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Irish Public Works Ottice (Belfast), 336 
Italian Naval Authorities, 792 
Johannesburg Town Council, 823 
Kictf, 469 
King’s Lynn, 565, 599, 632, 4.58 
Kinzston-on-Thames Workmen's Club and Insti- 
tute, 4:1 
Kingston Victoria Hospital, 600, 638 
Lancaster, 62, J.,“ 
Lancashire and Yorkshire Railway Co., 760, 792 
Leatherhead, 858 
Leeds, 225, 264, 298, 367, 470, 5.37, 632, 662, 652, 693, 
го? 
Leeds Women and Children's Hospital, 127 
Leigh, 760 
Leith, 69 
Leyton, 27, 92 2654, 401 
Liverpool, 22), %, 662, 760, ss 
Llandrindod Wells Etectrie Light Co., 60) 
Llandudno, 925, 4071 
London County Councll, 62, 127, 127, 162, 193, 2:6, 
264, 298, 366, 452, 470 
London School Bo ird, 92, 365, 597 
Manchester, 401, 431, 600, 633 
Melbourne (Victoria). 208, 330, 366, 844 
Metropolitan Asylums Board, %, 824 
Middlesex County Council, 333 
Milburn (Esher), £3 
Montrose Asylum and Infirmary Board, 9? 
Morecambe, 600 
Morley Industrial Co-operative Society, 853 
Newington (London), 26, 127, 162, 193, 264, 293, , 
366, 401, 401, 726 
New South Wales Post and Telegraph Administra- 
tion, 637 
Newport, 693 
Northern Co->perative Co., 569 
North Eastern Kailway Co., 163, 193 
Northwich Guardians, 336, 366, 559 
Odessa, 92 
Oldham, 760 
Patras (Greece), 507 
Pemberton, 431, 409, 507, 568, 599, 632, 662 
Pembroke (Dublin), 607 
Plencia (Spain), 127 
Plymouth, 20.5, 409, 723, 760 
Port Louis (Mauritius), 613 
Portrane (Dublin) Lunatic Asylum, 682, 692, 120, 760 
Portsmouth, 662 
Princes Risborough, 569 
Prussian State Railway Authoritles, 760 
Rathmines and Rathgar (Dublin), 662, 692, 726, 769 
Redditch, 62 
Rochdale, 507, 533, 568, 600, 633 
Rochdale Guardians, 92, 127, 226, 264 
Ronsdorf (Germany), 26 
S. Donnino (Italy), 264 
St. George's Presbyterian Church (Blackburn), 62, 
9* 


St. Helens, %, 792, 823 

Saint Laurent de la Salanque (France), 204 

St. Martin's Church (Birmingham), ei? 

St. Pancras (London), 25, 193, 226, 298, 338, 358, 422 

Salford, 26, 127. 162, 193, 400, 692 

Servian State Building Department, 336 

Shadwell Hospital (London), 742 

Shanghai, 293, 336 

Shemeld, /. 220, 401, S24 

Shipley, 63.3 

Shoreditch (London), 127, 293, 336, 366, 267, 401, 469, 
652 

Société Nationale des Chemins de Fer Vicinaux 
(Brussels), 569 

Sofis (Bulgaria), 226, 264 

Southampton, 127, 193, 193, 226, 234, 4.71 

Southampton County Lunatic Asylum, 791, $23, 858 

Southport, 265, 401 

South Shields, 357, 401, 5.37, 701, 893 

Spanish Post and Telegraph Department, 537, 700 

Stanford-le-Hope ( Essex), 469 

Stavelot (Belglum), 298 

Stockton, 226 

Stockport, 92 

Sunderland, 92, 127, 193 

Swinemund (Germany), 127 

Taunton, 163, 193, 295 

Tees Union Shipping Co., 836, 366 

Thrybergh Colliery (Rotherham), 632, 692 

Jitlis (Russia), 401 

Toronto (Canada), 858 

Torquay, 633, 662, 692, 798 

Tunbridge Wells, 264, 208, 367 

Tynemouth, 193, 225, 264 

Varzy (France), 330 

Wakefleld Mechanics’ Institution, 828 

Wallasey, :/? 

Walsall, 92, 265 

War Oftice, 469 

Warsaw, 792 

Warrington, 792 

Waterloo, 2 

Watford, 127, 491, 537, 568, 600 

West Ham, 26, 62, 127, %, 266, 401, 470 

Whitehaven, 469, (Harb заг Commissioners) 823 

Wimbledon, 264, 298, 470, 607, 537, 568, 760, 523, 858 

York, 226, 264, 307 
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Companies (New Electrical, &c.), Registered. 


Alliance Electrical Co., 304 

Ambroio Werke Gessellschaft, 842 

Anglo-Cuban Syndicate, 798 : 

Arcas Standard Silver Plating and Manufacturing 
Syndicate, 730 

Aron Electricity Meter, 636 

Asbestos and Rubber Co., 342 

Automatic Light Controlling Co., 108 

Belgian Electric Trust, 342 

Berry’s Electrical Co., 604 

Biograph and Mutoscope Co. of France, 342 

Braime (F. T.) and C.., 195 

Brasilianische Elektricitata Gessellschaft (Berlin), 874 

Bright's Light and Power Co., 452 

British Coluinbia Telephones, S30 

British Continental Electricity Co., 65 

British Electric Transformer Manufacturing Co., 184 

British Free Electric Light Wiring Syndicate, 374 

British Polypho 1 Syndicate, 830 

Brown (W. B.) and Co., 636 

Bunce Bros. and Co., 730 

Caledonian Wire Rope Co., 198 

Camborne Electricity Supply Co., 374 

Campbell's Patents, 342 

Caoutchouc Co., 444 

Chilian Electric l'ramway and Light Co., 100 

Clarke, Steavenson and Co., 342 

Compagnie Electrique Anvérsoise, 444 

Compania General de Electricidad (Barcelona), 168 

Cowans, 134 

Cowper-Coles Metal Extractiou Syndicate, 312 

Cox, Harry W., 271 

Crowdus Accumulator Syndicate, 798 

Crystal Electric Lamp and Rose and Bird, 444 

Dargue Acetylene Gas and Electrical Co., 236 

Davey, Paxman and Co., 63 

Deep Leads Electric Transmission Co., 864 

Dobcroft and Allson, 342 

Doe Portable Electric Light and Power Syndicate, 304 

Drake and Gorham Electric Power and Traction Co., 798 

Drake and Gorham Electric Power aud Traction 
(Pioneer) Syndicate, 184 

Edison-Gower Bell Telephone Co. of Europe, 667 

Electric Lamp Supply Co., 798 

Electric Night Advertising Co., 444 

Electric Power Co. of Santiago de Chill, 271 

Electric Railway aud Trauiway Carriage Works, 32 


Companies’ Meetings, 


African Direct Telegraph Co.—33, 68, 304; Stat., 542 

Afcican Transcontineutal Telegraph Co.—Mtg., 132 

Aktiebolaget de Lavals Glodlainpfabrik “ Svea, —101 

Altriucham Electric Supply —Stat., 304 

Aluminium Co. — Rpt., 604; Mtz., 636 

Amazon Telegraph €0.—163, 199, 304 

American Electric Railway Conpons- 343 

Anglo-American Telegraph Company—Kpt., 442, 444; 
Mtg., 510, 766 

Anglo-Portugnese Telephone Co.—Stat., 168, 304 

Armstrong (Sir W. G.), Whitworth and Co.—730 

Aron Electricity Meter— 830. 865 

Babcock and Wilcox— 667, 602, 766 

Baily, Grundy and Barrett Stat., 604 

Bank fur Elcktrische Industrie (Berlin), 865 

Barbadoes (W. I.) Telephone Co.— 444 

Barcelona Tramways Co, —Stat., 168, 80$, 374, 512 

Belfast Street Tramways Co. —573 

Belgian Electric Trust —512 

Belgian Tramway Trust—637 

Bell's Asbestos Co.— 33 

Berrenberg Electric Lamp Syndicate—Stat., 730 

Birkdale and Southport Tramways Со, —512, 699 

Birmingham Electric Supply Co -—204 

Blackheath and Greenwich District Electric Light 
Со, — 408 

Blackpool and Fleetwood Traniroad Co.—Stat., 637, 865 

Blake and Knowles Steam Pump Works—342 

Bordeaux Tramways and Omnibus Co, — 408, 482, 730, S65 

Bournemouth and Poole Electricity Supply Co. —Stat., 
198, 512 

Brazilian Submarine Telegraph Co.—168; Rpt., 193; 
Mtg., 234, 301, 442, 475, 512, 541; Div., 767; Rpt., 564 

Brentwood Gas Со. – 531 

Bright's Light and Power—444 

I Tramways and Carriage Co.—Rpt., 513; Mtg., 

British Aluminium Co. —168 ; Rpt., 443; Mtg., 481 

British and China Corporation—199 

Brítish Columbia Electric Railway Co.—799 

British Columbia Telephones, $65 

British Klectric Meter Co.—Stat., 730 

British Electric Traction Со. —:33 ; Stat., 236, 874 

British Electric Transformer Manufacturing Co,— 605 ; 
Stat., 730 

British Hydraulic Jointing Со, — 168, 199 

British Insulated Wire Co. —Stat., 68; Div., 513 

British Thomson-Houston Co. —Rpt., 236 ; Mtg., 270; 
Stat., 444 

Brompton and Piccadilly Railway Co.—342, 374, 513 

Brush Electrical Engineering Co. —271, 605; Div., 637; 
Ept., 666; Mtg., 697 

Buenos Ayres and Belgrano Tramways Co. — 767, 831 

Bury, Rochdale and Oldham Tramway Co —730 

Calcutta Electric Supply Corporation —68 

Callender's Cable and Construction Co.—Rpt., 236, 237 ; 
Mtg., 270; Stat., 444 

Cambridge Electric Supply Co.— Stat., 83 

Cape Electric Tramways - 453, 637 


Electric Royalties Syndicate, 444 

Electric Theatre, 168 

Electrical Inkless Printing Syndicate, 730 

Electrical Power Distribution Co., 842 

Electrical Thawing Syndicate, 604 

Electricitats Gesellschaft Santiago (Chili), 364 

Electricity, 68 

Ellis (H. G.) and Co., 342 

Falcon Iron Works, 604 

Farley-Cartman Co., 667 

Forward Engineering Co., 830 

Fownes Forge and Engineering Co., 604 

French and Belgian Luxfer Prism Syndicate, 512 

Freudenberg's Automatic Telephone Syndicate, 542 

Freudeuberg's Multiple Telephone Syndicate, 512 

Greene (H.) and Sons, 634 

Hamilton, Claud, 865 

Hedleya, 865 

Highland Water Power Syndicate, 604 

Hirst (A ) and Son, 342 

Hodges and Todd, 408 

Howell's Simplex Anti-Inductive Telephone Syndicate, 
512 

Imperial Tramways Co., 793 

Trish Calcium Carbide Co., 408 

Jackson and Harrison, 636 

Lancashire Electrical Engineering Co., 32 

Lancashire Light Railways Co., 32 

Land-und-Seekabelwerke Aktien Gesellschaft (Köln), 134 

Leyland and Birmingham Rubber Co., 168 

Limerick Electric Tramways Co., 236 

Lloyd and Lloyd, 165 

Lymington Electric Light aud Power Co., 374 

Lyon's Patent Electric Refrigerator Syndicate, 667 

Macartney, McElroy and Co., 68 

Mackey, Mackey and Co., 271 

Mackey's Electric Lamp Co., 542 

Manuscriptor Syndicate, 542 

Marquand Accumulator Co., 798 

Martini Ozone Co., 436 

Maxim (Hiram S.) Electric Lighting and Engineering 
(Pioneer) Syadicate, 301 

Medical Electro-Tliermic Generator Co., 304 

Merthyr Electric Traction and Lighting Co., 342 

Milnes (Geo. F.) and Co., 730 

Morton (Francis) and Co., 304 


. Motor Yan Syndicate, 193 


National Reliance Insurance Co., 168 

Nernst Lamp Co., 403 

New and Byrd, 165 

New British Iacandescent Electric Lamp Co., 482 

News and Entertainment Telephone Syndicate. 444 

Oberschlesische Kleinbahnen und Elektricitütswerke 
Gesellschaít, 271 

Page and Miles, 304 

Paris Singer, 766 

Porous Accumulator Co., 198 

Positive Meter Co., 830 

Potteries Electric Traction Co., 374 

Redditch District Electric Traction, 193 

River Po Electric and Power Syndicate, 374 

Reycolds and Branson, 304 | 

Rumanische Gesellschaft fur Elektrische und Indus- 
trielle Unternehmungen (Bucharest), 304 

Russian Union Electrical Co., 304 

Sandgate and Hythe Electric Co., 374 

Scottish Aluminium, 103 

Seupham (W.) aud Sons, 168 

E and Halske Aktieugesellschatt (St. Peteraburg) 
10 

Società per Imprese Elettriche, 301 

Socicté des Tramways de Sebastopol, 375 

Societé Générale Française de Telegraphes, 134 

Société Internationale de Construction d'Automobiles, 
007 

Sociéte Itallene d' Electricité Systeme Cruto (Turin), 605 

Sphere Lighting Co., 32 

Stiens and Earle, 304 

Sud- Deutsche Kabelwerke Gesellschaft, 134 

Suffolk Electricity Supply Co., 638 

Suter (Frank) at Co., 68 

Telegraph Manufacturing Co., 408 

Tullis (John) and Son, 100 

Twickenham and Teddington Electric Supply Co., 374 

Universal Electrical Advertising Syndicate, 799 

Urban Electric Supply Co., 374 

Veale and Co., 792 

Vice Versa Portable Electric Lamp Syndicate, 304. 

Volenite, 134 

Vril Launches, 444 

Wenlock Electrolytic Co., 444 

Werner Cadmium Electric Accumulator Syndicate, 163 

Western Canada Telephone Co., 444 

Whitstable Electric Light and Power Co., 374 


Reports, Dividends, Statutory Returns, &c. 


Cape Town and District Gas Light and Coke Co. —199 

Cape Town aud Suburban Electric Lighting Syndicate— 
482, 767 

Castner-Kellner Alkali Co.—Rpt., 134, 168; Mtg. 199; 
Div., 767 

Central London Railway Co.—271, 374, 444, 483; Mtg., 
512 

Chadburn's (Ship) Telegraph Co —271, 374, 699, 767 

Chariug Cross and Strand Electricity Supply Corpora- 
tion — 482 

Chatham. Rochester and District Electric Lighting 
€».— 642 

Chelsea Electricity Supply Co.—Stat., 68, 271 

Chili Telephone Co. — Kpt., 512; Mtg., 541; Stat., 766 

Chloride Electrical Storage Syndicate—tJ5 ; Stat., 830 

Cie Frangaise des Cables Tclézraphiques— 699 

City and South London Railway Со. —374 ; Rpt., 443; 
Mtg., 179 

City of Birmingham Tramways Co. — 69 

City of London Electric Lighting Co.—33, 134; Stat., 
108, 271. 343, 444, 433 

City of Mexico Electric Power Syndicate—Stat. 168, 

Uommercial Cable Co. —199, 237, 667 

Compagnie Frauyaise pour l'Exploitation des Procédés 
Thomson-Houston —305 

Consolidated Telephone Construction and Manufac- 
turing Co. — Mtg., 444 

Continental Electric Trust - 305 

Continentale Gesellschaft für Elektrische Unterneh- 
mungen, 865 

Corlett Electrical Engineering Co. Stat., 168 

Costa Rica Electric Light and Traction Co. —403 

County of London aud Brush Provincial Electric 
Lighting Co.—Stat., 198, 405 

Coventry Electric Tramways Co.—573 

Coventry Gas Fitting and Electrical Engineering Co.— 
403 

Crompton and Co. —101 ; Rpt., 403; Mtg., 439; Stat., 730 

Croydon Tramways CO. — 542 

Cuba Submarine Telegraph Co. —542 

Davey, Paxman and Co.— 305, 374 

Denner (Ernest G.) and Co. —Stat,, 604 

Detroit Telephone Со. —163 

Direct Spanish Telegraph Co.—Stat., 100; Div., 730 

Direct United States Cable Co.—405 ; Rpt., 443; Div., 
767 

Dover Electricity Supply Co. —Stat., 68 

Dublin and Blessington Steam Tramway Co.—542 

Dublin and Lucan steam Tramways Со, —573, 605 

Dublin United Tramways Co. — Rpt., 443 : Mtg., 481, 671 

Eastbourne Electric Light Co.—Stat., 108 

Eastern Extension, Australasia and China Telegraph 
Co.— Div., 33; Rpt., 67; Mtg., 95, 305 ; Stat., 408, 444; 
Div., 767 ; Rpt., SH 

Eastern Telegraph Co.—69, 237, 374; Rpt., 407, 408 
Mtg., 438, 444, 474: Div. 767 


Edison and Swan United Electric Light Co. —Rpt., 443; | 


Mtg., 511; Stat., 730 


Edison Co. of Milan—1 99 
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Edison Gower-Bell Telephone Co.—Stat., 168 

Edmondson Electricity Meter Syndicate—Stat., 168 

Edmundsons’ Electricity Corporation —343 ; Rpt., 373; 
Mtg., 405: Stat., 542 

Electric and General Investment Co.—237, 271; Rpt., 
304 ; Mtg., 341 ; Stat., 542 

Electric Construction Со. —134, 375; Rpt., 407; Mtg., 
440; Stat., 766 

Electric Exploitation Co.—Stat., 271 

Ее Railway and Tramways Carriage W orks—16s, 

Electric Street Car Manufacturing Co.—Stat., 195 

Electric Welding Co.—16) 

Electrical Power Storage Co.—Rpt., 873 ; Mtg., 106 ; 
Stat., 604 

Electricity Supply for Spain —Stat., 604 

Electro-Cheinical €0.—409 

Elektricitats Aktien Gesellschaft vorm. Schuckert and 
Co. — 305, 513 

Elektricitats Gesellschaft vorm. W. Lahmeyer and Со, — 


343 

Elektricitüitswerke Aktiengesellschaft vorm. О, L, 
Kummer and Co.— 101, 163 

Elmore Amalgamation, Proposed —482 

Elmore’s German and Austro-Hungarian Metal Co..— 
65, 101 ; Stut., 236, 271 

Elmore's Patent Copper Depositing Co. —831 

English Electric Carbon Co.—Stat., 636 

English Industrials —169 

Evered and Co.—Stat., 730 

Exchange Telegraph Co. —Stat., 636 

Fleetwood and District Electric Light and Power 
Syudicate—444, 513 

не Electricity Supply Co.—Mtg., 342; Stat., 

6 

General Electric Co. of America—101, 134, 375 

Globe Telegraph and Trust Co.—168, 400; Rpt., 442, 
Mtg., 478 ; Stat., 730; Div., 831 

Glover (W. T.) and Co.— 375 

Gorseinon Electric Light Co. —Stat., 134 

эи Northern and City Railway Со. —237, 3)5, 343, 
483, 513 

Creat Northern Telezraph Co. — Mtg., 93, 375, 573 

Greenwood and Batley —271, 305, 311 

Guildford Electricity Supply Co. —Stat., 100 

Hampstead Electric Supply Co. —305, 483, 513, 692 

Harrow Electric Light and Power Co.—237 ; Stat., 444 

Hawaiian Framways Со. — 831 

Helios Elektricitiits Gesellschaft— 831 

Hen (W. T.) Telegraph Works Co.—Stat., 33; 493, 

dc 


Hinks (James) and Son—169 
Hobart Electric Tramways Co.—135 
Holland House Electrical Manufacturing Со. —343 
| Hooper's Telegraph aud India Rubber Works —Stat., 
182 
H^ouse-to-House Electric Light Supply Со. — Stat., 342 
Hove Electric Lighting Со. — Stat., 33; Div., 6.9 
| Huelva Gas and Electricity Co.— 69 
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Companies Meetings, Reports, Dividends, Statutory Returns, &c.—( continued), 


Imperial Tramways Co.—Rpt., 542; Mtg., 672 Motor Manufacturing Co.—135 Stock Exchange Notices—33, 69, 100, 169, 199, 237, 271, 
, 1 Glow Lamp Co.— Mtg., 604 ; Stat., | National Tele hone Со.—271, 409; Rpt., 443; Mtg., 480 305, 343, 375, 400, 445, 452, 513, 573, 605, 637, 667, 699, 

тре Electric Glow La р E i New Electricity Supply Syndicate— Mtg., 481; Stat., 731, 767, 799, S31, 865 | 4, 

India Rubber, Gutta Percha and Telegraph Works Co.— 730 Submarine Cables Trust—Mtg., 32, 799 


Rtat., 236 ; Mtg., 373 New General Traction Co.—33 ; Rpt., 68, 101; Mtg., Suddeutache Kabelwerke Aktiengesellschaft (Mann- 
Indo-Europenn Telegraph'Co.— Stat., 236: Div., 831 133 ; Stat., 408 heim) —445 
Internationale Druckluft und Elektricitats Gesellschaft | New Motive Power Syndicate—Stat., 342 Suffolk Electricity Co. —667 

—2343 North Shields and Tynemouth District Tramways Co.— Swailes (J ohn) and Co. 543 

1 lektricitiits Gesellschaft "Jenna)— 482 elegraph Construction and Maintenance Co. --Stat. 

Internationa e Elek (V Northwich Electric Supply Со. 700 33, 409 : Mtg., 439, 865 
Isle of Man Tramways and Electric Power Co.— 831 Norwich Electric Tramways Co.—409 Telegraph Manufacturing Co.— 445, 482, 518: Mtg., 830 
Jandus Arc Lamp and Electric Co.— 445 ; Stat., 766 Norwich Electricity supply Co. — Stat., 68 Tramway Trattic Receipts —-33, 69, 101, 135, 169, 193, 237, 
Kensington aud Knightsbridge Electric Lighting Co.— Notting Hill Electric Lighting Co.—Stat., 33 ; 375 271, 305, 343, 375, 409, 445, 453, 513, 543, 573, 605, 637, 

Stat., 33 Ogmore Valley Electric Light and Power Co.—Stat.,134 G67, 699, 731, 767, 799, S31, 865 


Keswick Electric Light Co.—Stat., 830 Oldham, Ashton and IIyde Elcetrle Tramway—Stat.,199 Tyer and Co.—Stat., 667 
Kontinentale Gesellschaft fur Elektrische Unterneh- Oriental Telephone and Electrie CO. — tg., 32; Stat., Union Electricitats Gesellschaft (Berlin)—445 
3 


mungen — 34 271 United River Plate Telephone Co. — 445 ; Rpt., 341; 


Larne Electric Light Works—Stat., 482 Oswestry Electric Lighting and Power Со.— 69 Mtg., 872]; Stat., 542 
Leamington and Warwick Tramways Co.—409, 548 Ottoman Gas Co.—731 Volenite—16y, 543 
Liverpool Gas Co.—573 Oxford Electric Co.— Stat., 134 Warrington and District Electric Light and Power Co — 
Liverpool Overhead Railway Co.—482 ; Rpt., 512; Mtg., | Pacific and European Telegraph Co.— 305 Stat., 604 

543 l'aisley Tramways Со.—767 Waterloo and City Ка жау Co. — Rpt,, 407 ; Mtg., 511 
Llandrindod Wella Electric Light and Power Co.— Stat., | Parker (Thomas), Limited— 342 ; Mtg., 373; Stat., 543 Wenlock Electrolytic Co, 493 

409 Perth Electric Lighting Co. —Stat., 630 Werner Cadmium Accumulator Syndicate 937 
London and Globe Finance Corporation — 731 Premler Electricity Meter Co.—Stat., 630 | West African Telegraph Co.—Mtg., 167, 409; Stat., 444 
London Electric Supply Corporation—169, 198; Mtg., | Primitiva Gas Er К 605 ! 

231, 343, 482, 573 Rand Central Electric orks—Stat., 271 | West Coast of America Telegraph Co. —Rpt., 67; Mtg. 
London Platino. Brazilian Telegraph Co.—33 ; Mtg., 67 ; | Reuters Telegram Co.—101, 169 99; Stat., 408 : 

Stat., 236, 442, 513, 637 Rockhampton (Queensland) Gas and Coke Co.—731 West India and Panama Telegraph Co.— 33 ; Rpt.,100; 
London Steam Omnibus Co.—409 Royal Electric Company of Montreal—237, 731 Mtg., 131 ; Stat., 342; Rev., 69, 101, 169, 97] 375, 445, 
London United ДУА вр. e ; Riigby a 1095 Co.—Stat., 33 s 543, 605, 667, 731, 799, 865 DU 
Macartney, McElroy and Со. —Sta . 66 uston, Proc and Со. — estern and Brazilian Telegraph Co. — Rev., 33, 69, 101 
Malta and Mediterranean Gas Co.—199 St. James' and Pall Mall Electric Light Со. —375, 409, 135, 169, 199, 237, 271, 805, 343, 375, 409, 445, 433, 513, 
Manchester Electrical Works—637 145, 831 543, 578, 605, 037, 667, 699, 731, 767, 799, 531 ; Div., 101: 
Marquand Accumulator Co.—766 Sheffield Electric Light and Power Co.—Stat., 100 Rpt., 198 ; Mtg., 285, 476, 513; Stat., 405 ! ' 
Maxim Incandescent ташр Co. —444 Siemens, Limited, 565 Western Union Telegraph Co. —237, 375, 699, 799 831 
Metropolitan District Rai way Co.— 135. 707 Smith (F, W.) and Co.— Stat., 604 Westminster Electric Supply Corporation 51s , 
Metropolitan Electric Supply Co.—Stat., 199 ; Mtg., 323; Smithfield Markets Electric Supply Co.—483, 513 Whitechapel aud Bow Railway Со. — 699 

Div., 699 Société des Moteurs Electriques (Systeme Heilmann)— Willans and Robinson— 135; Stat., 199 : Rpt., 730, 731 
Metropolitan Railway Co.—483, 513 271 Mtg., 798 Р d , 
Mexico Electric Tramways— 445 ; Stat., 830 South American Cable Co. —101 Winchester Electric Light and Power Co, —483 543 
Mix and Genest ( Berlin) —135 South London Electric Supply Corporation — Stat., 68 Windsor Electrical Installation Co.— Stat., 100 
Monte Video Gas Co.—135 South Statfordshire Tramways Co. — 236 Wireless Telegraph and Signal Co.—Mtg. "825 
Monte Video Telephone Co.—343, 375, 408, 483, 518, 573, Spanish Telephone Co.—Stat., 604 Woolwich District Electric Light Co.— 642 

605, 831, 865 Spiral Globe— 69, 199 York l'ramways Co.—¢37 


NE No. 15,007. TELEGRAMS: “INDICES LONDON." 


(ESTABLISHED 1850). 


Electrical Auctionoers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 


TENDERS INVITED. 


COUNTY BOROUGH OF WEST HAM. 


TO ELECTRICAL ENGINEERS. 


The Council hereby invite TEN DERS for certain ELECTROLIERS, STAN DARDS, 
Be required for their Public Buildings, situated in the County Borough of West 


m. . 
Specification, Form of Tender, and further particulars may be obtalued at the 
office of Mr. John J. Steinitz, Borough Electrical Engineer, Pumping Station, 
Canning Town, E., on and after 28th April, 1898, on the deposit of a £5 Bank of 
England Note, which will be returned on reccipt of a bona fide Tender. 
enders, endorsed '''Teuder for Fittings," to be sent to my office not later than 
4 o'clock on TUESDAY, 10th May, 1898. 

The Council does not bind itself to accept the lowest or any Tender. 

The Contractor will be required to enter into a bond, with two sureties, for the 
due performance of the contract, and no work will be ordered under the Contract 
until such bond has been duly executed. 

As regards all work to be done at the site, or elsewhere, within a radius of twelve 
miles form Charing Crcss, the contractors will be bound by the contract to pay to 
all workmen (except a reasonable number of legally bound apprentices) employed by 
them, wages at rates not less, and to observe hours of labour not greater than the 
rates and hours set out in the Council's list, and euch rates of wages and hours of 
labour will be inserted in and form part of the Contract by way of schedule. 

By order of the Council, 
FRED. E. HILLEABY, Town Clerk. 


Town Hall, West Ham, B. 
April, 1898. 


y, 


]jPINBURGH CORPORATION ELECTRIC LIGHTING. 


Tbe Lord Provost and Magistrates and Council are prepated to receive Tenders for 
the WIR ING of the St. Leonard's Police Station. 

Specification, Forms of Tender, and Pians of the Building cau be obtained at the 
office of the Resident Electrical Engineer, 5, Dewar-place, nburgh, on deposit of 
£2. 98., which deposit will be returned on receipt of а бора fide Tender. 

Tenders must reach me not later than May 6th, 1893, 

OMAS HUNTER, W.S., Town Clerk. 

City Chambers. 


ТЕХ DERS are invited for SUPPLYING and INSTALLING 
the following :—-220-volt MOTORS, viz., One 10 B. H. P., One 1 B. H. P. and 
Two 1} B. H. P., with all Cables, Switches and Starting Resistances. 
Particulars may be obtained from Mr. Alexander Вране, Electrical Engineer, 
Aberdeen, and Sealed Tenders will be received from W. KENNAWAY, Esq., Waverley- 
place, Aberdeen. . 


GREAT EAST 


ERN RAILWAY. 


CONTRACTS FOR STOREN. | 
The DIRECTOBS of this company are prepared to receive TENDERS for the 
clu 


supply of Stores and Materials, in ng :— 
No. No. 
1. Galvanised Iron, Lead, Tio, &c. 14. Brushes, Mata, &c. 


2. Enamelled Iron Plates and Boards. 15. Carpeting, Trimmings, &c. 
3, Cast-Iron Pipes, Stoves, &c. 16. Cotton Waste, Sponge Cloths, Wick- 
4. Bolte, Screws, Rivets. ing, Bunting, &c. 


5. Nails. . l 17. Telegraph Matertals. 

6. Tools, &c. 18. Canvas, Cordage, Flooroloth. 

7. Hardware. Locke, &с. 19. Leather and India-rubber. 

A Gas and pia Fittings. 20. каа, Cement, Slates, Drain 
. Lamp and Carriage ngs. pes, &c. 

10. Tinwork. 21. Stone. 

11. Glass. 22. Paper and Envelo 

12. Colours, Drysalteries, &c. 28. Btationery апа Iuks. 


18, Baskets, Woodwork, &c. 


Forms of Tender may be bad on application to the Secretary's Office, Liverpool. 
street Terminus, E.C., on and after the 5th May. 

The Patterns may be seen at the Company's Stores, Stratford, between 10 a.m. and 
4 p.m. from 5th to 7th and from 9th to 11th May, 1898, inclusive. The Company's 
patterns cannot be sent away for inspection. 

Parties applyiog must state the particular contract or contracts for which they 
propose to tender. 

Tenders endorsed ''Tender for Stores” to be forwarded by post, in the envelope 
provided by the Company, to the undersigned, so as to be received not later than 
10 a.m., 12th MAY, 1898. 

The Dire:tors do not bind themselves to accept the lowest or any Tender 


W. H. PEPPERCORNE, tary. 
Liverpool-street Terminus, ЕИ 


London, E.C., April, 1898. 
JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENGINEEBS. 


А Edited by W. G. McMILLAN, Secretary. 

art 133.—Containing Mr. G. Binswanger-Byng's Paper “ON THE MANUFAC. 

ТОКЕ OF LAMPS AND OTHER APPARAT 95 FOR 200- VOLT CIRCUITS," ind 

the Discussion thereon. and a (‘ommupication from Mr. Н. N. Allen, B.Sc., on 

SPARKLESS REVERSAL IN DYNAMOS."—Price THERE SHILLINGS. 

AND DRS 0 Mr E ношор CAN on the i COST OF GENERATION 
ECTRIC Y.” with the і - 

cussson thereon, —Price FIVE SHILLINGS. OPERIE OTAR RIA 


E. & F. N. SPON, Limited, 125, Strand, W.C. 


— —— — — 
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EATLEY KIRK, PRICE & COULTY | ЕИЗ 7 7. 


DRAWING and SURVEYING INSTRUMENTS 
of Every Description, of the Highest Quality and Finish, at the most Moderate Prio: 1. 
— PRICE LIST POST FREE. — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


AFRICAN DIRECT TELEGRAPH COMPANY (Limited). 


FOUR РЕВ CENT. MORTGAGE DEBENTURES. 


NOTICE is Hereby Given, that in conformity with the conditions upon which the 
above issue was made, the SEVENTH DRAWING for payment of these Debentures 
180 in number, will take place in the presence of a Notary Public of the City o 
London, on WEDNESDAY, 4th May, аб noon, at the Offices of the Company, 
Winchester House, Old Broad-street, London, E б 


By order, 
Winchester House, Old Bcoad-atreet, 
London, E. C., 26th April, 1898. 


H. E. PLANE, Secretary. 


OHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “ THE ELEC- 
TRICIAN at the following special low rates ; 

` Three Lines and under "EN us via us m 


Per Line after : ie ies 
Nine Words to the Line. . 
Cash must accompany all orders for advertisements inserted, at these rates; 


if inserted “ to account,” they will be charged full soale rate. 


SITUATIONS VACANT AND WANTED, &c. 
A RMATURE WINDERS for Provinces. Good men will have 


permanent employment ; must be thoroughly up in drums and bars.—State 
war Дап Office, Salisbury-court, 


e, experience and wages required to 2,847, 


eet-street, E.C. 
FOREMAN (WORKING) INSTRUMENT MAKER 


WANTED, used to railway instruments; works in London.— Write 2,846, 
Electrician Office, Salisbury-court, Fleet-street, Е.С. 


e eee | 

WANTED, a Thoroughly Practical ELECTRICAL EN- 
GINEER, as Manager of an Electrical Lighting Company's business, in the 

ME n an 10 24 ымы b estimating, wiring, testing, ri tend 
men ; a , „— dres 

2842, Electrician Office, Salisbury-court, Fleet-strect, EG. 8 | 


Wan TED, TRAVELLER on Commission, calling on manu- 


facturing electricians, ironmongers, &c.— 
street, Torriano-avenue, London, N.W, В LEHMANN BROS., 38, Hampshire- 


— — — — — —-— . —[ f—E—l— 
TTT 
on and utilisation o ectricity, n lighting and power, with k è 
ledge of high-class modern steam engines.— Reply, stating ^ Hence: а. and шту 
expected, to S. G.,“ care of EASON & SON, Limited, Advertising Agents, Dublin. 


EN GINEER, with extended experience in the design and erec- 


tion of power and lighting plants, and in the preparation of plans áud apren 
cations for the execution of such works, is open to accept APPOIN EMENT. Highest 
references. — Reply 2,849, Electrician Office, Salisbury-court, Fleet-street, E.C. 


PRACTICAL ELECTRICIAN, expert lighting wireman, 


desires position as FOREMAN, working or superintending, for small or large 
contracts: good control of men; estimating. Best references; moderate salary ; 
at home or abroad.—‘‘ G. A., 27, Eastern-road, Wood Green, N 


ITUATION WANTED by thorough competent Electrician ; 


take charge of plant (gas or steam), wiring installation, or fitting motors, &c. 
Good references.— 2,850, Electrician Office, Salisbury-court, Fieet-street, E. C. 


FPO ELECTRICIANS.—JUNIOR ASSISTANT (age 20) 


seeks SITUATION in office of Electric Light Engineers (2 years’ installation 
5 in West End). — Apply С. L. HORSCASTLE, ‘‘ Wallers Cote, West Ham 
ark, ex. 


YOUNG ELECTRICIAN desires RE-ENGAGEMENT ; 
used to wiring, fittings, dynamos, &c. ; would take ch of small o ist 
at large installation. —'' M., Electrician Office, Salisbury-court. M Fleet-street, ЕС 


J. W. BARNARD, 


4, Great Winchester Street, LONDON, E.C. 
Sole Agent In the United Kingdom for 


Q” and 6& NJ °° Type 
E.P.S. STORAGE GELLS 


(FOR CARRIAGE, CYCLE, MINERS’ and DOMESTIC LAMPS, 


PHONOGRAPHS, ELECTRO-MEDICAL APPLIANCES, &c.) 
Manufactured by 


ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS 


BY APPOINTMENT TO HER MAJESTY THE QUEEN. 


C 


£x 


WANTED, and FOR SALE. 


ELECTRICAL ADVERTISING. 
КОЕ SALE, OUTRIGHT, THE BRITISH PATENTS FOR 


KALEIDOSCOPE ILLUMINATED SIGNS and Device as exhibited at Crystal 
Palace Jubilee Exhibition, 1897.— Prices and particulars to be obtained from 


PULFORD BROS., 15, Moorfields, Liverpool. 

W ANTED, Two good Second-hand DYNAMOS for battery 
manufacture, about 1,000 amperes by 50 volts. Send particulars and lowest 

price to“ D.P.” BATTERY COMPANY, 68, Victoria-street, S. W. 


— —— 


QCREW-CUTTING LATHES, bin. centres, sliding surfacing 


gap. Treadle or power and accessories; complete, £14. 15s. Photo 6 stamps.— 
MITCHELL & Co., Tatsfleld, Surrey. 


LATINUM UTENSILS, SCRAP, LAMP TOPS. — Best 
ВА EM MTM by Derby and Co., 44, Clerkenwell- road, London, Е.С. N.B.— 


ACCUMULATOR CHARGING.—O. H. CATHCART 

and CO., having plant jally adapted for this pu , Ch Cells of all 

izes promptly, 8 ee "Fori oh чє, сузл сөң 3 pa 

Hire for temporary 1 чы, ара uses, &c. —3, Dorset-bulldings, Salisbury- 
THE 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd., 


839, Victoria Street, Westminster, S. W. 
Telegraphic Address: ‘‘ UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


Lists Post Free PER RETURN 


SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 
VENTILATING 


BLAGKMAN COMPANY LTD, 


63, Fore Street, LONDON, E.C. & Branches. 


Manufacturer of 
ELECTRICAL AND PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON 
E \ CATALOGUES FREB 
See Large Advertisement in last and next issues, 
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ALLL, 


ALTERNATING CURRENTS OF ELECTRICITY AND 
Bic. sao ee 


ELECTROLYTIC METHODS OF ANALYSIS IN THEORY 
AND PRACTICE. Translated from the German of Dr. BERNARD NEUMANN by 

J. B. C. KERSHAW, F. I C. With 36 Illustrations. Crown 8vo, cloth, 108. 6d. 
CONTENTS :—Theory of Electrolysis - Measuring and Regulating the Current —The 
Electrolytic Procedure Thecretical Percentage of the Metallic Elements of Certain 


Metallic Salts, &c. 
ELECTRIC WIRING AND FITTING DETAILS BOOK. 
and Fitting Contractors, 


For the use of Electric Light Engineers, Wirin 
Architects, &с. &c. By W. PERREN MAYCOCK, M. Inst. E. E. Oblong Fools- 
cap size, cloth, 28, 6d. net. 


INDUSTRIAL ELECTRICITY. Adapted from the French 


of HENRY DE GRAFFIGNY by А. О. ELLIOTT, B.Sc. Crown 8vo, cloth, 2s, 6d. 


RADIOGRAPHY AND THE X-RAYS IN THEORY AND 
PRACTICE ; with Constructional and Manipulatory Details. By 8. BOTTONE 
With 47 Illustrations. Small crown 8vo, 38, 


ALTERNATE CURRENTS IN PRACTICE: A Practical 


Treatise upon their Application to Industries. Authorised Translation from the 
French of LOPPE and BOUQUET by F. J. MOFFETT, A. Inst. k. E., Electrical 
Engineer to the Colony of Lagos, W. Africa. With over 288 Illustrations. 
Crown 8v9, 15s. 
CONTENTS :—Alternators, Motors, Transformer and Condensers, Direct Transfor* 
mation of a Current of one system into one of another system, Distributing Mains, 
Distribution of Current, Commercial Measurement of Alternate Currents, &c. 


DYNAMO-ELECTRIC MACHINES, PRACTICAL CALCU- 
LATION OF, A Manual for Electrical and Mechanical Engineers and Text- Book 
for Students of Electro-Technics. By ALFRED E. WEINER, M. Amer. Inst. R. E. 
Illustrated. Medium 8vo, cloth, illustrated, 128. 


DYNAMOS AND MOTORS, SHOP AND ROAD TESTING 
OF, By EUGENE C. PARHAM, B.S, Electrician Steel Motor Company, Pa., 
and JOHN С, SHEDD, M.S. (Cornell), Professor of Physics, Marietta College, O. 
Illustrated with many Diagrams and Cuts. Svo, cloth, 8s. 6d. 


NEW LIST, POST FREE ON APPLICATION. 


LONDON : 


WHITTAKER & 00., White Hart St., Paternoster Square. 


SECOND EDITION, WITH APPENDIX TO DATE. 
Just Published, 680 pp., with 390 Illustrations. 7/@ Cloth. 
THE STANDARD 


ELECTRICAL DICTIONARY. 


A Popular Encyclopedia of Words and Terms used in the practice of 
Electrical Engineering. 


By T. OCONNOR SLOANE, A.M., Ph.D. 


CROSBY LOCKWOOD & SON, Stationers' Hall Ct., London, E.C. 


Just Published. With 134 Illustrations, 408 pp. 
Crown 8vo, Cloth, 7s. 6d. 


MAGNETS AND ELECTRIC 
CURRENTS, 


An Elementary Treatise for the Use of Electrical 
Artizans and Science Teachers. 
By J. A. FLEMING, M.A., D.Sc., F.R.S., M.I.E.E 
Profcssor of Electrical Engineering in University College, London. 


LONDON: E. & F. N. SPON, LIMITED, 125, STRAND. 


BRITISH ASSOCIATION STANDARD 


SCREW THREAD. 


SCREW PLATES, containing sizes 0 to 6 and 7 to 16, 6s, each. 

We are “THE ORIGINAL MAKERS” of the above THREAD in 
TAPS, DIES, CHASERS, GAUGES, &c. 
LEHMANN Bros., late TH. LEHMANN 
88, Hampshire Street, Torriano Avenue, LONDON, N.W. 


WHITTAKER'S NEW BOOKS 
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BOARD OF TRADE REGULATIONS. 
Clause 7. 


“ Every Main shall be tested for Insulation after having been placed 
in position and before it is used for the purposes of supply, the 


testing pressure being at least 200 VOLTS.” 


The GENERATOR of the 


EVERSHED TESTING SET, 


For Ranges of 10 Megohms and upwards, gives 


oveR 200 voLTs. 


SOLE MAKERS: 


EVERSHED & VIGNOLES, Ltd., 


Woodfield Works, Harrow Road, W. 


Agents Street, Manchester. 


| | Mr. С. A. STEINTHAL, 41, Piccadilly, Bradford, and 7, Brazennose 
| Mr. W. SCOTT, 142, West Regent Street, Glasgow. 
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xxii. 
Large Stocks 66 | 99 FOR THE íí RFFICIENT á 
kept for- - 
222: zlackle Tape ы ротестон 
Delivery - - 
—— n ————uet 
LONDON: Francis & Spilsbury, 20, Bucklersbury, RC. enen ДУА | * 


Telegraphic Address, AGENCIES Lowpow." Telephone No. 5553 Bank. 


CLASCOW: The United Asbestos Co., Ltd., 93, Bo 


Telegraphic Address, SALAMANDEB GLASGOW." Telephone No. 4400. 
Telephone 


BIRMINCHAM: S. Jevons, The Minories. хо s07. 


CONNOLLY BROTHERS, 


Blackley, MANCHESTER, Ltd., 
INSULATED WIRE and CABLE MAKERS. 


London Agent: C. F. QUICKE, 72, Finsbury Pavement, E.C. 


of Insulated 
Wire Joints. 


Telegrams: 
“CoNNOLLYS BLACKLEY.” 
Telephone No. 2361. 


awiNnNBUREXE 
dis 
HARRISON 


INSTRUMENTS. 


on pp. vii. and «vit. 


| рот E Go. » LÁ Amvortani c 
— .. ö. —.... ͤñ———ͤ—öö0c . —̃—.—̃—— 4 — 
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DAVEY, PAXMAN & CO., Colchest 


Engineers and Boilermakers. ) 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes up to 1,500 h.p. The "ECONOMIC" Boller is one of the best 
= ; = — веат generators before the public not only 


for Efficiency but for Economy and Dura. 
bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 
| ORENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS, and FACTORIES, &c., WITH GREAT 


MAKERS OP 


Portable and Semi-Portable Engines. 
gemi-Fixed Engines and Boilers. 
Horizontal Engines. 

Vertical Engines and Boilers, 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 


Corliss and Trip Gear Engines. SUCCESS. 
Horizontal Winding Engines. 
Compressers. Cornish, Lancashire, “ Essex,” Vertical, Loo. 
motive, ''Eoonomio,'" Safety, Water-Tube, 


Marine, and other Bollers 


D. P. & CO. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION, 


ALL RIVET HOLES DRILLED. 


Compound Portable & Semi-Portable Engines. 
Vertical Hoisting Engines and Boilers, 
Compound Semi-Fixed Engines and Boilers, 
Compound Horizontal Fixed Engines. 


өө 
Telegraph Address; “ PAXMAN,COLCHESTER." Paxman’s Patent ''Economio" Steam Boiler. BOILERS MADE UP TO 20010. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application {о 


DAVEY, PAXMAN & GO., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, E. O. 


IHE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIEN CE, 


ESTABLISHED, First Series, 1861; Second Series, 1878. 


Prick SIXPENCE Y post, 
Abroad, 8d., or 16 cente, or fr., or 70pf. 


No. 1,0041. [variu] FRIDAY, APRIL 29, 1898. 


stating it, there is a telephone for every 300 of the popula- 
tion. If this figure be taken as a basis of comparison, Mr. 
Gain showed that Great Britain is by no means the most 


CONTENTS OF THE CURRENT NUMBER. 
1 | Electrolytic Production of Oxy- 

gen Compounds of the Metals 17 
The Carrying Capacity of Resis- 


Norxs 
Meetings of Scientific Societies. 4 


lectrical Science. | 
* ah 5 tance Materials. Illustrated 18 backward of the great telephone countries. The correspond- 
D'Alba еы Б os d nisi durs ing figure for Germany is 400, for France 1,200, Austria 
к еа zr Boat. Illustrated мылы 18 | 1,500, Belgium 680, and Holland 1,000. But Mr. Gam 18 
Continued’ ое 6 | Notes on 5 right in his opinion that a comparison on these lines is not 
The Commercial and Business d d jud des is Pia: 19 | Worth much, and it sometimes leads to remarkable results. 
дере б Municipal; Ше. Correspondence ................. 21 | Stockholm has long been considered the best telephoned city 
tricity Supply. By Alfred ous : ч | | | 
Н. Gibbings. Continued .. 8 4 pe 5 E in the world, having one telephone for every 24 inhabitants; 
А 8 Ы 5 9 Generating Stations .... .. 22 but a little town in Kansas can beat this figure, as was pointed 
s 5 pe National Telephone Company à out recently by an American contemporary. This town is 
Distribution of Electrical 5 5 d Manhattan; true, it has only 235 telephones, but this cor- 
„5 Өөн i Companies Meetings and Re- responds to one for every 13 people. 
A Pump- Driven Dynamo . . . VV 51 
| — — 
Electricity Works Accounts ... 14 New Companies, Ke. 32 1 l 
SUBMARINE CABLES IN TIME OF | City Мобев ........................ 33 | 19 the two days discussion on Mr. Hawwoyp's Paper on 
M TEE 16 | Companies’ Share List... suns 341 The Cost of Generation and Distribution of Electrical 
NOTES Energy,” a vitally important subject for electrical engincers 
е once more occupied attention, though scarcely the prolonged 
— seram 


SPEAKING at the annual staff dinner of the National Tele- 
phone Company, on Friday last, Mr. Garne referred to the 
Company as the “agent of the Post Office, and Lord 
Hazris on the same occasion made use of the expression 
“ handmaid of the Post Office.“ Whether the former or 
the latter definition of the Company's status is the correct 
one, it is to be regretted that Mr. Grirrita Boscawen’s 
action in the House of Commons last year should have 
prevented the officials of the Post Office from dining with 
the National Company's staff. То have accepted the invita- 
tion of their colleagues of the National Company would 
have done no more harm than to increase the cordiality 
which already exists between the officials of our two great 
inland telegraph department:, at present working hand 


in hand. 
— — 


Ox the occasion of this annual gathering of the National 
Telephone Company's engineering and administrative staff 
from all parts of the country, we always look to Mr. 
Ga1NE's speech for an indication of the year's telephonic pro- 
gress. It is gratifying to note that no fewer than 90 new 
exchauges have been opened, bringing the total number of 
exchanges in this country to nearly 800. The increase in the 
number of subscribers by 12,000 is a sign that the telephone 
service is being more appreciated, the total number of sub- 
scribers being now 106,000, or, to use a popular way of 


and concentrated attention it deserved. The speeches on the 
first evening consisted mainly either in platitudes or in the 
most meagre and insignificant criticism; but in the later 
speeches a real desire to arrive at definite and useful con- 
clusions was generally manifested. 


— — 


Mr. НАммонр had invented a new definition of the load. 
factor, and had drawn conclusions that were palpably 
influenced by his own special definition. We have already 
stated that he has attached too little importance to the load- 
factor, using the term in the generally-accepted sense. Prof. 
KENNEDY, however, would attach even less Importance than 
Mr. Нлммомр; but it was quite evident that the first-named 
speaker had in view merely the load-factors and load-diagrams 
produced by a purely lighting load. When the beneficent 
effect of a good tramway load, or some other equally advan- 
tageous day load, is taken into account, the prime importance 
of the high load-factor produced thereby cannot be denied. 
And there is no reason why the title of Mr. HawwoNp's Paper 
should not include generation and distribution for tramways 
and other motor purposes ; though, judged by the tables and 
other contents, it is restricted practically to electric supply for 
lighting. 


THe reason why Mr. НАммохр has ignored the supremely 
important part played by capital is stated, in his reply to the 
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discussion, to be that he considered no electric lighting con- 
cern had reached the limit of its capital expenditure. А 
similar reason might equally plausibly have been advanced 
in excuse for taking no notice of the works costs or manage- 
ment items, because, as Mr. Hammonp shows in his Paper, the 
limit of these items has not yet been attained. But whether 
there exist or not a plausible reason for ignoring the part 
played by capital in deciding the relative merits of electricity 
works, it is evident that any comparison which omits this 
from consideration must be arbitrary, incomplete and mis- 
leading. 

No engineer could attach practical importance to a table 
showing the effect of combining all the minimum costs of 
existing works; the result can convey no useful instruction, 
nor hold out any reasonable hope of its attainment in real 
life. Mr. Hammonp recognises this fact, but he nevertheless 
yields to the temptation to embody such a table in his Paper. 
The ‘total cost” illusively held out by this curious aggre- 
gation of separately attainable items is 0:844. per unit—a 
figure which, in the circumstances of any one of the concerns 
involved, we unhesitatingly assert to be unattainable. The 
fallacy in this fanciful estimate is at once seen by considering 
the effect of reducing any one item, say oil and waste,” to zero. 

Mr. A. J. Lawson pointed to an unhappy condition of 
affairs in the enormous expenditure for management and 
property charges involved in the erection of a separate small 
generating station in each small metropolitan area, instead of 
erecting a really central station capable of supplying the 
requirements of all. The sum of £115,000 per annum for 
staff and management expenses in London alone is а sur- 
prisingly large tax upon the revenue ; and its effect upon the 
magnitude of the price per unit is worthy of mature consi- 
deration. But the Little Peddlington character of modern 
municipal enterprise must, we fear, conflict against any great 
improvement in the direction advocated by Mr. Lawson. 
So long as municipal trade undertakings are to be regulated 
in the manner adopted heretofore, the increasing tendency to 
municipalise electricity works can but tend to magnify this 


evil rather than to minimise it. 
— — 


Ох the whole, Mr. Hawxoxp's voluminous Paper is a work 
that does him immense credit and one for which members 
of the Institution should be exceedingly grateful. It is rarely 
that & Paper is brought before them in which are displayed 
such painstaking labour, combined with breadth and fairness 
of treatment. Mr. Hammonp тау possibly see his reward 
in the valuable discussion the Paper has evoked. 


5 

AccUMULATOR traction has been put upon its trial —in a legal 
sense—by a deputation of the Blackpool Corporation, and has 
received a verdict condemning it as unsuitable. ‘The 
Deputation have unanimously come to the conclusion,” they 
state in their report, the final section of which we reprint 
in another column, “ that the overhead trolley wire system 
is the only system of traction which can be made both suc- 
cessful and remunerative in Blackpool." It is difficult to see 
how any other conclusion could have been advanced in the 


circumstances ; and probably the estimates upon which it is 
mainly based will be accepted as fairly representing the com- 
parative claims of accumulator, trolley, and conduit traction. 
Except that no notice appears to have been taken of the fact 
that the higher load factor obtainable with accumulator 
traction must tend to reduce the capital outlay required for 
generating plant, the comparisons are clearly and frankly set 
forth; but the lower efficiency of the accumulator compen- 
sates for its advantage in this respect, so that the comparison 


is not vitiated by the omission. 
— — 


Мв. Quin and his associates in the Deputation find that the 
relative costs of trolley, conduit and accumulator traction at 
Blackpool would be in the ratio of 0:06, 2:91 and 2:80, as 
regards maintenance of the details peculiar to each system ; 
while, on a similar basis of comparison, the accumulator 
system would involve a capital outlay of £1,930, as against 
£3,377 for the trolley. It might appear unfair a“ first sight 
to saddle the capital for the accumulator system with a ten 
years’ redemption period, while extending to its rival the 
advantages of a 25 years’ period; but this, we think, is justi- 
fied by the more perishable character of the plant in the first- 
named system. Even were the periods equalised, however, 
the comparison would be scarcely less favourable to the trolley 
system. Batteries, in fact—at any rate until they are much 
improved in regard to life, weight and initial cost—can render 
better service in electric traction when judiciously used at sub- 
stations, or even at the power station, to equalise the load on 
the engines, than when kept perambulating over the track in 
the fashion of what is technically known as accumulator 
traction. 


Iv the beginning of modern tramway affairs there was the 
Tramways Act, 1870, with its terrible section 43, or “com- 
pulsory purchase clause,” as it is more commonly termed. 
Thereafter came the famous ‘Bramwell decision,” which 
interpreted the clause to imply that purchase should be made 
without allowance for goodwill ; and this reading was followed 
by a clinching confirmation by the highest court of appeal 
the House of Lords. There has been much grumbling at the 
Bramwell decision, but those who have thus complained have 
overlooked the fact that Sir Freprrick Bramwetu did not place 
the irksome yoke upon their shoulders, he merely told them 
plainly it was there. The condition of things is one that 
seriously affects the prospects of electric tramway traction in 
this country; but the only way to improve it would be by an 
Act of Parliament revoking or amending the unwelcome 
section 43. Recently, however, the London Tramways Com- 
pany (Limited) ceems to have persuaded itself that it could 
induce the House of Lords to re-consider its confirmation of 
the Bramwell decision; but it was evidently over-sanguine. 
The Lorp CnaNcELLon told the Company plainly, what it ought 
to have known all along—that a decision of that House was 
final and could only be reversed by Act of Parliament, and 
that it was impossible to raise the same question again as if 
it were not res judicata and have it re-argued. Whether, in 
face of the growing popularity of municipalisation in tram- 
ways, a successful attempt to annul the clause in question 
could be made, seems extremely doubtful ; but it is clearly the 
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only way in which company tramway business can be 
emancipated from a yoke that is decidedly prejudicial to the 
adoption of electric traction by these concerns. 

Our businesslike American contemporary, the Electrical 
Engineer of New York, has recently published its intention to 
enlarge its sphere of influence by the establishment of what 
is to be known as “The Electrical Engineer Institute of 
Correspondence Instruction.” The aims of this Institute, we 
are told, are to enable anyone desirous of obtaining a thorough 
knowledge of the electric and allied arts to acquire it through 
the instrumentality of carefully-prepared printed lessons, 
supplemented by a system of confidential correspondence 
carried on between the student and the Institute, in 
which the student is ‘at liberty to ask as many 
questions as he likes until he із satisfied that he 
thoroughly grasps every point in the lesson he is studying.” 
We do not believe it is the purpose of our always practical 
contemporary to attempt a purely paper education and to oust 
practical instruction from its proper place in an engineering 
curriculum, for it must be evident to anyone who knows the 
nature of electrical engineering that to do so would result in 
disastrous failure. Neither in America nor in the Old World 
can engineers be reared on leaflets. Even if the young student 
cannot afford to attend any of “ the establishel schools of elec- 
trical engineering," the recommendation of our contemporary 
that ‘‘the Correspondence Institute is the next best thing " must 
not lead him to suppose he can safely ignore all other means 
of instruction. With these reservations in favour of a full 
development of practical instruction, we are of the opinion 


that the system of imparting information undertaken by our 


contemporary may be of great value to the young student. 
—" 

Bur it is the student of a larger growth and more mature 
experience who, in our opinion, may benefit most by the 
Correspondence Institute. 
the Institute shall partake of an international character ; 
scekers after truth, or any of its commercial equivalents, in 


any part of the world may shower their questions upon the 


incarnate encyclopwdias who form its staff, and there is no 
telling what mines of wealth are hereby opened up. Mr. 
RawonTH once proposed a night schoo! for consulting engi- 
neers; but here is a better and more informative seminary, 
where consulting, manufacturing, and every rank of engineers 
may wrest from America such valuable secrets as her boasted 
pre-eminence in electrical manufactures would seem to proclaim. 
* What is the actual every-day commercial efliciency of an 
American steam-dynamo plant as compared with British 
plant 2“ or, What details of American traction plant are 
there, if any, that are not more efficient and durable when 
made in England ?—if any, state why." These are samples 
of the questions a student in the advanced class might ask 
* until he is satisfied that he thoroughly grasps every point.” 


— 49»-—9 ——————— — 


Electric Drilling Machines. — In our description of the elec- 
tric drills manufactured by the Thames Ironworks and Ship— 
building Company (The Flectrician, Vol. XL., р. 849), we 
inadvertently omitted to state that the credit for the invention 
and introduction of electic drills actuated by electromagnetic 


years later. 
pulsorily retired under the new regulations, having passed the 


age of sixty. 


It is intended, we believe, that 


grip is, in the first place, due to Mr. F. J. Rowan, whose 


Paper on Recent Practice in the Application of Electricity 
to Engineering Tools," was read before the Institution of 
Engineers and Shipbuilders of Scotland, in February, 1897, 
aud will doubtless be remembered by our readers. 


Cable Interruptions.— Date of Interruption. 


Latakia —Cyprua .................. juri ween ce Feb. 10, 1 

Cayenne— Pinheiro Mar. 24, 1898 
Bissao and Bolama ........................... April 12, 1898 
Capetown — Mossamedes ..................... April 14,1898 
Maranham— Para _.......................... April 17,1898 
Benguela —Moesamedes ................. . April 20,1898 
Kotonou—San Thome  ......... April 27,1898 


Post Office Retirement. — Mr. J. Laister, formerly of the 
Electric and International Telegraph Company, and for many 
years Superintendent of the Post Office Telegraph School, 
retires from the service on the 30th inst. Mr. Laister was 
appointed Postmaster of the Norwood District in 1889, and 
became Postmaster of the Northern District of London three 
His service dates from 1851, and he is com- 


Institution of Civil Engineers.—At the general meeting of 
the Institution of Civil Engineers, held on Tuesday last, Sir 
John Wolfe Barry, president, in the chair, the result of the 
ballot for the election of officers was declared as follows :— 
President, Mr. W. H. Preece, C.B.; vice-presidents, Sir 
Douglas Fox, Mr. James Mansergh, Sir William Anderson, 
and Sir William White ; other members of Council, Mr. James 
Barton (Dundalk), Mr. Horace Bell, Sir Alexander Binnie, 
Mr. Thomas Forster Brown (Cardiff), Mr. Henry Deane 
(Sydney, Mr. W. R. Galbraith, Mr, George Graham 
(Glasgow), Mr. J. C. Hawkshaw, Mr. Charles Hawksley, Mr. 
G. H. Hill (Manchester), Dr. Hopkinson, Mr. J. C. Inglis, 
Mr. Alexander Izat (India), Dr. Alex. B. W. Kennedy, Mr. 
John Kennedy (Montreal) Sir James Kitson, (Leeds), 
Mr. A. G. Lyster, (Liverpool), Mr. William Matthews, Sir 
Guilford Molesworth, Sir Andrew Noble (Newcastle.on-Tyne), 
Mr. Alexander Siemens, Mr. Thomas Stewart (Cape Town), 
Mr. F. W. Webb (Crewe), and Sir Leader Wiliams (Man- 


chester). 

The “Spiral” Globe.—We have had an opportunity of 
seeing a glass external globe for incandescent lamps about to 
be placed on the market by the Spiral Globe (Limited). It 
consists simply of а spiral of round glass rod, which covers 
the globe of the lamp. The spiral is wound by hand from a 
glass rod on to a carbon mould, being made in two halves, one 
for the upper part and the other for the lower part of the 
lamp, these being fused together after being placed on the 
lamp. The lamp presents a very smart appearance in this 
dress, and is yet increased very little in price—the latter being 
an essential point, as the globes form part of the lamp, and 
cannot be removed by the consumer. The usual tests of 
candle-power have been made, lamps fitted in this globe being 
compared with plain lamps. Tested with the point of the 
lamp towards the photometer screen, it is claimed that the 
candle-power was increased from 10:1 to 23:1 by the addition 
of the spiral globe. The tests were carried out by the Elec- 
trical Standardising, Testing and Training Institution. 


Conference of Municipal Authorities. —À conference of 
representatives of municipal authorities, convened by the 
Municipal Electrical Association, was held at the Westininster 
Palace Hotel, on Monday, to ascertain their views as to what 
course should be taken before the Joint Committee of the two 
Houses of Parliament, which is now considering the question 
of electrical supply within extensive areas. Manchester, 
Wolverhampton and Glasgow had already agreed to takeo 
common action, and the representatives of the other munici- 
palities agreed on Monday to support the course that they had 
decided to take before the Select Committee, and that their 
interests should be represented by Mr. Worsley-Taylor, Q.C., 
Mr. Pritchard, Q.C., and Mr. Lewis Coward, the counsel 
selected by those municipalities. After the debate the confer- 
ence unanimously agreed that powers ought to be given to 
municipalities for acquiring land compulsorily for generating 
stations, and that as to liability for nuisance-and notices to 
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owners, they should be under the same statutory powers 88 by the “ cream separator d e ae lust,, on 
railway companies as to their liability for compensation or the other hand, as was mentioned in the ast lecture, 18 par- 


iv icularly sui i d. as its region extends from 
damages for neglect ; that compulsory powers should be given ticularly suitable for this process, and, а 8 
for acquiring land for generating purposes not within the area | about the Tropic of Cancer, 10 Mexico, throughout Central 
of supply : that power should be given for breaking up streets America and on the west of the Andes down to Peru, its culti- 


between the generating station and the boundary of the area 


vation will no doubt be carried out in several places. The 
of supply ; that powers should be given for the supply of elec- rubber obtained from this plant by the new process 18 but little 
trical energy over an area including districts of numerous 


ir ferior to the best Para rubber, and Dr. Morris recommends that 
local authorities, with the consent of such authorities; and seeds be obtained, and that its cultivation be attempted in other 
that powers ought to be conferred upon promoters secking to districts where the climate and soil are suitable. Other South 
supply electrical energy to other undertakings, and not American rubbers are the Ceara and the Mangebeira rubbers, 
directly to. consumers," with the consent of the local both of which would not pay for cultivation. The former, 
authorities. 


grows, however, in dry regions and poor soil, but each plant 
yieldsa very small quantity of gum. The latter is cured with 
salt water and does not fetch a large price; the plant is cul- 
tivated more for its edible fruit than for its rubber, and it has 
also sweetly smelling flowers resembling jasmine. In view 
of the wide districts in South America over which all 
these plants are spread, Dr. Morris considers that there need 
be little fear of a diminution in the output. The distribution 
in Africa is also over a very wide area. The rubber-producing 
country extends right across the continent from the south of 
the Soudan in the north down to the Zambesi river in the 
south, and includes the whole of Madagascar. The Landol- 
phia, a climbing plant, also with edible fruits and scented 
flowers, is the most widely distributed, but the lecturer was of 
opinion that the Nickria, which yields the rubber known in 
commerce as *''biscuits" is more suitable for cultivation, 
especially as the Howard and Biffen process could be used for 
the coagulation of its eaoutchouc. An interesting rubber 
plant, little known if known at all in this country, із а 
semi-herbaceous plant found in Loanda, Benguella and 
Congo. The rubber is obtained from the rhizome which 
is rasped in water, the caoutchouc being coagulated by 
heating. Two types of this plant are known, the C'arpo- 
dinus lanceolatus and the Clitandra Henriquestana. Dr. 
Morris thinks it might give an annual crop, and that it 
might be suitable for extended cultivation elsewhere. The 
Asiatic and Australian rubbers were dealt with at less 
length. 


An American Submarine Boat.— Our American contem- 
poraries state that great interest is being attached to some 
trials which are beiny made in New York Harbour of a sub- 
marine torpedo boat known as the “ Holland," and so ealled 
after its designer. The “ Holland” is 55ft. long, 10ft. 3in. 
in diameter, and of 75 tons displacement. The steel hull is 
cigar shaped, and the boat is propelled by a single propeller. 
The motive power equipment consists of a 50 н.р. gasoline 
engine and dynamo, the latter being directly coupled through 
a clutch at each end of its shaft to the propeller shaft and to 
the gas enzine respectively. A storage battery of CO special- 
type chloride accumulators is installed in a compartment 15ft. 
long by 6ft. wide and 30in. high; the total weight of the 
battery is 45,000]b. The cells are constructed of steel, lined 
both inside and out with lead and are stated to be capable 
of discharging at 300 amperes for six hours or at 1,000 
amperes for half an-hour. Тһе arrangement of gearing 
permits of the propeller being run by the engine or of the cells 
being charged, except, of course, when the boat is submerged, 
when the motive power 18 supplied from the cells to the 
dynamo as а motor. Enough fuel is carried in the cellular 
bottom to propel the boat on the surface for 1,000 miles 
at eight knots. The dynamo is a 50 normal horse-power 
machine, weighing 3,500lb., the armature speed is 800 revs. 
per minute, there are two commutators and a double- wound 
armature; an overload to 150 н.р. is possible without 
detriment. The normal speed of the ** Holland" is nine 
knots, at an expenditure of 50 н.р. A 10-н.р. motor with 
a Т.н.р. Ingersoll air-compressor is installed for supplying air 
at 9,5001. pressure to the reservoirs; the motor is also 
used to drive a bilge pump. The compressed air is used to 
propel the torpedoes, emptying the water ballast tanks, steering, 
and for supplying respiration. A 1H. v. motor is used to force 
the foul air into the water when the craft is submerged, and 
another of the same capacity to ventilate the battery when 
charging. It may be of interest to mention that the boat is 
caused to sink by an alteration of the pitch of horizontal 
diving rudders combined with the forward motion of the 
vessel. When above the surface the craft is steered by 
observation, when necessary, through the port-holes of the 
conning-tower; when below the surface, or nearly to, by 
compass or by а camera lucida arrangement fitt.d in a tube. 
The * Holland's" armament consists of an 18 in. torpedo- 
tube opening at the bow of the boat, and three Whitehead 
automobile torpedoes are carried aboard. There is also an 
4-in. acrial torpedo gun at the bow, and pointing aft а sub- 
marine gun, both of the latter capable of discharging 8016. 
dynamite shells at high velocities. All the guns operate by 
compressed air, and can be cischarged when the boat is 
submerged. There is room for 20 dynamite shells, and the 
crew consists of five men. The trials so far are stated to 
havo been successful, and the boat has recently been acquired 
by the U.S. Navy for use in the present war with Spain. 


pe —  —— ²˙ Ew 


MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


(Today) FRIDAY, April 29th. 
| Rovar INSTITUTION. 
9 p.m. Evening Discourse, “ Magneto-Optie Rotation, and 


its Explanation by a Gyrostatic Medium," by Prof. 
Andrew Gray, F.R.5. 


MONDAY, May 2nd. 
SOCIETY OF CHEMICAL INDUSTRY. 
8. p.m. Meeting of the London Section in the Chemical 
Society's Rooma, Burlington House. Paper to be read : 
Self Intensive Refrigeration of Gases, Liquid Air aud 
Oxygen," by Dr. W. Hampson. 


SOCIETY OF ARTS. 
8 p.m. Cantor Lecture I.: “Electric Traction," by Prof. 
Carus Wilson. 


THURSDAY, May 5th. 
IxsriTUTION OF ELECTRICAL ENGINEERS. 
У p.m. Extra Meeting at the Society of Arte, John-street, 
Adelphi, Strand, Paper to be rend (probably): The 
prevention of luterruptions to Electricity Supply,” 
by L. Andrews. 


THURSDAY and FRIDAY, May 5th and 6th. 
IRON AND STEBL INSTITUTE. 
10:30 a.m. Annual General Meeting at the Institution of 
Civil Engineers, Great George-street, Westminster. 
The following are among the list of Papers to be read : 
“On Steel Permanent Way," by R. Price Williams ; 
“Qn Brittleness in Soft Steel" by C. H. Ridsdale ; 
“On Allotropie Iron and Carbon,“ by E. H. Saniter ; 
“Qn the Crystalline Structure of lron,” by J. E Stead ; 
“ On Steel Forgings and Forging Tools," by F. Radcliffe. 
FRIDAY, May 6th. 


Sources of Commercial India Rubber.—Dr. Morris adhered 
closer to his subject in his second lecture last Monday, with 
the result that it was of less general interest although there 
was much of extreme utility to those engaged in the rubber 
trade. The various rubber plants were taken seriatim, their 


INSTITUTION OF JUNIOR. ENGINEERS, 
S. p.m, Meeting at the Westminster Palace Hotel. Paper 


ee Hae А be read : “ Evaporative C : з lent 
characteristics enumerated and the districts defined in which pe пре for 1 ur Pre. pond dBocpenee 
they are to be found. The rubber from the milk of the Hervea, ROYAL INSTITUTION 

a tree found in the Para district of Brazil, is still considered 9 pm. Evening Discourse “ Living Crystals," by Mr. E. А. 


the best in commerce, but unfortunately it cannot be coagulated Minchin. 
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needles. Two rhombic needles of tungsten steel 5-7em. long 


CONTEMPORA 
0 RY ELECTRICAL SCIENCE. swing at a vertical distance apart of 6:4cm. The lower needle 
[Compiled by E. E. Еосвмікв р’Агве.] carries two light aluminium arms, which move across small 
Actino-electricity.—G. C. Schmidt has been endeavouring to silver-on-glass scales attached to the ends of the upper needle. 


discover some relation between the ionisation of a body and The relative displacement of the needles is determined in 


its fluorescence on recombination, and also between tho latter F „ fe ше 
aud. its photoclecttic sens ene He and E. Wiedemann displacements of he needles in the two positions of equilibrium 


have propounded the theory that the molecules, split up into ва ) 8 
ions by the action of light, gave rise to fluorescence and phos- | mirrors, in which latter cass one of the mirrors is slightly 
rer tke e der Мол linge the norative don | inlined, о thatthe two spota of light coincido in certain 
be expected that the most highly fluorescent bodies were the j e 
. | é : to the horizontal plane it is very handy and particularly suited 
least actino-electric. The substances examined included for balloon And Eh D observat one 
fuchsine, methyl violet and other dyes, fluorescent salts, d: llc [HEvDwEILLER Wied. Ann., No. 4, 1898.] 
especially uranium and thorium compounds, and “solid solu- JC Аа 
tions.” But the experiments, with the solid solutions 
more especially, showed that no connection could Бе 
traced between fluorescence and photo-electric action. А 
brilliantly fluorescent body like SrS+zCu,S is strongly 
photo- electric, whereas SrS TWS; shows no sign of 
it. Ordinary salts like the haloids of sodium do not 
fluoresce under the action of light, but they do when acted 
upon by cathode rays. The silver salts show the same 
behaviour as regards fluorescence; but when they are 
examined with regard to photo-electric action a striking differ- 
ence is discovered. The silver salts are highly actino-electric, 
the alkaline salts not at all. Here again, then, the connection 
between the two phenomena breaks down. The uranium and 
thorium salts seem to occupy an altogether exceptional 
position, The author found that all bodies which absorb 
ultra-violet light are photo-electric, provided the potential be 
high enough. The uranium and thorium salts, however, 
which strongly absorb ultra-violet light, are not photo- 
electrically sensitive. Further, these compounds dissipate 
electric charges in the dark, and dissipate positive charges 
with the same facility as negative ones. One positive result 
has been attained : it is found that those bodies which exhibit 
the strongest thermo-luminescence— e., fluoresce most strongly 
on heating after exposure to cathode rays—show also the 
strongest dissipation of negative charges under the influence 


Measurement of Dip.—4A method of measuring the magnetic 
dip without a magnet and without a galvanometer has been 
devised by G. Meyer. In measuring the dip by the earth 
inductor, a position is sought in the plane of the magnetic 
meridian, at which the half-revolution of the coil produces 
no current in the galvanometer. Meyer keeps the inductor 
moving by а belt-and-pulley arrangement, and tests for the 
presence of alternating currents by inserting a telephone or a 
capillary electrometer in the circuit. Every half revolution of 
the inductor produces a very audible tick in the telephone 
unless the axis of revolution is strictly parallel to the earth’s 
lines of force. The discovery of this neutral position is not 
difficult, and can be effected with great accuracy. The plane 
of the magnetic meridian is determined by an ordinary com- 
pass needle, and the dip is measured on a scale which only 
requires adjustment to the vertical. Actual measurements 
with a rough model gave determinations correct to within 
8min. Displacements of less than that amount produced a 
distinct alteration in the telephone minimum. A slight modi- 
fication of the apparatus renders it effective for measuring 
the earth’s horizontal force, with the aid of а galvanometer. 
The revolving coil is surrounded on both sides by large coils, 
such as are used for tangent galvanometers, and a current is 
sent through them whose effect is opposed to that of the earth’s 
horizontal force. As long as the two fields are unequal at the 
axis of the revolving coil a noise is heard in the telephone. 
Silence indicates a zero field, and the earth’s field is equal to 
that produced by the large coils, whose effect is easily calcu- 
lated from their dimensions and the known current strength. 
This method is, again, exceedingly sensitive, variations in the 
current strength, amounting to 0:001 ampere, being sharply 
marked. Instead of the telephone a capillary electrometer 
can be used; it follows the oscillations of the current with 
greater facility than might be expected, and even at high 
frequencies the variations in the shape of the meniscus indicate 
the change of sign. 16 must also be remembered that the 
frequency need not be constant. In addition, there is the 
advantage of shortness, which enables the observer to determine 


a rapidly-changing dip. 
(Meyer, Wied. Ann., No. 4, 1898.] 


of light. 
[5снмірт, Wied. Ann., No. 4, 1898.] 


Improved Quadrant Electrometer.—J. Elster and H. Geitel, 
who have had to do some of their valuable work in a damp 
cellar of their own house, have been thereby driven to devise 
some new contrivances for the purpose of facilitating the 
adjustment and drying of their quadrant electrometer. In 
the new pattern the contrivances for damping, adjustment of 
needle, torsion and drying can be used independently of each 
other. The drying apparatus is a wide side tube off the 
chamber containing the quadrants. It contains a wire 
attached to the removable end cover, and the point of the wire 
carries a piece of sodium, wiped or scraped to remove adhering 
petroleum or oxide. Below the sodium is a glass bulb, which 
catches the dripping moisture. To prevent any sodium drop- 
ping down bodily into the Jiquid it is surrounded by wire 
netting. The damping contrivance consists of a flat horizontal 
plate attached to the needle by a wire, and dipping into a 
petroleum vessel. The vessel has a ground-glass edge, which 
presses from below against the rubber-padded inner edge of 
the main chamber, thus forming an air-tight but easily-severed 
joint. The main advantage of the instrument is its constant 
zero, which renders it specially useful for observations of 


atmospheric electricity. 
[ELSTER and GErrEL, Wied. Ann., No. 4, 1898.] 


Measurement of Electric Oscillations, J. Bergmann describes 
an arrangement for the study of electric oscillations which 
combines the Foucault interrupter, the string and tuning-fork 
apparatus, IHelmholtz's pendulum interrupter and the author's 
own ''disjunctor." It is intended for the measurement of 
“ slow "' oscillations, i.e., with periods exceeding one-millionth 
of a second. The author points out that the limit of measure- 
ment is fixed by our power of separating or drawing-out time 
records in space. Taking the ordinary chronograph as a 
typical time-measuring instrument, the interval recorded de- 
pends upon the velocity which can be imparted to a point of 
the circumference. Modern resources are equal to a speed of 
10m. per second. А body moving at a uniform specd of that 
magnitude would cover 0:01mm. in a millionth of a second, 
and that distance is well within the limits of practical 
measurement.  Tallqvist and Sciler have recently made some 
very satisfactory measurements by means of llelmholtz's 


Intensity Variometer.—A. Heydweiller describes a new appa- 
ratus for measuring variations of the intensity of the earth's 
magnetic field. Two equal declination needles with a common 
axis of rotation swing one above the other, each forming an 
angle of 45deg. with the magnetic meridian. Then, when 
the needles turn, each of the four poles moves in a nearly homo- 
geneous magnetic field, and to any variation of the earth's | pendulum interrupter, which closes and breaks а circuit 
horizontal force corresponds a relative displacement of the! for а very small given interval. A Rayleigh mercury 
D 
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contact is а much handier instrument for slow oscil- 
lations, where the resistance of the skin of the mercury 
to the entrance of the wire does not produce a sensible lag. 
Bergmann uses four such mercury contacts, two of which are 
mounted on each arm of a lever, which is kept oscillating by 
a steel spring worked by means of another intermittent 
current on the Ruhmkorff principle. The four contacts can 
be inserted either in the charging or the discharging circuit of 
a condenser, and all the varieties of arrangements mentioned 
above may be produced out of the ove apparatus. The con- 
denser may be charged л times per second, and discharged the 
same number of times, and the part of the oscillations picked 
out for measurement is determined by the position of the 
metallic dippers with respect to the mercury cups. A steady 
deflection of remarkable constancy is produced in a galvano- 
meter inserted in thedischarge circuit, and the deflection may, 
indeed, be accurately adjusted to any required value by screw- 
ing the mercury cups up or down. No experimental results are 


given by the author, except a few obtained as preliminary tests. 
[BEnaMANN, Wied. Ann., No. 4, 1898. ] 


ELECTROMAGNETIC THEORY.—CY.* 


BY OLIVER HEAVISIDE. 
(Continued from page 727, Vol. X L.) 


$ 423. To obtain the formule showing the tail cast behind 
by an initially pure wave in which V,=LrC,, we have merely 
to add together the V resulting from V, to that resulting from 
LvC, to find the V due to both, and similarly as regards the 
C due to both causes, The expansions in powers of (1 - x/vt) 
are convenient for immediate rough numerical calculation. 
But the following Fig. 12 has been obtained by an entirely 
different process, namely, by making numerical interchanges. It 
would take up too much of the rapidly-decreasing space remain- 
ing in this volume to enter into detail concerning this method. 
The reader who will study the short account given elsewhere 
(Elec. Pa.,“ Vol. IL, p. 818), and will take it in, will easily 
be able to construct tail curves, as well as a variety of others. 
The results are rough, but show all the main characteristics 
in size and shape. In this method you go behind the scenes, 
as it were, and see the inner workings of the formule when 
time and space vary. Both the voltage and the current curves 
are obtained from the вате series of numbers. 

Supposing there is initially а pure wave of small depth at 
the place O, advancing to the right, Fig. 12 shows the tail of 


V when there is no leakage, at moments f=, J, 2, and 3 
later, the unit of time being arbitrary here. The remains of 
the head are shown for the times t=2 and 8, on the right 
side, but no heads are shown previously, because they would 
be too big to get into the diagram without increasing its 
vertical dimensions inconveniently. Тһе vertical lines at 
O, and at 4, 1 on the right merely indicates the position of 
the middle of the head ; on the other hand, its depth as well 
as height are shown at 2 and 3. 

There are signs of the maximum having been reached in 
the curve 1. In the later curve 2 nearly all the electrifica- 
tion is in the tail, and the maximum is a long way from the 
head. In the later curve 3 the head does not count for much, 
Ше maximum has moved back a little, the curve has become 
more symmetrical with respect to the middle point, and the 


change of curvature shows itself markedly on the left side, and |. 


perhaps a little on the right side as well. Later on, when the 
* This series of Articles is & portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory." АП rights of reproduction are reserved. 


head disappears, the tail (widely spread) continues to tend to 
become symmetrical with respect to О 

In the next diagram, Fig. 13, is represented th 
ment of the tail of current, on the same scale, and at the same 
moments of time. The heads 2 and 3 are shown the same as 
in Fig. 12. This means that the curve is that of L»C, not C. 
The heads for = O, 4, and! are left out as before. Аё first 
the tail is entirely negative, thickest at the tip, and decreases 
towards the head. Note in passing that the sloping lines аё 
the tips in Figs. 12 and 13 are merely consequences of the 
finite depth chosen for the head, which causes overlapping. 
These sloping lines are vertical when the head is of infinites- 
imal thickness. Going further, at the moment t—1, the 
negativity of the tail has nearly ceased at its junction with 
the head. At the moment t= 2, it is positive next the head, 
and а long way behind. Remember that the head is greatly 
reduced from the original head at O. At the moment t = 8, 
further progress has been made towards symmetry, and the 
positive part of the tail has a maximum. After that, there 1s 
a continuation of the progress towards symmetry. 


e develop- 


Fic. 13. 


$424. In the preceding, nearly all equations and results 
have been expressed in terms of V and C (voltage and current), 
instead of E and H (the electrie and magnetic forces). The 
main reason for this is on account of the direct application that 
can be made to telegraphic, telephonic and Hertzian waves 
along wires. But for plane electromagnetic waves in general 
in a conducting medium, it is, of course, more natural to 
consider Е and Н, and think of what goes on within and along 
a single tube of flux of energy of unit section. It is sufficient 
here merely to restate how to translate solutions from the con- 
crete to the specific. It would scarcely be necessary were it 
not for the singular part played by R when we pass from real 
wire waves to pure electromagnetic waves. 

Turn V and C to E and H. The former are the line inte- 
grals of the latter. Then L, the inductance per unit length 
becomes и the inductivity, and S the permittance per u.l. 
becomes « the permittivity of the medium through which the 
waves are passing. Al-o, К the leakance per unit length 
becomes +, the electric conductivity, and R the resistance per 
u.l. of the wires becomes g, the magnetic conductivity 
(fictitious) of the medium. The peculiarities connected with 
the last should be noted in the following, since if they are not 
understood the subject is rather puzzling sometimes. 

Referring to Figs. 1 to 18, Fig. 1 shows how plane waves of 
E and H of any type would be transmitted in a medium 
possessing both conductivities of such amounts as to make 
„lee. Similarly, in Fig. 2, where the initial state is a 
uniform field E, on the left side of the plane x =0. The wave 
arising may stand for either Е ог H, since E = prH. 

Passing to Fig. 3, here it is the magnetic conductivity that 
is in excess, and the wave of E arising from the initial state 
E, is represented. It equally well represents the wave of H, 
arising from a similar initial state He, when the electric con- 
ductivity 1s in excess. 

In Fig. 4 the curve shows the wave of E arising from E, 
when д is in excess. Or else, the wave of Н arising from Н, 
when gis in excess 

In Fig. 5 we have the wave of Е due to E, when the con- 
ductivity is wholly magnetic. Or else, the wave of Н due to 
H, when the conductivity is wholly electric. 

Fig. 6 shows the wave of E due to E, when the con- 
ductivity is wholly electric. Or else, the wave of Н due to 


H, when it is wholly magnetic. In these examples, if one 
iti ing to the non-existence of g, it may bẹ 


case is fictitious owi 
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We want to find what [n 


turned to & real case b 


instead of E. 
Fig. 8 shows how an initial state of E, in а plane slab 


divides into two equal plane slabs, which separate and atten- 
uate, and leave part of their contents behind and between 
them, when k=0, and у is finite. There is persistence of 
total displacement. Or else it shows the division of initia] 
H,, when 4 = O, and kis finite. It is the induction that now 
persists. 

Fig. 9 shows how the initial state of E, divides and spreads 
when g —0, and k is finite. Or else how a state of Н, divides 
when K — 0, and g is finite. 

Fig. 10 shows the wave of H due to initial uniform E, on 
the left side of the origin. Or else the wave of E due to 
similar H,. 

Fig. 11 shows the wave of Н due to a slab of E, at the 
origin. Or else the wave of E due to & similar slab of H,. 
Fig. 12 shows the tail of E in different stages of growth 
arising from the initial pure wave Е, = 4vH,, when the con- 
ductivity is wholly magnetic. Or else the tail of Н due tu 
the same initial state when the conductivity is wholly electric. 

Finally, Fig. 13 shows the tail of H in different stages due 
{о the same initial state as last when there is magnetic con- 
ductivity alone. Or else the tail of E due to the same when 
there is electric conductivity alone. 

I am aware of the deficiencies of the above diagrams.  Per- 
haps some electrical student who possesses the patient 
laboriousness sometimes found associated with early manhood 
may find it worth his while to calculate the waves thoroughly 
and give tables of results, and several curves, in every case. It 
should be a labour of love, of course; for although if done 
thoroughly there would be enough to make a book, it would 
not pay, and the most eminent publishers will not keep a 
book in stock if it does not pay, even though it be a book that 
is well recognised to be & valuable work, and perhaps toa 
grent extent the maker of other works of а more sellable 


nature. Storage room is too valuable. 


$425. І am reminded that this volume is growing fat. 
Therefore 1 come to the last matter to be considered in it. 
Omitting some other investigations concerning plane waves, 
I must say а few words on the subject of generalised differen- 
tiation and divergent series. I have put it off to the last for 
several reasons. It is not the main subject for one thing, and 
only turns up incidentally. Again, I have asked myself, if in- 
vestigations of this matter are not good enough for Another 
Place, how can they be good enough for Electromagnetic 
Theory? І really cannot answer such a poser. Then again, 
it is not easy to get up any enthusiasm after it has been 
artificially cooled by the wet blankets of rigorists. Never- 
theless, I have been informed that I have been the means of 
stimulating some interest in the subject in certain places. 
Perhaps not in England to any extent worth speaking of, but 
certainly in Paris it is a fact that a big prize bas been offered 
lately on the subject of the part played by divergent series in 
analysis. Well, that is better than the wet blanket, and sets 
a lesson that may or may not be followed in other quarters. 
I hope the prize-winner will have something substantial to 
say. I wish him success, whoever he may be. 

The easiest way out of my difficulty would be to just shove 
in here my three papers “ Оп Operators in Physical Mathe- 
maties," Royal Soc. Proceedings (Part I., Dec. 15, 1892; Part 
II., June 8, 1893, and Part lII., down for reading June 21, 
1894, and not read). But this would take about 120 pages, 
which is out of the question. An account of certain parts of 
the papers will be quite sufficient for the present work, and 
can be given in a limited space, especially because a good deal 
has been given already in one form or another. 

So, passing over & 1 to 14, Part I., O.P.M., already given 
with large extensions, come at once to the |» function in its 
relation to fractional differentiations and integrations. Let A 
be a differentiator, say with respect to x, then we have had to 
consider not only A-"1 when n is integral, but also when it is 
fractional, say 4 or 1. We are obliged to consider such cases, 
because our operational solutions involve them. The case 
n= also occurs in cylindrical problems, and no doubt other 


y considering E instead of H, or H values turn up in other problems. 


is in the equation 

єп ELA 

Д-т] 2 (1) 
subject to | 
[n nn - 1, 11, (2) 
the last datum being necessary to fix the size of the function, 
or io standardise it. We know that there is such a function 
as is defined by (2) given in all treatises on the Integral 
Calculus (equivalently) under the name of Euler's Gamma 
function, though I think most books only treat of it from 
n= — 1 to + о, and have nothing to say about the region 
from -æ to —1, and still less about the application to 
generalised differentiation. With a different zero it is also 
called Gauss’s IL function. But put aside from memory for 
the present what may be said about the Gamma function in 
books, and consider it in the light of practical work in 


operational mathematics. 
A formula for u based upon (1) may be readily found. 


Use harmonic analysis. We have 
EHI сов ma dm, (8) 
TJ 0 


a remarkable formula already used many times. бо 


т 0 , 


Now with the simply periodic operand cos mz, the potence 
of A? is m. That ів, A mi, the sign of equality merely 
meaning equivalence under the circumstances, not identity in 
general. Or, the algebraic imaginary i is equivalent to A/m. So 


e ." 1 т А 
| =”, 2 (9+1) "is 
pnl mtl mtl 


That is, we assume that the equivalence of А to mi persists 
when n is fractional. On this understanding, the final form 
in (5) involves only the operator of Taylor's theorem, во (4) 


becomes 
-* (n1)À 


€ m 
A-*] = | cos mu dm 
mul 


1 cos [max — rin 1)], 
ae и 
This, observe, is a formula evaluating A-^1, obtained with- 
out any reference to the |» function. According to (1), then, 


we have 


a" = [mx Au ы Mam, (7) 


m om m 


mnl 
and so, putting z= 1, and denoting the reciprocal of n by (п) 
we have - 


g(n) = _ J | cos [m - 4x(n + 1)] 1, (8) 


Nn 


Thus it is not n, but its reciprocal, that should be investi- 
gated for our purposes. 

Formula (8) is quite correct and intelligible when n lies 
between —1 and O. The integral is then convergent. But 
just at the limit » = 0, it fails, giving only half the real value. 
It may be readily checked that | — $ = ті, as before obtained 
in another way. The interpretation outside the limits named 
need not be considered, because equation (2) finds » all over 
when it is known between — 1 and О. 

(To be continued.) 


Mixed in the Units.—4A scientific American contemporary, 
in describing а projector, thus refers to some of its electrical 
features: The carbons аге zin. in diameter, last 2-5 hours, 
have an arc resistances of 45 volts, and an outside current 
obtained by resistance boxes, of 115 volts (or 50 volts f 
desired). It is supposed that 18 ohms of current are consumed 


per аге,” 


— 
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The cost of production is made up of two items— 
l. The cost of generation. 
2. The standing charges. 

These may be sub-divided as follows :— 


THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICITY SUPPLY. 


BY ALFRED Н. GIBBINGS. | | | 
Cost of Generation. 

. Coal, coke, or other fuel. 

Water. 

. Oil, waste and similar items. 


(Continued from page 819, Vol. ХГ.) 


сс do 


| How to Charye for Electrical 1. ne. 

This subject is one of the most important with which an 
Electricity Committee has to deal. Indeed in many instances 
the method of charging adopted, apart from all other matters, 
has been responsible for either à profit-making or a money- 
losing concern. And yet the question is a many-sided one. 
It involves such phases as the time and duration of the demand, 
the purposes to which the electrical energy is applied, the 
nature of local requirements, and the possibility of securing 
а day load. I have introduced the subject at this Staze because 
in subsequently dealiug with motive power, tramways, street 
lighting and other applications of electricity (which are often 
more extensive developments than ordinary house and shop 
lighting) it will be necessary to refer to the conditions which 
regulate the method of charging, and which, by consequence, 
either tend to encourage or to discourage the use of eleetricity 
for those purposes just enumerated, 

I propose, therefore, to consider the subject by dividing it 
into two well-defined and convenient sections, viz. : 

1. How the rate of charge for electricity is determined. 

2. The various methods of charging for electricity and their 
respective relationship to certain local circumstances and 
conditions. 

Before proceeding distinetly with the first section it will be 
as well to say that it is now a recognised fact that the 
applications of electrical energy are very many and ye ry varied. 
In establishing an electric works it is no longer considered 
that its exclusive, or even its main purpose will be the s 
oflight. On the contrary, and as a matter of fact, i 
towns attention is being given chiefly to the development of 
electric motive power, electric heating, and similar uses, by 
these means increasing the load factor 
Supply. In a subsequent article the variety of 
which electricity may be applied will be fully dealt with. 
Here it will suffice to Say that whether used f 
motive power or heating, the principles of char 
energy supplied will be the saine in all cases, 


How the Rate of Charge for Electricity is Determined.—The 
charge for a supply of electrical energy should be, and is made 
as а rule, in the same manner and upon a similar basis аз that 
which decides the selling price of other 
modities. In the fewest words this may b 
cost of production plus a reasonable percent 
the case of electricity it is by no means easy 0 
will be the actual cost оѓ production until 
established and in operation for a couple of 
towns, with a population ranging, say, from 5 000 
it may even be necessary for four or five years to elaps 


Standing Charqes, 
. Salaries and wages. 
Repairs and maintenance. 
Rents, rates and taxes. 
Sinking fund or amortization of capital. 
Interest on capital. 
Depreciation. 
Contingencies (oftice expenses, &c.). 


Dese 


Dy thus dividing the eost of production into its component 
parts it can be seen at a glance that the items comprising the 
„Cost of Generation” will inerense in practically the same 
ratio as the number of electrical « units“ generated —that is 
to say, if the quantity of electrical energy generated is 
Increased two-fold, then the cost of generation is also 
increased two-fold. ^ For the phrase “cost of generation“ 
we may therefore substitute the term « unvarying charge," 
taking, of course, the Board of Trade unit as а basis. Thus, 
Supposing the cost of generation to be 1d. per unit, that figure 
will be unvarying, no matter how many or how few units are 
generated. 

The * Standing Charges,” however, affoct the cost of produc- 
tion in exactly the very reverse way. The fewer the “ units 
generated the greater will bo tlie pro ratå cost per unit. This, 
of course, arises from the fact that to all intents and purposes the 
items under this head remain the same in toto, whether the units 


to the basis of charge, or the cost per unit, it will be seen 
that if the standing charges are calculated as an areraye over the 
number of units generated, then the rate per unit will vary in 
Inverse proportion. Thus, Supposing the rate per unit under 
Standing Charges to be 4d. for 100,000 units venerated, then 
200,000 units generated for the same Standing charges would, 
of course, reduce the charge to 2d. For the words Standing 
Charges ” we may, therefore, substitute the term ‘ Varying 
Charges." The two factors which make up the cost of pro- 
duction may thus be described by the alternative terms 
“ Unvarying Charges" and“ Varying Charges" ; and assuming, 
for the sake of illustration, an arbitrary figure, say 7d., to be 
the total cost of produetion per unit, the respective charges 
will work out approximately in the following proportions :— 


Coal. 
12d. Water. Unvarying charges. 
Oil, waste, &c. 
| Salaries, &c. 
od 


or lighting, 
ging for the 


Hepairs, &c. 
Rents, &е, 


: se before Sikin Varying charges 
the cost of production reaches a fairly constant 9 Where Tn к ee | 
May ч "gc Ы D * 3 1 : 
such uncertainty exists the practice usually adopted is to Depreciation, &c. 
charge, in the first place, an arbitrary sum, which varies from $d. Profit, 


6d. to 8d. per unit. . Whatever the price may be wh; 74 
tentatively charged, it may be taken to represent 
cost per unit for one entire year. Experi 
that, in ascertaining the costs of enerati 

electricity, the average must be bet erated PPP Of 


7d. Total cost of production. 
AS a matter of fact some 
the first Instance of commencin 


tricity, as it is not until th 
n over at least a с tte completion of the second or third 
twelve months. The reason for this lies in the fact 1 „ that the e er num price can be ascertained. The 
hours in which artificial light is requi e maximum price per unit (suy 7d 


| | 1 ‚вап 
Іштей are many in the exainple) is now generally understood to be * 
would cover the entire cost of production if the mavimum demand 
| i VVV uniform. rate of supply for one hour per day 

Upon this basis it is clear that if the units produced in any 
year represent exactly a daily average of one hour's running 
of the plant at full load, then the charge per unit will repre- 
sent the maximun charge. For example, if 100,000 units 
represent the average daily hour's demand, and the cost of 
running the whole concern is £3,000 for the year, then the 
Price per unit will be found to be just over 74. | 


first and last three months of the y 

; year, and f ; 
mediate months. The cost of production LAE 5 inter- 
greatly, simply because the consumpti ely 
period of the year to another; and unl 


charge were made, the sellin ri | 

almost every quarter of the Ford i к es with 
incidentally here, but its importance will be see ч ios 
paring side by side the various methods tonos s COUR 
a distinct point of consideration outsi 


factors which make up the cost of Production 
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The following table will show the hours per annum for 
maximum demands from 1,000 watts upwards, for a daily 


average of 1 to 24 hours :— 
Table L—Duard of Trade Units per Annum. 


Hrs. Watts Watts Watts Watts Watts Watts Watts! Watts Watta Watts 
p.day 1,000 2,020 3.000 4,000 5,000 6,000 7,090 | 8,000 9,000 10,000 


365 730 1,095 1,460 1.825 2,190 2.555 2.920 5.285 3,650 
730 1,460 2.190 2.920 3,650 4.380 5.110, 5.84), 6,570! 7,300 
1.095 2,190 3.285 4,380 5.478 6.570 7,665! 8.760 9.855 10,950 
1,460 2,920 4,380 5.840 7,300 8.760 10.220,11,680 13,140 14.600 
1.825 3,650 5,475 7,300 9,125 10.950 12,775 14,600 16.425 18.250 
4,580 6,570 8,760 10,950 13,140 15.330117.520 19,710 21.900 

2.555 5,110 7.665 10,220 12,775 15,530 17.885 20,440 22.695 23,550 
8,760 11,680 14,600 17,520 20,440 23.360 26.280 29.200 


9,855 15,140 16.425 19,710 22,995 20,280 29.565 33,050 


—  — 


— 
© © O G Nn 

JO ро ро 

ie — 

© ел © 

e 

Co 

pe 

o 


15 5,475 10,950 16,42* 21,900 27,375 32,850 38.325 43,800 49,275 54,750 
5.840 11,680 17,520 23,360 29,700 35,040 40,880 46,720 52.560 58,400 


6,205 12,410 18,615 24.820 31,025 37,230 43.435 49,640 55.845 62,050 
52.560 59,130'65,700 


18 6.570 13,140 19,710 26.280 32.865 39,420 45,990 

19 6,935 13,870 20,805 27,740 34.690 41,610 48.545 55.480 62,415 69.350 

20 . 7.300 14,600 21.900 29.200 36,515 45.800 51.100 58,400 65,700 75,000 
7,665 15.530 22.995 30.650 38,340 45,990 53,655 61,320 68,985 76.650 

22 8,030 16,060 24,696 32.120 40,165 48,180 56.210 64.240 72,270 80,500 
8.595 16.790 25,185 33.580 41,990 50.370 58,765 67,160 75.555 83.950 


rwn 
A 


We have now ascertained that the usual method of charg- 
ing is based upon the assumption that all the items forming 
the cost of production should be entirely paid out of the 
first hour's daily average demand. If this is the case, it 
follows that if the number of units sold in the twelve months 
exceed the number required for one hour's daily average, then 
the excess number of units will of course have cost only the 
generating costs to produce. This aspect of the case will, 
however, be dealt with in the next section, where we shall 
consider the various methods of charging for varying demands. 

(То be continued.) 


— 
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A CRITIQUE OF ACCUMULATOR TRACTION.* 


As the result of their enquiry the Deputation found, as has been 
set forth at length, that Continental tramway practice, like 
English and American, tended mainly towards the adoption of the 
overhead system of electric traction. In those cases where conduit 
and accumulator systems were at work, the fact was distinctly 
stated that those systems were costly, and were only maintained to 
meet the :esthetic wishes of the various municipalities. Where the 
overhead system was installed the records show that the system 
was efficient and reliable, that it gave popular satisfaction, and 
that it was decidedly remunerative. But the main object of the 
Deputation's visit was to enquire into the advantages, disadvantages, 
and cost of the accumulator system so as to be able to form a 
definite opinion upon the Board of Trade's recommendation to adopt 
this system. They have found, as a consequence, that the accu- 
mulator system has undoubted advantages peculiar to itself. Each 
car is to all intents and purposes an independent installation. If 
one car fails the trattic arrangements are not deranged to the same 
extent as with the failure of an overhead or conduit system ; inas- 
much as the whole of the cars on service on the latter systems 
depend upon the maintenance of the supply of electricity from 
generators to motor; while in the case of accumulators, one car 
failing simpiy puts that car out of service without interfering with 
the others. Tne disadvantages, too, which have been urged against 
accumulators carried on cars on account of thesmell of the acid, the 


injury to the car body and the clothing of passengers arising from 


spilt acid, were found by the Deputation to be almost negligible. 
With modern equipped cars, such as are to be seen on the Con- 
tinent, these disadvantages with old type car-carried accumulators 
have been overcome ; the Deputation having discovered only the 
faintest odour of acid and по trace whatever of the effect of acid 
upon the car body. The opinion was formed that the accumulator 
8ystem was an ideal one, if the question of cost were left entirely 
out of consideration, Accumulator traction is free from all possibie 
objections on the score of unsightliness of overhead wire, or of the 
existence of a slot in the roadway, and is certainly satisfactory 
from a public point of view, И 

* Abstract of a Report, giving the “Conclusions” of the Deputation of 
the Blackpool Corporation on Continental Systems of Electric Traction. 


en —ę— 


But the Blackpool tramways, unlike the tramways the Deputa- 
tion inspected, are owned and operated by the Municipality, and 
the public rightly demand that they shall not only be satisfactory 
as regards punctuality and reliability of service but successful 
financially. Unfortunately for the adoption of this system, the cost 
of installing accumulators is, at the present time at all events, 
excessive ; the life of the cells is short, and their upkeep heavy ; 
and the fact that no type of cell has been sufficiently long in use to 
demonstrate its efficiency and economy, and that one type of cell is 
being constantly displaced by a newer type which in turn is again 
displaced, taken in conjunction with the fact that with short-lived 
cells— extra cars are required to run a given service on account of 
the time occupied in charging the cells, effectually places the system 
out of consideration if а remunerative return is to be expected from 
the Corporation's tramway undertaking. Ав bearing upon the 
capita] and maintenance cost of accumulators, the correspondence 
with the Tudor Accumulator Company, Limited (the English 
manufacturera of the Tudor Cell, known on the continent as the 
Hagen cell, and used at Berlin, Paris, Dresden, Hanover, and else- 
where) already referred to, is given below. The questions and the 
answers were as follows :— 

(1) What weight of accumula*ois would be required to drive а 
double- bogie tramcar weighing 11 tons, together with its load of 86 
passengers, a distance of five miles with one charge ?-—5 tons 4owt. 
complete with acid. (2) The same running 75 miles with one 
charge /—A discharge of this duration is not practicable with our 
rapid charging The battery would be of such weight that it would 
scarcely be able to propel itself. (3) What space would be 
occupied, see No. 1?—68 cubic ft. (4) What space would be 
occupied, see No. 2?—Sze answer No. 2. (5) At what maximum 
speed /—About 12 miles. (6) What is the ampere-hour efficiency 
you would guarantee/—-75 per cent. (7) At what price per car- 
mile would you be prepared to maintain the cells for a period of 10 
years ?—1:6d. per car-mile. (8) At what price would you be pre- 
pared to fit up each car with accumulators ?— £370, including 
erection and delivery ; but not the case in which the cells are 
contained ; the case would form part of the car body. (9) How 
long will the batteries require charging at the maximum rate at 
the end of the five miles’ journey ?—10min. to 15min. (10) Are 
you prepared to enter into a contract оп the above terms ?— Yes. 
To a subsequent question as to the weights upon which these 
figures were based, the following answer was received :— We have 
based our reply upon the following weights : 


Weight of car and equipment. . 1l tons 
T passengerB ............... КОКО D. ,, 

2 battery....... FFC 54 „ 
224 „ 


Ill... 8 

From these particulars it will be seen that the weight of cells is 
given for one of our largest cars, carrying 86 passengers. But we 
have ten small cars carrying an average of 50 passengers each, 80 
that the weights given will have to be reduced pro ráta. These 
small cars weigh with equipment 74 tons, the passengers approxi- 
mately 3] tons, and the batteries, taken as above, 34 tons, making 
a total car weight of 14} tons. Still proceeding on the same scale 
as for the larger cars, the cost of batteries for each of these smaller 
cars would be £247. Summarised, the estimated capital cost works 


out as follows :— 
Batteries for six large cars at Ё370.................. £2,220 
- ten small cars at £297 ............... 2,470 
4,699 
Plus, containing cases for 16 cara at, say, £15 ... 240 
£4,930 


Considering, for the sake of comparison, the cost of installing the 
overhead system it would be well to turn to the tenders received. 


These were for 
Overhead line and insulators 
Posts and brackets. . Pr a ee ee | 
Trolleys CEN INS Cle 
And that portion of feeding mains which would not E 
required with an accumulator system..... ... 

It will be remembered, in this connection, that the posts were 
intended to be used both for electrically lighting the promenade 
aud streets and suspending the tramway trolley wire, and that а 
portion of their cost should therefore be chargeable to the Public 
Lighting Fund, which would reduce the gross cost accordingly. 
Taken as a capital item, consequently, the accumulator system 
compares unfavourably with the overhead. Another point requiring 
emphasis is the fact that a loan on capital account would probably 
not be sanctioned for a longer period than 10 years, nor would 1t 
be advisable to ask for an extension of this period, in view of the 
short life of the cells ; whereas for an overliead system the general 
practice is to sanction a loan for repayment in 25 years, thus 
relieving the annual charges on the capital account. | 

Passing on now to the consideration as to the effect the adoption 
of accumulators would have upon the annual balance-sheet of the 
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lators, the extent and cost of which increased wear and tear would 
be ditlicult to estimate. 

From the evidence brought before them, and from the result of 
their investigations, the Deputation have unanimously come to the 
conclusion that the overhead trolley wire system ія the only system 
of traction which can be made both successful and remunerative in 
Blackpool. They are also of the opinion that the alleged danger 
of the overhead system, when properly installed and in conformity 
with latest electrical practice, is not justifiable ; and that the over- 
head wires, if properly suspended, would not appreciably detract 
from the appearance of the promenade and streets of Blackpool. 


tramway undertaking, it is necessary to find the annual cost of 
maintaining the accumulators, carrying them, and supplying elec- 
trical energy to them. The Tudor Accumulator Company (Limited) 
gave the cost of maintaining the cells at 1'6d. per car-mile for the 
large cars, and the cost for the small cars, taken pro ráta, may be 
estimated at 1:074. рег car-mile. The mileage of the Corporation 
tramcars at the present time is about 200,000, or, with the addition 
of the two large cars now being built, say 298,640 per year, being 
an average.of 14,290 per car. Every саг, for the present purpose, 
may be assumed to run the same number of miles. Thus the cost 
of maintaining the whole of the cells contained in the cars would 


be :— 
Ten small cara, 142,900 miles at UM. say £637 == — —A 
Six large cars, 85,740 „ 16d. ...-- is 572 
£1,209 THE COST OF GENERATION AND DISTRIBUTION 


OF ELECTRICAL ENERGY. 


To this, however, should be added an extra sum for increased 
supply of electricity due, in the first place, to the additional weight 
carried, and, in the second place, to the inefliciency of the cells. 
As regards the increased weight, every ton of dead weight carried 
a mile on a given tramway track requires the same expenditure of 
energy to carry it, whether it be in the shape of car, passengers, OF 
battery ; and it has been seen that the large cars would have to be 
increased in weight from 17 tons loaded to 22} tons, or 31 per cent., 
and with the small cars the increase would be from 11} to 14j tons, 
or 32 per cent. The energy taken per car-mile at present js an 
average of 0 9 of a unit, and the large cars running approximately 
85,740 miles would take 77,166 units. But with Dj tons added by 
way of batteries to each car the total energy required to run the 
cars the same number of miles would be 101,087 unite or an 
increase of 23,921 units. For the small cars, taken on the same 
basis, the energy would be, without cells, 128,610 ; with weight of 
cells, 169,765 units, or an increase of 41,151 unite. 


The following is ап abstract of the discussion which took 
place at the Institution of Electrical Engineers, on March 24th 
and April 21st, in connection with Mr. Hammond's Paper on 
the above subject. Speakers who have returned their proofs 
revised are denoted by an asterisk :— 


Тнскѕрлт, Mancu 247TH. 

* Major-Gen. WEBBER said that he felt. pretty sure from the knowledge 
he had of the way in which these figures must be compiled that they were 
not of a sufficient accuracy to give the engineer very much useful iuforma- 
tion from which he could draw deductions as an engineer. He was not, of 
course, going into the question of their commercial value or of the value 
which might be attached to them by anyone wishing to invest in а par- 
ticular concern. The Charing Cross Company, in its order of coal con- 
sumption, came fiftieth in the list of 82 or 83 undertakings, but only 
twentieth in the order for total costs. The Crystal Palace Company was 
82 in its coal consumption, but curiously enough this was the only case in 
which there was an agreement in the figures in the two cases, This com- 
pany was also 82 in its total costs. Next they had Hampstead, which was 
67 in coal consumption, and 45 in total costa. Kensington was 39 and д1, 
Notting Hill 41 and 56, St. Jamea’ 24 and 19, Westminster 25 and 13, and 
Woolwich 77 and 72. The very fact of this extreme divergence of order 
of merit showed how completely unreliable euch statistics must be in 
forming any opinion as to the efficiency of the use of the coal, It was 
curious to find that the coal used at Hampstead was only 148. 5d. per ton, 
and the St. James! Company lås., whilst some of the others within the 
metropolitan area was 20« per ton, but putting aside this it secined to 
him that these tables, however numerous and however much labour might 
have been expended upon them, were nothing more than suggestive, and 
only so to the engineera in charge of the particular works mentioned. 
There were во many points in the Paper, which he hoped would be dis- 


As regards the inefficiency of the cells, it will be seen from the 
reply No. 6 that the guaranteed ampere-hour efficiency is 75 per 
cent., but it should not be forgotten that the cells have to be 
charged at а higher pressure than they discharge at, and that this 
difference of pressure amounts to some 20 per cent., making the 
real efficiency of the cella about 55 per cent. In the present calcu- 
lations, however, it has been assumed that 60 per cent. 1s returned. 
Now the units given above as requisite to drive the cars refer 
entirely to the energy given to the motors. Seeing, therefore, that 
only 60 per cent. of the energy put into the cells is given to the 
motors, there is a further increase of energy on this account, and 
the gross increase would be equal to some 245,600 units per annum. 
Bringing the units together, the following result is arrived at : — 


Current used per annum for six large cars, with- 


ut Cel IS: аенда Ese оао Ratis testes 11,166 unita. - : E 
Ten small ditto ditto — eee 128,610 „ cussed, that it waa hard for him to suggest them to the speakers to follow 
| him, but he would. like very much if this question of unaccounted losses 
205,776 „ could be tak- u up in а much more detailed way than had been suggested 
Plus extra energy required through loss in cells A е s The Mer чө 15 had not been classified by 
опа] weight e mmm , M ien. they considered that the causes for them might be 

and additional weight . .. 600 „ numerous, classification would be a great help. Н 2 

Sti L 451,376 „ Mr. R. E. CROMPTON would not criticise the Paper severely, but 
would only point out directions in which he thought that, as a publication 


of the greatest interest to the members, it could be improved and added to 
by discussion. 'The first returns he had seen came from Vienna, and these 
had caused bim to write his Paper on the alternate transformer business. 
He agreed with everything that Mr. Hammond had said as to the very 
great advantage English engineers had gathered unexpectedly from the 
publication of the Board of Trade returns. These had had the effect of 
arousing in them the Englishmen's sporting instinct, of one engincer 
wanting to beat another. In that room they could never have control over 


If we assume the cost of current to the Corporation themselves 
to be at the low figure of 1d. per unit, the cost of the additional 
current per annum would be about £1,023, if cells were used. 
Put in another way, the estimated annual maintenance account 
would be :— 
With Accumulators, 

Interest and sinking fund on a capital of £4,930 at 11; 


nt (repayable in 10 years) .. .. . . . . . 567 ? 35 Е 
ers 1 ш 2 m s Т 209 1 5 and it was quite certain they could not have control 
Additional cost of curr ent to supply cells, due to іпећ. 1 i AX d who were in some cases charging віх or eight 
ciency and extra weight carried |... ß 0²³ IO SS UCN OE аы they were in others. Were the gentle- 
3 men in that room aware that in some of the London companies local taxa- 
22.799 tion was at the present time far heavier than the coal bill would be in two 
à years’ time! The subjects they could discuss were those in which the coal 


bill gave some faint guide, in which the etticiency of distribution also gave 
some guide, and the cost of maintenance also. ‘Taking the coal bill first, he 
had stated some little time ago that it was possible to get to 2°51). of Welsh 
coal. Не took this coal because it was of a well-known calorific value, and was 
always a test coal, He also based his estimate on a price of £1 per ton, 
which was an outeide price. He atill did notdespair that with the best quality 
Welsh coal they would get down to Z'5lb. per ton. But Mr. Hammond had 
not given due credit to what had been done. Mr. Hammond had mentioned 
that in the St. James’, Westminster, and Kensington stations the coa 
consumed had been very similar, viz., about 6lb., but he would inform Mr. 
Hammond that in some months of the year it had been got down tu Alb., 
and there was every reason to suppose that when the abnormal stresses in 
these three companies, which had taken place during the last three years, 
auch as extensions, alterations, &c., were fairly settled down each of these 
three companies would probably go down to 5410. With regard. to the 
reliability of plant, the figure of merit was an important question What 
was the good of having a station which worked with a low coal bill if there 
was an extinction two or three times a year? He should have calculated the 
figure of merit for the station which went the greatest uumber of years with- 
outan extinction, of which there were plenty. ‘The reliability of ant wasnot 
obtained without special engineering precautions such as proper duplication 


Compared with this the cost of the upkeep of the present conduit 
amounted last year to £2,238, though probably it will be rather less 
this year, and the estimated annual cost of the upkeep of that 
portion of the overhead system comparable with the accumulator 
system would be a sum not exceeding £600, including intorest and 
sinking fund charges on а 25 years loan. Hence, the relative costs 
of maintaining the similar portions — exclusive of repairs to roadway, 
rails, motors, gearing, cars, &c.—of the three systems are : 

Overhead sytem (line. & o b—— 2 t—ͤU q ꝑ. U UOꝑL—ELᷣ A £600 
Conduit system (conduit, &c.), cost 18 r achete 2.200 
Accumulator system (accumulators, &c., as per statement) 2,799 


But even were there no increase in the cost brought about by the 
installation of accumulators, the Deputation are advised that it is 
the very definite opinion of the borough electrical and tramway 
engineer (Mr. Quin) and the general manager of the tramways (Mr. 
Lancaster) that in the event of the accumulator system being 
adopted it would be necessary to practically relay the present 
permanent way, owing to the additional load carried, and that the 
wear and tear of the road would be excessive, due to the acccumu- 
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remarks also applied to management. Mr. Hammond said in а later 


of machinery. He maintained that under the most perfect conditions they 
were always liable to a complete stoppage of their werks so long as they | portion of the Paper that the whole good working of a concern depended 
relied upon a single station. Iv was better to work their supply off two | more upon the engineer than upon anything else. This was quite right, and 
stations. This was a little more expensive, and considering the figure of | it was unfair and unreasonable to expect that the engineer's remuneration, 
merit this ought to be taken into consideration. The three companies he , either by way of personal salary or by way of extra assistance, would 
had mentioned each had more than one station, therefore they could com- , increase in so small a ratio. He agreed with Mr. Wordingham that a 
pete on fairly level grounds, but it was not fair to compare these with the , consideration of the question of costs which left out the co:ts due to 
Brighton system, where there was only one station. He wished to call | the initial outlay was a most imperfect one. Of course the whole of the 
attention to the risk of direct generating at high voltage. Quite | initial outlay could not be considered from an engineering point of view, 
recently there had been a good шапу smashes due to this cause. If | and it was in all cases very difficult to separate from the whole ex- 
they generated at anything over 1,000 volts, and had a breakage of | penditure that part that could fairly be regarded as bona fide engineering, 
steam pipes, bang went their coils, whether alternating or high pressure | but it was the universal law, not only witb regard to electric lighting 
Coils carrying 1,000 volts and upwards would not stand | but with regard to engineering work in general, that by skilful increase 
of outlay working costas could be reduced, and therefore it was always а 
question cf policy as to how far they should increase the initial outlay in 
order to get more perfect, more economical and more efficient machinery. 


~ me, 


continuous. 
a quantity of escaping steam, and for that reason it seemed neces- 
This 


вагу always to generate at low voltages and transform up. 


matter had come very strongly before hin lately, and he thought it was 
He had heard what Mr. Hammond said alout 
THURSDAY, APRIL 21st. 


well worthy of attention. 

the load factor. As he was the father of the word ‘load factor,” and had 

brought it forward, he would only say that he did not quite understand *Prof. A. B. W. KENNEDY endorsed Mr. Crompton's remarks as to the 
value of the Paper. Although figures did not show everything, as some of 

the speakera had observed, yet they told a great deal, and were easily 


Mr. Hammond's new proposal. 
* Mr. C. Н. WORDINGHAM concurred in what had already been said 
capable of being interpreted with considerable accuracy, and certainly with 
He was g'ad to see that Mr. Hammond did not encourage the 


about the value of the Paper, as the labour on it must have bcen 
enormors,. As an instance of the cwe bestowed, on page 77 Mr. | benefit. 

idea of taking the mo-t favourable points out of half-a-dozen different 
stations and Jumping them together. With regard to the question of load 


Hammond had not forgotten that last year was lap vear. He thought 

it was rather a mistake in discussing the cost cf supply to entirely t 

leave out of sight capital cost. This Paper only took into account | factor, if there was one thing Mr. Hammond had told them more distinctly 
than another, it was that the efficient working of an electric light station 


the running charges, and did not refer to the charges incurred by the 
large capital outlay. These charges were very heavy, often amount- | was а problem of enormous couiplexity, and a problem which could not 
ing to half the total cost of production, and he was of opinion that the | possibly be dealt with by considering only one special point. He had 
term “total cost was by no means a happy one. The load factor, in the { shown them that different systems astoundingly wide apart would all, 
case of that portion of the costs, was practically everything, because | under certain circumstances, give more or less the same result; and he 
the higher the load factor the greater the number of units over which the | had, he hoped, dealt the death blow to that most uncomfortable type 
capital outlay was distributed. It was not necessary for him to enlarge | of person who thinks he has discovered the one and only way in which an 
upon that point, but it ought to be drawn attention to. The example | electric lighting station should be carried ou. and that every other way was 
given in the Paper of the cost of supply in a station working at the | absolutely wrong. This person was very frequent a few years ayo, but he 
lowest costs of a number of stations all over the kingdom he thought | now hoped he was dead-- and buried. The question of load factor was un- 
was rather misleading. If the management expenses at Whitehaven were | doubtedly a very important one, but he did not think he would put it so 
во extraordinarily low, this was because they combined a sewage pumping | high as Mr. Hammond had. In their load curves they would always have 
station with their electric lighting, and it was difficult to know how much | a very pronounced peak, and all they could do was to reduce it as much 
had been put down to electric lighting and how much to the sewage pump- | as possible. The two Newcastle companies were mentioned, one as 
ing. Perhaps the electric light had been rather mercifully treated. | having а load factor of 27 per cent. and the other uf 17 per cent. and yet 
Reference had been made to the keen competition in worka costs. "There | the costs of the two companies were almost identical, and as a matter of 
was no doubt that it had been invaluable, but he thought it had been | fact in the coal bill there was & very much higher expenditure for the 
carried too far, as there seemed a temptation to sacrifice everything to low | company with the larger load factor. There were а good many other matters 
costs. In certain cases it might be sounder policy to allow the works costs | almo-t as striking. For instance, the Charing Cross Company had 264 per 
for a given year to be higher, in order to have the undertaking on a | cent. load factor, and the Westminster Company 154 per cent., which was 
perfectly sound basis. Supposing heavy repairs necessitated a heavy run | not much more than one-half, and yet the costs did not differ very much. 
upon the reserve fund, it would be better to charge the whole thiug to | There was nothing whatever to indicate that the enormous difference 
revenue, Опе advantage of this was that they did not make so much | in load factor had any very great effect upon the result. The figures on 
profit and consequently had not such a heavy income tax to pay! As | the diagrams were all dotted about in such a manner that they would te 
regards the question of units generated and used, his own prac ice was to | equally represented by a straight line one way or another, and simply 
give the units sold and the units used on works, aud the difference | showed that the whole problem of the supply of electrical energy was во 
between that and the units generated as the units unaccounted for. As | complicated that such important things as load factor and the units per 
regards the question of depreciation he certainly thought that all under- | lamp per annum did not affect the matter sufficiently as to leave their 
takings, whether companies or local authorities, ought бо put by an amount | mark on a diagram. Mr. Hammond had dealt with the question of a form 
for depreciation. They had done it all through in Manchester, and were | as to the quantity of electricity generated, sold, &c., sub-divided in a certain 
building up а very reapectable reserve fund. It was uot quite clear from | fashion. Не did not for а moment suggest that the Westminster form 
the Act, however, whether when this reserve fund reached 10 per cent. of | was better than any other, but he «hd think that if engineers in 
the total capital the Corporation could take it or whether it went for | general would use this form, it would tell them a great deal. A certain 
public purposes. If the latter was the case, he did not feel so strongly in | amount of their energy was sold to their customers, say 50 per cent. or 80 
favour of depreciation funds. per cent. The remaining 50 per cent. or 20 per cent. ought to be known 
Mr. C. О. GRIMSHAW said that, with reference to the coal per unit | to the engineer whether it weut on the works, batteries, or in the mains ; 
question, he did not think that there was any chance of reaching Mr. | and when he had added up these quantitie-, the total ought to balance with 
Crompton's figure of 2:5]b. He explained a diagram which he put upon | the quantity he said he bad generated. Hewa- quite sure that Mr. Hammond ` 
the wall, and which showed that at his station (Davies-street, Westminster] | would agree with him that it was worth while that the engineer should 
the average was 6:510. In some weeks, with exceptionally good loads, a | know these things. He might say that in the stations he was connected 
with they did know the quautities to within about 14 per cent. or 2 


result of 4"/5lb. had been obtained; and, taking a test of the 3 o'clock to 
11 o'clock watch of the day (the heaviest, by-the-way), they had obtained 
a result of 4'5lb. per unit. Therefore he did think they would get as low 
a8 Mr. Crompton's figure, unless they could get а 100 per cent. load factor. 

* Prof. R. H. SMITH said that in one of the tables three columns were 
given—viz., cost of coal in pence per unit, price of the coal per ton and 
the number of pounds used per unit. It was evident that they were inter- 
dependent, so that апу one of them could be got from the other two; the 
third was the product of the other two. But it unfortunately happened that 
in this table the figure in the “cost of coal column did not coincide with the 
product of the two previous columns in a very large number of cases. He 
did not know whieh was the correct figure, he hoped it was the last one, 
but from the 48 cases given in the table 30 of them did not agree with the 
factors by errors up to one-twentieth of a penny. This, of course, was not 
important, but in seven others the difference amounted to from fd. to 1d., 
and in four others the difference was serious, viz., Fo d., 0°56d., 0:684 , and 
134. These results were very large taken as percentazes when dealing with 
small quantities. For instance, at Portsmouth the difference amounted to 
17 per cent., Sheffield 6 per cent., Waleall 10 per cent., and in other cases 
50, 50 or 60 per cent. With regard to Mr. Hammond's remarks on the 
reduction of cost with an improved load factor, this seemed to him an 
exaggerated esiimate. Of course, with increasing output his curves 
showed an immense reduction of the coal bill, but this reduction was partly 
effected by improvements in general organisation, extension of plant, 
and the adoption of improved plant, which would not occur with 
improvement of load factor alone. Then again, Mr. Hammond's estimate 
was based upon tle wages bill being reduced to one-third, but he did 
not think they would get workmen to produce four times as much value to 
the company and receive only 25 per cent. more payment. The same 


er cent, 
Р Mr. J. S. RAWORTH thanked Mr. Hammond for taking up the cudgels 
on his behalf in connection with the onslaught which Zhe Engineer had 
made upon his proposition for supplying current to cities which were very 
much burdened with the smoke nuisance. With regard to the Paper, he 
had waded through a lot of the figures, and tried to vet a little bit of comfort 
out of them on eome points that had not always been clear to him. There 
was no doubt that they did bring out the fact very strongly that the per- 
sonal element tells almost more than anything else. Take that peculiarly 
elastic item called “oil, waste and stores.“ They began at the top of the 
list with Mr. Mountain at Hudderfield, who had broken all recorda. Не 
had come down to ths of a penny for all these items, and the most 
curious thing about it was that Mr. Mountain had under his care a Jot 
of engines which he was not prepared fur a moment to say were not gene- 
rally credited with being wasteful in oil; they were open-fronted engines, and 
in spite of this fact he had manage to get down to this low figure. Against 
this there was a station whose cost for his item came out at about twenty 
times as much. Turning again to the coal bills, there were vine 
stations running which spent less on coal than did six other stations 
spend on oil and waste. Probably these latter burnt the oil and waste 
to keep the coal bill down! Looking at tbe question of the staff— 
that was the amount spent іп management expenses—they found that 
London companies were much more liberal towards their employés than 
were municipalities. This showed the great advantage of working for а 
company. Their salaries would probably rise much faster than they would 
under other circumstances, The City of London Company, however, 
would never be able to show any record figures for the кипре reason that 
their load was practieally a daylight load. With every cloud that weut 
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across the sky their load rose and fell so rapidly that they were utterly 
incapable of dealing with it unless they kept a large stat at. hand and а 
large number of boilers ready. With reference to the question of load 
factor, he said the moment that a man became financially interested in an 
electric lighting company he was never happy when the sun shines. The 
directors of the City of London Company simply gloated over а fog, and 
he could assure them that if these directors had. their way the sun would 
never rise at all. Although Prof. Kennedy might be right in saying that 
the works costs were not improved very much by a certain increase in load 
factor, yet it must be obvious to everybody that the other item of expense, 
the interest and depreciation of plant, must come down alinost as the load 
factor rises, This was why, in dealing with large schemes such as that which 
“The Engineer” had criticised, they were able to get their total costs per 
unit down to such alow figure. A friend of his bad told him that ina large 
plant which he was interested in tht total cost of production came out at 
about 0:281. per unit. He thought this a striking enough instance to show 
that if the increase of load factor be only large enough, it would have a 
very marked effect upon the commercial results. 

Mr. J. N. SHOOLBRED drew attention to the effect of the use of 
batteries upon the cost of the generation and distribution of electricity. 
He thought they had a very strong aud important bearing upon the 
financial results quite apart from the question of the regularity in 
distribution, and also upon the question of the reserve of power to be 
drawn upon either by accident or intentionally. At Bradford the use of 
batteries had reduced the cost of production, and at Birkenhead, where the 
use of batteries had been still further pushed, the station had. been 
practically worked for the tirst twelve months without accident by batteries, 
the engines alone being used when required to charge the batteries. 

Mr. W. H. PATCHELL (Charing Cross and Strand Company) agreed 
with the author that salaries ought to be debited to generation expenses; He 
stated that Mr. Wright had made the unhappy statement that the Brighton 
charge was 134. per unit for all consump tion bevend an average, с. Не 
quite agreed with Mr. Wright in principle. but it was upside down. People 
simply read “ the charge for electricity is 14d. per unit for all consumption," 
and then stopped and began to write hysterical letters to the 1 apers that 
everybody ought to have electricity for 1141. With reference to the aggrega- 
tion of lowest costs in the United Kingdom, he did not think they could put 
in а thumb and pull out a plum in this fashion. For instance, Newport 
had exceedingly low repaire, but it was only their second year of working. 
They had Lancashire boilers and slow-speed engines; their total capacity 
was 380 kilowatts aud their maximum load 190 kilowatte. They had not 
vet reached more than half their full load, and therefore they really ought 
not to have had any repairs at all. With regard to Leeds he hoped Mr. 
Haminond would be able to give them the cost per ton of fuel, because when 
a man makes a record he ought to show all his hand. In Table XIV. the 
load-factor for Bristol was given ах 12°90 per cent. This should be 12:94, 
and the figure for Westminster should be 15°44, instead of 13°63 to agree 
with the large table from which the figures were extracted. As to load factor, 
thev had heard a good deal about this, but they would have to hear a good 
deal more. He did not think the Hammond load-factor affected the costs 
altovether во much aa the running load factor. His company stood at the 
head of Mr. Hammond's load-factor table, but he thought himself fortu- 
nate if he could get 60 per cent. out of his plant. They had a very large 
number of theatres always to stand by and be ready for. which affected 
the steam uxed and the boiler losses very materially. He could quite 
appreciate Mr. Shoolbred's opinion as to the use of batteries, and he wished 
they could get a good battery and rely upon it. As to the battery loss 
being a distribution loss or a generation loss, generally speaking it was a 
generation losa. Sometimes it was better to put a battery in a substation 
and во save putting in another feeder. but generally the great use for a 
battery was tu get a better running load, and the loss should be charged to 
generation rather than to distribution. He thought a good many of them 
would have their eyes opened as to the units missing if they really knew 
what they generated. ‘There were several ways of finding this out. 
They should put wattmeters on the dynamos, and there were a few 
who had put ampere-hour meters on the dynamos, They could take 
readings of the ampere-meters and multiply them у their average 
station voltage, which they could take so many times а year, 
He himself had tried putting a watt-meter on the dynamo and the result 
had certainly astonished hin. The readings covered а considerable 
period, and were compared with the units generated as taken from the 
ammeters read by the ordinary switehboard attendant, multiplied by the 
actual voltage measured on the recording instruments. The switchboard 
units were 30,178, while the units shown on the “Aron” watt-meter 
were 28.500. On this basis, some of them think they generate more than 
they really do. The figure te put the most stress on was the units sold. 
Whether а man generated a great deal more than he sold was influenced 
bv the way he worked his plant. In conclusion he did not know whether 
Prof, Kennedy had noticed that the sudden rise in the“ rents, rates and 
taxes " aynchronises with the new assessment in. London which had hit 
some of them very hard indeed. 

Mr. G. L. ADDENBROOKE thought it worth while to point out that 
the load factor could be obtained in two ways: either hy a very sharp 
peak or by а longer peak. The quantity generated might be the same and 
they might have the same maxiinum load, but they might get the rise of 
the load much higher in one case than in another, depending upon the 
breadth of the maximum load, and secondly this might account for some of 
the discrepancies, because it happened in some cases that mure boilers 
would be regularly fired than in others. He thought this Paper offered а 
very good illustration of one way of looking at the subject in contradiction 
to the way in which it had been looked at by Mr.Crompton, Mr. Crompton 
had taken a few fundamental facts and correllated them with our expe- 
rience and built his conclusions on that, At the same time he thought the 
publication of figures in Mr. Hammond's form created а tendency amongst 
engineers to spend a lot of time trying to appear in high places in such 


ee 


lists, when the time would be better devoted to something that did not 
show at all in these matters, such as the life of cables aml other things, 
With regard to batteries he stated that some central stations had been 
equipped with these hy manufacturers who had agreed to maintain them 
кау for five years, at а certain proportion of their maximum output. 
This was all very well, hut it did not seem tohim tobe business, An accumula- 
tor should go on without any very drastic repairs for something like tive 
years ; whereas according to these contracts Just the tine when they would 
want the help of the manufacturer they would net get it. It seemed to 
him that if they could get manufacturers to guarantee the sub-stations, 
the life of the accumulatora and all these things, there was a very large 
opening for accumulators, and in that case the character of these curves in 
the Paper would be greatly altered. Although figures given in sneh a form 
as the Paper were very valuable, he did not think they ought to be taken 
as absolute or as an indication of what was going to be the case, 

* Mr. A. J. LAWSON thought they had fallen iuto a wrong way of putting 
the cost, when they spoke only of the eost of fuel, oil waste, salaries and 
xo forth. If they were te go a little further and say for instance that if 
they had a station with 40,000 lamps and au output of about 12 units per 
lamp connected, they would get an output of 480.C00 units a year, Taking 
the eost. per lamp connected at about. £2. 10s. they would want £100,000 
capital. Looking at interest and depreciation and sinking fund, and putting 
it at 6 per cent., this would represent 3d per unit for an output of 
480,000 units. Therefore even if they were producing their current at 
fd. per unit, which would be impossible for such an output, they could 
not sel] it хау at less than de. And yet the public had seemed to have 
an idea that it ought to be supplied. with current at 1d. per unit or a 
very little over, The staff and management expenses in Londen stations 
were very heavy, probably owing to the fact of the rent number of 
stations put down. Roughly speaking, taking the stations now established 
and those projected, and putting the last half-dozen projected on pretty 
much the same footing as the others, the staff expenses would amount to 
£65,700 а year. aud the management expenses to £49,600, making a grand 
total of £115,000 per annum in London for statfand manazemeut expenses 
alone; which he thought would, in course of time, tend to prevent very 
low prices being the fashion in London, The mistake had been (and one 
which Mr. Hammond would acknowledge) to have every stall vestry 
and local authority putting in stations for its own supply instead of having 
larger stations dealing with larger areas, in which case very much smaller 
staff and management expenses would have been suthcient to cope with 
their output. With regard to day load, he vould speak with confidence of 
the great advantage this was to a station, Dover station, with which he 
was connected, had had a traction load. He thought it was one of the 
first stations in the country which furnished current to а corporation to 
work its tramways, and the result had been very gratifying indeed. 
It had reduced the cost of production by at least ld. per unit, 
whilst another thing which had reduced the cost of production was the 
use of motors. The waste in long lengths of steam pipe which were kept 
alive practically from one end of the building to the other to work 
the pumpa had been done away with, and the coal bill had fallen consider. 
ably in consequence, Withregard to the regularity of distribution referred 
to by Mr. Shoollred this was not peculiar to either continuous or alternate 
current systems, He could point out two stations, one alternate and the 
other continuous, where the line of the recording voltmeter was practically 
straight. One was Richmond and the other Wandsworth, and in regard 
to the losses by distribution it was true that in the smaller station the 
advantage was entirely ou the aide of direct current, the distribution 
loss amounting to something like 10 per cent. only. He had, however, 
approached that very closely with alternate currents. In the St. Lukes 
distriet for one quarter their losses did not exceed 15 per cent. With 
regard to batteries, in small stations their economy was very great. At 
Richmond, а 150,060 unit station, they ran it practically throughout the 
vear with only one shift of eight hours per day, and none at all on Sunday, 
as the batteries took care of the other 16 hours in the week and the whole 
of the Sunday load. . 

Mr. Н. M. SAYERS said that with regard to the question of losses in dis- 
tribution, there were a great many stations where they did not know what 
they venerated or what they lost in distribution, and simply guessed at it ur 
got it from the voltmeters. He had always put watt-meters to the station 
awitchhoard, preferably on the mains side, because then the meters coul 
be run pretty constantly at about their best. Sometimes he had put them 
on the feeders, but this arrangement was not во convenient. These meters 
gave the units generated, and the difference between that total and the 
total of the consumers’ meters would show the distribution loss, which 
would include the meter discrepancies ; while if the consumers’ meters were 
ampere meters, the loss would include any super-voltage, and this would 
be counter-balanced by any low voltage. The question of what was really 
meant by “load factor“ was an important one, Load factor was one 
thing, and the maximum load in kilowatts divided by the units generated 
was another. This was very important to the engineer, because the actual 
cost of the unit at the station was what he wanted to know in order to be 
able to reduce it, and the cost of the unit sold, although a thing of 
commercial interest, depended not only upon the station etliciency, but 
upon the distribution efficiency. Не called attention to the fact that the 
load factor was very largely controlled by the tariff, and the engineer did 
not always control the tariff. He had had а practical illustration of the 
effect of the tariff upon the load factor at Bournemouth, In 1895 the 
Griff was 8d. with a sliding scale of discount and the load was 71 per cent. 
In 1896 the maximum charge was reduced to 7d. with a rebate system on 
Mr. Wright/s plan by which a large proportion of tlie consumers benefited, 
and the load factor rose from 71 to 11:2 per cent., and to 12:65 per cent. 
in 1897. 

*Mr. C. Н GADSDY also spoke on the question of lead factor. Mr. 
Hammond had detined his load factor as the ratio of the mean output of 
the station to the maximum lead durin the year. That was all very well 
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for the purpose of this paper where capital charges did not come in, but 
when they had to take these costs in conjunction with capital charges they 
would be rather at a loss on that load factor, and he thought they ought 
to take the load factor as theratio between the total unita sold or generated 
during the year to the number of units which would be generated if the 
whole of the plant installed were run for the whole year continuously. Mr. 
Hammond had referred in the paper to the supply of energy for tramways, 

If 


and it was more particularly on this subject that he was interested. 


they took the mean load for а moderate sized tramway system at about 
70 per cent. of the full load, and if it ran for 16 houra а day, on Mr. 
Hammond's definition of load factor, they would get а load factor of about 
50 per cent., upon which it had been shown in the Paper that Bristol 

Corporations ought to be able to 
supply, ғау, 500,000 or 600,000 units per annum, at something under 14. 
He had had а good many negotiations recently with corporations for the 
supply of current for tramway syatems, and in going into the figures had 
arrived at a formula which he thought represented very fairly the rates a 


could have generated at ld. per unit. 


corporation should charge, it was a linear equation, thus : 


y =0'002= +100, y=£’s monthly to be paid for current. 
x=units monthly supplied. 


On this formula the prices would work out about as follows: for 
120,000 units per annum the price should be 3d., for 400,000 units 13d., 
for 700,000 units 0°9d., and for 1,200,000 units per annum about 3d., and 
he thought that any municipal lighting undertaking ought to be able to 


supply current to a tramway system at these rates. 


*Mr. W. COWAN endorsed the remarks as to the difficulties of reading 

He had been trying for some years to 
do that with watt-meters, but had been quite unsuccessful with alternate 
currents, He had tried American, German and English meters, but none 
of them would work accurately on hia circuits which took a large capacity 
current. He would like to suggest, although with some diffidence, that 
the credit aide of the revenue account should be credited with something 
more than the price received for the unit sold. He alluded to the distance 
the current was distributed. The essence of electricity supply was dis- 
tribution, they had known how to geuerate electricity long before they 
knew how to distribute it, and he would like to have seen a diagram on the 
wall which showed the relation between the cost of the unit generated and 
the square of the mean radius of supply measured from the mean centre of 
supply. It was rather & complicated way of putting it, but that way would 
In this way they would get à comparison which 


would be useful. It was an undoubted fact that the distance supply was 


the units generated at the station. 


give the best comparison. 


transmitted affected considerably the cost of production. 


Mr. GEIPEL (communicated) said that every engineer interested in the 
supply of electricity should be greatly indebted to Mr. Hammond for the 
vast amount of time and trouble he has taken in collecting the valuable 


There were several points upon which he should 


data given in this Paper. 
In the first place, the author eays *' It may be objected 


have liked to touch. 
to, that in going beyond the analysis of the works costs, I am stepping out 


of the path of the engineer." This is an opinion which was held by Mr. 


Crompton, who, in his paper “ The Cost of Electrical Energy," read before 
the Institution in 1894, in speaking of the costa outside of works costa, said : 
He 


„We engineers have nothing to say in controlling these figures." 

(Mr. Geipel) dissented entirely from these opinions. The amount of 
standing charges is largely controlled hy the policy adopted by the 
engineer in laying out the works, If the works are erected for a small outlay 
the interest and depreciation, rates and taxes will be small in proportion. 
If the site for the station is selected with judgment, the rent and law 
actions for alleged nuisance will be leas. When the capital outlay per 
kilowatt varies from £49 at Glasgow to £242 at Notting Hill, the capi- 
talist or statistician will not accept the whole of the responsibility for such 
discrepancies. On the contrary, the engineer will bear with credit or 
discredit a3 the сазе may be. He enquired what effect such variation as 
this has on the cost of the unit. Mr. Hammond gives a figure for 
depreciation, viz.. 3 per cent. on capital outlay, to this he added 4 per cent. 
for interest, making 7 per cent. This makes the item in question £3 per 
kilowatt per annum at Glasgow, and £17 for Notting Hill. With a 15 per 
cent. load factor each kilowatt of plant delivers 1,500 units per annum, во 
that interest and depreciation cost for the Glasgow outlay, 0:55d., while for 
the Notting Hill it is 5'14d. per unit. This question was altogether too 
important to be placed beyond the pale of the engineer’s jurisdiction. On 
the contrary, it cannot be too fully impressed upon him what a vital effect 
the outlay has upon the cost to the consumer, and how important 
it is that before deciding on every fresh outlay he should weigh care- 
fully in the scales the earning or saving power of such outlay on 
the one side and the increased standing charges on the other, so 
that he may see а clear balance in the favour of the former. | Generally 
speaking he considered that a certain portion of the generating 
plaut, viz., that which is most. constantly їп use, should be made as 
efficient as possible; but the portion which need only be kept for use 
during the short periods of the year of maximum demand, or as stand-by, 
and which may be looked on as the non-dividend-earning portion, should 
be planned more with a view to low first cost than for high efficiency. In 
the discussion of Mr. Crompton's Paper four years ago he put the works 
cost per unit at Cód., and the total cost, including interest and depre- 
ciation, at 2d., basing hia calculation on a price of £60 per kilowatt with a 
15 per cent. load factor. He would now go one better iu his prophesy, 
first because the supply of power for tramway and other day uses will 
improve tlie load factor in favourable cases to something like 25 per cent: 
second, because he believed that the Glasgow record of capital outlay, viz., 
£49 per kilowatt, will be broken. With an outlay of £45 per kilowatt 
aud a luad factor of 25 per cent. the standing charges at 7 per cent. amount 
to 0'554. per unit. Mr. Hamtnond’s estimate of works costs was so near to 
his own of four years аро that he would take his figure for total costs at 
0°75d. and prophesy that under most favourable circumstances the cost per 
unit to the consumer, including all charges and profit, will be reduced to 11d. 


| wanted the Institution to 


*The PRESIDENT (Mr. J. W. Swan) congratulated Mr. Hammond on 
having brought before them a Paper of such exceeding interest and use. 
It was probably the most elaborate Paper brought before them, certainly 
the one containing the largest assembly of figures. Mr. Hammond had 
said that these figures had a fascination for him ; he had also made them 
interesting and fascinating to all of them present. But they showed a great 
many things. He had made them realise, perhaps for the first time, that 
the Electric Lighting Act of 1882 was not entirely destitute of merit. It 
required the publication of the various particulars of cost connected 
with an electric lighting station; and this was a very good thing, but 
they had to thank Mr. Hammond that these details had had wider 
publicity, and that they would be incorporated with the Proceedings in 
the “ Journal.” These figures were, he said, whips to lash them into 
activity, in order to reduce every item of cost that could be reduced. Mr. 
Crompton bad reminded them of the limited scope of the engineer, and 
that when he had done everything that could be done in his department 
no very great impression was made on the total cost in those cases where 
the cost was largely increased by fixed charges. Nevertheless, the Paper 
brought out the gratifying fact that the engineers had done very much, 
and that they were vieing with each other for pre-eminence in the most 
economical production of current. І 

Мг. R. HAMMOND, replying, thanked the President for the manner in 
which he bad echoed the many kind sentiments expressed during the 
debate. Mr. Cowan had put before them a problem of how one could bit 
upon а factor by which one could express the number of miles over which 
electric current, which was produced at so much per unit, was delivered. 
He would not be eatisfied until he had attempted to hit upon some factor. 
Coming from the last speaker to the first, 16 would be in the memory of 
most of the members that Major-Gen. Webber, who had opened the 
debate, seemed to be rather doutful as to whether these figures were going 
to be of any use to them at all; that possibly they were as accurate as 
most figures that were unofficially provided usually were, but that 
on the whole he could hardly see how they could be more than 
"suggestive" to the particular engineers who were responsible for 
the running of such undertakings, and that outside of this he was 
afraid the figures would be no use at all. He (Mr. Hammond) was in- 
clined to think that if these figures were only of use to the particular man 


in charge of any station they were of very great service, The costa were in 
the hands of the man in charge. The 40, 50 or 150 stations were made up 


in single units, and let a man in charge have his attention drawn to one 


particular fact concerning his station and the whole industry was benefited. 
While they as electrical engineers had the task before them of spreading 
the use of electrical energy and carrying it into domains where it had 
never been carried before, the only way in which they would succeed was 
by cheapening it. Unfortunately this was a very practical world, and the 
use of electrical energy for many purposes for which it had not yet been 
used would depend upon the cost at which it could be supplied. Some of 
the speakera had been disappointed that those figures had not proved any- 
thing. All he had attempted to do was to lay the facts before them, and 
not to attempt within the space of two or three hours to gather from them 
all their lessons, but to have them at hand and to constantly refer to them 
for what they taught. What he wanted the Institution to do was to get 
the Board of Trade to so amend its form as to make it possible to get 
at the facts. When they spoke of figures unofficially got together, he 
rather objected ; he could not answer for the way in which Maj.-Gen. Webber 
had ac:ounted for the manner ia which they were got up, but he could say 
that the central station managers of England would ғау most distinctly 
that the figures they filled inin the Board of Trade returns were the actual 
figures which were audited and vouched for by the Board of Trade auditor. 
One point, however, he hoped they would be able to persuade the Board of 
Trade upon, and this was to put the question of the remuneration of the 
engineers of companies on identically the same basis as those of corporations. 
It was absurd to make any difference in the two forms. In the case of 
companies the salaries of engineera had to be placed, as far as a proportion 
was concerned, under the head of “generation,” while in the case of 
corporations the whole of the salary was placed under the head 
of management.“ ‘To secure uniformity also, it might be prescribed 
by the Board of Trade that the salaries of all assistant engineers, other 
than those directly connected with the management, should be delited to 
the eost of production, together with halt the salary of the managing 


If they could get the Board of Trade to amend their form to 


engineer, 
The other point 


that extent he felt they would have done great good. 
where he would like to see an alteration in the Board of Trade form was 
at the end ; there was a place for the signature, and «fter the signatures 
there came a very important document, and many consider that when 
they have signed the Board of Trade accounts that the document 
that follows it need not be very carefully filled in. What he 
do was to feel with him that the form 
relating to the number of units generated, sold, &c., should be put 
before the signature to the accounts. He pleaded for this form of units 
generated being made as directly and absolutely a part of the Board 
of Trade accounts as the form which preceded it. At the same time he 
preferred the form which Prof. Kennedy had proposed in preference to the 
one now used, as it accounted for “units generated,” “quantity utilised,” 
and ‘quantity expended in distribution.” This was a very much clearer 
way, because if Prof, Kennedy did not make the units balance he made 


out an extra item, “quantity unaccounted for." But he felt that this was 
a column too much. If they knew what their units generated were and 
what the amount used on works was, also the amount they were getting 
paid for, he should be inclined to regard the difference as“ units utilised 
in distribution,” but even if the Board of Trade would only permit the 
general use of the form as amended by Prot. Kennedy it would. enable 
these accounts to be put on a much better basis than they were at present. 
One of the features of these returns was the careless way in which the 
bulk of the engineers dealt with the difference between units generated 


E 
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everything, and output nothing at all. 
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and units sold. With regard to the question : of ́ñ 
stated that he ouglit to have put „ бо, ү а 
of things, because although load-factor had an immense 0 5 
cost, its method of determination was very slip-shod. The rec is : 85 
not kept as they ought to be kept. He could not help feeling t а | А r 
were certain works in this country which were greatly оне у | 
improved load-factor due to their extensive arc lighting, and it | AS . 
that if they could get a load of 4,000 or 5,000 arc lamps they id 
accounted for the decreased cost of such a station compared wih 
a station that had not any are lighting, and it was to this 
extent that load-factor had an immense influence upon the cost. 
Mr. Patchell and Mr. Gadsby had urged that the real commercial load. 
factor was & comparison of the capacity of the plant with the e 
number of units produced. He had avoided that, for this reason: -No 
works in this country had as yet reached the point of finality in its capital 
account. At Leeds, for instance, they were only just able to breathe, 
because the demand had gone on so much faster. This reminded him that 
some speaker had asked for particulars ав to the Leeds e al bill. In the 
Paper he noticed it was given as 25d. per unit delivered to consumera, and 
it compared very favourable with other works, The fizures he got were 
carefully analysed before they reached him, A conjecture bad been made 
that they were using 5lb. of coal at Leeds ; the last he heard was that it 
was something like 30! But, as consulting engineer, he never took the 
slightest part in the management of works, but let the engineer-in-charge 
manage them to his heart’s content. 


A hearty vote of thanks was accorded Mr. Hammond at the conclusion 
of the discussion. 


A PUMP-DRIVEN DYNAMO. 


At the city waterworks plant in Springfield, O., а somewhat 
novel application of hydraulic power to the generation of electric 
current for lighting purposes has receutly been made, says The 
Railꝛra and Engineering Review, of Chicago. This pumping station 
ів 80 far isolated from the city lighting plant that it was found 
inexpedient to attempt to light it by current supplied from the city 
circuits, А 40-light machine was purchased, and to it a 12in. 
Leffel Cascade waterwheel was directly attached. "The main service 
pipe of the water station was tapped, anda connection of 
sufficient size to supply a full head of water to the Leffel 
wheel, was made. It was found that under 70lb. pressure per 
square inch with a 21/32in. jet, having a theoretical flow of 90 
gallons per minute, or 54,000 gallons in ten hours' run, thirty lights 
of 16 c.p. each, with a voltage of 110, eould be maintained, 
It is estimated by those in charge of the water station that the cost 
of pumping is 1134. per 1,000 gallons, for coal burned. No addit- 
ional cost for attendance being entailed by the installation of this 

lant, the cost for 30 lights for ten hours, is placed at 12.42 cents. 

he generator, which is driven by this motor, is a multipolar, com- 


pound wound machine, and, when running normally, has a speed 
of 890 revolutions per minute. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 


Bedtord (Municipal) .......... March 4| Leeds (Company i 

Burton-upon-Trent (Municipal) April 15 Nother, tan (Conran NF 45710 18 
Charing Cross (Company) сраз» April 22 | Notting fill (Company) панн March 11 
Clerkenwell Company) March 18 | Oxford (Company) ..........., April 5 
Dover (Company) TUS March 11 | Richmond (Company) larch 4 
Hanley (Municipal) dese saan April 8 | Scarborough (Company) ...... April 1 
Huddersficld (Municipal).. .... March 25 | Wandsworth (Company) ...... 05 'h 18 
Kingston-upon- Thames (M'cip'l) March 25 Westminster (Company) НА e ; April 22 


Two electric supply undertakings worked on the alternating 
current system are placed for comy 


arison in o 

accounts and costs this weok ; viz., that of tho е 
St. Leonards lleetrie Light Company (Limited) the energetic 
engincer of which is Mr. L. Andrews, and the Ий: of 
the Neweastle-upon-Tyne Electric Supply Company (Limited) 
the engineering operations of which are ably manaecd by Mr. 
R. C. Jackson, The latter of these concerns is somewhat over 
twice the capacity of the former, but the Hastines load fuctor 
is а rather more favourable one than that at Néwcasilou 
Tyne, which to some extent compensates the disparity. oe 
Hastings and St. Leonards-on-Sea Electric Li 

" т (Limited), 

‘rom a deficit balance agai y 
in 1596 this ШЫ о 
a happy condition, in w 
£1,191 available for 


ghting Company 


Company of £116. 25. Bd. 
passed during the p 
| hich it poss 
distribution. after р 


ust year to 
essed a balance of 
“ying Interest on loan 
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capital, and was able to declare a dividend of 6 per 9 ре 
annum on the Ordinary shares. This is а highly cre ios 0 
financial achievement, and it reflects great credit on the | 
engineer and manager (Mr. Andrews). lt represents а net 
improvement of £2,107, as a guinst only £551 improvement in 
the state of affairs between 1895 and 1896. 

The authorised eapital of this undertaking stands, as before, 
at £50,000, exclusive of any borrowing powers. А sum of 
£27,920 received ів represented by an issue of £10 fully-paid 
Ordinary shares, the remaining capital received. having been 
obtained by means of loans, viz., £5,050 by Six per Cent. 
Debentures, £9,700 by Five per Cent. Debentures, and a 5 
per cent. banker's loan, on mortgage, of £8,500, making a 
total of £50,170 received. А sum of £3,200 has been paid to 
the Company in purchase of the are lighting equipment of the 
Front, and, after deducting this amount it will be seen that 
the capital expenditure to December 31st last was £51,555, 
being an over-expenditure above the capital received by £1,060. 

With a tariff of 6d. per unit sold p/us а rental of 4s. per 
lamp per annum, the gross revenue has reached £8,881, or 
6:3d. per unit sold, a figure which represents a revenue of 
138. 23d. per lamp connected, as against. 5-92d. per unit and 
12s. 61d. per lamp connected in 1890. The increase in the 
number of units sold per 8 c.p. lamp capacity reveals an 1m- 
proved load-factor. 

Concurrently with this happy improvement in the revenue, 
there is to be observed а not less fortunate decrease in the 
total costs from 4:374. to 3:80d. per unit, a fall of 0-51d. This 
has been brought about by a decrease of 0:36d. in the works 
costs and of 0:15d. in the management and allied expenses. 
We may call special attention to the reduction of the fuel 
item from 1:99d. to 1-57d., a fall of O-42d., largely brought 
about by increased output under improved conditions of load. 
As a net result of the improved revenue and decreased working 
expenses, the working profit for the year has risen to £3,426, 
an improvement of £1,532 on the previous result. Nothing, 
however, has been set aside for depreciation, and the additions 
to the reserve fund have been equally at the vanishing point ; 
so that, although we may congratulate all concerned upon 
having reached the pitch of a 6 per cent. dividend, we do so 
less heartily than we should have been able to do had the 
future needs of the undertaking in regard to replacement of 
plant been more carefully studied. 


Newcastle-upon-Tyne Electric Supply Company (Limited). 


The balance sheet issued to the sharcholders of this under- 
taking is not compiled in strict conformity to the arrange- 
ment prescribed by the Board of Trade for the returns to that 
body ; nevertheless, they enable the progress of the under- 
taking to be learned almost, if not quite, as completely. This 
sheet affords the basis for the analysis on the opposite page. 
It will be seen that, financially speaking, the year’s working 
has resulted in a rise from a 5 per cent. to a 7 per cent. 
dividend; but it must not be overlooked that this higher 
dividend has been paid on a somewhat greater Ordinary share 
capital, and after paying interest on loans amounting to 
£5,000 more than in the previous year, besides that against 
depreciation, £1,200 as against £1,000 has been sat aside. 

_ The authorised share capital of this undertaking has been 
Increased to £100,000, and 9,259 fully paid £5 shares have 
been issued. There has also been received the sum of £25,000, 
raised by the issue of Five per Cent. Mortgage Debentures. 
The total capital expended amounted to £851,073, no less 
than £10,438 in excess of receipts, und à new issue of shares 
has been undoubtedly rendered advisable. 

The gross revenue on the year’s working ha3 inereased from 
£10,330 to £12,680; but, in view of the system of discounts 
adopted by the Company, the increased output has never- 
theless been accompanied by a fall from 4:634. to 4:60d. per 
unit in the revenue. "his slight fall, however, is well “ taken 
care of," as they say in America, by the fall from 269d. to 
211d. in the total costs, a decrease of 0-58 d. per unit, and à 
net improvement of 0:554d. per unit. Attention may be 
directed to the fall of 0-94. in the works costs, of 0-1:4d. in 


the generating costs, and of 0:3544. in tlie management and 
property charges. 
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Undertaking Worked ö. . —— Hastings and St. Leonard’s-on-Sea Electric || Newcastle-upon- Tyne Electric Supply Co. (Ltd.) 
Date of Commencement of Supply............. ИРУЗ . | 1883. [Light Co. (Ltd.) [| 1889. 
System of Supply eere % Alternate-current transformers. Alternate-current tranaformers in housea and 
Chief Engineer UUUUUuſ 4 ã nennt R. C. Jackson. sub- stat iona 
YEAR ENDED DECEMBER 21st. 1896. 1897. 
QUANTITIES— 
Units generated .............. UTE ONERE TE НЫТ EN 400,300 864,013 1,054,660 
„ SOLD (TOTAL) .................... АРИИНЕ е 294,000 535, 953 660, 906 
„ Bold to consumers FF 174,600 506,503 651,798 
„ sold for public lighting, e . TR 119,400 29,450 29,108 
„ used оп workks . т 5,060 | 18,356 
UNITS SOLD PER 8 С.Р. LAMP CAPACITY ....... БК: 28 0 19:8 24:5 
Maximum supply demande . —À 266 kilowatta 609 kilowatta — 
Number of public lamps . 62 14 14 
Number of consumers ................. F : — — 
Connections to mains in 8-c.p. lamps ..................... 35,700 40,000 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. А 27, 
CAPACITY ОР PLANT IN KILOWATTS.............. Pieve 
per kilowatt Per kilowatt 
CAPITAL— capacity, | ^ ^" | capacity. _ 
AUTHORISED (TOTAL) 100,000 | £112 
Share ЕИ ³⁵ðV 88 г 100,000 112 
Loan (including Debenture charges).................. — — 
RECEIVED (TOTAL) ............... 7 4 801 
kl T '9 46,295 520 
Loan (including Debenture charges) | 8 25,000 281 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 4,655 | 5:22 53,705 604 
Share (unissued) ....................................,55‚ЇД 4105 , 4:62 55,705 60:4 
Share (uncalled): аа ro E DRE ro ER ER RS 550 6:18 nil — 
Loan (including Debentures) ) ea | == = — 
* FCC nil — nil — 
RES SINKING FUND ........ eco duces Mx Exe Ee Rus 
DEPRECIATION FUND .. .. .... .. .... . . 1,000 | 112 2,200 247 
EXPENDED (TOTAL) .......................................... | ` 81,733 91:9 
Lands and buildings .................................... 1256 | 1005 
lll! (( ( ынды | i 81,073 911 
Ell 88 
Miseellan eos 2 as 660 0:742 
BALANCE OF CAPITAL ACCOUNT. e - 2.079 : 
REVENUE— Total. Per unit old.] Total. Per unit sold. 
ror LABORUM T £7,247 | 592d. | £8881 | 6304. 
Revenue from supply ................. ..... M ; 3'92d. : 
T meters, cc... E Р 896 0:402d. 0°359d. 
„ СЫЦ ПЕВНО мш 55 7,087 | 57184, 8,735 | 67194. 588 | 02654. 0:2144. 
M sale of lamps, KC. .. . 6 0:003d. 0`0014. 
Ж miscellaneous sources . i : 87^ | 0:039d. 0:001d. 
EXPENDITURE OUT OF REVENUE— | 
TOTAL CORTE ooo rexit pc a secre рані £5,996 | 2694. 211d. 
WORES СОВТЯ................................................... 3,859 173d. 153d 
Generation of electricity . ... t . | 152 | 1414. I'Zsd. 
Fuel (including cartage, &c.) ....................—....... ‚994. 57а. 1,044 0`4684. 
Oil, waste, water, store : р x . 264 | 0:118d. | 
Wages at station ........ ................................ 1,276 0:572d. 1-284. 
Repairs and maintenance at station 568сҹ 0°254d. 
Distribution of clectricit-ᷣPMp/· H 542 |  0244d. 
Марев, m 155 ‚э 0-070d. 
Repairs, renewals of mains, &c. ........................ 387 01734, | 
ФИЙ Шу скин Куки ылыы E. 282 | (2304. 349° | 02354. 165 | 00744, 0254. 
Attendance .............. аена rU о 231 0°229d. 346 0:245d. 165 | 00744 
Renewals –............... cvtevsescoccccscecsecesteevseetas 1 0:001d. $ 0:002а. i 
MANAGEMENT AND PROPERTY CHARGES............... 1,024 0:836d. 969 0:687а. 2,137 09584, 0:574d. 
r nil — ni — nil — — 
Rent, rates, CLLR Seo ces , · EN Ue А, 293 |, 02394. 1295 O. | 460 | 0: 120d. Q'113d. 
J еа 0 Mu dei vetus 731 |” 0598. 0:4 Q4sd. | 18683 |} Ou. gd. 
Js. 8 445 0:3634d. 456 05254. | 7607 03474. 
Stationery, & e 25 0:020d. 39 0:023d. | 138 | 0:062d. 4 
Establishment charges. ͥ ͥ 39 | 00324. 47 | 00554, 37 | 00174. лө 
Law charges, c. . . . . .... . .. оне 222^ | 01814, 1514 | 0°0934, 9264, 04454. 
% to me | X to mean | 
FINANCIAL RESULTS— Total рери] Total. сареро] ТОМ. gap expinded 
WORKING PROFIT 5755 YEAR FWF £3,426 6:627, £4.334 6527 £6,400" 810° 
Sum carried to Depreciation Fund | .................. nil 2 qe bo EA. ton 
Sum carried to Reserve or Sinking Fund  ......... nil n nil | — | } 0 pers 1209 152/5 
Net interest on loans (incl. Debenture chargea) ... | 1,343 2:667 1,518 | 2597 . 1,435 | 2:167; 1,450 1:847; 
BALANCE FROM LAST ACCOUNT .......................... | -667 | - 1327 - 116 09224". 184 02777 110 | 0139" 
nod AVAILABLE POR DISTRIBUTION, & C“ | 2 == 1,931 384% | 2,083 | 3177 3,797^ | 481% 
/ ĩ ͤ TZ ⁵⁵ 8 116 0.2.39 ва = — — | 
ORDINARY DIVIDEND РАІр................................. | pil | — - 3 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE , 73:87 58 
Expenditure per kilowatt capaciß// . . £15. 68. 01. £6. 14s, 10d. А 
REVENUE PER KILOWATT CAPACITY ................. £20. 14s. Od. £23. 13s. 2d. £11. 12s. 0d. £14. 5s. 0d. 
Expenditure рег 8-с. lamp capacity ............. eee 10s. 214. 95, 51d. 4х. 54d. 4s. 34d 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 13s. 93d. lds. 2d. 7s. 8d. 95. 47d 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 12s. 61d. 13s. 2id. | 5s. 94d. 6s. 4d 
Price charged for lighting, per uni ———•ↄlz } "T ЖЕ f. 4411. 444. * 
Price charged for power, per unit eere | ' | 3d. 54] 
Price charged for public lighting, per 1ашр.............. | E = | £42 £42 
HASTINGS AND 8T. LEONARD'S-ON-£EA.— RKMAKKS—* After de- NEWCASTLE UPON-TY NE.—R» MARK S— d After deducting £30 пв provision for bad debts. 
ducting £3,200 received from Coi porat iou for purchase of Front Lighting | b Includes & 82 for installation work. e Includes £185 fcr alterations at Station. d Includes £76 
Installation. a Over expended. b Includes 432 fcr auditing, 451 for | for insurance, superannuation, &c., and £754 in respect of de precistion of plant and stores. 
e After deducting £83,004 transfers to Capital Expenditure Suspense Account. 7 Includes insur- 


insurance апа £102 for depreciation on stock in store. c Includes also Н 
some private arc lamps. d Includes £35 for auditing, £75 fur insurance | auce (not separately given). g Alter deducting £476 expended on line LHe Ye te Wy ДӨ year, 
1 ГЕС „ 


nd £15 for bad debts. e Plusa charge of 18. per quarter per 8. c. p. lamp. | ^ £63 having been deducted for preliminary and formation expentes. 
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the book have already appeared in Zhe Electrician, from which it 
will be seen that the lateat practice in Electrical Testing for Telegraph 
work lias been treated by the Author. 
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SUBMARINE CABLES IN TIME OF WAR. 


Amongst other important questions upon which the Hispano- 
American war may be expected to throw light is the attitude 
which will probably be taken by belligerents in futurc towards 
submarine cables landing on the enemy’s territory, especially 
when the proprietors of these lines are of neutral nationality. 
The principal precedent is found in the fact that neither 
Japan nor China in their recent war interrupted these means 
of communication, and indeed, while hostilities continued, 
mercantile messages were passing over sections connecting 
the ports of both countries. On the other hand, during the 
Greco-Turkish and Russc-Turkish wars messages by the direct 
cables were prohibited between the two countries, the cables were 
not, however, cut. An international convention ‘for the 
protection of tele graphie communication by means of sub- 
marine telegraphs” between not only all the greater Powers, 
but most of the nations of the world, was entered into on 
March 14, 1884, but according to Art. 15 ‘it is under- 
stood that the stipulations of the present Convention do not 
in any way restrict the freedom of action of belligerents." At 
first sight it may appear clear that the United States will 
telegraphically isolate Cuba from Spain, as can be easily done. 


— ^ -— M 
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Messages transiting the cables from Havana to Key West and 
Florida, of course, have been already subjected to censorship 
and the two submarine lines from Jamaica and one from Hayti 
to Cuba can easily be cut; but the point arises, is it really in 
the interests of America to set such a precedent, when she can 
attain the same result by seizing the points where these three 
cables land ?—for if she does, Spain may retaliate by 
endeavouring to cut off the United States from electrical com- 
munication with Europe and the Far East. 

There are those who think that if would be a simple matter 
to interrupt all the twelve lines between Europe and North 
America ; but a glance at a telegraph map will show that this 
would not avail unless the three cable routes between Europeand 
Brazil were also severed. We venture to assert, however, that 
it would be practically impossible to assure the breaking down 
of the whole of these lines in the short time which would 
be necessary to repair one or more of those first silenced. And 
if the companies concerned— English, American and French — 
were, in ihe interests of their shareholders, to make suitable 
crrangements amongst themselves and with the Post Office that 
they would preserve secrecy as to which cable or cables was or 
were interrupted, or had been repaired, the difficulty of cutting 


off the entire communication would be enormously increased, 


and practically rendered impossible. It may be mentioned 
also that а French company is now engaged in laying a cable 
between Drest and Cape Cod, Massachusetts.  Doth Ше 
United States and Spain have, by proclamation at all events, 
taken an enlightened view of matters affecting the property of 
neutrals not being contraband of war, and 16 is greatly to 
be hoped that, somewhat on the theory that а blockade cannot 
be enforced unless it is effective, no attempt will be made on 
either side to injure property held principally by neutrals 
when it is practically certain that to do so could not effect 
the object sought to be attained, even for a few hours at a time. 
To Porto Rico there are four cables—two from Jamaica, 
one from St. Thomas, and one from Ste. Croix. In regard to 
the Philippines there is only ono cable between Manila and 
Hong Kong. To the Canaries there are two lincs, one from 
Cadiz and another from $t. Louis (Senegal). Communica- 
tion with all these Spanish possessions could of course be 
interrupted if avy advantage to either of the belligerents 
would thus be gained. 

We say nothing as to what action the Governments of Great 
Dritain and France, in the contrary event, might be disposed to 
take, either jointly or separately, because it would be a very 
nice point of internationallaw, as to which there is no prece- 
dent to serve as a guide; but we may regard it as certain that 
the former would not, to say the least, view the interruption of 
the telegraphs to Canada, for instance, with favour. It is now 
recognised more strongly than ever that it is the duty of Govern- 
ments to protect their national commerce; and it is well 
worthy of consideration whether an immediate notification 
from Great Britain and France that the severing of commu- 
nication with their Colonies would be regarded as an unfriendly 
act, or even a casus belli, would not, in the absence of assurances 
that no such act is contemplated, save a great deal of trouble 
later on, and afford a valuable precedent in regard to these 
international lines of communication. 

Speaking generally, apart from Government action, we have 
the high authority of the late Sir James ANpEnsox for the view 
that the only means of rendering it useless to cut cables are 
two—to have so many lines that it will be impossible to intor- 
rupt them all, which we consider is the ease in regard to 
America; and to lay secret cables as soon as hostilities 
appear to be inevitable, as was done by the British Govern- 
ment to Port Hamilton and to the Dardanelles during 


crises with Russia, as well as between Alexandria and Port 
Said during the suppression of the Arabi rebellion in Egypt. 
In fact, the adoption of strict secrecy as to the condition of 
existing and the laying of new lines is almost sufficient to 
paralyse any attempt to completely silence communication. 


ELECTROLYTIC PRODUCTION OF OXYGEN 
COMPOUNDS OF THE METALS. 


In view of the increasing importance of the processes for 
the electrolytic production of metallic oxides, and compounds 
containing oxygen for use in the preparation of paints and for 
other purposes, Drs. Otto and Hans Strecker, of Cologne, have 
undertaken a series of experiments to determine the conditions 
under which such operations can be carried out with the highest 
efficiency and greatest economy. These experiments fall natur- 
ally under two headings—those undertaken to ascertain the 
effects of the electrodes on efficiency, and those which deal 
with the electrolyte ; and the results which they obtained are 
summarised below, and show that considerable economy in 
working can be effected in many industrial processes by exer- 
cising care in the choice of electrodes, and in the composition 
and density of the electrolyte. Hitherto it has been the com- 
mon practice to use the same metal for both electrodes in 
those electrolytic processes in which the anode dissolves away 
and enters into the compound which it is desired to produce, 
but а study of the following tables shows that the requisite 
potential difference at the terminals of the bath may frequently 
be very much reduced by the use of a substantially different 
metal as cathode. Using as an electrolyte a 26 per cent. solution 
of chloride of sodium (Table I.) and a 15 per cent. sodium 
chlorate solution (Table II.), and with electrodes placed 1-5 to 
2cm. apart, the current strength being the same in each case, the 
figures in the tables give the respective potential differences in 
volts which are requisite at the terminals of the bath when 
the metals given in the horizontal line are used as cathodes 


to those in the vertical column. 


Table I.—-Wath 26 per cent. Chloride of Sodium Solution as 
Electrolyte. | 


| Cathode. 

Anode | E | | | К Eg | = | А ; | a 
Z lela, 8 2 

| | 4 | [a] Bolg 
Aluminium 0:1 02 0505 0607/09 10 10 1:0 то 11 11 
Copper 14 111416 1514/14 17 18 1˙5 17 |13 17 
Z ine 015010202 0501/08 07 08 |03 |02 02 0:6 
Cadmium.. 12 | 11 13 1451215 [14 10 17 |15 16 12 159 
Tin . . 1199 12 10 11111 |12 10 1·5 12 12 110 13 
Antimony. 27,2627 27 1322/15 50 25/14 P 26 165 
Bismuth... 0'2 01/03 05 02 04 [C5 0:05 04 |04 111 05 d 
Iron ...... 12 1111015 1211 |11 15 16 |14 13 10:14 
Nickel ..... 16 {14 1:5 16 11 14/13 14 11 d |175 12, 6 
Cobalt .. 1110 11 12 |12 15 |15506 12 [14 17 12 14 


Table II.— With 15 per Cent. Sodium Chlorate Solution as 
Electrolyte. 


Cathode. 

Anod Р ЕСЕ | 8 d, i 
node. x ~| & | be 3” 2 А E 

3 р F S A Ор 4! #132 

St Ale ols gel lm 
мелас ш F CER 
Aluminium 08 10 11 11 12/125 135 14 14 16175 19 22 
Copper .. 16 22 175 18 18 118 |18 1422 2123 20522 
Zine ...... 10 1207 08 08 10,09 0111 1213 11 14 
Cadmium., 02 1005 09 17 09 |18 0218 1204 09 09 
Tin 12 13 13 17 12 14 |14 0813 1417 15 18 
Lead 1:15 1:6 11 1.3 1.25 1:35 12 0616 16 165 14 145 
Antimony. 27 26 2:55 2:2 24 23,26 2218 1722 255727 
Bismuth... 02,09 02,09 09 06 10 0210 1303 09 14 
Cobalt... 13 15 16 15 15 14,165 1015 1616 11520 


The importance of the results tabulated above will readily 
be seen; for instance, in the production of a compound of 
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Table III. 
| E Current. | р.р: 
| ес К 
Preparation of Electrolyte 5 poris Ee d 
; volta. 
anode, in amp. 
Zinc hydroxide ... 26% sodium chloride Zinc 0:5 06 
solution 
Tin proto-hydroxide do. Tin 0:5 13 
Iron doo do. Iron 0˙5 0:6 
Copper protoxide do. Copper 0:5 12 
Nickel proto-hy- do. Nickel 0˙5 16 
droxide , 

Cobalt do do. Cobalt 0:5 10 
Bismuth hydroxide do. Bismuth 05 l4 
Antimony do- do. Antimony 0:5 2:4 
Cadmium do. ...... do. Cadmium 05 18 
Copper do 7°; sodium chlorate Copper 0:5 l5 
Соррег oxide ...... 15°, sodium suphate | Copper 0:5 1:5 
гоп hydroxide .. до. | Tron 05 0:8 
Silver oxide ........ 7°’ sodium chlorate — Silver 0:5 18 
Lead bydroxide ... | do. I 05 . 14 


— — 


aluminium from the anode, aluminium being used for both 
electrodes in the sodium chlorate solution, a potential 
difference of 2:2 volts is required, whilst if lead be used for 
the cathode, the requisite voltage can be reduced to one volt, 
effecting a saving of about 55 per cent. Similarly, in the 
case of compounds of zino, zinc to zino requires 1:1 volt, 


while with zinc to iron, only 0:1 volt is necessary, effecting а | 


saving of 91 per cent. It will also be observed that the 
constitution of the solution affects the result; for instance, 
with zine to zinc in a 26 per cent. solution of chloride of 
sodium the requisite electromotive force is 0:2 volt, but for zinc 
to iron 0:1 volt; while with bismuth to bismuth 1:1 volt is 
required, but for bismuth to lead only 0-05 volt, effecting 
an economy of about 95 per cent. The influence of the 
electrolyte is of obvious importance in those processes in 
which the anode metal is dissolved by the acid ion of the 
alkaline salt undergoing electrolysis, and in which the metal 
is precipitated by the hydrate of the alkali, while the latter 
recombines with the acid ion. This reaction gives a means 
of forming electrolytically those protoxides and oxides or 
hydro-protoxides and hydroxides which are either insoluble 
or only sparingly so in the electrolyte, and the following table 
gives the results of experiments carried out with the view of 
determining the most economic conditions for the production 
electrolytically of the oxygen compounds of zinc, cadmium, 
tin, copper, iron, nickel, cobalt, antimony, lead, bismuth and 
silver, the solutions best suited for the purpose being those of 
sodium chloride, chlorate and sulphate at the concentration 
of their maximum conductivity. 

When the electrolyte is composed of a solution of two salts, 
one of which is to act as solvent, the other as precipitant, the 
authors find that the quantity to be used of that salt whose 
anion is to effect the solution of the metallic anode must be 
chosen so as to yield a solution of maximum conductivity, 
whilst the quantity of the other salt to be employed, whose 
anion effects the precipitation of the dissolved metal as an 
insoluble salt, is obtained by calculation according to the 
electrochemical equivalents. For use as solvents alkaline 
chlorates are specially suitable, while for precipitants salts of 
carbonic, chromic, phosphoric and other acids with the alkalies, 
according to the precipitate required, are preferable, and 
means must be found for constantly renewing the precipitating 
solution. Тһе salts precipitated in this way are pure, and 
finely divided, not adherent to the anode, and can be used in 
the manufacture of colours, and for other purposes. The 
application of the foregoing principles will be best illustrated 
by an example. Taking the case of the electrolytic pro- 
duction of white lead, using lead anodes and a bath composed 
of a mixture of the solutions of sodium chlorate and sodium 
carbonate, then knowing the anode surface and the current- 
density, we can calculate the proportion of sodium car- 
bonate required, so that the lead may be precipitated as it 
dissolves, thus leaving the anodes bright and clean. Sup- 

osing the bath is composed of a solution of 7 parts of sodium 
chlorate to 100 parts of water, that is a solution of the 
maximum conductivity, and contains 10 anodes and 11 
cathodes each, with a surface of 2 by 20 by 30cm. at a dis. 


tance of 1:5cm. from each other, then the quantity of liquid 
between each pair of electrodes will be 20 by 1:5 by 80 
equals 900 cubic cm., giving a content for the whole bath of 
18,000 cubic em. This 18 litres must consequently contain 
that quantity of precipitating salt which will precipitate the 
metal passing into solution per minute. The anode surface 
is 120 sq. cm., and employing a current-density of `06 ampere 
per sq. cm. we get a total current-strength of 60 amperes, 
which will dissolve 8:852 grammes of lead per minute. 
3:852 grammes of lead require for conversion into basic car- 
bonate of the formula 2 (PbCO,) Pb (OH),, 1,815 grammes of 
carbonate of soda and 0:496 grammes of sodic hydrate, or if 
calculated entirely as carbonate of soda, equa] to 1,972 
grammes of carbonate of soda. Suppose these 1,972 grammes 
of soda be dissolved in the above-mentioned 18 litres of liquid, 
then а solution of carbonate of soda will be obtained of 0:011 
per cent. The bath should therefore contain а 0:011 per cent. 
solution of carbonate of soda, which strength must be con- 
stantly maintained, and the agitation of the bath and the 
regeneration of the carbonate of soda can be simultaneously 
effected by injecting carbonic acid gas into the electrolyte. 


THE CARRYING CAPACITY OF RESISTANCE 
MATERIALS. 


The annexed diagram was sent us too late for insertion 
in the abstract of Mr. Ll. В. Atkinson's paper on electrical 
resistances, published in our last issue. It gives the carrying 
capacities of bare wires of various metals stretched out straight 
in the air, and for certain temperatures. If the wires are in 
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coils drawn out so that the space between the wires is about 
two diameters, the current the wires will carry for about the 
same temperature will be about one-third of that given by the 
diagram. Resistances enclosed in boxes, so that only the ont- 
side surface will dissipate heat have, of course, a still lower 
carrying capacity. It will depend on the surface of the casing 
exposed to the air; for a temperature of 150°C. Mr. Atkinson 
allows about ten inches of total external surface per watt to 
be dissipated. 


TRIAL OF THE SULLIVAN UNIVERSAL GALVANO- 
METER ON А TORPEDO BOAT. 


The Sullivan universal galvanometer has been tried 
recently in the English Channel on an Admiralty torpedo- 
boat, steaming at various rates of speed. The object of the 
trials was to determine the effect on the working of the instru- 
ment of the excessive vibration experienced on those vessels. 
Throughout the observations the galvanometer was mount 
in a cabin aft, almost immediately over the propeller, with the 
instrument facing towards the bow, and in the first instance 
was screwed to the cabin table in the usual way, without & 
cushion of indiarubber or other vibration-absorbing material 
interposed between instrument and table. Thus the vibration 
of the boat was communicated direct from table to galvano- 
meter. The distance between mirror and scale was 4210. 
The following is a record of the behaviour of the galvanometer 
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under these conditions. The boat was found to be most 
vibratory at 300 to 350 revolutions of the engines per minute 
(about two-thirds full speed). The observations noted below 
were all made at that speed. So severe was the vibration then 
experienced that a glass of water placed in a receptacle on the 
table was in a few minutes more than half-emptied. Never- 
theless the instrument behaved very well. Only au occasional 
movement of 80 to 50 scale divisions was noticeable. In every 
case this disturbance was of the nature of a sharp throw, the 
spot of light immediately returning to zero without oscillating 
or passing that point. At all other times there was no 
perceptible unsteadiness. 

The galvanometer was then mounted as follows, and a 
further series of observations made:—A thin wooden tray 
was screwed down to the table, and inside were laid two 
thicknesses of hair felt, each of them O-8in. thick, together 
making a pad or bed about 1:5іп. thick when not compressed 
and lin. thick when the galvanometer was on it. The internal 
dimensions of the tray were 12in. by 12in. by 8in. deep, 
thickness of sides lin., and bottom jin. The flat portion of 
the wooden base of the galvanometer stood just below the top 
edge of the tray. At each corner of the galvanometer base 
(and in its screw holes) and at each corner of the tray was a 


Arrangement of Sullivan Galvanometer for use on a Torpedo Boat, showing 
Galvanometer in Tray and Rubber Stays at the four corners; side of 
Tray removed, in elevation, showing the Hair Felt Pad. 


screw, an india-rubber band connecting each pair of screws, 
so that at each corner there was an elastic stay sufficiently 
strong to keep the galvanometer in position when the boat 
rolled and pitched heavily, and yet the indiarubber bands 
did not transmit vibration from the tray to the instrument. 
With this arrangement and the propeller doing its worst 
the galvanometer disturbance was reduced to an occasional 
throw of five divisions only, increasing at odd intervals to 
about 20 divisions. Apparently this occasional and slight 
increase of unsteadiness coincided with sudden changes of the 
helm which combined with the ceaseless vibration from the 
propeller produced a severe jarring eflect. At other times the 
Spot again was absolutely steady, and in all cases the coil 
immediately resumed the zero position without oscillation. 
Hitherto the galvanometer had been on open circuit. 1t 
was now short-circuited. The result was to still further 
reduce the maximum and occasional throws which had been 
noticeable upon changes of the helm from 20 to 10 divisions. 
Some measurements then were made over the full range of 
the scale with perfect ease, the coil when detlected being as 
steady as when in the zero or resting position on open circuit. 
During one part of the trials a short and choppy sea was 
encountered, causing the boat to be very “lively” with sudden 
irregular movements ; but, notwithstanding this effect and the 
excessive vibration of the propeller, the galvanometer, as before, 
preserved its equilibrium. It should be mentioned that the 


delicately suspended coil was in perfect balance. 


An ordinary and less sensitive iron-clad marine galvano- 
meter, set up alongside the Sullivan " and in the same way, 
vibrated to such an extent that the spot of light continually 
left the scale on either side and was often invisible, obser- 
vations of any kind with it being out of the question. 

In view of the great disturbance which mechanical vibra- 
tion, apart from rolling and pitching, so frequently sets up on 
board ship, preventing any reliable observations being made 
with a galvanometer, these trials may be considered interesting 
as showing the steadiness of the new galvanometer under the 
severest test to which any such instrument could possibly be 
subjected. We understand that Mr. Sullivan is exhibiting a 
model at his office, showing one of his galvanometers mounted 
on a rocker or cradle, to imitate the pitching and rolling of a 


torpedo-boat. 


NOTES ON ELECTRIC TRAMWAYS.* 


BY MAJOR P. CARDEW, R. E., AND A. P, TROTTER., 
The accompanying note on return feeders for electric Tramways 
has been forwarded to me (P. Cardew) by Mr. A. P. Trotter ; and, 
as it contains a neat graphical method for determining the fall of 
potential in the return with uniform distribution of current, and 
the proper points of application of return feeders, I think it may 
po interesting in connection with Mr. Parshall's Paper. As Mr. 
rotter alludes to previous suggestions of my own on this subject, 
I also forward a note which was prepared by me in May, 1894, and 
gent to the South Staffordshire Tramways Company, advocating the 


| automatic regulation of this fall of potential. 


Nore on RETURN FEEDERS ror ErgcrRIC TRAMWAYS. 
By A. P. Trotter. 


While great ingenuity has been expended in designing bonds for 
electric tramway rails, and while these bonds, assisted in some 
cases by bare copper conductors laid between or near the rails, 
form a considerable item in the cost of building a line, little 
attention bas been paid to the use of return feeders. The use of 
return conductors provided with a small dynamo was suggested by 
Major P, Cardew severa] years ago, and it has been independently 
proposed by Mr. G. Kapp. The system has been in use for some 
time in Geneva, and has recently been applied with success to the 
extension of the Bristol tramways. 

The best mode of arranging such return conductors does not 
appear to have been described, and the present communication 
is intended to afford an opportunity for discussing it. Assume 
a tramway line with passing places, five miles long, and ten oars 
running. The most even distribution will of course be when 
they are equidistant, and a less even distribution is not likely to 
occur than when all the cars are in pairs at passing places. Let 
each car take 20 amperes, and let the resistance of the bonded rails 
be 1/20 ohm per mile. When the cars are evenly distributed, half- 
a-mile apart, the rail resistance between each pair is 1/40 ohm, and 
with 20 amperes the drop on half-a-mile of rails is 4 volt. 

The series is as follows :— 

Сага......... 1235 4 5 6 7 8 9 10 Works, 

ions O 4 14 3 5 74104 14 18 221 27 

The first car is supposed to be at the extreme end of the line. 
The case is an extreme, but not an imaginary, one. The large 
total fall of 275 volts over five miles should of course be reduced 
in the first instance by more ample bonding, but the example 
serves the better to illustrate the problem. When the cars are all 
passing, in pairs, ata mile apart, the drop due to 40 amperes over 
one mile ia 2 volts. The diagram shows the distribution for these 
two cases ; the line А B showing the fall of volts for 10 cars evenly 
spaced half a-mile apart, and the curve C B the fall for cars in pairs 
a mile apart. Mathematically, the point A is the origin of the 
curvo to which the line A B is an approximation ; but, as it is not 
intended to treat the problem mathematically, the point A is for 
convenience placed at the top right-hand corner. "The volts in the 
two cases differ so little, compared with the fluctuations of energy 
on an electric tramway, that this question of distribution of the 
cats will not be referred to again, but the line A B will be con- 
sidered as typical. The return feeder method by which this fall of 
volta may be reduced, consists in connecting a feederto some point on 
the rails, and tapping off some of the return current. Тһе conduc- 
tivity of the feeder is not relied upon for this, but a dynamo, acting 
as a negative booster," may be said to suck the current back. By 
this means the point at which the feeder taps the rails may be 
brought down to zero-potential, or might be made negative to the 
generating dynamo. 

The problem to be considered is—(a) To reduce the volts below а 
fixed maximum; (^) to use as little copper as possible: and (r) to 

* Read before the Institution of Electrical Engineers, April 28th, 
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use as little energy as possible. Disregarding the two latter con- 
ditions, a simple plan would be to run a feeder the whole length of 
the line, and to reduce the volts to zero at the far end of the line, D. 
The Distribution is then symmetrical ; half of the current goes to 
the generating dynamo, and half to the return feeder. To draw the 
curve of distribution, cut out a piece of card to the shape of the 
curve of volts A B, and fitting the vertical axis to the ordinate 5, 
place it во that it passes through the point D. Turn the card over, 
and complete the curve through A in thesame way. Themaximum 
volts, at the point E, are 73. 

But there is no occasion to reduce the volts at the end of the line 
to zero, and there is evidently а maximum erpenditure of copper 
and of energy in the feeder. The middle point of the line is 
evidently not the best point to tap, for the volts would be dis- 
tributed as shown by the line BF G, which may be easily drawn by 
means of the template. Here the maximum is, as before, 73, and 
the volts near the works are unnecessarily low, viz., 2 volts at 1] 
miles out. It is clear from the line BF G that the feeder would 
draw off three-fourths of the total current. Jt would be still worse 
to tap the rails at the point at which the volta rise to one-half the 
maximum, viz , at about 14 miles from the works. 
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Starting now in а different manner, let it be given that the 
maximum volts are not under ordinary circumstances to exceed five, 
allowing a margin of two below the Board of Tradelimit. Draw the 
line B H by means of the template, and fitting the template so that 
its axis is vertical, that the top touches the line of five volts at the 
poiat Н, and that it passes through the point В. Turn it over and 
draw the line Н К. But as it is not necessary, from the “ under- 
takers'" point of view, to reduce the volts to zero at the point K, 
get the template again, allowing five volts at the end of the rails at 
the point M, and, drawing the line backwards, it is fouud to intersect 
the line Н К at L. The volts at this point are two, and this is the 
best that can be done with a single return feeder. This feeder will 
be 3} miles long, and will draw off 0°65 of the current. 


Nore оч ELECTRIC TRAMWAYS, 
Dy Major D. Cardew, R Е. 


It is, I believe, generally admitted that where the rails are used 
for the collection and partial transmission of the return curreht, 
the best means of preventing injurious action on pipes is to mini- 
inise the difference prcduced by the current between the potential 
of the uninsulated return at different points, and between any part 
of such return and the earth. On account of the resistance offered 
by all conductors to the current, the transmission of a current by 
means of a conductor causes a fall of potential throughout the 
length of the conductor, the difference of potential being greats: 
between the ends of the conductor. 

This is the case whether the whole current is transmitted 
throughout the length of tbe conductor, or is fed in (as in the caso 
of a tramway line) at different points along the length, provided 
that the direction of the current throughout the length of the con- 


ductor is the s&me, which must be the case when this conductor 
forms the only path for the current back to the generating 
machine. But if additional conductors are used to take current 
from the main conductor, which receives the current distributed 
along its length back to the generator, the greatest difference of 
potential in this main conductor may no longer exist between the 
ends of the conductor, and the amount of this difference may be 
greatly reduced. The extent of the reduction will depend upon the 
position of the junctions effected and the resistance in the auxiliary 
conductors. If we assume, for example, n auxiliary conductors, all 
of equal resistance, connected to the main conductor at equal 
distances throughout its length, and one from the extreme end of 
the main conductor of twice the resistance of the others, a resistanoe 
equal to this last being interposed between the generator and the 


moe == 
(OCENA rr tb nh es 
= —— 2 


Fie. 1. 


near end of the main conductor, then with a uniform distribution 
of current all the points of junction will be at the same potential, 
and the extreme difference of potential between any points of the 


main conductor will be reduced to 40 E 1) of what it would be 
without these auxiliary conductors or feeders. 

Thus with one feeder to the distant end alone the fall of poten- 
tial in the main conductor can be reduced to one-fourth, and with 
a feeder to the centre as well, to one-sixteenth, of that due to the 
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same distributed current without feeders ; and it will be seen that 
under such conditions the variation of potential in the main con- 
ductor can be reduced to any required limit. But, unless these 
feeders are of very large cross section and conductivity compared 
with that of the main conductor, there will still be а considerable 
fall of potential in them, and in consequence a considerable differ- 
ence of potential between the main conductor and the terminal of 
the generator to which it is connected by means of the feeders. 


Fio. 3. 


In place of adjusting the resistances of all feeders to equality, 
varying E.M.F.s may be introduced into each feeder, proportionate 
to its resistance, and thus the potential of all feeding points may 
be kept the same as that of the terminal of the generator, ! 
desired. 

In considering the application of the feeding arrangements 
described above to the special case of minimising the leakage to 
earth from the rails of a tramway used asa return circuit, it must 
be borne in mind that, although the load under normal conditions 


may be fairly uniformly distributed, yet the exigences of traffic may 
require far more current to be supplied to one section of the line 
than its proper share, other sections at the same time being lightly 
lea led. The position and s'ope of the various gradients on the line 
also considerably affect the distribution of current in the rails. The 
number of cars at work, and therefore the total load, also generally 
varies during each day’s running, and from day to day. 

The disposition shown in Fig. 4 can be adapted to meet the 
special requirements ; but unless the auxiliary E.M.F.s are con- 
tinually adjusted to the variations of load, both as regards amount 
and distribution, the arrangement must be defective at time“. 
In order to provide auxiliary E.M F.s for the efticient working 
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CORRESPONDENCE. 


of the feeders to the return, automatically adjusted to the re- 
quirements, I would suggest the following arrangement :— 

Let the tramway be divided into several sections according to its 
length and the amount of traffic gradients, &. Let there be two 
insulators feeders for each such section—one for the line, and one 
for the return; the latter being connected to an uninsulated con- 
ductor as provided in Regulation 4. Let the currents in these 
feeders pass through a motor generator" at the generating station, 
the ‘‘ field magnets of which are excited by the current to line 
alone, while the armature is wound with two circuits—one for each 
current, so a8 to oppose each other—the circuit through which the 
current to line passes being made slightly the more powerful. The 
motor generator will then revolve as urged by the line current, and 
will generate an auxiliary E.M.F. for the return current. The 
generator for each feeding circuit should be of rather higher 
E. M.F.'s than that supplying the near end of the line and return ; 
but, as the extra volts will be taken by the motor generator in the 
station, there will be no need to exceed the limit allowed by the 


Board of Trade on the line outside. 


MG ~ Motor Generator. 
Mg = Magnetising Coils of Motor Generator. 
Ес. 5. 


G = Generator. G” = Auxiliary Generator. 


The expense involved may probably prevent the adoption of any 
such system in its entirety at present, but it possesses the advan- 
tage that it can be adapted to existing tramways, and a pair of 
feeders run to any part where the difference of potential from 
earth of the rails is found to be excessive. Such an arrangement 


with one pair of feeders is sketched in Fig. 5. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, April 15, 1898. 


Scarcity of Insulated Wire.—As mentioned last week, the 
extraordinary demand for insulated wires and cables, in con- 
sequence of the extensive war preparations being made by the 
Government, has created a dearth of that commodity in this 
market, and now electrical contractors of this city who are 
engaged in the work of installing electrical plants in buildings 
find it extremely difficult to carry on their work, since they 
cannot obtain the wires needed. 

Mr. Edison to be a Judge at the Telegraphic Tournament.— 
In former letters your correspondent has mentioned the fact 
that а fast-sending telegraphic tournament was to be held in 
connection with the Electrical Exhibition which will take 
place at Madison Square Gardens in this city during the 
month of May next. Mr. Fred Catlin, who is managing the 
tournament, is а personal friend of Mr. Thomas А. Edison, 
both having worked together in the early days of the telegraph. 
Mr. Edison, as is well known, was one of the most rapid 
telegraphers cf his day, and although engrossed with other 
matters in late years, he has never lost his interest in 
telegraphic affairs. Mr. Catlin invited him to act as one 
of the judges of the fast-sending contest, and in reply 
Mr. Edison writes a letter that is characteristic of the man. 
In it he takes opportunity to give a sly dig at some of his old- 
time telegraphic friends who have also been appointed to act 
as judges. Telegraphers are looking forward to Mr. Edison’s 
appearance among them on this occasion with a great deal of 

Annual] Meeting of the Verband Deutscher Elektrotech- 
niker.—'l'he date fixed for the annual meeting of this Asso- 
ciation has been altered. The meeting will be held at 
Fraulifort-on- Maine from June 2nd to June 5th. 


anticipation. 


— 
WIRELESS TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In your issue of March 18th is published a description 
of „a simple receiver for wireless telegraphy,” manufactured 
by Messrs. Miller and Woods, in which the coherer is vibrated 

by means of rods attached to the armature of а bell. А still 
more simple plan is to attach а very light coherer to the 
extremity of the armature of a trembler. The same advantage 
obtains, that is to say, the decohering action begins directly 
the armature moves and continues during the whole of its 
motion to and fro. 

The real difficulty in connection with wireless telegraphy 
appears to be in getting a reliable coherer. I find that most 
coherers act well at first, but soon become *'fatigued," and 
that shaking often decreases their resistance. Prof. Righi’s 

| plan of eutting off the battery from the coherer by means of 
! а second relay is said to get over this difficulty, but I do not 
find this the case. 

I should be glad if any of your readers would kindly say if a 
coherer can be made permanently reliable, and if so, by what 


means? Does exhausting the tube improve matters ?— Yours, 
&e., C. CHEVALLIER. 


Bombay, April 7, 1898. 

[Mr. Chevallier will find some useful hints in a paper by 
Herr K. Strecker, published in our issue of April 8th, and in 
a note in our last issue on & decohering contrivance used by 


Dr. Н. Rupp.—E». F.] | 


AUSTRALASIAN TELEPHONE STATISTICS. . 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to the statistics 
Engineering, of Chicago, as published in your issues of 
Dec. 24 and Jan. 7, I would ask you to kindly make further 
corrections. The number of telephones in use in Australia 
is given as 2,000, and as New Zealand is not mentioned in 
the list it may be assumed that that colony is included in the 
Australian total. From official returns at the beginning of 
1897, the following telephones were in use in the various 
colonies, viz.:— Tasmania and South Australia: Subscribers 
to exchanges 685 and 1,099 respectively. Western Aus- 
tralia: Exchange subscribers 942, private lines and exten- 
sion telephones 157. New South Wales: Subscribers to 
exchanges (city, suburban, and country) 8,991, extension 
lines (ditto) 678, private lines (ditto) 486, extra instruments 
in use 854 ; total 5,459. Victoria (end of 1897): Subscribers 
to exchanges (city, suburban, and country) 3,088, private lines 
185 (Tenants in large buildings where sub-exchanges exist 
are not counted as subscribers.) ; total telephones in use 5,000. 
New Zealand: Number of subscribers or connections March 31, 
1896, 5,148; March 31, 1897, 5,747. So that the grand total 
for the whole of the Australasian colonies is 19,089. It must 
be remembered this does not represent the telephones in use 
up to date. During the last year, owing to reductions in 
charges, there was an increase of over 2,000 subscribers in 
New South Wales alone. The number of telephones in use 
there in February, 1898, being 7800. Allowing a proportionate 
increase on previous figures for the other cclonies, it can 
fairly be stated that the total number of telephones in use in 
Australasia at present will be nearly 25, 000, and not 2,000, 


ag mentioned in the statistics of your contemporary.— 
T. Ножакр, 


Hon. Secretary, Telegraph Electrical Society, 
Melbourne (Victoria), March 21, 1898. 


of Electrical 


Yours, &c., 


FEED HEATING BY LIVE STEAM, 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Your notes upon Mr. Macfarlane Gray's remarks to 
the Institution of Naval Architects upon the economy of heat- 
ing feed water by live steam, remind me of an important 
application of this principle which I think is often lost sight of. 

F 


d las. 
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I refer to the steam injector. Some years ago I contributed 
with Mr. Still à Paper to the Northern Society in which we 
contended that an injector had many advantages over a steam 
pump, especially at times of light load, in an electricity supply 
station. We claimed, and I think rightly, that it was and 
must be more economical than a pump. It is very commonly 
thought to be a convenient but inefficient piece of apparatus. 
While retaining an open mind upon the subject I cannot see 


where the inefficiency comes in. All the heat units in the 


steam supply to the injector are returned to the boiler with 
the exception, of course, of the equivalent of the work done 
and some small loss due to radiation. Even the heat generated 
in fluid friction is returned to the boiler. Now this operation 
manifestly violates one of the prime conditions of economy— 
though all the heat units be returned to the boiler there is a 
considerable loss in this process due to degradation of tempe- 
rature. The engineer must in all his arrangements never lose 


r 


sight of the all-important formula к= which expresses the 


T, 
efficiency of a heat engine. But assuming that cold feed 
water is the only supply available, what is the difference 
between raising its temperature by means of live steam in 
an injector and raising it suddenly within the boiler? Both 
methods are bad, but the former is the better, possibly 
because it does not interfere with the steady generation of 
steam and circulation within the boiler. 1 cannot quite follow 
your reasoning in speaking of the wasteful sudden drop within 
the boiler. As a pure question of thermodynamics is the 
process not equally wasteful if it takes place without the boiler 
as within? The live steain coming into contact with the cold 
water in a feed-water heater or injector suffers the same loss. 
However it is quite conceivable that the interference with the 
mechanical process of steam generation at the boiling point 
may be detrimental. But an injector possesses another 
advantage when used in conjunction with an “ economiser,”’ 
it affords a simple means of raising the temperature 


sufticiently to prevent the corrosion which will occur in the 


first row of tubes if cold water be supplied. I like to look upon 
an economiser as part and parcel of the boiler. It is an 
arrangement which has advantages beyond the mere utilisa- 
tion of waste heat, it provides for the separation of the two 
processes—the raising of temperature of the feed water to the 
boiling point on the one hand and the generation of steam on 
the other. There is economy in this division. А well- 
designed water tube boiler fulfils this condition, but other 
forms of boilers require a separate economiser in the flues. 

To consider a case in which a generating station has been 
put down where plenty of suitable water is available (we are 
becoming more enlightened in this respect now, building the 
venerating station within hail of the Town Hall is seen to 
have its disadvantages) the most economieal arrangement 
appears to me to be :— 

(1) Ejector condensers. 

(2) Steam injector feed, either from cold water supply or 
from hot well, or rather condenser discharge, with oil 
separators (so called). 

(3) Boiler with economiser or water-tube boiler. 

The above arrangement has two advantages which affect 
the other end of the stick of economy—low first cost and 
прѕепсе of working parts of air-pump and feed-pump.— 
Yours, C., Ер. W. Cowax. 


THE ELECTRIC DRIVING OF MACHINE TOOLS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: In your. Leader of April 22, on electrical driving of 
machine tools, you mention incidentally that you are aware 
of the existence of only one polyphase plant in this country, 
i.e, that at Messrs. Richardson's works, installed by Brown 
and Со. Мау we in justice to ourselves, as well as for the 
purpose of establishing a correct record, inform you that the 
first polyphase plant installed in this country was that erected 
at our Manchester works some three years ago, for electrieally 
driving the tools in those works; further, the first order for 
the installation of polyphase plant in this country was that 
taken and executed. by our Company at the Liverpool Grain 
Storage Company's works in Liverpool two vears ayo. 


Since the execution of the above installations a considerable 
amount of three phase work has been done by our Company, 
and for confirmation of this point we would refer you to the 
report issued by you, in your edition of April 15 of Mr. T. 
Hawkins’ Paper on polyphase plant. Some of the machinery 
referred to in this Paper was manufactured for use in this 
country, but we must admit that the greater, portion was for 
use abroad. This is accounted for, however, by the fact that 
Fnglish consulting engineers have so small a practical know- 
ledge and experience of polyphase work that they are at present 
not prepared to recommend its use. The advance of poly- 
phase plant in this country is at present somewhat slow, but 
we venture to think that as soon as a few more plants have 
been laid down in this country to enable users to compare 
their working with the continuous-current system the adoption 
of the former will become general. We are encouraged in 
this statement from information gathered from those users who 
have tried both systems.— Yours, «c., 

Tue GENERAL Evectric Cosrasv (Lire). 

London, April 27, 1598. 


JOINT COMMITTEE ON THE LAW RELATING TO 
ELECTRICAL ENERGY GENERATING STATIONS. 


— — 


The Joint Committee of both IIouses of Parliament ap— 
pointed to consider the law of electrical energy (generating 
stations and supply) held its first public sitting on Thurs- 
day, April 21st, under the presidency of Viscount Cross. 
The other members of the Committee were Earl Spencer, 
Lord Knutsford, Sir L. Lyell, Lord Monkswell, Lord Balcarres, 
Mr. Kimber and Mr. Ashton. Under the terms of reference 
the Committee have to inquire :— 


1. Whether, under the provisions of Section 12 (1) of the Electric Light- 
ing Act, 1882, powers should be given in any cases for acquiring land 
compulsorily for generating stations, and, if so, under what conditions as 
respects liability for nuisance, notices to surrounding owners and otherwise. 

4. Whether compulsory powers for acquiring stations, if proper to be 
given in any case, should be given where the proposed site in uot within 
the area of supply. 

5. Whether in the case of a generating station, however acquired, now 
being situate within the area of supply, power should be given for the 
breaking up of streets between the generating station and the boundary of 
the area of supply. f 
н 4. Whether powers should be given in any case for the supply of 
electrical energy over au area including districts of numerous local authori- 
ties involving plant of exceptional dimensions and high voltage, and if such 
powera may properly be given whether any and what conditions should be 
Ini posed, | 

а.) With respect to system and plant, and to the construction and 
location of generating stations in view of the powers of purchase conferred 
upon loca] authorities by Sections 2 and 3 of the Electric ] ighting Act, 
1888. 

.) With respect to the relations of the promoters to other undertakers 
and to local authorities within parts of the area. 

9. Under what conditions, if any, ought powers to be conferred upon 
promoters seeking to supply electrical euergy to other undertakers and 
not directly to consumers, і 


The sitting of the Committee was largely attended by Par- 
liamentary agents representing local authorities and electricity 
supply companies in different parts of the country, and at the 
outset applieations to be represented by counsel before the 
Committee were made on behalf of the Corporation of Notting- 
ham and other local bodies and by the promoters of the General 
Power Distributing Company's Bill. The Chairman deferred 
the consideration of the point raised till later in the day. 

Sir COURTENAY BOYLE, permanent secretary of the Board, was 
called as the first. witness, Не stated that under the Electric Lighting 
Acts the promoters of undertakings for the supply of electrical energy 
eoull proceed by licence, a Provisional Order or by а special Act 
of Parliament. Procedure by licence was discouraged by the Board 
of Trade, who required undertakers to obtain а Provisional Order. 
The principle had also been laid down by Parliament that procedure 
under a Provisional Order was preferable to procedure by a «pecial 
act, Since the passing of the Electric Lighting Act of 1880, 316 Pro- 
visional Orders for electric lighting had been granted. by the Board of 
Trade. Of these 274 were stillin force, the remainder having been revoked 
on account of non-use, [n tlie same period the number of electric lishtingz 
licences. which had been. granted was 25, and of these only three now 
remained in existence, Under the Act of 1888 the period after which the 
undertabings might be acquired by the local authorities was extended 
from 21 years to dg years, but there was no limit under the Act to the 
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laid down in maps and scheduled in the books of reference, notice 
having been given to the owners, lessees, and occupiers of land 
affected. Asked whether he would advocate giving the Board of Trade 
power to authorise compulsory purchase, his Lordship said, that though the 
Provisional Order system had worked extremely well he was very reluctant 
to take away from Parliament its sole power to grant compulsory purchase. 
Witness said he had no knowledge as to the truth of the suggestion put 
through the chairman, by request of one of the agents, that under the 
Piceadilly Cireus Railway Act, the company with a generating station two 
wiles from the nearest railway obtained power to carry their mains through 
the areas of local authorities who obtained no benefit thereby. 

Mr. CHANDOS LEIGH (Speaker’s Counsel) then gave evidence that the 
opposition to Provisional Orders was comparatively small, hardly half a dozen 
were opposed in the session, but that would not be the case with regard 
to private Bills. 

The Committee then deliberated in private as to whether counsel should 
be heard for the various parties interested. Оп the doors being again 
opened the Chairman announced the course they intended to adopt. "They 
meant strictly to adhere to the terms of reference and not to go out- 
side it. They had nothing to do with the Bills now before Parliament, 
and were there merely to discuss the question of general principle. 
Applicants to be heard must state in writing the names of their witnesses 
and the nature of the evidence it was desired to submit. One counsel 
only would probably be heard on each head, and the parties must agree 
amongst themselves as to the witnesses they put forward and the points 
they desired to raise, After another adjournment, and a consultation 
between the Chairman and counsel, Mr. Peniber, Q.C., submitted a 
means of keeping the various points of the evidence logically distinct and 
accepting the Chairman's ruling, although several of the parties asked to 


be heard separately. 
The Committee then adjourned till Monday, the 25th inst. 


SEcoxD Day.—Monpbay, APRIL 25. 


The first point on which evidence was taken was: “ Whether, notwith- 
standing the provisions of Section 12 (1) of the Electric Lighting Act, 
1882, powers should be given in any cases for acquiring land compulsorily 
for generating stations, and, if so, under what conditions as respecta 
liability for nuisances, notices to surrounding owners, and otherwise.” 
Various companies and authorities were represented in the i inquiry, among 
the counsel engaged being Mr. Pember, Q.C., Mr. Balfour Browne, Q.C., 
Mr. Pembroke Stephens, Q.C., Mr. Worsley Taylor, Q.C., Lord Robert 
Cecil, Mr. Lewis Coward, Mr. Rickards and Mr. Lloyd. 

Mr. FRANK KING (Managing Engineer to the Chelsea Electrical Supply 
Company) was first called, and said that in the year 1895 his Company 
acquired the reversion to ‘the freehold of a plot of land in London 65,700 
square ft., and also a leasehold area of about 7,000ft., whereon to build a 
generating station which hid been partly constructed. The works were 
sanctioned under the Building Act of 1894, and tlie plaus approved by the 
London County Council in May, 1896. They had had great trouble with 
the various owners and tenants, aud the principal difficulty at present was 
with regard to the acquisition of about 700ft. of land contiguous to their 
works and worth about £150, the owner of which wanted them to buy in 
addition a lot of property elsewhere. Unless they commenced at once the 
public demand would be more than they could supply. If they acquired 
the whole area, the total number of lamps would be 400,000 of 8-c.p 

Mr. JOHN EDWARD COURTENAY (Chairman of the same Company), 
cross-examined, agreed that local authorities should have compulsory 
powers, and in the event of à company obtaining those powers the local 
authority should have notice, and should have a right to be heard. 

Mr. SYDNEY MORSE (Solicitor to the Compauy) gave evidence as to 
the Acts e:npowering companies to take land. With regard to the £150 
plot of land they wanted, if the Company were to spend £180,000 on 
their works, unless they had compulsory powers, the owner might obtain 
an injunction, and prevent them utilising that enormous capital. 

Mr. ALBERT GAY (Engineer to the Islington Vestry) said that through 
not having compulsory powers his Vestry had been prevented from ex- 
tending their works. 

On the next point, which was as to whether, in case of a generating 
station, however acquired, not being situate within the area of supply, 
power should be given for the breaking up of streets between the genera- 
ting station and the boundary of the area of supply. 

Mr. EUSTACE BALFOUR (Chairman of the St. James’ and Pall Mall 
Electric Lighting Company) was examined, and said that the means by 
which electric lighting companies acquired their stations was by agreement. 
The annual increase of demand for electrical energy in London was, 


roughly, about 20 per cent. He did not think that the proposal for power 


purposes for which the electrical energy might be used. The Board of 
Trade had no power under the Electric Lighting Acts to authorise the 
acquisition of land otherwise than by agreement. Under those Acts land 
could be acquired by agreement, without any notice having to be given to 
surrounding owners as to what was going to be done. This was regarded as а 
grievance, but surrounding owners had their remedy in the nuisance clause, 
which they could apply for an injunction if any nuisance from 
vibration, noise, smoke, &c., arose. Parliament had always insisted upon 
the nuisance clause being inserted in Provisional Orders. "The first con- 
sideration arising upon the question of compulsory purchase of land for 
generating stations was whether it was desirable that there should be large 
generating stations, He had little doubt that upon that point the Com- 
mittee would have a great deal of expert evidence. In his opinion there 
was a great advantage, from one point of view, in having large generating 
stations supplying electrical energy over extensive areas under specially 
guarded conditions. If, however, that were allowed, the generating 
stations wou!d, in the nature of things, be outside the areas of supply 
of the various undertakings, and consequently there would arise the 
necessity of breaking up the streets for mains in order to reach 
the area of supply by other persons than the constituted local 
authority. А certain amount of diffieulty would arise from that 
circumstance. On the other hand, there was considerable difficulty 
in acquiring sites within the area of supply. With generating stations 
outside the area of supply difficulty would also arie when the time 
came for local authorities to purchase the undertakings. One local 
authority would be able to acquire the mains only, whilst another local 
authority might purchase the generating stations  Ineonvenience must 
result if electrical ener gy was to be supplied from those large outside 
generating stations rather than from ordinary generating stations within 
the area of supply. With large generating stations a great distance away 
from the area of supply it would be necessary to supply at a very high 
pressure. The Committee would no doubt have before them expert wit- 
nessses who would say that it was just ax easy to convey electrical energy 
safely at a very high pressure as at а low pressure, while others would say 
that electrical energy was like a wild beast in a cage, always trying to 
escape, and the larger it was the more it would try to get out. There 
was uo doubt that high-pressure currents, if there was a leakage, would 
cause considerable interference with existing telegraphic and telephonic 
systems. There was at the present moment a Bill and a Provisional 
Order under consideration by which powers were asked to establish 
generating stations, and to supply electrical euergy over very large areng. 
The Bill (the General Power Distributing Company's Bill) proposed 
to supply electrical energy from a generating station near Warsop to 
Sheffield, Doncaster and other towns in Yorkshire, over an area of 26 
miles. In dealing with the proposal Parliament would have to consider 
the question of purchase, and the local authorities had powers to supply 
themselves, whether the undertakers could, by supplying wholesale, really 
supply energy at a sufticiently low price to make it desirable that they 
should have these powers, It was contended by the promoters of the Bill 
that if they were authorised to do what they asked they would be able to 
supply electrical energy for use in mines, factories and for electric lighting 
purposes, at a very low price. That achievement might be very desirable 
for trade in general, but there was considerable danger in acceding to the 
proposal. Iu reply to the Chairman, witness stated that he hoped to be 
able to lay before the Committee some carefully prepared information with 
regard to large generating stations in America and Germany. The Pro- 
visioval Order for which the board was now being asked, was much on the 
same lines as the Bill to which he had referred. It was to supply a 
large area, including a number of towns round Wolverhampton, The 
proposal was opposed by certain of the local authorities whose consent had 
not been given; 18 local authorities were affected by that Provisional 
Order. The proposals in the ВШ and under the Provisional Order were 
such an entirely new departure that they had led up to the appoiutment 


of that Committee. Тһе Board of Trade would not deal with the 


Provisional Order until after the decision of the Joint Committee had 


been announced. Nearly every area in London had two competing under-. 
takings, but the Board of Trade was rather against sanctioning competing 
schemes in the provinces, In the early days there was considerable opposi- 
tion to Provisional Orders, but now they had nearly got to a model code, 
and objections were fewer. The Board of Trade was very generous in 
giving a Zeus standi to objectors, Sometimes the promoters of an under- 
taking applying for а Provisional Order asked the Board of Trade to 
dispense with the consent of the local authorities on the ground that the 
local authorities were interested in the gas undertakings, but the Board of 
Trade rarely consented to take this course. He saw no wav out of the 
difficulty which would arise when the time came to purchase, anil one 
local authority acquired the mains while another had the generating | for breaking up strects should be objectionable to the local authorities, the 
station, but for the local authority who purchased the mains to contract | disturbance being so small. He agreed that a limited amount of control 
with the other authority tor the ‘supply of the electrical energy, or to | with respect to the time occupied in the breaking up might vest in the local 
establish a generating station within its own атса, His present opinion | authority. He would be perfectly prepared to meet any suggestion of a 
was against giving one local authority power to compulsorily purchase a | local authority as to the breaking up of streets, and would have no objec- 
generating station outside its own area; he would rather leave the two | tion to paying a moderate rent, to be fixed by Parliament, for the use of 
authorities to bargain or combine. There was no case on record in which | them. He was in favour of one central authority to supply wholesale; the 
& local authority had been allowed to acquire anything but the whole of an | increasing demand was forcing them into that position, That could not be 
undertaking. done without compulsory powers, 
Lord MORLEY (Chairman of the Committee of the House of Lords) Prof. A. B. W. KENNEDY i Euzineer-1n-Chief to the Westminster Electric 
^as to the scope and purpose of the Electric | Supply Corporation) said he was joint engineer to the Central Electric 
Company, the promoters of a Bill in this session of Parliament. The 


Was next called, and gave evidence 
Lighting and other public Acts. There was the curious anomaly in those 
i Central Company did not propose to have any area of supply but to supply 


Acts that a local authority or an incorporated company coming to Parlia- 

ment for a tramways bill would get compulsory powers to obtain. their undertakers only, particularly the Westminster Company and the St. 
generating station, and might, if they got a Provisional Order from the | James’ and Pall Mall Company. It would take two years to put up a new 
Board of Trade for generating electrical energy, use their generating plant | station. The fact of this C ошрапу supply would be more likely to lead to 
for lighting purposes, Parliament only. granted compulsory powers with [| a decrease rather than in an increase of the price of electric light. He 
very few exceptions, only te companies incorporated by Act ot Parhatuent, | was aware that there was a hydrauhe company supplying hydraulic power 
and then even then under carefully guarded: conditions, on specified lines He saw no objection to a site being chosen outside 
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the district of supply. The highest voltage in London was 10,000 ; they 
proposed to use 2,000. 

Mr. SYDNEY T. DOBSON (Chief Engineer to the St. James’ and Pall 
Mall Company) agreed generally with the evidence of the last witness. The 
greater part of the proposed new mains of the new Company would run 
along streets where there would be no disturbance of traffic. 

Mr. SYDNEY MORSE was recalled, and gave further evidence bearing 
on the Acts of Parliament. 

The Committee then adjourned, reserving their consideration of the 
fourth bead till Thursday. 


THIRD Day.—THURSDAY, APRIL 287TH. 


Evidence was taken under the head of the terms of reference requiring 
the Committee to inquire whether powers should in any case be given for 
the supply of electrical energy over an area of numerous local authorities, 
involving large plant and high voltage, and in view of Sections 2 and 3 of 
the Electrle Lighting Act, 1888, giving powers of purchase to local 
authorities, under what conditions asto the location of generating stations, 
plant, system, &c. 

Instructed by Messrs. Busby and Davies of Chesterfield, Mr. PEMBER, 
Q,C., called and examined witnesses on behalf of the General Power Dis- 
tributing Company. 

Mr. JAMES SWINBURNE (a Vice-President of the Institution of Elec- 
trical Engineers) said capitalists were beginning to realise that electrical 
oenergy could be safely and cheaply conveyed long distances by mains. The 
rnly thing to check the general development of the distribution of power 
f om the pit's mouth in this country would be legal difficulties, 
Although overhead wires were used abroad for the distribution of energy, 
it was probable that in this country underground lines would be employed. 
With systems supplying power at long distances and over large areas local 
transferring stations would be required, but these would not involve any 
nuisance in the way of smoke, steam, noise or vibration, From an 
engineering point of view there would be no novelty about such large 
power generating and distributing systems. The cheaper electrical energy 
became the more it would be used for electric lighting and other purposes, 
The power would be available for many villages which could not now afford 
to establish their own gas works or electric lighting installation, while work- 
men could have power looms driven as economically in their own homen 
as was now possible in large factories. It would be a great boon to rate- 

ayers both in their capacity as consumers and capitalists to have astation 
of their own. The price would probably be regulated to вопше extent by 
mutual comparison between towns, Consumers would be guaranteed against 
possible overcharge by the fear on tlie part of а private company of pos- 
sible competition. By the generation of power in large quantities at the 
pit’s mouth economy would result from a saving in the cost of fuel and 
cheaper distribution. 

In cross-examination WITNESS said he thought a company supplying 
a large area should not be compelled to obtain the consent of the ditterent 
local authorities through whose districts the mains had to be taken. He 
would empower a company, even in tlie case of a city like Nottingham, to 
break up the streets for the purpcse of laying mains without authority 
from the Corporation. He was, however, not in favour of allowing a com- 
pany to ride rough-shod over local authorities, but where а local authority 
showed obstinate opposition the company should have power to go in and 
carry out the echeme without their consent. He thought the local 
authority should be consulted to a reasonable extent. 

Мг. Н. GRAHAM HARRIS and Mr. J. Е. ALBRIGHT (Chairman of 
the Midland Electric Corporation tor Power Distribution) gave evidence 
generally in favour of large undertakings such as the General Power Dis- 
tributing Company proposed to establish; and Mr. Alderman Higging- 
bottom (Manchester) having been examined as to the view oj local 
authorities, the Committee then adjourned. 
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NATIONAL TELEPHONE COMPANY (LIMITED). 


The fifth annual staff dinner of the National Telephone Company was 
held on Friday last, at the Trocadero Restaurant, London, Mr. Wm. E. L. 
Gaine (General Manager) presiding, supported by Lord Harris, Sir James 
Fergusson, Bart., M.P., Prof. D. E. Hughes, Mr. Dane Sinclair and many 
others. The company numbered about 200. After the usual loyal toasts 

The CHAIRMAN proposed “ The National Telephone Company." He 
said: The health of the National Telephone Company is, I am happy to 
Bay, very good. We hear a good deal, of course—and if we вее it in tlie 
newspapers we know it must be true—we hear a good deal of our short- 
comings and of criticisms as to what we might do, what wedo not do, and 
what we ought to do, but, notwithstanding, as I have said, I think the 
Company is fairly healthy. I was interested by what occurred to me the 
other day. I happened to have put into my hands some newspaper cut- 
tings, and I read one letter--] forget exactly what part of the country it 
came from, but it descanted upon the iniquities of the National Conipany 
the awful results of monopoly, &, the consequent inefficient service and. 
oh! that we only lived in Australia. It was а very curious thing, but И} 
the same bundle of cuttings was a letter which appeared їп an Australian 
paper, published in one of the great towns of Australia, and there the 
correspondent was saying that some other correspondent, he thought, had 
been a little too hard on the telephone arrangements there, but he quite 
admitted that if you wanted to send’ а message anywhere within a 
mile, it was much hetter to xend а messenger (laughter). Well, when one 
puts these two complaints side by side, I think one is, perhaps, justified in 
regarding the matter very much in this light. -that the telephone 
service, whether you find it in this country or wherever you find it, 


has certain disadvantages, certain inherent troubles about it, which cannot | 


be overcome. There are a few figures and facts which at our annual gather- 
ing I think I may put before you. Now, firat of all, our activity during 
the past year has been markedly increased. We have opened no less than 
90 new exchanges, no light task ; we have increased our ciznt/e by up- 
wards of 12,000 subscribers, after allowing, as we always must allow, for 
those who from one cause or another cease to be subscribers ; and we have 
now in this country nearly 800 exchanges in working order. In addition 
to that most. of you know what we have been doing in the past vear in the 
way of underground work. No year in the history of the Company has 
been so active, and I think the Directors, who are present, will bear me 
out that no year has been marked by such a demand for money as 
the past year. Happily in the not inconsiderable portion of the 
United Kingdom, the great municipalities have recognised the 
enormous coinmercial advantages of the telephone as a means of 
communication, and have recognised that it is advisable in the public 
interest to make arrangements with the Company which is charged, as the 
agent of the State, with the provision at the present time of this service, 
and the consequence has been that during the past year we have been able 
to make great strides in all the great English towns towards placing our 
wires underground and in bringing our plant—or doing something towards 


bringing it into the most etlicient condition for giving a service such as 


we know we can give, and such as the public has a right to demand. 
Now, with these facts before us, and knowing, as we know, the 


difficulties which have to be overcoine, it is somewhat hard to find that 


the charge meets with acceptance, more or less, that the service rendered 
by this Company is not an etticient service. I deny that entirely. 
I say that where facilities have been afforded, where we have had the 
opportunity of showing what we can do. the service of the National Tele- 
phone Company will bear comparison with any telephone service in this 
world (cheers) It is said that figures cannot err, but they often lead 


people who use them to err very materially. Now an ineflicient service 


which has conveyed about 430,000,000 effective messages surely cannot be 
truly eaid to be bad, particularly when this figure is compared with the 
number of messages in а corresponding service—that which is rendered by 
Her Majesty's Government in the matter of telegraphs —73,000,000. 1 do 
not know—1 have never heard it said, or that it meets with general 
acceptation- that the telegraph service is ineflicient, but there are the 
figures, 75.000.000 telegram by the State Department, whereas the 
National Telephone Company is sending 430,000,000 telephone messages 
per annum (cheers), I took the trouble a little while ago to make 
inquiries with regard to the telephoning of some other countries, 
because we hear a good deal about other countries in this «connection. 
Germany strikes me as being not an unimportant quarter of the globe, and 
What are the facts there” Germany has a population of about 52,006,000, 
and ix, we are told, well telephone cheaply and well telephoned. [u 
Germany, with 52,000,000 of population, there аге 107.000 subscribers’ 
lines. In England, which is inetticiently and, I think they say, in- 
adequately telephoned, with a population of 38,000,000 to 39,000,000, we 
have 106.000 subscribers’ lines—-not such а bad сошрагівоп. No that for 
every 500 of the population in Great Britain you have a telephone 
subscriber, and in Germany one for every 4CO. France considers itself one 
of the Great Powers ; and in France, with a population which is, for cotn- 
parative purposes, similar to our own (39,000.600). there are not more than 
50.000 subscribers ; that is to say, one for every 300 of the population 
here, one for every 1,200 in France. Austria is a great country, but there 
you have only one subscriber to every 1,500 of the population. In Belgium 
there is one subscriber to every 680 of the population, and in Holland one 
to every 1,000, In view of these figures, and knowing what we are doing, 
what thc enormous vitality of this business is, and its constant increase— 
I say to know all this and then to кау that this country is ineflicicutly tele- 
phoned is nonsense, and we know it to be nonsense (cheers), With thia 
showing, I think we are able to give а good account of ourselves whenever 
we are called. upon to do so. Iain quite aatistied of thi« —1 have said it in 
this room before, it has been said by greater authorities than 1 am, and 
proved by the experience of other countries throughout the world—that 
competition in this business is an impossibility. Whatever may be the 
result, whether it is that this Company is destined to go on affording а 
great public service, or whether it is in the hands of the State ] care not, 
but what is absolutely a truism, and what is essential to the efficiency of 
this service, 13 that it should bein one hand, Telephony is a service which, 
from its very nature, isan imperial service, and therefore a monopoly. Аз 
І said at starting, the National Telephone Company is healthy, it intends 
to remain healthy. and with the aid of you, gentlemen, who have the honour 
with myself of serving this great Company, we mean to make it successful, 
and we mean to give the public, if we are allowed, an efficient and good 
service (cheers), With these remarks, and in the regretted absence through 
ill-health of our President, I associate this toast with the name of one who, 
I am ture, will be extremely acceptable to you, the Vice-President, the 
Right Hon. Lord Harris, | 

Lord HARRIS said: In replying to the toast, І have to remind you 
that I am in rather a delicate position. Iam replying in the first place for 
the Company ; that is to say, not merely for the shareholders, but also for 
the Directors, That means two parties, and also I have to contrive à 
double debt, or a triple debt to рау, because I hold a subordinate position 
under Government, representing the Local Government Board in the House 
of Lords, and I remember the Local Government, Board has to do with 
municipalities, and for all I know in а few months! time I may be called 
upon to bring in а Bill granting licences to municipalities (laughter. 
You see, therefore, that I must be careful in anvthiog I say to-night. 
I al«o have to express regret, and I do so honestly, at the absence of our 
President and also fur the absence of guests whom we have been in the 
habit of welcoming at these gatherings- the representatives of the Post 
Oflice.. I hope that the pious indignation of Mr. Grittith Boscawen will 
now be assuaged (laughter). I had certainly been under the impression 
that we were the handmaid of the Post Otlice, and that we might com 
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gratulate ourselves on being а sub-department of that Department of the 
Governinent. What we are now I do not really know. Apparently we 
might be the turget for every department under Government, At any 
rate, I can say this: that when the telephone service is attacked in Parlia- 
ment there is nobody connected with the telephone service to reply on our 
behalf. It is a peculiar position. Every other public service has its 
defenders in Parliament—its representatives, I think I might say - but not во 
the telephone service. There is no one to offer an excuse for us, or to offer an 
explanation as to why there is this or that difficulty in giving that etficiency 
of service which uninstructed members of the public think they should have. 
But we have to face the poxition and to recognise it. We have heard a 
great deal about China lately, and with regard to the disinterested friendship 
that is being shown to China just now, I сар imagine an intelligent Chinaman, 
in using the language of the country that we understand, saying ‘‘too muchee 
leasehold.” I think we might be inclined to say “Too muchee inquiry 
(hear, hear.) We first had the inquiry by the House of Parliament some 
four years ago, and it is very much to be regretted that the House of 
Commons were not able to form an opinion as the outcome of that 
evidence. Some of us, perhaps, may have a strong suspicion that an 
opinion was come to, but was not published. And some of us have rather 
a «trong opinion, perhaps, or the idea, that if such an opinion had been 
come to it would not have been altogether unfavourable to the National 
Telephone Company. Then we have had the inquiry in Glasgow by Mr. Sheriff 
Jameson. We were not invited to take part in that inquiry. [t wax in- 
timated to us rather brusquely that an official appointed by Government 
was going to sit in Glasgow and make inquiries into the telephone 
service. We were not asked to go there, but we went of our own 
free will and were glad to give all the evidence we possibly 
could, We were put to considerable expense and inconvenience. 
But we were anxious that there should be the most thorough public 
inquiry into the service that we give. Mr. Sheriff Jameson preeented his 
report, and there was the debate in Parliament, and what struck me as very 
remarkable about that debate was the careful exclusion of all the findings 
of Sheriff Jameson that were in favour of the Company. That illustrates the 
very difficult. position in which the Company is placed in not having any- 
one to reply for it in the House of Commons. The gist of the general 
charges made against the Company are that the service we give is the 
most expensive and the most inefficient known. Well, is it? According 
to the evidence given by experts before the House of Commons’ Committee 
воше years ago, it is not. According to the findings of Sheriff Jameson in 
the particular instance of the Glasgow inquiry, it is not. Well, I do not 
think this is & matter that can be judged by people who are not experts. 
А сазе in point : if anyone of us sees a friend on the other side of the 
street talking with somebody else, and we want to speak to him, we have 
to wait until helias finished his conversation with the peraon with whom 
he is speaking, and yet the public—the uninstructed public expect to 
get immediate connection with the person they want to talk to 
through the telephone, and complain if they get the response Engaged " 
from the operator. Is that, after all, very remarkable! We know, as a 
matter of everyday experience, that we cannot get face-to-face couversa- 
tions with our friends exactly when we wish. Is it, then, strange, that it 
frequently happens when we want to talk over the wires, that they are 
engaged! Certainly not ; and you will tind that Sheriff Jameson points 
out very clearly that there are many cases where there are multiple users, 
as I may call them—people who use the telephone not merely for one 
individual or as one subscriber, but for a number of individuala—such as 
hotels, theatres, or firms, or companies, and Sheriff Jameson urges that if 
they find such difficulties in obtaining connection the real remedy is that 
they should have more instruments. As regards cost, are we the 
most expensive іп the world? Well, the Chairman to-night has 
given you some interesting figures as to the numbers of persons 
who use the telephone in this country and in others, and certainly 
one is entitled, in view of those figures, to say that it appeais to be 
а popular service—a more popular setvice in this country than in the 
others he mentioned. Weil, tbe telephone does not get cheaper аз 
the number of users increase, Аз regards etllciency, I think we want 
more evidence by experta, We want to know what tbe experience is in 
other countries. I have asked the question of several people who have 
recently been in the habit of using the telephone in other countries, and I 
have not been able to ascertain froin them that they consider our service 
worse than that of other countries ; on the contrary, they say they have to 
Wait just as long in other countries as in this (hear, hear). Now, I am 
speaking for the Company, and I may put our respective responsibilities in 
this way—that we are responsible for the provision of cash and for the cost, 
and that you, gentlemen of the staff, are responsible for the efficiency, and 
I am perfectly eatisfied that we eacb, in our respective epheres, are moet 
anxious to make this service as cheap as possible and as efficient as 
possible (cheers), But we know that this is a service which is dependent 
on discoveries, that these discoveries are going on from day to day, and 
that we run the risk of selecting at any momenta particular way of giving 
the service which in a few years’ time may not only be improved upon, 
but may actually become obsolete. We are condemned hastily because we 
have not got all over the country the most modern system that can 
possibly be devised, Well, I am accustomed, as а result of my experience, 
to that form of criticism. I have heard it directed against public depart- 
ments, the military department especially, because they have not in every 
fort in the country the most modern and the heaviest artillery 
possible, АП we ask, however, is fair play. There is tu be another 
inquiry, All we ask is that it shall be a fair inquiry, where the 
National Telephone Company may have the opportunity of making 
its explanations, and of briuging forward evidence in its behalt. 
We do not fear the result. This Company did not thrust the Govern- 
ment out of giving the telephone service ; on the contrary, it was the 
Government that thrust on the National Telephone Company the duty, 
the obligation, of giving the service. It жаз not jealousy that led to the 


buying-up of other companies ; it was the force of circumstances. As has 
been truly said, you cannot have competition between two companies in 
this service. In conclusion, we, the Directors have the fullest confidence 
that you, upon whom devolves so much responsibility as regards efficiency, 
have done in the past апа will do in future your utmost and your best for 
the public (cheers). 

Mr. G. Е. PRESTON proposed Our Guests.” 

The Right Hon. Sir JAMES FERGUSON, Bart, M.P., G. C. S.T, 
K. C. M. G., in response, said: As one of the members in Parliament for the 
City of Manchester I can bear testimony to the admirable service which now 
exista in that city, and 1 do not think that the efcellence which has been 
obtained there is at all singular or solitary, but We have now established 
in most parts of the kingdom, I believe, a service which is far from dis- 
creditable to the Company, and which compares favourably with that 
in any other country. 1 suppose there is no country in the world where 
Parliament or the Executive Government have imposed such difficulties 
upon a company undertaking most important duties than have been im- 
posed by the Government of this country on the National Company. We 
have as licencees of the Post Office encountered enormous difficulties, and 
those difficulties have only been overcome by great skill and great devotion 
on the part of the executive officers. With regard tu the committee which 
the Government have agreed to appoint, it will be my duty as one of the 
Directors of this Company, and one of its representatives in Parliament, to 
see that defence shall be adequately advanced. I am sure we need fear 
no inquiry, however thorough. 

Mr. H. EDMUNDS, who also responded for the toast, said : Speaking 
ав опе of the public, as one who has had a good deal to do with the Corn- 
pany both in London and Manchester as а subscriber, I can only say that 
the service seems to gradually get better and better. In Manchester they 
tried to have two telephone companies, Well, that is very much like a 
man having two telescopes, one in each hand. He cannot get them into 
focus, and so instead of seeing anything he sees nothing: it is utter con- 
fusion. There is confusion now to a certain extent, but that would be 
confusion twice confounded. I fear many of the complaints against the 
telephone system are unanswerable. It is very annoyiug sometimes to be 
chopped off in the middle of а conversation, and 1 must say that I never 
knew three minutes to go so fast as on the trunk system. If, on the other 
hand, you get connected with the wrong man, it seems impossible to got 
cut off (laughter). The public are always calling attention to what the 
Telephone Company does not do. Well, what do we as the public do? Do 
we give them any facilities? If they want a wire on our chimney or roof we 
make them pay for re-slating it, and we call on them to pay almost the 
reat of the premises (laughter) In fact, I think it was a great mistake in 
my own case recently, when someone asked if they could put up a pole in 
the garden instead of fixing the wire to the roof, І consented to that being 
done. That roof has leaked many times since, but now I have no Telephone 
Company to pay for its repair (laughter). Тһе Post Office also complained. 
But what do the Post Office get out of you? А solid 10 per cent. before 
you get anything, and I think it is important the country should recognise 
the enormous revenue that the Department receives from your Company, 
without doing anything for it. I think it is а very big question as to 
whether it is desirable tor the country to take over the telephone service 
without first considering what income they at present derive from it. 


LEGAL INTELLIGENCE. 


Kibble v. Harrison Patent Knitting Machine Co. 


At the Manchester Assizes on Wedne:day, before Mr. Justice Bruce aud 
a common jury, Мг. I. H. Kibble, actor and comedian, Manchester, sued 
the defendant Company of Manchester for damages for breach of contract. 

It appeared that the plaintiff, whose professional name was Kean, was 
formerly in partnership with Mr. E. Harrison, an electrician, now con- 
nected with the defendants, in respect to certain electric ballets. А ballet 
was produced by them in February, 1897, and subsequently another 
ballet was projected, in which the plaintiff was to figure as a demon” 
surrounded by four angels.“ The plaintiff designed the dresses 
and dances, and the electrical. arrangements were left in the hands 
of Mr. Harrison. Оп August 30 last, however, the partnership was 
dissolved, and Mr. Harrison entered the employment of the defendants, 
who appointed him manager of an electrical department which they added 
to their business, The order for the electrical fitting of the lamps and 
wings for the “demon” ballet was thereupon placed with the defendants, 
the plaintiff having obtained a provisional engagement for the pantomime 
at the Skakespeare Theatre, Liverpool. The trial show of the ballet proved 
a failure, owing, so plaintiff alleged, to the inefficient way in which the 
defendants had carried out their work. Plaintiff lost his engagement. 
Defendants denied responsibility, and urged that no guarantee was given 
with regard to the work, and that the failure of the ballet was due to its 
ineffective designing by the plaintiff, under whose order and superin- 
tendence the electrical work had been carried out. The jury found for 
plaintiff, and awarded £50 damages. 


London Tramways Company v. London County Council. 


The House of Lords, consisting of the Lord Chancellor and Lords Mac: 
naghten, Morris, and James of Hereford, have dismissed the plaintiffs’ 
appeal froin an order of the Court. of Appeal, attirining а judgment of the 
Queen's Bench Division, which held that the arbitrator (Sir Frederick 
Bramwell) wax justified in excluding from the assessment of compensation 
for the acquisition of the Company s undertaking by the Council all cou- 
sideration of value for goodwill. 
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TRADE NOTES AND NOTICES. 


Notices for insertion under the abore heading must reach the Office 
not later than first post Thursday morning, New Cataloques, 
Price Lists, and similar matter should be sent early in the week, ] 


— 


NEW BCOES AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Sulisbury-court, Flect- 


street, London : — 
NOW READY. 


"Tug BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1£96-97.” 
A valuable, up-to-date compilation. Being ап attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5а. 3d. 


“Tag STUDENTS’ GUIDE TO SUBMARINE CABLE TesTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, 1s 
now ready, price бв. net ; abroad, 6s. 3d. This work is intended to serve аза 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects, The book is very fully illustrated. 


"THE POTENTIOMETER AND ITS ADJUNCTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free; abroad, 6s. 6d. Digest post free. 


“LOCALISATION OP Favutts IN Еткотвї0 Ілонт Matns.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 


© ELECTRIO Lawes AND Execrrio Ілонтіхо,” by Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &c. Price 7s. 6d., post free. 


« LABORATORY NOTES AND FonMs."—With the above title we have ready 
the New Edition of в set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
atrators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's ** Electrical 
Laboratory Notes and Forms.” These cheaper Foris have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


*SSopMABINE CABLE-LAYING AND Repairina.”—By H. D. Wilkinson, 
M.I.E.E., &c., fully illustrated; price 128. 6d. 


* ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 138. Vol. 11., in preparation. 


* DRUM ARMATURES AND Commutatons,” by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


“Execrrio Morrvx Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience. The book is wall printed, on good paper, and contains 
230 illustrations. Price 108. 6d., post free ; abroad, 11s. 


% ELECTRICAL ENGINEERING FORMULA,” а pocket-book, by Messrs, W. 
Geipel and H. M, Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; ан у 8з. А 
fine large paper edition with wide margins for notes can also be supplied 
price 148. 6d. ; post free, 138. ; abroad, 13s. 6d. 


“Тнк MANUFACTURE OF ELECTRIO LIGHT CARBONS.“ — A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated: 
price 18. 6d. ; post free, 1s. 9d. 


* PRACTICAL NOTES FOR ELECTRICAL STUDENTS,"— By Messrs. A. E 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post in е 


© ARMATURE WINDINGS OF ELECTRIO MAcHINES.“— By Н 
; y Н. Е. Parshal. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his Capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 


working treatise on dynamo design. Large 4to, 3/0 pages, 140 full-page 


illustrations and 65 full-page tables, 80s., post free. 


“THE ALTERNATE CURRENT TRANSTORMER, Vol. I.—By Р 

NL | . L—By Prof. J. A. 

Fleming, M.A., D.Sc., F.R.S. New Edition. Price 128. 6d 

Vol. II., price 128. 6d. post free, is also ready. f Е 

SE . " PRrIMERS.—In Two Volumes. Vol. I., Theory. 
ol. II., Practice. Price, stout paper cover, 2s. 2d. each, ү ев; с 

9з. 9d. Single Primers, 3d. са, ux nee R 
"MorTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 


Е. Tremlett Carter, C. E., M. I. E. E. Price 128. 6 à 
13s, ба, Prospectus post free. rice 128, 6d., post free; abroad, 


$ SIGNALLING ACROSS SPACE WITHOUT Winks нү ELkcTRIO Wavks.' 
Being a Description of the Work of Hertz and his Successors. — By Dr. О 


J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net 
2s, 9d. post free. f 


“Тик SrEAM ENGINE INDICATOR AND INDICATOR Diag k А 
! ? f h RAMI,” Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 


... —;ꝑe “ —— EN 


"Тнк ART OF ELECTROLYTIO SEPARATION OF METALS.” — A second issue 
of Dr. Gore's book is now ready, price 104. 6d., post free. 

"Tug INCANDESCENT LAMP AND ITS MANUFACTURE, ”—This book, written 
by Mr. Gilbert 8. Rain, is now ready. Price 78. 6d. ¢ abroad, 83. 

4 KrecTRO-CugMIsTRY."—Dy Dr. G. Gore. Third Edition. Price 2s., 
post free. 

* SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE.” — Dy E. J. 
WADE. In tre Press. 

"Tug Кікстиіс Anc."—Hy Mrs. Ayrton. In the Press. 

“ELECTRICAL TESTING FoR TkLEGHAPH ENaINkERS." — By J. Elton 
Young. Keady in Mery, 


“The Electrician" Electrical Trades’ Directory and Hand- 
book.— This Directory and Handbook for 1898 is vic ready, Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplitied where necessary. 


Tenders Invited.—The Technical Instruction and Free Library 
Committee of the Corporation of Hyde invite tenders for supplying 
and fixing generating plant, wires, fittings, &c.. for the electric light- 
ing of the New Technical School and Free Library. Copies of the 
specification, &c., may be obtained from the organising secretary 
(Mr. S. Ashworth), Technical School, Hyde, and plans of the building 
may be obtained from Messrs. Lacey, Clirehugh and Sillar, con- 
sulting engineers, 7%, King-street, Manchester. Tenders must be 
sent to Mr. Ashworth by noon of Thursday, May Sth. Some addi- 
tional particulars are given in an advertisement elsewhere. 


— The Council of the County Borough of West Ham 
require tenders for electroliers, standards, &e., for the public 
buildings in the borough. Specifications, &c., may be obtained 
at the oflice of the borough electrical engineer (Mr. John J. 
Steinitz), Pumping Station, Canning Town, London, E., and tenders 
must be sent in to Mr. Fred. E. Hilleary, town clerk, Town Hall, 
West Ham, by 4 o'clock of Tuesday, May 10. Further particulars 
are given in our advertisement columns. 


— The Great Eastern Railway Company invite tenders for 
stores. Particulars of the Company's requirements are given in ап 
advertisement elaewhere, and forms of tender may be had on appli- 
cation at the Secretary's oflice, Liverpool-street Terminus, London, 
E.C., on and after May 2. Patterns шау be seen at the Company 8 
stores, Stratford, between 10 a.m. and 4 p.m. on the oth to the qth 
and from the 9th to the 11th May inclusive. Tenders must be sent 
in to the secretary (Mr. W. H. Peppercorne), Liverpool-street 
terminus, by 10 a.m. on May 12. 


— From an advertisement elsewhere it will be scen that 
the Edinburgh Corporation require tenders for wiring the St. 
Leonard's Police Station. Specifications. K., may be obtained 
from the resident electrical engineer (Mr. F. Newington), 5, Dewar- 
place, and tenders must be in by May 6. 


The Urban District Council of Colwyn Bay and Colwyn 
invite tenders for the supply and erection of plant for the lighting 
of their new promenade by electricity. Tenders to the clerk 
to the Council (Mr. Jos. Н. Roberts), Council (tlices, Colwyn 
Bay, by 4 p.m. on Monday, May 9th. 


The Electric Light Committee of the County Borough 
of Salford invite tenders for the supply of electric cables. Tenders, 
addressed to Chairman of Electric Light Committee, must be 
delivered at the oflice of the town clerk (Mr. Samuel Brown), Town 
Hall, Salford, by 9 a.m. of Friday, May 6. 


The Dudley, Stourbridge and Distriet Electric Traction 
Company require tenders for the erection of a power station, car 
shed, &c., at Drierley Hill. Tenders to the Company, 95, Colmore- 
row, Birmingham, by May 12. 


— The Municipal Authorities of Ronsdorf, invite tenders 
until May 10th for the erection and equipment of an electricity 
supply station. Tenders to Der Burgermeister, Ronsdorf, Germany, 
from whom conditions, &c., may be obtained for 58. 


Plans and tenders are invited until July lst next by 
the Municipal Authorities of Freiburg, for the equipment of an 
electricity supply station, and for the construction of an electric 
tramway. Tenders to Der Städtischen Tiefbauamt, Freiburg 
(Ober-Hheinland), Geruiany. 

— Tenders are invited until May Sth by the French Post 
and Telegraph Authorities for the supply of about 30 kilometres О 
gutta-percha insulated electric cable. ‘Tenders to Le Sous-Secre: 
tariat d Etat des Postes et des Telegraphes, Rue de Grenelle, Fans: 


Tenders Accepted.— The tender of Mr. Н. Lovatt, of London 
and Wolverhampton, has been accepted by the St. Pancras Vestry 
for the erection of additional buildings at the Regent's Park 
supply station, for the sum of £13,970. 


The Newington (London) Vestry have received four 
tenders for the erection of an electricity generating station in 
Penrose-street, and the Electric Light Committee recommend the 
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Dia ane of the lowest, that of Mr. C. Gray Hill, of Coventry, at 
Tenders Accepted.—The Hampstead (London) Vestry have 
accepted the following tenders for the supply of additional plant 
and machinery for their electricity supply department :— 
Siemens Bros. and Co., two 350-kilowatt steam alternators ( Willans- о 
87,1 


Siemens sets) ................................... FFC 
Ditto, a 50-kilowatt exciter in place of existing 23-kilowatt exciter 
610 


(less allowance of £300) oh . 
J. Brown and Co., t wo induced-draught wet- back boilers ............ 4,850 
J. Fraser and Son, feed-water heater, steam and exhaust pipes, &c., 

two duplex compound steam feed-pumps 1,806 
S. Z. de Ferranti (Limited), two switchboard panels .................. 
The Leyton District Council have accepted the following 
tenders for the supply of plant for electricity supply extensions :— 
T; -Coxhead: ais анаа ОЕА ЕКА ОВИЕ £2,595 
Siemens Bros. and Co., two dynamos and one continuous-current 
Wells Bros., two gas engines .........,....................._............... 1,708 

balancing transformer ttes esee snae 757 
Laurence, Scott and Co., switchboard lilli) . 150 

Tenders Received. In our issue of the 15th inst. we gave par- 
ticulars of the tenders sent in for supplying and fixing cables, con- 
ductors, lamps, columns, fittings, &c., for the lighting of the 
Bournemouth pier and lower pleasure grounds by electricity, 
Below is the full and official list of the tenders submitted. Mr. F. 
W. Lacey, M.Inst.C.E., is borough engineer and surveyor :— 
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| Pleasure Are lamps 


| Pier j 
—— А , grounds for pier and 

| installation. installation, | square. 
Crompton and Co... wouter £2,900 0 01,780 0 0£524 0 0 
Johnson and Phillips ............... | 1455 6 0 138612 0 66 0 0 
Drask Cor аас зи ткени йты , 81617 6 702 0 0,221 2 6 
Laing, Wharton and Down... ..... 786 0 о 694 0 O 227 0 0 
VVVVU—P , E 825 0 0| 507 0 0 270 0 0 
British Insulated Wire Co 725 4 7 532 0 2 32610 0 
Bournemouth and District Co. ... 57617 8, 485 2 8 35219 8 
588 3 0 472 0 0 192 14 0 


Cash, Robinson and Co. ............ 


— — ͤ]—— — — 


Beit, R. Whipp and Co., Bow, McLachlan and Co., Mendham and 
Co., Lovell-Simons and Co., Fippard and Cooper, and E. G. 


Bryant. 

Plant for Sale. Mr. Henry Hendriks in conjunction with 
Messrs. James and Lister Lea and Sons (acting for the mortgagees) 
will sell at 2:30 р on May 12, at the Estave Sale Room, 43, 
Waterloo-street, Birmingham, the valuable goodwill and old- 
established connection (including contracts, patents, trade mark, 
patterns, pattern books and registered designs of electric light 
fittings, &c.), of Winfields Limited, Cambridge-street Works, 
Birmingham. 

Business Notíces.—Messrs. Snowdon, Sons and Co. (Limited), 
of Millwall, London, E., notify us of the termination of their con- 
tract with Bell’s Asbestos Company, and of the fact that the solid 
lubricant known as ‘‘ Bell’s Asbestoline, invented and exclusively 
manufactured by Messrs. Snowdon, Sons and Co., is now being 
supplied by the firm under the registered name of ‘‘ Snowdrift ” 
lubricant. The firm are also in a position to supply lubricators 
and lubricating oils manufactured respectively from their own 
registered designs and under their own trade secrets. 


Dissolutions of Partnership.— Messrs. Richard Fiennes Barrett- 
Lennard and James Robert Willcockson (trading as Willcockson 
and Co.), electric light fittings manufacturers and art metal workers, 
27, Gloucester-street, Bloomsbury, London, W.C., have dissolved 
partnership. Debts by Mr. Barrett-Lennard. 

——————- Messrs. Frederic Charles Geary and John Hall, elec- 
trical engineers, trading at Swadlincote as Hall, Geary and Co., 
and at Birmingham under the style of the Birmingham Electrical 
Accessories Company, have dissolved partnership. Debts by 


Mr. Hall. 

Presentation.—On Saturday last the staff of the King’s Road 
Electricity Station of the St. Pancras Vestry presented Mr. H. R. 
Burnett, who relinquishes his position as engineer-in-charge at the 
station to take up the position of borough electrical engineer at 
Barrow-in-Furness, with a silver stop watch. The presentation 
was made by Mr. Sydney W. Baynes (chief electrical engineer), 
who referred to the valuable services of Mr. Burnett and to the 
good feeling which always existed between that gentleman and the 


staff of the station. 
Bankruptcy.—The discharge in bankruptcy of John Orme 
(trading as J. Orme and Co.), electrical and scientific instrument 
maker, 6, Cross-street, Finsbury, and Panama House, Leytonstone 
(and lately of 65, Barbican, London, E.C.), has been suspended 
for 24 years. 
Winding-up.—A petition for the winding-up of John Dewhurst 
and Son, Sheffield (Limited), was presented on the 2186 inst. by 


Thomas James Robinson, Royd's Foundry, Attercliffe. The peti- 
tion will be heard at County Court Hall, Sheffield, on May 5. 


Free Labour.—The Council of the Free Labour Protection 
Association, which exists for the purpose of watching legislation, 
strikes, &c., in the interest of non-unionist workmen, and whose 
offices are at 7, Victoria-street, London, S.W., issues a circular 
soliciting opposition to the Mines (Eight Hours) Bill, Steam 
Engines and Boilers (Persons in Charge) Bill, Boilers Inspection 
and Registration Bill, Common Employment Abolition Hill, and, 
Workmen’s Houses Tenure Bill. The objections of the Associa- 
tion to these measures are fully set out in the circular, of which 
copies should be obtained by those interested. 


Ediswan Dry Cap Lamp.—We illustrate below a new form of 
dry cap lamp, introduced by the Edison and Swan Company, and 
recommended for use in damp places or for outside lighting. It 
is claimed that these lamps are especially well adapted for mine 
and pier lighting, or for damp cellars, where plaster of paris has 


been found to soften after the lamps have been in use for some 
time. The cap is attached by means of a brass disc, and is 
fastened to the glass bulb by prepared cement, which is claimed 
to be thoroughly damp-proof; and the leading-in wires are free, 
so that the lamp has an air insulation in the interior of the cap. 
Although air insulation is thus provided, by using the.thin layer 
of cement between the brass and the glass it acts as а non- 
conductor, and consequently there is much less heat conducted than 
if the brass and glass were not intercepted. These lamps are 
supplied at 1d. extra, either for ordinary or high-voltage lamps. 


A Simple Electric Furnace.—To meet the demand for a simple 
and cheap apparatus for use in experiments on the behaviour of 
metals, alloys, ores and other materials when subjected to the heat 


of the electric arc, the arrangement shown in the annexed illus- 
tration, originally designed some years ago by Mr. W. Clark Fisher 
for private use, has been placed upon the market by Mr. R. W. 
Paul, of Hatton-garden. It was sought to provide an instrument 
alike suitable for furnace crucible, open hearth, welding, brazing 
and hard soldering, &c., for which purpose it was desirable that 
the carbons should be capable of universal movement at any angle 
in any plane. As shown by the illustration, the framework sup- 
porting the carbon holders consists of a slotted arch of metal, cast 
in two halves, mounted upon a fire-resisting and insulating base, 
and efficiently insulated from each other at the top, where they are 
bolted together. The carbon holders have a swivel action fitted 
with thumbscrews, so that they may be clamped in any position ; 
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the swivel action is attached to an insulated bolt, which passes 
through the slots in the framework, and allows of adjustment to 
any height. Each carbon holder has an action entirely independent, 
and both are thoroughly insulated from one another and from the 
framework. They may be arranged at an angle, as shown in the 
illustration, for crucible, welding or brazing work, or may both be 
placed horizontally or one horizontally and the other vertically, for 
furnace work. The apparatus is at present made in two sizes, one 
for 10 to 10 amperes at 500 to 100 volts, the other from 60 to 80 
amperes at 50 to 100 volts. | 


Vacuum Drying Chambers.— Mr. Emil Passburg, of 33, 
Brücken-Allee, Berlin, N.W., forwards а prospectus of his special 
type of vacuum drying chambers and apparatus for use by manu- 
facturers of electric cables, &c., and by the use of which it is 
claimed that a great saving of time and space and perfect insulation 
are effected. The chambers are made in various sizes, No. 7 
receiving a charge on the trolleys of from 2,000 to 2,500 yards of 
jute cable, and is stated to perfectly dry this quantity of material 
in about 20 hours. The drying process is under perfect control by 
the aid of an auxiliary testing apparatus, thus ensuring perfect 
insulation. Size No. 5, which is used for drying washed india- 
rubber, receives per charge on 98 perforated iron trays about 
224lb. of wet rubber, equal to about 81b. per tray, and this quantity 
is dried inabout twohours. Thechamberis adapted fortreating either 
best or inferior qualities, as the rubber is resting on trays and 
not hung, and consequently does not deteriorate from strain of its 
own weight. The rubber does not oxidise during the drying 
process, and an important claim is that the yield of the material is 
therefore greater. The cost of labour is minimised, and the drying 
process is independent of any particular climatic influence. It 18, 
of course, а further advantage in apparatus of this kind that within 
a few hours different qualities of rubber can, if required, be dried. 
The chamber works with a very small consumption of steam. 
Amongst the users of this apparatus are Messrs. Pirelli and Co., of 
Milan; Messrs. Siemens and Halske, of Berlin and Vienna ; Messrs. 
Felten and Guilleaume; The Harburg-Vienna United India- Rubber 
Factory, Harburg ; W. Warne and Co., London ; and many others, 


The Sonja Arc Lamp.—Messrs. Wilhelm and Co. are the 
sole agents in this country for this lamp, which is manufactured by 
Mr. К. Weinert, of Berlin. It is of the enclosed arc type, and is 
claimed to burn for 100-200 hours for continuous or alternating 
current. There is no spring, clockwork, or separate resistance, 
and the lamp needs no regulation. It is easily served, and is 
claimed to give an even, steady light, suitable for indvor or outdoor 
use. The ''Sonja" arc lamp is made in four sizes, for 2} to 9 
amperes. Further particulars can be obtained from Messrs. 
Wilhelm and Co., 11 and 12, Westmoreland-buildings, Alders- 
gate-street, London, E.C. 

Electro-zincing.—Electro-zincing has been adopted by Mr. Peter 
Brotherhood for his air-compressor tubes, and a plant is being 
erected at his works at Delvedere-road, London, on the Cowper- 
Coles regenerative system. 

Wire Imports.—The weight of copper-wire imported into this 
country from the port of Bordeaux, France, for the year 1897 was 
7,868 cwts., а decrease of 13,523 cwts. on the figures of 1806. 

Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 20 to 26, 
with the ports of destination: 

А rgentina— Buenos Ayres, £280. Australasia—Adelaide, £192 ; Auck- 
land, £81; Fremantle, £105; Launceston, £104; Melbourne, £332: 
Sydney, £966; Townsville, £400; Wellington, £628 (including £337 
telegraph materlal). Austriu Trieste, £400 (telegraph material). Brazil 
— Porto Allegre, 480 (telegraph material); Rio Janeiro, £4,704 (telegraph 
material), British Guiane—Demerara, £112 (including £104 telegraph 
material). Cey/on—Colombo, #85. China—Shanghai, £37. Cochin China 
Saigon, £30. Denmark—Copenhagen, £75. £yypt—Alexandria, £230 
(including £205 telegraph material), France—Bordeaux. £74 ; Boulogne, 
407. Germiny—Hamburg, £135.  Greece—Virxus, £110. Holland— 
Amsterdam, £110; Flushing, £49. India—Bombay, £430 (including 
£416 telegraph material); Calcutta, £344; Madras, £25. — Japan— 
Yokohama, £270.  Mexico—Vera Cruz, £57. New Zcedand—Oamaru, 
£858. North Sca, £5,996 (telegraph cable). Norway—Christiania, £40, 
Hortugal — Beira, £419 (including £47 telegraph material); Lisbon, £15, 
Russia— Libau, £146. Siam—Bangkok, £13. South Africa—Cape Town, 
£292 ; Delagoa Bay, £490; Durban, 42.717 (including £1,780 telegraph 
material) ; East Loudon, £222 ; Port Elizabeth, £107. Shot ii — Barcelona, 
445; Malaga, £353; Santander, £50. Sucden—Stockholm, £165 (tele- 
graph material), Total £22,516, against £15,536 for the period from 
April 16 to 27 last year, 

The Journal. -Part CX XXIII. of the Journal of the Insti- 
tution of Electrical Engineers is now ready, and contains Mr. G. 
Binswanger-Byng's Paper **On the Manufacture of Lamps and 
other Apparatus for 200-Volt Circuits," and the discussion there- 
upon; and a communication from Mr. Н, N. Allen, B. Sc., on 
“ Sparkless Reversal in Dynamo." 


Steam Engine Trials.—A special class in steam engine trials, 
intended for draftamen and advanced engineering students, will be 
conducted by Prof. Pullen and Mr. H. A. Clark at the South. 
Western Polytechnic, Manresa-road, Chelsea, S. W., on Tuesday 
evenings, commencing May 17 and terminating June 28. 


Catalogue.— We are in receipt of a tastefully-got-up catalogue 
from Messrs. Cole, Marchent and Morley, which contains a large 
amount of useful and interesting matter. The firm are manu- 
facturers of vertical high-speed engines for electrical work, fans, &c., 
and have supplied some seta of electrically-driven circulating and 
air pumps to the Bradford central station. The circulating pump 
motors are compound-wound, while the air pump motors are 


shunt-wound. 
MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Bangor.—The prolonged contest between the electric lighting 
and gas interests has at last been settled, the outcome being a 
compromise. At the last meeting of the Town Council (Dr. Grey 
Edwards said that it was obvious that in the present state of 
the finances of the town generally it would scarcely be right to call 
upon the ratepayers to bear the burden should there be anything 
like a loss upon the electric light installation. They were reluctant 
to dispose of their Provisional Order to a com pany, and therefore 
a number of influential ratepayers had signed a bond guaranteeing 
to be responsible, in the event of there being any deticiency, for 
about £500 annually for five years. The bond already covered a 
sum of 4515, and it was hoped that it would be still further in- 
creased. The extremo cost of the electric livhting scheme now 
suggested would be £10,000, whilst it would cost about 23,000 
more to extend the mains to Upper Bangor. The Local Govern- 
ment Board is, therefore, to be asked to sanction a loan of £10,000 
for establishing an electricity supply station. 


Barking.— Mr., W. O. E. Meade- King held a Local Government 
Board inquiry at Barking, on Friday, into the application of the 
District Council for sanction to borrow £15,000 for electric lighting 
purposes. There was considerable opposition from the раз 
interests, which were represented hy counsel. In support of the 
Council's application Mr. Bartley Dennis stated that the town, 
although only eight miles fron: London, had been for several years 
lighted by oil lamps, the Council refusing to pay what they con- 
sidered the exorbitant charge of 48. per 1,000ft. for gas. The cost 
of the oil lamps was £3 per lamp per annum, whereas the cost of 
incandescent electric lamps worked out at £7. 133. 10d. At the 
present moment the Council had offers to take electric current for 
an equivalent of 2,037 8 c.p. lamps for private lighting. The area 
proposed to be lighted was conterminous with that now lit by oil, 
and in some of the principal streets, no doubt, arc lamps would be 
put up. It was calculated that the £15,000 when expended would 
put up buildings and machinery to generate 160,000 units of electric 
current. Тһе engineer estimated the working costto be £1,507 for 
supply to private houses, or 25d. per unit, and that if they charged 
Gd. per unit it would leave a considerable margin of profit to go to 
the reduction of the rates. Mr. W. C. C. Hawtayne, the consult- 
ing engineer, gave technical details. Tenders had already been 
obtained, and the amount of the contracts provisionally entered into 
was £11,472. In addition to public lighting the plant would be 
capable of supplying current to an equivalent 3,000 8 c. p. lamps for 
private lighting. Mr. Hawtayne and Mr. Е. Н. Lister, the ener- 
getic clerk to the Council, who also gave evideuce, were subjected 
to a lengthy cross-examination. In the course of the inquiry it 
transpired that the (ias Company had recently offered to reduce the 
price of gas from £4. 23. to £2. 153. per lamp per annum, and 
should the Council accept this offer they will have effected a saving 
of 278. per lamp, or a total of £629. 23. per annum on 466 lamps. 
In itself this is sutticient justification of the action of the Council. 
The inquiry lasted 54 hou сз, and was then adjourned to to-morrow 
(Saturday). 


Battersea.—The Vestry have decided not to allow the National 
Telephone Company to lay underground tubes in this district for 
telephone cables, 


‚ Bedford.—The Town Council have decided to apply to the Local 
Government Board for sanction to borrow £5,400 for electric light 


extension purposes, including the wirine and fitting of the 
Market Hall. И й E 


Bristol.— The Sanitary Committee of the Town Council and the 
Bristol Tramways and Carriage Company have arrived at an 
agreement on the question of which Should supply eleetric current 
for working the tram ways. The main features of the agreement 
are that the Company are to be allowed to generate the necessary 
electric current and to use the overhead system upon all the 
existing tramways and upon the extensions, on condition that if 
any other system of electric traction which may appear to the 
Council to be an improvement on the overhead system is adopted 
and worked at a profit of 5 per cent. or upwards on the capita 
employed in five or more towns in the United Kingdom of а popu 
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lation exceeding 100,000 (any district in the county of London 
under the control of a vestry being regarded for the purposes of 
this condition as a town) the Company will adopt that system on 
notice from the Council, provided that the mileage of the tramways 
on which the improved system is adopted is approximately the same 
as the mileage of the Company's electric tramways, and provided 
the Board of Trade decide that having regard to the length of the 
Company's unexpired period, it is equitable that the Company should 
make the change. Any question as to approximation of mileage to 
be settled in case of difference by the Board of Trade. The Com- 
pany are not to supply electric current to other companies or 
persons within the City. The Corporation are to have the right to 
use the Company's posts for supporting public electric lamps. The 
time at which the Corporation may first exercise their power of 
purchase is to be 17 years from May 1, 1891, and at subsequent 
periods of seven years. "The construction of the extensions is to be 
obligatory on the Company. The Council will be asked to approve 
the agreement at its meeting to-day (Friday). 


Buenos Ayres.— At a meeting of the City of Buenos Ayres Tram- 
ways Company, the chairman stated that the question of the intro- 
duction of electric traction had been fully considered by the directors, 
and by the local committee and general manager. The report of 
the local committee on the matter had been handed to a tirm of 
experts, who had endorsed the views of the committee, viz., that 
the substitution of electricity for horse-power was not desirable, 
either in the interests of the public or of the Company. The board 
had, therefore, come to the decision that, although electric traction 
might possibly be adopted with advantage to suburban trattic, it 
was unsuitable to the narrow streets in which their lines were laid. 
We recommend that the directors of the Buenos Ayres Company 
and, if possible, the local committee referred to, should visit Dover, 
where the electric trams thread the narrow thoroughfares with great 
success, and are mecting with more than anticipated support from 
the townspeople, many of whom were not always favourable to the 
trams. 


Camberwell.—The Vestry resolved on Wednesday evening not 
to take any further action in regard to the proposed purchase of 
that part of the undertaking of the County of London Electric 
Lighting Company as lies in the parish. 


Carlisle.—The City Council have received the sanction of the 
Local Government Board to a loan of £30,000 for electric lighting 
purposes. 


City and South London Railway Extensions. The City and 
South London Railway Bill has passed the Committee stage of the 
House of Lords. "The Bill confers power to acquire further lands 
and construct sidings upon their authorised extensions, and also 
empowers the Company to raise £153,000 additional capital. The 
powers originally sought, to sell a portion of the undertaking to 
the City and Brixton Company, were struck out of the Dill in the 
House of Commons. 


Croydon. —Mr. G. W. Willcocks held а Local Government Board 
inquiry last week into the application of the Town Council to 
borrow £11,000 for electric lighting purposes. The town clerk 
(Mr. E. Mawdesley) stated that £5,000 of the amount was for 
extension of works and the balance for additional plant, &c., with 
the exception of £1,000, which was the sum payable to the British 
Thomson-Houston Сошрапу on the Corporation taking over the 
undertaking. The agreement between the Corporation and the 
Company was that the latter should supply the plant, work the 
station, and supply the current for a period of ten years from 
March 23, 1896, the Company guaranteeing to pay to the Cor- 
poration half-yearly, during the working, an amount equivalent to 
the sinking fund and interest, the Corporation having the power at 
any time to determine the contract by giving six montlis' notice. 
If such power were exercised at the end of the first year they were 
to pay to the Company £1,000. The Council had now decided to 
take over the works at the earliest possible moment, and had there- 
fore to pay the £1,600 under the agreement, because they were 
satisfied that there was no risk attaching to it. Prof. Kennedy 
gave technical details, and the chairman of the Electric Lighting 
Committee (Alderman Miller) gave evidence as to the increasing 
demand for current, 


Electric Traction in Paraguay.—The tramways in Asunsion, 
Parayuay, are to be converted into electric lines. The necessary 
plant will be purchased in England by the general manager (Mr. 
A. O. Brown) who is on his way to London. 


Electricity in Mining.—At the recent extraordinary general 
meeting ot the Sheba Guid Mining Company the generat manager 
(Mr. А. A. Blow) said that their transmission plant had already done 
good service in conveying power a distance of five miles from the 
Queen's River, and had now been in steady operation nearly three 
years. Owing to the forced usage of the plant repairs had 
become necessary, and its etliciency has therefore been diminished 
somewhat. 'The Company's new electric tramway had also been 
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of considerable service, as it had caused а material reduction in 
railway tariffs, 


Fulham (London).—The Vestry have adopted the recommenda- 
tion of the Electric Lighting Committee to carry out the terms of 
their Provisional Order. 


Glasgow.—The City Council have approved the recommendation 
of the Electricity Committee to supply electric current for lighting 
(Jueen’s and Princa’s Dock at 2d. per unit. 


Glossop.—A sub-committee has been appointed to collect inform- 
ation upon electric lighting, and particularly as to the advisability 
of applying for a Provisional Order. The Committee have been 
authorised to obtain expert assistance if necessary. A special 
meeting of the District Council will be held on June 6th to 
further consider the matter: 


Greenock.—A conference took place at the Board of Trade on 
Friday last, between the representatives of the various parties 
interested in the application for a Provisional Order by the North 
British Electricity Supply Company for Greenock, Port Glasgow 
and Gourock. Sir Courtenay Boyle, who presided, states that in 
the event of Greenock not taking advantage of their Provisional 
Order within a year, the Company would be heard again, if they so 
desired, and their application favourably entertained. Provost 
Rodger, of Port Glasgow, gave a guarantee to the Board that, in 
the event of Greenock laying mains to the Port-Glasgow boundaries, 
that burgh would take current from the Greenock Council. 


Hackney.—At Wednesday's meeting of the Vestry a memorial 
was presented urging that the Vestry should dispose of its electric 
lighting order to the applicant who offers to pay £5,000 or £6,000 
a year in reduction of the rates. Later in the evening a deputation 
of ratepayera waited upon the Vestry urging that it would be 
detrimental to the ratepayers if the order was transferred and 
allowed to slip out of the Council’s hands. Both views are to be 
considered by a joint committee, and a special committee has been 
appointed to consider the writ served upon the Vestry by Mr. 
Medhurst. 

The Vestry have declined to allow the National Telephone 
Company to exend their wires or to aílix their poles on Vestry 
ground. 

Inverness.— The Town Council have appointed a sub-committee 
to ascertain the probable demand for electric current in the town, 
and also to obtain information for the guidance of the Council from 
other towns where electricity supply works are in operation. 


Jubilee Bonuses. —In the House of Commons, last week. Mr. 
Hanbury, Financial Secretary of the Treasury, said that although 
some of the leading private telegraph companies had granted 
Jubilee bonuses to their staffs, there was no reason for specially 
recognising that event among the postal telegraphists, as all extra 
duty performed during that year was paid for as overtime on а 
liberal scale. 


Leeds.—The Highways Committee of the City Council have 
decided to equip electrically the Headingley, Chapeltown, Dews- 
bury-road and Hunslet sections of the local tramways. 

The results of the experimental electric tramways in this town 
appear to be most satisfactory, as might reasonably have been 
anticipated, and figures have been published showing the result of 
a week's run, giving the total car receipts at £658. 163. 4d., and the 
surplus net profit per car-mile per week equal to the rate of £6,600 
per annum, on а total capital expenditure to date of £138,374. 


Leyton.—A Local Government Board inquiry was held last week 
into the application of the District Council for sanction to borrow 
£15,000 for electric lighting extensions. The clerk to the Council 
(Mr. R. Vincent) stated that £27,530 had already been borrowed 
for electric lighting purposes, and over £29,000 had been expended. 
The electrical engineer (Mr. H. C. Bishop) said that at present the 
number of electric lights in the district, public and private, was 
6,780, of which 29 were arcs and nearly 600 more were waiting for 
connection. The present plant would be insutlicient to meet the 
demands of next winter. There was no opposition. 


Light Railway Schemes.—Messrs. (ireenwood and Batley, 
Limited, of Leeds, have given notice of their intention to apply to 
the Light Railway Commissioners for authority to construct a light 
electric railway between High-street, Dundee, and Broughty Ferry. 
Tho estimated cost of construction and equipment is put at between 
£60,000 and £70,000. The line would be constructed on the over- 
head trolley system. | 

The London United Tramways Company have given notice of 
their intention to apply for power to construct a light electric 
railway between High.street, l xbridge, to High-street, Hanwell, 
and from the southern end ot Kew Bridge to Richmond, Petersham 
and Hampton Court. The total length of the proposed lines, 
which will be constructed to the standard gauge, is over eight miles. 

The Metropolitan Tramways and Omnibus Company, Limited, 
have given notice of their intention to apply for authority to con- 
struct light railways in portions of the countics of Middlesex and 
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Herts. These lines are intended to cannect the Harrow-road and 
Willesden tramways with the North Metropolitan system at Fins- 


bury Park. 
The Light Railway Commissioners held an inquiry into an applica- 


tion to construct a light (electric) railway in Chatham, Rochester 


and District. Mr. Dickens, Q.C., and Mr. Morton Smith appeared 


for the promoters (the Rochester, Chatham, Gillingham and District 


Electric Railways Company, Limited), Mr. Wedderburn, Q.C., for 
Mr. H. Jasper (the chairman of the local electric light company), 
who opposed the scheme and brought forward a rival proposal, and 


the various district councils and other local bodies were also legally 


represented. Mr. Dickens said the scheme, which would be very 
beneficial to the towns and districts proposed to be connected, was 
one which should be dealt with under the Light Railways Act. 
It would supply a means of transit in districts that were very in- 
adequately supplied at present. By the scheme they would have 
direct communication between the three towns and get rid of the 
difliculty of having only a certain amount of communication in the 
High-street and very little in the outlying parts. Не contended 
that Mr, Jasper's and the Rochester and Chatham Electric Lighting 
Company's objections were identical. Mr. J asper had objected to 
their method of procedure and yet propounded a rival scheme 
under the Light Railways Act. The engineer to the promoting 
company (Mr. Fraser) gave technical details. The construction of 
the permanent way would, he said, entail an expenditure of about 
£140,000 and the electrical equipment another £80,000. Evidence 
of ratepayers and others in the district in favour of the sheme was 
submitted. Amongst the witnesses against the application was 
Mr. T. Aveling (of Aveling and Porter, engineers) Eventually 
the inquiry was adjourned till to-morrow (Saturday). 

The British Electric Traction Company have decided to apply to 
the Light Railway Commissioners for an Order to construct a line 
commencing from Johnstone and through Thornhill, Elderslie, 
eflecting a junction with the present line at the west end of Paisley 
and onward to the terminus at Ibrox, 

A proposal has been brought forward for the construction of a 
light railway between Worksop and Newark. 

The Light Railway Commissioners are also to be asked to sanction 
the construction of a light (electric) railway between Redditch, 
Headless Cross, Crabb’s Cross and Astwood Bank. 

An application is to be made to the Light Railway Commissioners 
to authorise the construction of a light (electric) railway between 
Harrogate, Starbeck and Knaresborough. The line is to be con- 
structed to the standard gauge. 

Mr. Henry Jasper gives notice of intention to apply for authority 
to conatruct light railways in Rochester, New Brompton and 
Chatham. 

The Bournemouth, Poole and District Light Railways (Electric) 
Company notify that they propose to apply for leave to construct 
light (electric) railways between Bournemouth and Poole. | 

Ап application is to be made for an Order to construct a licht 
(electric) railway between Bristol and Bath. The promoter is Mr. 
T. Pressland. Tne line is to be constructed to the standard gauze. 


Littleborough.—The Lighting Sub-committee of the District 
Council have been instructed to consider and report upon the 
advisability of lighting this district electrically. 


Longton.—The Corporation of Longton, who have decided to 
take up the question of municipal electricity supply, have retained 
Mr. Robert Hammond as their consulting electrical engineer, to 
prepare a scheme. | 

Metropolitan Asylums Board.—The Board have decided, on 
the suggestion of Messrs. Burstall and Monkhouse, to apply to the 
Local Government Board for permission to obtain tenders for the 
generating plant for the electric lighting of the Northern Hospital 
from selected firms, without advertising for sealed tenders. 

Messrs. Handcock and Dykes have Ъзеп appointed consulting 
electrical engineers in connection with the electric lighting of 
Tooting Bec Asylum, at a commission of 5 per cent. on the work 
carried out under their supervision, 

Mexico.—A recent report on the trade of Mexico refers to the 
water-power facilities of that country, in special relation to the 
-use of electric power transmission for cotton mills and other 
factories, Although the ventral tableland of Mexico does not 
abound in large permanent streams or rivers, owing to the scanty 
rainfall, the relative scarcity of water is compensated in great 
measure as regards water-power by the broken nature of the 
country and the consequent frequent occurrence and height of its 
waterfalls. The great advance made of recent yeara in the trans 
mission of power to considerable distances by electricity makes it 
now possible to utilise falls of water, as motive-power for industrial 
purposes, in places where it would be impracticable from an econo- 
mical standpoint to erect factories, and in many cases to make use 
of the same stream several times over at different elevations. There 
is no reason, therefore, to anticipate that, for the present at any 
rate, the development of industrial enterprise, which is a marked 

eature of the country, will be in any way checked by the want of 


cheap motive-power. Contrary to usual report, it is stated that the 
superiority of English cotton machinery is now so fully recognised 
in Mexico that for some years past all the new machinery erected 
in this country has been of English make. 


Mitchelstown (Cork). A Board of Trade inquiry was held here 
on Friday las by Major P. Cardew, R.E., for the purpose of finally 
deciding the exact nature of the opposition to the electric lighting 
scheme, and whether ‘‘the power of supplying the electric light 
was to be vested in the Board of Guardians or in a new body which 
does not exist in Mitchelstown at present,” namely. Town Commis- 
sioners. The engineer to the board (Mr. R. O'Driscoll) gave 
particulars of the proposed electric lighting scheme. Water-power 
would be used. ‘I'he stream could supply them with 17} n.r. on 
an average. The (iuardians were the only lighting authority in 
the town, and the Act of Parliament Jately passed only gave them 
power to light the town by electricity. It would (says а local 
paper) be illegal to light the town by gas. 


Oldbury.—The Midland Electric Corporation have decided to 
drop their application for a Provisional Order for thia town, and 
the District Council, who are also applying for an Order, have 
decided to take ** electricity in bulk " from the Company. 


Plymouth.— The foundation stone of the electricity supply 


station at Prince Rock was laid by the Mayor (Ald. J. T. Bond) on 


Thursday last. 


Ripley.— There is А movement in favour of introducing tho 
electric light in this district. A petition to the Council in favour 
of the proposal has already received 500 signatures. 


St. Pancras (London).—At the last meeting of the Vestry on 
Wednesday, Mr. H. J. Menzies (chairman of the Electricity and 
Publie Lighting Committee) moved the adoption of the report of 
that Committee in regard to the working results of the electric 
light undertaking during the year to December 315 last. The 
total revenue amounted to £33,347, an increase of £6,258, or 22 
per cent. overthe previous year. The net protits were £0,517, which, 
after writing off the deficit of £800 from 1596, left a net profit of 
£5,717. Mr. Menzies said the accounts were the best yet 
produced, and that the expectations upon which the under- 
taking was started had in the main been realised. If it had 
been the property of a company, a dividend of 6 per cent. 
would have been earned and £3,009 carried to reserve. 
He thought the Vestry should recognise the labours of the stati, 
including the chief engineer, Mr. Sydney Baynes, the chief clerk, 
Mr. A. E. Pycraft, and the stokers. The latter had not fully 
earned the bonus promised them, but he trusted the committee 
would take their case into consideration and make some recom- 
mendation on the subject. The report was adopted, and it was 
decided to transfer from the profits £4,000 to reserve, and to carry 
£1,717 to the 1898 accounts. 


Sheffield.—At the public meeting of ratepayers on Tuesday the 
resolution approving the Councils Bill for the purchase of the 
Electric Light Company's undertaking was defeated. The meeting 
was looked upon as formal, all classes of ratepayers being regarded 
as favourable to the purchase, but the electric wiring contractors 
of the district, believing that the Corporation intend to develop 
the business of general electricians, attended the meeting in force, 
and, disregarding all assurances and appeals, voted against the 
Council promoting thoir bill in Parliament. A poll will be taken 
next month. The Council on Wednesday discussed the situation 
created by this vote, and again unanimously approved their bill now 
before Parliament. 


Southport.—The Local Government Board have sanctioned в 
further loan of £21,178 for electric lighting extensions. The profit 
" 15 past year's working of tlie department is estimated at about 


Spanish Finance. — According to report the Spanish Minister of 
Finance is considering the necessity of imposing new taxes upon 
electric lighting undertakings (amongst other industries) in Spain, 
in order to meet the extraordinary expenditure entailed by the war. 


Swansea.—The Town Council have at last decided to proceed 
with their combined electric lighting and refuse destructor scheme. 
Some delay has taken place owing to negotiations with the British 
Electric Traction Company, who offered to take over the Council's 
Provisional Order for £1,000 down and an annual payment of 10 
per cent. of the gross receipts. This offer was rejected by the 
Council, who in turn offered to supply the Company with electric 
current for working the tramways at lid. per unit up to 400,000 
units and Lid. per unit beyond. The Company, however, declined 
this proposal, and the Council’s consulting engineer (Mr. E. 
Manville), submitted a report, on Friday, on the probable expen- 
diture which the joint scheme would involve. This was веб out аз 
follows :—(1) Capital expenditure for low-tension continuous- 
current system as per report of March 15, £32,470 ; (2) capital cost 
of arc lighting plant in compulsory streets, £1,584 ; (3) cost of low- 
tension feeders to outside districts, £7,227 ; (4) cost for dust 
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destructor arrangement, £11,287 ; (5) cost of site, not ascertained 
—total, £52,568. The Local Government Board is to be asked to 
sanction a loan of £60,000 for carrying out the scheme, It augurs 
well for the future of the undertaking that these steps have been 
taken with practically the consent of the whole Council, several of 
the opponents of the old *'triple scheme” voting in the majority. 


Tipton (Staffs.).—At the meeting of the District Council on 
Tuesday а deputation of the Midland Electric Corporation for 
Power Distribution, comprising Mr. Albright (chairman), Mr. 
Addenbrooke (engineer) and Mr. Lowe (solicitor), attended for 
the purpose of further discussing the Company's application for a 
Provisional Order. А proposition was carried to the effect that 
a fair price between the maximum of 3}d. and the minimum of 2d. 
be determined by reference to the Board of Trade arbitrator. 


West Ham.—A Local (Government Board inquiry was held here 
on Friday into the application of the Town Council to borrow, 
amongst other sums, £2,841 for the electric lighting of the various 
p buildings in the borough. The application was supported 

y the deputy town clerk (Mr. G. E. Hilleary) and the borough 
electrical engineer (Mr. John J. Steinitz), who explained that the 
sum included the lighting of the Town Hall (777 lights) at a cost of 
£1,800, 45 lights in the police-court, 101 in the stables and stable- 
yard, 32 in the fire station, mortuary and other offices at Canning 
Town, 8 in the public convenience in the Broadway, Stratford, and 
3 lights in the fire brigade station, Woodgrange-road, leaving £135 
for contingencies. 

The Council notify that they will be in a position to supply elec- 
tric current for lighting purposes from September 29th next. 


PATENT RECORD. 


A record of Applications ror Patents and Patent Speeiteatians Published 
ia compiled for this journal by Mr. J. C. CuHapmam, Fel. Chartered Inst. 
Potent Agents, of 70, Chancery-lane, W.C., from whom all iuformation on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


NoTE.— The Spe ifications of Applications for Patents are not open to 
public inspection until after the aercptance of the complete Specifications, 
The names within parentheses are those of comnoinicntors of inventione, or 
where complete specifications accompanies application an astcrisk is sufficed. 


March 31, 1898. 

7,731. C. Cnorr. London. Au automatic electric fog and general signal 
apparatus. 

7,751. La SociETE GUYENET ET DE MOCOMBLÉ. London. Improvements 
in lifts worked by electricity with hydraulic braking apparatus. 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, 12th 
November, 1897, being date of application in France.) 

7.754. J. T. Rossos, С. Н. ManspEN and H. W. ITALIAN. London. 
Improvements in and connected with electric motors for motor 
vehicles, launches, and for other driving purposes, and in gearing 
to be used therewith. 

7,764. J. Н. Hore. Birmingham. An improved apparatus for the 
electro-deposition of metals, 

April 1, 1898. 

7,798. F. Nus, Halifax. Electrical switch. 

7,825. C. Rarrron. London, Improvements in interchangeable electric 
signs and the like. 

7,855. E. WII SON, Н. Gopsat and C. J. Evans. London. Improvements 
in transmitting electric impulses and signals and apparatus 
theretor. 

7,862. Y. Boum, London. New or improved combined globes and 
shades for incandescent electric lamps and for electric are lamps, 
and for facilitating the application of advertisements thereto. 

April 2, 1898. 

7,878. A. ANDERS and Veritys (Limiten). London. Improvements in 
telephones, electric bell pushes and the like. 

7,877. E. BaiLey and G. R. Cox. Holgate. Improved means in the pro- 
duction of white lead aud oxide of lead by means of volatilising 
metals or ores by the use of the electric arc. 

7,895. T. BnTON. Blackburn. An improved construction of fusible cut- 
out for electric circuits. 

7,903. J. M. D. Sorg. Brussels. Improvements in electric interrupters.” 

7,907. L. Greig. Edinburgh. An improved electrical cut-vut. 

7,929. Т. L. JoNES. London. IIigli-iusulation electric light switch. 

7,940. Т. Н. MISSHALL. London. Au improvement in coin-freed elec- 
tric meter». 

7,941. P. F. W. 5імох. London, An improvement in holders for elec. 
trical glow lainps. 

7,958. J. Н. Barry. London. An improve] system of electric propul- 
sion for ships, yachts, submarine-buats, torpedoes, and other 
purposes, 

7,961. A. Witson. Edinburgh. Improvements in electric switches. 

April 4, 1898. 

8,019. A. J. Bovim. London, Improvements in or relating to alterna- 
ting motors. (О. Patin, ——.) 

8,024. Hv. R. Reap aud N. THoMirsoN. London. Improvements in 
means or apparatus tor electro-plating. 


8,056. A. J. Warp. London. Improvements in or relating to electric 
batteries or the like. 

8,037. D. G. FirzGERALD. London.  Improvementa in the manufacture 
of the peroxide elements of secondary batteries. 

8,045. J. W. Mackenzie. London. Improvements in sockets or holders 
for incandescent electric lamps. (Allgemeine Elektricitäts-Gesell- 
schaft, Germany.) 


April 5, 1898. 


8,054. J. Moores and Н. О. Farrer. Manchester. Improved means 
for fixing or titting incandescent electric lamps into lanterns. 

8,070. W. Woon. Bristol. Improvements in electric trolley wire section 
insulators. 

8,085. A. A. PoLLOCk. Glasgow. Incandescent electric light decorations.* 
8,097. A. E. GnEviLLE. London. А medical electric generator or hot- 
air bath for the application of heat to the human body.* 

8,140. G. М№конт. London. Improvements in switches for electric 
circuits. (Date applied for under Patents, &c.. Act, 1885. Section 
103, September 18, 1897, being date of application їп United 
States.) 

8,142. В G. Lawwr. London. Improvements in systems of electrical 
distribution. (Date applied for under Patents. &c., Act, 1883, 
Section 105, September 18, 1897, being date of application iu 
United States.) 

8,149. C. Nietsonx, London. Improvements in electric: welding machines. 

8,192. R. F. Hatt. Birmingham. Improvements in electrical connec- 
tions, switches and terminals, 

8,202. S. F. WALKER. Cardiff. Apparatus for quickly and tightly closing 
and quickly opening portable electric batteries. 

8,222. G. Вүх‹ and A. E. Амин. London. Improvements in clutches 
and brakes for arc electric lamps. 

8,233. J. T. HimmMecer and J. Crowrey, London. Improvements relat- 
ing to electric tram and like cars. 

8,262. G. Н. Rayer. London. An improved controlling device for 
electric motor vehicles and the like. (H. Leitner, France). 


April 7, 1898, 

8,273. Н. OPPENHEIMER. London. Improvements in and connected with 
electric bells, 

8,274. Н. OPPENHEIMER. London. Improvements in and connected with 
electric bells. 

8,275. Н. OPPENHEIMER. London. Improvements in and connected with 
annunciator movements, (Actien- Gesellschaft Mix and Genest, 
Germany.) 

8,276. Н. OrrENuEIMER.. London. Improvements in and connected with 
primary batteries, 

8,277. Н. OPPENHEIMER. London. Improvementa. in and connected 
with keys or switches for multiple switch-boards, (Actien-Gescll- 
schaft Mix and Genest, Germany). 

8,278. D. S. Stranc. London. Improved fuse-box for electric light 
cables requiring resin, oil, or other compounds as an insulating 
material at terminal jointa, &c. 

8.298. A. Brix and F. Beever. Glasgow, Electro-photo-telegraph. 

8,501. E. DucnuETET. Brussels. Improvements in the construction of 
Morae' s registering tclegraphic instruments.” 

8,314. G. Rosset and J. Rosset. Brussels, Improved electric pile. 


. 8,319. К. Kress, London. Improvements in electrodes апа in the 


the method employed for producing them. 
8.5 8. A. Ross. London. Improvements in or relating to electric arc lamps. 
8,541. Н. WiGaN. London. Improvements in electric alarm apparatus." 
8,548. A. C. Hear, London. Improvements in electrical measuring and 
indicating instruments. 
8,271. M. Botcuet. London. Improvements in electro-magnets. 
8,574. G. C. Fricker, London. improvements in are lamps. 


April 9, 1898. 
8,391. A. L. Davis, London. Improvements in high-tension transformers 
and induction coils for Rontgen ray work and for other purpcees. 


SPECIFICATIONS PUBLISHED. 


Notr.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1897. 


27,544. Prick AND Gori. p. Automatic electro-mechanical circuit closers 
for alarm and signalling systems. 

28.905. Grossman. Controllers for motors and brakes of electric cars. 

29,244. Guyexot., Apparatus for frecing, lighting and extinguishing gas 
burners at a distance by means of electricity. 

29,826. MII IIS. Conductors for electrical machinery and dynamo-electric 
machines, motors, and other electrical apparatus. 

29,994. Heys. (Heilinaan.) Electric locomotives. 


1898. 


491. Емшсн, Device for use in controlling electric motors, 

665. Hips and Crotse. Electric switches. 

817. Thompson and SULLIVAN, Electric railway conduit systems. 
1.194. РнияггаАнт, Secondary batteries. 
1.380. Јонххох. Regulation ot dynamo electric machines and motors. 
1.809. RN AU Hr. Electric insulators, 
1,872. Syira (Rosa). Curve tracer of electrical measurements. 
1,921. Exc Et and Krart. Telephones. | 
2.770. JAEGER and Benver. Holders for incandescent electric lamps. 
2,891. GRUNERT., Announcing and recording apparatus applicable to 

telephones. 

3,074, JExiscH. Electric bells. 
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“veg, BOOKS ms m features in our operations of the past year 


The first ін our return to the payment in full of our half-yearly coupon, and 
„Quantitative Chemical Analysis by Electrolysis,” by Dr. 


secondly the completion of the каје of the deferred stock - QS 
Al der Classen and Dr Walter Lib. Third English edition. can Telegraph Company and the Te mvestment of the proceeds in divi 
Alexander Cla . b. : : 


paying securities. The reduction in tlie rate of the Anglo dividend, pras 
took place in 1885, prevented ua trom meeting certain coupons on | 
due dates Between 1888 and 1891, we were exactly | 1 
behind, but since the latter date we have been able Brac un у 
recover the lost Kround, and for the last seven years we have р ап 
Average of £6. Bs. 7d. per ceut., and we are now at ast aiu 
The payment in full of the two last coupons on 1 5 i 
dates is a matter on which I think all connected with this 15 
whether trustees or certificate holders are entitled to be congratu + i 
The proceeds of the sale of a further amount of £69 200 аи 
Deferred stock have been re invested in other securities of the prd ied 
vided by the trust deed, and the distribution of the investment over 8 
area will, I think, give greater security to the Trust, and I will presen b 1 
you. in the terms of the trust deed, to approve our action in this е 
will be seen on reference to the balance sheet that the iten of tosson m oe 
securities " haa been increased by £36.726 to £60,064. l'his, as SP a 
at our last meeting, is due to the sale of Anglo-American Ri 
stock, For the benetit of any certificate holders who were not re | 
at the last meeting, it шау be as well to repeat the inforina 151 
which I gave on that occasion, Before. the trustees decided m 19 
a portion of our Anglo-American stock we held EI pares o lee 
ferred and. Deferred stock, and the average cost of the two 5 
together was about £€4. 11s, 1d. We made a pront by the ende of x. : i 
Preferred stock of £7,680 and a loss on the sale of £126,200 M 
stock of £67,444, or a net loss on the total realised of е2 ' 
On the other hand, the balance of our investment in N 
Preferred stock shows on the present. medium price a protit of E 
#45.000, which, taken together with the enhancel value o ed 
other securities, will show à very substantial profit indeed, ы. 
clusion I may mention, as an indication of the satisfactory condition 9 E 
Trust at this moment, that, taking the medium price ав a basis for va ue 
tion, the securities held by the Trust, after allowing for the loss 
realisation of Anglo-American Deferred stoek, show an e A | 
over 75 per cent. The securities we have purchased are good, 1 1 
to rise in value. They are paying a dividend, and we have no reason Es 
doubt that they will continue todo so. With these observations, I wi 
propose the resolution. | 

Mr. J. DENISON PENDER seconded the motion. 1b 

A resolution fully approving the action of the trustees каз proposer А 
the Chairman, seconded by Sir Albert J. Leppoe Cappel, К C.LE., anc 
unanimously adopted, integ 

The auditora. Messrs, Deloitte, Dever, Gritlitha and Co. were re appointed, 
and à vote of thanks to the trustees was carried unanimously. 

The CHAIRMAN, in acknowledging the vote, said he believed he was 
the only trustee who had been connected with the Trust since its тори 
and he was glad to think that it was how in the same position that it was 
in when they first started —nainely, able to pay the cou»on in full. 


— — 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LIMITED). — 

his Company Was registered on April 25th, with a capital of £150.000 in 
£5 shares, to acquire the North of Eugland Railway Carriage and Iron 
Works, Preston, Lanes., to manufacture, sell and deal in cars for electric, 
eable and horse tramway and vehicles for light railways, and to carry on 
the business of trainway, omnibus. railway and van proprietora and 
managers, carriers of Passengers and goods, electricians, electrical, mechani- 
cal and general engineers, suppliers o, electricity, machinists, Ke. The mE 
subscribers are: J. Kerr (contractor), G. Flett (contractor), B. Sykes, T. 5. 
Turnbull, 4. H. Mayne, I.. Cox and F. Crimes. The first Directors are: 


George Flett, George F. Fry, John Kerr, Richard H. Prestwich and George 
Richardson, 


LANCASHIRE ELECTRICAL ENGINEERING COMPANY (| L'MITEBD).— 
This Company was registered on April 19th with a capital of £5,000 in £1 
Shares, to acquire the busine 
Joseph Е, Taylor, and Walter Barratt, at Ashton-under-Lyne, under the 
style of The Lancashire Electrical Engineering Company. and to carry on 
the business of electrica; engineers, electricians, mechanical and general 
engineers, ќе, The first subscribers are :—Joseph McDermott, Joseph E. 
pene Walter Barratt, J, J. Ө Connor, J. Barratt, Wm. Barratt and 
C. Wilson, 


LANCASHIRE LIGHT RAILWAYS COMP 


pany was registered on April 21, with а capital of £50,090, in £1 shares, 
to construct, purchase, lease op otherwise acquire, equip, maintain aud 
Work light railways and tramways in the County of Lancaster or eke- 
where, to carry on the business of railway and tramway proprietors, 
carriers uf goods and Passengers, ќе. and to carry on the business of elec- 
tricians, electrical and mechanical engineers, suppliers of electricity, and 


manufacturers of and dealers in electrical apparatus, The first subscribers 
(each With one share) are : dames p. Atherton, F. J. Leslie, W. M. M. 
Forwood, C. O. Grindrod. A. 


E. Baptie, A. Ruckley and J. G. Setterfield. 
SPHERE LIGH TING COMPANY 


: : (L'MITED). тү, Company was regis- 
tered on April 22. with а Capital of £12,000 in £1 Shares, to enter into an 
agreement with Frank Gallsw 


| | огу, to acquire, develop, work and deal 
with any inventions, patents and rights relating to the lighting of billiard 


rooms and tables by electricity, gas ог otherwise) uud to carry on the 


Bertram B. Boltwood. (London: Chapman and Hall.) Price 
128. 64. 


Proceedings of the Royal Society," No. 390, Vol. LXIII. 
6d 


Price 1s. 64. 
— — öwüwr 
COMPANIE S MEETINGS AND REPORTS. 


acm — 


Oriental Telephone and Electric Company (Limited). 


The fourth ordinary general meeting of this Company аз held on 
Vednesday at Cannon-street Hotel, London, Mr. M illiam Addison presiding. 

The SECRETARY (Mr. Alex. В. Chalmers) read the notice calling the 
meeting. the report and accouuts being taken as read, | 

The CHAIRMAN said: Gentlemen, before moving the adoption of the 
report and accounts you will naturally expect ine to make à few remarks, 
but I really have little to say beyond what is Mentioned in the report, 
The net profita for the year. just. closed have exceeded those for the 
previous year by about £1,000. We have had to incur what may be 
lermed ап extraordinary expense at one of our branchen in the 
removal of the exchange to a more central position, providing new 
BWitchboarda of improved pattern, &c.; otherwise the net balance 
Would have been somewhat larger. We must expect similar ex- 
penses to arise from a growing business. — The rates of exchange 
this year have, it must also be borne in mind, been more favi urable to us 


than for some vears past. Тһе business all round has made small but 


steady progress. The electric lighting branch seems to have turned 
the corner, as the profits from thia source have covered the expenses 
of the year, [n fact, we are very hopeful that the business. already 
secured this year may show a fair profit. You will notice that 
atter providing for the final dividend to make up per cent. for 
tle year, we suggest placing £1,000 to reserve, You will remember 
that the Board built up a reserve fund of £12,590, which 
intact and invested in consols, but which. unfortunately, by law became 


tors are now 
glad to be able to SuEgest that a new reserve fund be started. This fund 


idends, or for 


Company's operations or any part thereof, and subject to the. 
the Directors may from time to time apply the whole or an 
fund for any purposes of the Company, 
Mr. Frost retires, and the Board beg to e 
services during the years he has worked with us. J 
will have pleasure in submitting 
аз a Director of this Company, As you 
for many years high positions in the Indian Govert 
chedive of Egypt. and they feel confident that he wi 


“That the report and accounts to December 21, 1897, 
sharcholders he received. and adopted,” 


Mr. THOMAS LLOYD seconded the resolution. 


Commander HANNAY, speaking as an old shareholder, thought the 
report and accounts now befor satisfactory 


they had ever had. Не could not understand Why the market price of 
their shares was so low i buyers would 
get a return on their Money of about 6. per cent., which was very good 
considering that the Company was well established, 

The resolution was then carried unanimously, The dividends recon). 
mended in the Directora’ report were approved, and the re-election of 
Mr. Thomas Lloyd and the election of Sir Auckland Colvin and Mr. H. 
Johnstone Grewing as Directors of the Company were unanimously agreed 

Messrs, Deloitte, Dever, Grittiths and Co. were re-appointed ag 


auditors, and a vote of thanks ty the Chairman and Directors terminated 
the proceedings. 


аз presented to the 


Submarine Cables Trust. 

The twenty-seventh ordinary annual meeting of the certificate holderg 

of this Truat was held at the offices, Winchestor House, O1 Broad-street, 

London, on W ednesday, under the presidency of the Most Hon. the 
Marquis of Tweeddale, 


The SECRETARY (Mr, Sidney Collett) read the notice convening the 
Inecting and the Minutes of the last meeting. The report of the Directors 
Was taken as read. 


The CHAIR AN said: I move the following resolution— 
“That the report and accounts of the trustees | 
to this meeting, be and th 
Before putting that resolution | 
operations of the past year, The revenue for the past year amoun ted to 
, NE ац increase of £105 over the revenue of 
year. The total expenses for the year amounted to £1,159, or an 
Increase of £96 over those of the ious is inci "all 
due to the extra cost of printing and issuing new Bheets of iun. Tu 
each of the existing 3,381 certificates, Notwithstanding this unavoidable 
expense, it wil] be observed, on reference to the accounts, that the total 
expenses are considerably leas t an are Provided for by the trust deed. | 


ANY (LIMITED).—This Com- 


ү observations on the 


33 carried оц by Messrs. Joseph McDermott, . 
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BRITISH ELECTRIC TRACTION COMPANY (LIMITED). —The Right Hon. 


]» 


t OTKSILITE 


(£5 pal 


— business of electricians, electrical, mechanical and metallurgical engineers, 
А battery makers, &c. The first Directors are: E. Bulling, Frank Gallsworthy, | Lord Rathmore has joined the Board of Directors of this Company. 
"s J. Gordon, H. Hebblewaite, А. C. Peake and E. О. Simpson. CITY OP LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—At 
T ED ” Wednesday's meeting of the Board Mr. George Herring was elected а 
и CAMBRIDGE ELECTRIC SUPPLY COMPANY (LIMITED).—According to Director of this Company, in place of the late Lord Suffolk and Berkshire 
| the annual return to Feb. 18, the nominal capital is £100,000, in £10 EASTERN EXTENSION, AUSTRALASIA AND OHINA TELEGRAPH 
> shares, of which 9,145 have been taken up. £8 per share has been called | COMPANY (LIMITED).—Subject to confirmation by the shareholders, the 
ii on 4,970, and £1 per share on 4,443. Directors, on Wednesday, declared a dividend for the quarter ended 
or W. T. HENLEY8 TELEGRAPH WORKS COMPANY (LIMITED).—The | Dec. 31 last, of 2s. 6d. per share, together with a bonus of 4s. per share or 
irn annual return to March 11, states that out of a capital of £180,000 in £10 | 2 per cent., making a total distribution of 7 per cent. for the year 1897. 
T shares (of which 3,000 are Preference), all the Preference and 12,500 | The dividend and bonus will be paid on and after May 12. "The share 
xt Ordinary sharea have been taken up, and the full amount has been called | register will be closed from May 4 to 11 inclusive. 
s and received: LONDON PLATINO BRAZILIAN TELEGRAPH COMPANY (LIMITED).— 
ә HOVE ELECTRIC LIGHTING COMPANY (LIMITED).—The annual return | The twentieth ordinary general meeting of this Company will be held at 
zu to March 21 has been filed. The whole nominal capital of £40,000, in £5 | the offices, Blomfield House, 85, London-wall, E.C., on Thursday, May 5, 
WV s shares, has been taken up, and the full amount has been called. at 12:30. 
ла KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING COMPANY | NEW GENERAL TRACTION COMPANY (LIMITED).— The transfer books 
AL (LIMITED).— The annual return to March 17 has been filed. The capital | of this Company will be closed from 30th inet. to 16th prox., inclusive. 
DE is £550,000, divided into 50,000 Ordinary, 10 First Preference, and 10,000 à : 
БЕ Second Preference shares of £5 each. 15,000 Ordinary, 10,000 First STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
"Em Preference, and 5,500 Second Preference have been taken up, and 5,000 | è pointed Thuraday next as a settling day in the further issue of 9,159 
ade Ordinary have been issued as fully paid. The full amount has been called 5 shares (£2 paid and numbered 55,842 to 65,000) of the South London 
зен oit the others. Electric Supply Corporation (Limited), and has ordered the further issue 
n NOTTING HILL ELECTRIC LIGHTING COMPANY (LIMITED).— The annual | < 8000 ordinary shares (Nos. 52,501 to 90,500) of the Chelsea Electricity 
| 1 iT Supply Company (Limited), the further issue of 5,661 ordinary shares 
а return up to March 16, has been filed. The capital is £100,000 divided - STO 
KE into 6.452 Ordi 2998 Pref d 650 Founders’ sha t £10 (Nos. 10,101 to 15,761) of the House-to-House Electric Light Supply Com- 
E m T "Th paleo ^ ds аө, ШЕ d E ri reso has | Pany (Limited), and the further issues of 12,500 ordinary shares of £5 each 
py сас. called and Said. taken up, and the fuli amount has | (£2 paid and numbered 43,542 to 55,841) and 9,159 shares of £5 each (£2 
dide сена oui paid and numbered 55,842 to 65,000) of the South London Electric Supply 
с а eee тЫ raids pps imos ims i Meroen Corporation (Limited) to be quoted in the Official List. 
9а annual return pril 8 has been > e nominal capital is £5,500, in ; 
Ec: £50 shares, of which 90 have been taken up. The full amount has been WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
dta called and paid. Company's traffic receipts for tbe week ended April 22 (after deducting 
> TELEGRAPH CONSTRUCTION AND MAINTENANCE COMPANY (LIMITED). таре, oh Company, Limited) were £2,064, ee i 
] m —The annual return to March 15 has been filed. The capital is £448,200, Р , á re 
"ger in £12 shares. All of these have been taken, and the full amount has WEST INDIA AND PANAMA TELEGRAPH OOMPANY (LIMITED). — 
ihi been called and received. Subject to final audit, the Directors of this Company have decided to 
ee recommend the payment of a dividend of 6s. per share on the First and 
1 Second Preference shares for the six months ended December 3lst last, 
epa and 6d. per share on the Ordinary shares. 
Peet 
us | v. CITY NOTES. ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
MEMORANDA.—Bank rate 4 per cent. (since April 7, 1898). Price of | 2 No. | АООВКОАТЕ. 
E silver 2641. per oz. (April 28). Consols (29 per cent.) 111—1114 for Line. VV "E 
Rare money, 1114—111} for account ; 24 per cent. 103—1034 (April 28). Stock 8 ` {weeks Amount. r Deo. 
Exchange Settling Days: Consols, May 5; Stocks and Shares Continua- | | n — M n - - — 
pas tion Days, May 10 and 24; Ticket Days, May 11 and 25; Pay Days, ! 1898 | £ | £ £ £ 
i April 29 and May 12; Mining Share Carry-over Days, May 9 and 23. Birmingham Tramways. Apl.23 3,607 - 485 ms as 
{>т AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).— Notice is given | Bristol Trams & Carriage „ 2,610 ,— 353| 16 39,312 |+ 5,816 
е that the seventh drawing for payment of the 150 Four per Cent. Mortgage | City & South London Ry. „ 24 998 + 70) 17 17,769 |+ 157 
К Debentures will take place on Wednesday next, at noon, at the offices of the Dover Tramways ........‚ „ 29 125! .. 33 3,752 "a 
Company, Winchester House, Old Broad-street, London, Е.С. Dublin United (Southern) „ 22 577 - 306, 16 6,892 — 225 
BELL'S ASBESTOS COMPANY (LIMITED).—The Directors of this Liverpool Overhead Rly.| „, 24 1,452 - 318) 17, 25,485 |+ 852 
Company have declared a dividend at the rate of 4 per cent. per annum. Sheffield Tramways ...... " 946 =- 788. i 
t 
9 
ELECTRICAL COMPANIES’ SHARE LIST. 
B.- | - 
yý- Present | AMOUNT LAST , PREVIOUS, Price RATE PER | | preie g а 
Ir: AMOUNT, 8 AL NAME X EY Da | bab tide j — DIVIDEND DUR. mne APRIL 27. 
RD І PTS „„ TE ИШСЕН Y: (РЯ... aes — — . cdm 
т ELECTRICITY SUPPLY COMPANIES. | 2 s. d. Highest | Lowest 
К £200,000 5 44% | Birmingham Electric Supply (fully paid) ....-... 103 T 10 J — March ........... e: — 
* e 000 m 5 iii" aps qum ves осту сиру Ori | 104 п, , 6 Fet " А t 103 104 
ii 5U,UUU £1u 20% | City of London Kiectric Lighting (fully pata; —. 26 : 25] Le 3 10 TUUM о SUJUN 204 2 
. é y СҮ nls (ty 2 17 1 17 18 B 410 January and July 18 178 
| 100/000 воск 92 e D^ 85 eee d €— od 120" n us ua 814 3 June aud December . ес 
0,100 Uv )o rovident Certiflcates....... o's Owe «03 7 15 S- Е а A. 
a BU pase в 4/0 Gk ion — a емай Supply Corp. 134 14$ 13 14 210 0 | February & August ~ 
20,000 5 2/3 Do; 44 per Cent. Preference....... ASSI б 64 0 64 9 3 J LU 1J " ag 
67,500 £10) оў ро. 5 рег Cent. Debentures (ed.). ^ - or аду and July — 10 “ч 
\- £14,000 6 9,6 Chelsea Electricity Supply Ordinary ......—-..- 10 11 Oh 104 а 17 = March — чыры re ' ЖЕ 
fi 460.000 Atock 447% . Do. 447 Debenture stock (red.) Pasta d 115 11 115 117 Hh ed June and December == $5 
*. $1,200,0 1.0 ö Chicago Edison 1st Mort 0 year Gold Bonda(red ! 105 1 118 11 * T 
k РЕ ТАТ "31" county of London & Brusn Prov. Ord. (tully paid 15а - ү? ! ) i E 
0,00 10 o t paid) Р id 8 À 
n 20,000 Šiu 6 Do 9 ра Preference TET HIER 154 10 15 16 : , : March & September 154 l 
; == ah И eer ese UM A x ii 102 218 4 | March &Beptember С 
25.í Kensington ind Knightsbridge Ord. . 16 )7 LORS Yu 
£ 50,000 = Do. 6% Ist Pref Др SE 8 S} January and July 
311,000 +5 .. London Electric supply Ordinary ..........—. + d T ? ~ * EE 
45,050 £5 ee 0. "T@IGFENCE cg «c — e „ = b и ( : E y- 3 T 
' 62,400 10 7/0 Metropolitan Elec tric Supply Ordinary —... 15 19 17$ 3] 10 April and Donee. ә | 
{ £120,000 Stock 44% Do. 447 Deb. Stock First Mortgage 117 121 117 121 5 13 8 е ад ecem Der and 
| 6,452 10 12/0 | Notting НШ Electric Ordinary ........ — mo p 19) 204 19 ) 9 March ..——.---— 3 Е 
975,000 1 Rand Milectzrio 2... „„ 3 1 14 1 : i 
£125,000 Btock 5% River Plate Elec. Lt. & Tr'ct'n, Ltd., 5 % 186 Mor. Del 90 95 0 ^s E 
| 130,800 $100 ez Royal Electric Company of Montreal Shares .. 143 145 143 145 ‘ae fe ls 10 tobe 3 
130,900 100 44% * Do. t$% 1st Mort. Debs. ..............— 103 105 US $ * - Api а ru : 2 18 171 
1,020 b L L/U St. James and Pall Mall Electric Ordinary ..—. T bi l ) Th - 3 Rr $ a 
16,000 5 B/t о. er Cent. Preference 2554s - 0 Ü : ! { ' 
sic 000 Steck i , De : — Cent; Dx — Stock (red . 107 110 107 110 81 1 Jun | p 
1 5,841 | South London Electric Supply Ordinary (62 paid 2} 7 | * 
79 00 sin W estminater дара Жаза (fully paid E 16} 1 164 174 i » 
TE | »-to-Honse | 
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; «m 
ELEOTRICAL COMPANIES’ SHARE LIST. 
P nnr ÀAMOUNT| LAST PREVIOUS Price RATE PER Bum рони 
А wont. " ОР рт. NAME. WaEEK'"SPRIOB Wednesday. CENT. DIVIDEND DUB. Durme Wm 
HARB. | DEED. APRIL 20. April 27. YIELDED. ENDING APRIL 27. 
£923,960} Stock | 15,0 o-American .. eee кеа Highest | Lowest 
ckow Stock | 100 8e. Keie. 94 19 | x9 db [59 а | c. 78 ep | в 
2 5 Mock à 5% Do. Deferred ........-... ——. 12 тр 123 13 : ^ М 1140 "n 
287,40 C «X  |'African Direct Telegraph (Red) . | 100 104 y — 
£26,000 10 25 Amazon Direct Telag: ups g e zs Jesse risu cd RE EE: 7 10 ы i " "e W эн "ye : = 
198,С00 | Stock | 57 Do, Б per Cent. Debentures........ E P з 93 561 И p 
1000] ш | 39 | Brazilian Submarine . оча р 16 10 | & 6 z | Mar., Juno, Oct. 16 111 
116,000 | 100 „ ma b per Cent. Debe. dud Berles, 1900). .... n пе из ne 1-5 5 Куша December |. — E 
000.00! „1 | Com ap кын ары TR 5 65 — 105 6 17 10 А E 
£9 8,297 | Stock | 4% 4 per Cent. Debenture Stock ......... | 108 106 104 106 V 104 108% 
rore 10 10% Do. Preference 10 per Cent. 144 1e l4 15 6 13 4 „ s = 
3,081 5 2 Direct Spanish (fully paid) —— „%: 4 b 4 6 4 811 April and Ootober .. ш a 
21600 5 10 Do. 10 per Cent. Cumulative Preference 10 1 10 11 4 12 10 s — 
000 £50 44% Do. бё per Cent. Debenture . 1034 106% 103У 1067 & 411 | January and July —. 
40,710 Bw 8/0 | Direct United States Cable, I 7 1 10} wè в 8 9 | Jan., Apr., July, Oct. cl 104 10 
£190,000 | 100 .. | Direct West India Cable 4 Reg. Deb. (red) 99 102 93 101 Е dc d 10) 99 
,000 £i d BAUER. ..,...................„———..--—... 174 172 1627 815 4 | Jan., Apr. July Oct. 174 161 
70,000 | 410 eX | Do. 6perCent Cumulative Preference .-| 18 19 18 9 1 3 2 А 183 13 
41,802.615] Stock | 47 |* Do. per Cent. Kort. Debenture Stock (red) 127 180 125 19 з 3 0 and November 125 
pere £100 b Do. брег Cent. Debentures, 1809... O 108 мо 103 417 1 | Fe & А 7 
250,000 10 3/6 | Eastern Extension .._..... me.s -- — -- = ne oo mo o o 181 18} 171 181 816 9 | Jan., Apr., July, Oct. isl 171 
4:0).000| Stock | e% | Do. 2 por Cent. Debenture Stock. - 1297 18) 197 180 8 1 u 4 August z 
£36,000 | 4100 KY Do. F d. с. (Austln. Gov. Sub.) Debs. 1900 (rod. ) 92 103 99 103 4 17 3 | January and July | 
100,00] 100 5; Do. (Bearer) дез. жазыкка cacecess 100 103 117 3 @ "x ^ 
«85,100 100 hy  |*Eastern and 8. African 6 p. c. Mor. Deb., eua (red.) 99 103 97 104 417 K T ” : ii 
ET 5% |, bo. (Bearer) kd 3 © 10) 103 417 3 jk p » 
4300, 14 . 4X Mortgage Debentares,1009 . 102 105 10 105 Bis х | Fe 25 i 
4200,000 25 4% |+ Do. 4% Mauritius Sub. Debs. (red.) 3 w7% 210% 107% 110% 818 9 | May ary & Aunt е — 
180,237 10 1/9 Globe Telegraph and True = = -© + 11 19 111 Nng 4 01! | Jan., Ape., July, ОСЬ. 1131 1 
180,042 10 6% Do. 6 per Cent. Preference —....—~..—.. 174 172 l6? 17; u v 7 : " : T 163 
150,000 10 | 5/0 | Great Northern of Copenbagen . $9 зое 99 — s) 8 6 в | January, April, July | 
4160.000 10n 6X |* Do брег Cent. Daba.. IRAN inane Raplas В”. 110 103 170 103 417 1 | March & Heptember 2 
97,000 100 t Halifax aud Bermuda Cable 41 7 lat Mort. Deb. (red) 95 100 95 100 June aud December = 
17,000 30 | 12/8 | Indo-European...........«..- en mtm n s 62 62 оі 66 4 10 11 | May and November Ж 2 
E100, 000 100 6% London Platino-Brasilian 6 per Cent. Debs., 1904.| 106 109 106 10) 610 t | March & September E - 
4100,000 100 4% Pacific & European Tel. 4% Guar. реба. (red) 1942 . 105 108 105 108 818 5 June and December » 
11,889 8 | 4 | Reuter's.. FC 8 9 в 9 4 811 | Apru and October E S 
8,881 |0100 Сен. 67 | Submarine Cables Trust d e--..| 186 141 156 14. 461 D i» gi 
„ NE acu ct ст й out | 8 коры К н EP | 
6 А per Cent. Debentures (red.) 93 103 99 1 m mi 
sich on id ds Bal daar Coast of Amoroa = ‚шетше ка aes J- EA i i ЕЕ á М н и тои pis m 
42 4 per Cent. Debentures .. 106 108 105 иЗ i "Deos T i 
85,531 10 1/0 | West India and Panama E i 1 i ү 3 : 2 í M — кошын i S 
84,268 10 6/0 Do. брег Cent. 1st Preference —.—..—.. 74 74 7 71 8 0 0 71 7 * 
PA i1 6/0 Е ро, ср 9 тые: 8 5 7 5 7 8 11 5 x К > 
6 3 per Cent ut urea, 191777 105 108 106 108 uary К » 
64,269 16 M Weatern and Brazilian ... 5 11$ 12 11j 1% : 18 : Mar аст ада осу 11 О 113 
88,129 7 8/0 Do. брег Cent. Preferred ‘Ordinary ———- 7 8 7$ 8 8 14 11 qa, 
2 7 16 555 1 A i € spere 4 4 4i 41 a п P ы 
ES 4% г Cent. Debenture Stock .......... 1(6 10» 106 109 Dece = 
$1,165,000 | $1,000 | 7% Western Union 7% lst Mort. (Building) Bonds 1902| 105 110 105 110 0 7 10 e ра Е 
Elco, 100 4100 6 Do. брег Cent. Sterling Bonds (red.) 100 406 100 106 5 14 3 | March & September = - 
Ре | TELEPHONES, 
i 835 4n Chili Telephone (fully paid) i 8 8 8 8 ugus 
234,850 100 22d. Consolidated Telephone Const. & Maintenance — 1* a ts i Я А : i кесше = 
28,000 45 «jo Monte Video Telephone 6 per Cent. Preference . 9 94 | 2 24 8 0 0 October с ч А E : n a > 
484,607 6 + 80 | National =н m = mea раа зона m а m m m 5} 6 5 5$ к 9 1 | February & A 51 td 
15,009 10 6/0 Do. ò per Cent. Cumulative 186 Pret. EE 16 18 15 17 810 7 16 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. (fully pald) 16 17 16 17 810 7 E di и is 
210,00) 5 2/6 Do. 6% Non-Cumulative 8rd Pref. (fully paid) 54 6 5 5 &1011 п " nm E 
1,829,471 | Stock | six |* Ро.  DebeptureStock 34% (red.) . . 100 105 10 105 8 7 2 | June and December 
171,504 1 0/4 Oriental ооа ое e әт ээ emB mo *— mp * 0 and c9 QD 22 0 € ta ü [| 1 6 18 4 April and October і! a 
68,000 6 | Бо | United River Plate — „ 4 4 6 | 11 1 5 ] б = 
£146,788 | Stock 6% |* Do. брег Cent. ‘Debenture Stock(red.)——..| 105 108 105 108 418 б | June and December | 107 = 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
oe 1 - Brockie Pell (fully paid cece ee cee oe Н À 1 Mr х 
w,000 жя | 57 | brusn Blectrical kngineering - — —. n u 11 17 zi Ө Е 
90,000 1 1/21 Do. €perCeut. Pref. Non-Cumulative o. 21 уф Y 21 5 1 1 2.5 ie 
di. MES | AA. De арис ы c M ibe 110 114 31311 | Februery & August | 111° = 
toc 4 . 9nd Debenture гей.) .......... 102 105 102 105 = 
10,000 410 aM | British Aluninlom Ordinaty ß con 2 Е grido 7906 9510 December - = 
о | ae cf T. 1% Cumulative Preference e 2 T. ЕА 2 "i a 
20,000 % | Callonder's Cable Construction .................. 9 10 9 10 Б r = = 
£90,000 Stock 44; Do. 44% 1st Mort. Deb. (red) ............... 110 113. 110 113 4 б d — MAF T = 
300,000 1 „ | Castner-Kellner Alkali Co. (fully paid). 1 1} 1 T! Еа E п = pi 
25,180 6 SR | Crompton and Co., 7 per Cent. Cumulative Pref. 2 20 2 21 z - = E 
42,850 ш 5% 14 po 5% First Mortgage ET ud). 83 93 83 93 6 9 о | January and July Е с 
16 n and $wan Un " A" Shares) (£3 pa 2 2 2 М 6 0 brua ugust " 2 
a & 6 15 no "s pa 105 Ei us MO 5 Kk 4 d 65 5 1n ч re nid Э 2 il a 
4 tock 33/0 о. ortgage Dehenture ret 3 105 103 05 E 
17,400 5 6% Edmundson's e C A ation Ordinary .. 8 4 ! 41 : oi Ы ор рева а ni 
110,Ut0 22 )! | Méectric Construction Co. (Limited) ш... 2 д 2 ruary & August 7 '$ 
16,843 9 735 Do, 7 per Cent Cumulative Praf ` naa. A bu 10 4 i ^: ^ 1 SCA ERG AD 1 
111,100 Stock $ Do. 44 Perpetual Ist Mortgage Deb, ...... Е 103 103 И Б TTE 1 70 с 
92,106 i 10/0 Finos 8 Eaten Copper Шероз EOD саата 4 3 " 4 a e s - 
12,£00 10 18 enley's Telegraph Works Ordinary .......—- $14 22 2 2) bruary o vi 
8,000 10 10 Do. 7 рег Cent. Preference Ir i i M Ы i 10 * ry & August б x 
£50,000 | Stock ЫА Do. 447 Mortgage Debentare Stock (red.) . = 110 16 ltu 115 818 8 Ө » = 
$0,000 | £10 15 | India Rubber, Gutta Percha, &c., Works . 21 22 2 22 4 10 11 * E 21 21 
800,000 100 ¿y |° Do. 4% First Mortgage Deb» ntures (red.). 102 100 102 16 3 14 6 | March & Septemb i Hu 
— 87,850 12 94/0 Telegraph Construction and Maintenance ~.. 85 33 85 88 $ 12 4 | March ana dp iei 1335 2 
4160, 000 100 b Do. б per Cent. Bonds (red.) 1899 .......... 102 105 112 106 416 B | January and Ju = 
299,67 £5 4/0 Willans and Robinson Ordinary ..—~—~.—.—~—.. 1 } 73 tł á 410 | april and Octobe. ЙЕ ei 
411,500 £5 3/0 Do. 6% Cumulative Preference _ _. =~.. 7 7s 7 E 400 e- i Ыы 
£100,000 | Stock 43% Do. iX First Mort. evs. —— —.. – — | 10 10 107 109 319 0 | May and November ES = 
ELECTRIC RAILWAYS ano TRAMWAYS. 
39.000 10 s Black pool and Fleetwood Tramways ............ А 19 13} | 
25.000 10 6 istos Tramways and Carriage BA RE Ме 20 21 2 17 2 А =A n: 
25,000 10 6% Do. (£5 paid) e F mo " 144 15 2 0 0 i e iu 
90 410 Stock s Do 4 Dehentüre кудж кеш priii tiids irere b 121 121 3 5 0 с. б 
10,000 10 is British Electric Traction Ordinary ........ eese. 7 15} 163 5 i Е 2. 
34,440 10 2/0 Cale DM P ОСКЕ mug feno diit. А © 3 4 M | : i 
£19,001 l y/u veuual London urdinary . baie 10 103 10 104 217 2 Jan i T 
Hé | ла 11% | ааа Hailway Gon. Ошу, . g T» | € w |e VHP 
зи UUU c A and 80 — —— i 6) 214 6 E 
“ 9.251 £10 ne Do. 6% Perpetual Freferencdtdee 16 18 | 16 16 B 2 6 1 a July B » ў 
£185.70 Stock 4% Do. 4z Perpesual Debenture —.—....- 188 110 138 140 $17 2 May and November .. - 
17.770 6 6 2 Imperial Tramways Ordinary 65 : | 144 13 |414 March & Septembe 2 8 
10,0% 10 ШИ Dx 6% Preference E edd dug x 5 д THEE cn KC A ae 14} 164 | 83 8 8 $5 TS eR 
57. o. 1U 47 Liverpool Overhead Railway Ordinary f 1015 1014. lu] 10} 8 0 2 | Febr y = B 
, н НН I ыш с | 2 
an onn 4 : -- 1 = = 
UN | ' £5 "n New General Traction 67 Cumulative Pret... — 2 za | 4 н 5 к eei sia dci — M 
UU Stock 3% Waterloo and City Ordinary . avers Geet eas АЕ 185 133 | 2188 136 2 4 5 | June and December 138 131 
In calculating the yleld on this security, allowance bas been made for accrued Interest, but no! foe redemption. 
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SEND FOR LISTS TO THE 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, QUEEN VICTORIA STREET, LONDON, | E.( C. 


3 1 f = If You Want 
— = » d A PLATING OR DEPOSITING PLANT 


Јон Е RNOR &C HE 


210. Upper per Thames Ji 


P 2 CARL OPPERMANN, 
2, Wynyatt Street, Clerkenwell, Е.С. 


LIGHTING AND PLATING DYNAMOS IN STOCK. 
113 Kiso all REQUISITES for PLATERS, including Anodes & Chemicals 
SEND STAMP FOR PAMPHLET AND CATALOGUE. 


Price 10s., post free 10s. 9d.; Colonies, post free, 12s.; Abroad, post free, 12s. 6d. 
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ELECTRA pH 
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The Big Blue Book (ber 


(Bstablished 1882.) 
Royal 8vo. 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED. 
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ELEOTRICAL rad rd ышы LIST. 
р иликт | AMOUNT | LAST КАТЕ PER вишим 
AMOUNT. ОР рги. ХАМЕ, WT PRIOR Wednesday, Cunt. DIVIDEND DUE bonne 
Dunn. APRIL 20. April 27. YIELDED. ENDING APRIL 27. 
| TELECRAP 4 v. d. h 
£912,960, Stock 15;0 ш шс ince 1 PEPEN 59 62 59 62 4-16 9 | Feb., May, Aug., Nov. c cid Маз 
43.038, 20% Stock | :00 Preferred .. „= === qwñ 100 10 109 11) 691 ' 1.9) 108} 
13,038,020 Stock | 5/0 Deferred ...........- m. | 12 12} 121 13 G А 194 114 
£ 87,400 ене 4% Adern nue Telegraph (Red) = ce curie ше 104 » 104 816 11 | January and July = “ 

: EM azon Telegraph .............. oe cadens ena aes 8 8 s - ee - 
128,000 | Stock 6% Do. Брег Cent, Debentures........ "ws F 93 93 6 6 1 Е В М 
180, 000 10 зу шш ‚лишне : ETUR аа 16 16} 158 163 & 6 x | Mar., June, Oct., Dec. 16 id 

475000 ^ 10 | sy |" 5 per Cent. Debs. (2nd Series, 1906) ....| 112 116 19 116 4 8 о June and December |  .. E 
1000. 0% ́ $100 $ 4 Cable Capital Swan AU E UE 176 185 155 165 4 17 10 | Jan., Ape., July, Uot. - — 
20 8,297 Stock 47 MET 4 per Cent. Debenture Stock ......... 104 106 104 106 815 6 " ' 1044 108 
16,000 10 6/0 | Cuba Submarine .......... mr 34 7 6 7 10 о о February and August Р - 
0,000 10 107 Do. Ртеѓегепсе 10 per Cent. 144 1 14 15 6 із 4 " А M - 
12,981 5 2 Direct Spanish (fully paid) 5 4 b 4 5 4 8 11 April and October . Es = 
6,000 6 10 Do. 10 per Cent. Cumulative Preference .„„ 10 11 10 11 4 12 10 se — 
430,000 £50 44% Do. 43 per Cent. Debentures... =.. ==..| 1034 106X 1c3Y 1067 4 411 January and July a = Ки = 
60,710 2 8/0 Direct T'nited States Cable, 177 11 10} 10 wè 6 8 9 Jan., Apr., July, Oct. 165 10 
£120,000 100 d Direct West India Cable 44У Reg. Deb. (red) .. 99 102 93 101 a 10) 99 
«0,000 &10 К e . ине нн цинги 171 1 le! 71 815 4 Jan., Apr., July, Oct. 174 16} 
10,000 £10 6 Do. брег Cent. Cumulative Preference _ _ 18 19 18 Ө 83 2 is / 183 18 
41.802.616] Stock 4 * Do. 4 per Cent. Mort. Debenture Stock (red.) 127 180 125 129 з 3 о | May and November 125 - 
489,900 | 4100 5 * ро. 5 per Cent. Debentures, 180% 100 103 ho 103 4 17 1 | February & А 15 s 
780, 000 10 2/6 | Eastern Extension ...........——- = a 0> = 1 19$ 171 18} 816 9 | Jan., Ape., July, Oct. 136 173 
41 00.000 Stock 6x Do. ( per Cent. Debenture Stock 197 13) 197 130 8 ч и | February & A $ МА - 
226,090 | 4100 57 * m В p. c. (Austin.Gov. Sub. ) Debs. 1900 (red. ) 99 103 99 10 4 17 3 | January and July .. 
100,00 100 57 (Bearer) .... . 100 103 417 3 75 ” s 
«35,109 Jou b "Eastern and 8. African 6. р. c. Mor. Deb.,190 (red.) 99 03 | 9» uae «17 R n — 
46,500 100 5% Do, (Bcarer) — eos — - 5609509562069 о э е «m 0009 ч» UD 10) 103 4 17 3 — "t 
4300, lvu 44 |° 00. 4% Mo Debentures, 1900 Sere re 102 105 auè 105 514 * N & Augnet 125 s 
4200,000 25 AX * 4% Mauritius aah Debs. (red. 177 110% 107X 110% 818 9 Noven з" р E 
180,237 10 1/9 Globe Telegraph and True 114 19 lik 1" 4 01! 1 July, Uct. 1114 п 
180,042 10 6% Do. 6 per Cent. r „ 171 177 leg 171 u v 7 T 16g 
160,000 10 БЮ | Great Northern of Copenhagen ........... Е 29] 394 29 3) 8 6 8 January, April, July T 
4060. 000 топ 5% Do 6 per Cent. Daba.. 1851 Iamo Ratios в" 10 103 160 103 417 1 Maroh & September = 
97,000 100 a Halifax and Bermuda Cable 41 7; 1st Mort. Deb. (red) 95 100 95 100 as Jane and December vs - 
17,000 26 12/6 ]ndo-Buropean ..,........... ccs . 62 62 62 Бб 4 10 11 May and November ВИ - 
£100,000 100 6% |*London Flatino- Brazilian 6 per Cent. Debe., 1904] 106 109 100 10) 610 t | March & September go ws 
£100,000 160 &7 Pacific & European Tel. 47 Guar. Debe. (гей) 1 105 108 105 108 818 5 June and December 5 - 
11,889 8 4n Reuter's .............. PFC 8 9 8 9 é 811 [April and Uctober.. es € 
8,881 2100 Cert. 67 Submarine Cables Trust оо Gee йез „ „%% RE EE 196 141 136 14 k 4 5 1 08 oe . — 
15,009 10 бу | West African Telegraph ......—...-<.-. 3 4} 8j 43 is 2 => - 
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NOTES. 


puer" 

Tun joint discussion on Mr. Н. Е. PaxsHALL's Paper on 
t Earth Returns for Electric Tramways,” which we reprint 
this week, and the Notes on Electric Tramways,” by Major 
Carpew and Mr. А. P. Trotrer, which we reprinted on p. 19 
of our issue last week, was principally a debate on the 
necessity for providing electric tramways with an insulated 
return in the interests of magnetic observatories and physical 
laboratories at colleges. Prof. Аувтом was, as usual, the uncom- 
promising champion of insulated returns in every tramway ; 
Prof. Sinvawus Tuompson advocated this class of return 
conductor where magnetic observatories were endangered, but 
thought that college students ought to be thankful for the 
practical conditions in which tramway earth-currents would 
involve their researches and studies; while, lastly, Mr. 
PansHALL, with a sarcastic allusion to the scant progress made 
during centuries of observation of terrestrial magnetism, 
thought that magnetic observatories should not enter into 
consideration whenever it was а question of the introduction 
of the much more useful electric tramcar. 

— 

Mn. PansuaLL's attitude is one not merely of intolerance 
of purely scientific research, it i8 that of an avowedly practical 
man who can see no prospect of practical utility arising in the 
distant future from that research. But, where would Mr. 
PaksHALL’s practice as an electric traction engineer be if in the 
past there had always been this sume intolerauce of purely 
scientific study? Not Mr. PansuaLL's practice alone, however, 


PRICE SIXPENCE (931% 
Abroad, Sd., or 16 cents, or r., or ?0pf. — 
but that of the entire electrical engineering profession, rests 
upon a solid foundation laid by scientific research in days gone 
by. No! Magnetic observatories are a necessity ; and they must 
be efficiently protected, as much in the interest of the possible 
practice of the future as of the scientific studies of to-day. 


— — 


Ar Washington and at Toronto permanent and, we believe, 
complete disturbance of the work at the magnetic observatories 
has been caused by the electric tramways in the neighbour- 
hood; and temporary disturbances have occurred at Green- 
wich from the return currents of the City and South London 
Railway. Further particulars of the interruption of observa- 
tions at the Toronto magnetic observatory, with.some account 
of the manner in which it is intended to restore satisfactory 
conditions, will be found in an article which we print in con- 
junction with the discussion on Mr. PansnaLv/'s Paper. It has 
been decided to remove the observatory to a place nine miles 
from the present site, and two miles from the probable route 
of any trolley line. А temporary break in the continuity of 
observations ut any magnetic observatory must always be 
regretable ; but the removal of the instruments several 
miles away cau only result in complete lack of co-ordina- 
tion between the previous and the subsequent records, 
and will inflict а deplorable injury upon the observatory. 
We trust no such calamitous solution of any electric tramway 
difficulty will ever be applied where Kew observatory would be 


involved. 
— ie 


Ir is interesting to note the disparities in American tele- 
phoue practice ; and these disparities are well brought out by 
the descriptions, in another part of this issue, of three 
As a fourth, a new 4,000-subscriber 
exchange, just completed by the Bell Company in St. Louis, 
might have been described. This last combines nearly all 


American exchanges. 


the most modern improvements in exchange equipment. The 
underground system in St. Louis has already been described 
in our columns (see The Flectrician, Vol. XXXIX., p. 871), 
and to this is added a system of automatic culling and 
ringing-off by the action of the subscriber removing and 
replacing his receiver on the switch-hook — а method 
somewhat similar to that originally introduced by the 
British Post Office. The latest improvements in junction 
working have been adopted, including the successful training 
of the subscriber to understand the meaning of a busy-back ” 
note, a signal no more and по less irritating than the verbal 
reply of “engaged,” but saving one-uction in operating. 
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Finally, the chief operator's board is provided with indicating 
lamps, one connected to the indicators at each operator's 
position so that а check is had on the promptness of replying 
to calling and clearing signals. The last improvement is also 
in use in some Continental exchanges, and it might with 
advantage be introduced into this country. 


Tur new John-street exchange in New York offers a 
strange contrast to this. A clumsy system of transfer- 
working is employed instead of multiple switching, although 
the exchange is equipped for no fewer than 1,200 subscribers. 
What may be the reason for this is difficult to see, unless it is 
a disinclination to pay royalty for the use of multiple working, 
this being, we believe, still protected by patents in America. 
That nearly every local connection in a 1,200-subscriber ex- 
change should have to bedealt with by two operators is distinctly 
a retrograde step. Тһе small exchange in La Crosse also uses 
а novel system of transfer working, but in а small exchange, 
where the question of a cheap rental is the foremost one, 
this is more excusable. In commenting on American 
methods it may also be mentioned that the breast.plate 
transmitter appears to be very little used in that country, 
in spite of its obvious convenience. It can be adjusted 
closer to the operator's mouth than the suspended trans- 
mitter— which is even employed in the new St. Louis 
exchange—and it materially lessens the noise in the 
gwitehroom. We also notice that the number of operators 
employed appears to be relatively less than in this 
country. In La Crosse one operator attends to the 
demands of 100 subscribers, in the Juhn-street exchange 
there are 16 operators’ positions for 1,200 subscribers, and in 
St. Louis the three operators of each section attend to 260 
subscribers. In the Avenue and “ Bank” exchanges in 
London the number of subscribers per operator’s position is 
50, the mean for all the metropolitan exchanges being 52:5; 
in Leeds and Liverpool one operator attends to 66 subscribers 
during the busier hours of the day, and in Manchester, where 
the call-wire system is used, the figure is again 50. Are the 
American operators smarter than the English ones, or is 


it that the subscribers are more patient ? 
— — 


Тнк latest technical version оѓ “ Trial by Jury" would 
seem to be Trial Illustrated by Experiments. We do not know 
whether the picture described as A Royal Harem“ was or 
was not more liable to become dangerously warm than the 
average of such productions, but, in a case heard beſore 
Mr. Justice Hawkixs and a special jury on Monday last, it 
was claimed that the picture had been damaged through being 
unduly heated by a defective electric light installation. A mass 
of electrical apparatus was assembled in Court, for, as Mr. 
Fietcner Mouton explained, There must be some experi- 
ments.“ However, Mr. Justice Hawkrys ruled that the case 
could not be decided by anyone who had not “ ће oppor- 
tunity of making some experiments himself ”—a thing not 
reasonably to be required of a juryman. So the case is to go 


before an arbitrator. 
—— m 
Legalisation of Electrical Units in Germany.—The bill for 
the legalisation of electrical units has passed its first reading 
in the Reichstag. | ` 


GE? — 


A New German Telephone Trunk Line.—A telephone trunk 
line from Cologne to Munich was opened on the 18th ult. The 
charge for a three-minutes’ conversation is only one shilling. 

Royal Institution.— The Annual Meeting of the Royal Insti- 
tution of Great Britain was held on the 2nd inst. The 
following were unanimously elected as officers for the ensuing 
year :—President, The Duke of Northumberland, K. G.; 
Treasurer, Sir James Crichton-Browne; and Secretary, Sir 
Frederick Bramwell. 

Telephone Municipalisation—The Postmaster-General has 
notified the Highways Committee of the London County 
Council, in reply to an application by that body for a licence 
empowering the Council to provide an independent municipal 
telephone service in London, that he fecls it encumbent upon 
him to await the report of the Select Committee appointed by 
Parliament. 


Cable Interruptions.— 
Latakia —- Cyprus soo nne 


Date of Interruption. 
Feb. 10, 1898 


Cayenne— Pinheiro ........................... Mar. 24, 1898 
Bissao and Во]аа_........................... A pril 12,1898 
Capetown — Mossamedes ..................... April 14,1898 
Maranham— Рага шз.» eee April 17,1898 

lenguela—Mossamedes. .............. TOUT A pril 20, 1898 
Kotonou—San Thome. .. April 27, 1898 


Hong Kong — Manillaa . . . .. May 3, 1898 

San Thome — Loanda May 4, 1898 
Fire in an Electric Tram-Car.—We have already chronicled 
numerous mishaps on the Berlin tramway lines, and now as 
a climax it is reported in the Berlin daily papers, that an 
accumulator car running between the zoological gardens of 
that town and Steglitz, recently caught fire and was entirely 
destroyed. Flames are said to have sprung forth from under the 
seats, but fortunately nobody was injured, there being only one 
passenger. The usual explanation of “short-circuit” is given, 


Institution of Civil Engineers. Among the awards made by 
the Institution of Civil Engineers, we note the following :— 
Watt medals and premiums to Messrs. H. L. Callendar and 
J. T. Nicolson, B. Sc.; a Telford medal and premium to Mr. 
A. II. Preece ; and a Telford premium to Mr. L. B. Atkinson. 
The presentation of these awards, together with those for 
papers whieh have not been subject to discussion and will be 
announced later, will take place at the inaugural meeting of 
the next session. | 

Electrolysis and Steel Foundations of Buildings.— Some con- 
cern is being manifested in American cities relative to the 
danger to the steel foundations of high structures by electro- 
lysis caused by stray electric-tramway currents. Electricity, of 
New York, says that according to the Chicago Tribune, the 
result of an investigation recently made in Chicago by General 
Sooysmith went to show that although not as yet advanced 
sutficiently to put the building in immediate peril, electrolysis 
of the foundations had unmistakably begun. It is thought that 
the phenomenon of electrolysis in this relation presents one of 
the greatest problems yet to be met by electric traction engineers! 


Importation of Carbons into America.—Apropos of the 
subject of his article in our issue of the 8th ult., Mr. Francis 
Jehl writes us that a controversy of a novel character is now 
pending between the United States custom authorities and 
importers of carbons used for electric lighting. The points 
at issue were discussed lately at a special hearing before the 
Board of Classification of the General Appraisers. The 
present tariff law imposes a specific duty of 90 cents a hundred 
on carbons imported into the United States. In order to 
circumvent this duty, some of the importers have had carbons 
made about a yard Icng, to be cut into proper lengths after 
being imported. The custom authorities contend, with justice, 
that a regulation carbon is not more than 12in. long in genera 
practice, and that the object of the importers is to defraud 
the Government. The Government had witnesses from the 
General Electrice Company and the Edison Company, who 
testified that the carbons kept in stock varied from 44in. to 
121п. and that carbons a yard long were never used in arc 
lamps, as they had no such lamps wherein such а carbon 
could be placed. The protesting importers claim that tbe 
language of the law was clear in imposing a specific duty of 
90 cents a hundred on carbons for electric light, and that 
nothing was said about the size of the carbons. Further, they 
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вау that if the appraisers believe that the imported carbons 
were not the “electrice light carbons" contemplated by the 
law, then they had the right to classify the goods ав à manufac- 
ture of carbon dutiable at 35 per cent. ad valorem. The 
decision in this case will be rendered in а few weeks. 


A Water-Power Plant on the Missouri River .—In The 
Electrical Engineer, of New York, is given а description of a 
water-power plant which is being erected to utilise some of 
the power of the Missouri River near Helena, Montana. The 
hydraulic equipment consists of four pairs of 42-inch and two 
single 25-inch * New American " turbines. Each pair of the 
large turbines is of 1,000 н.р. capacity, and the 25-inch 
turbines are of 100 н.р. capacity, each of the latter driving 
one exciter. The entire electrical machinery was installed by 
the Westinghouse Company, and consists, at present, of four 
650-kilowatt direct-connected generators, delivering current at 
500 volts pressure. Four additional units are soon to be 
installed. The low-pressure switchboard permits of running 
the generators separately or in parallel. From this board the 
circuits are run to the converter-house, about 100ft. away from 
the main power houses. This transformer station contains 
eight 325-kilowatt stationary step-up transformers, delivering 
three-phase current at 10,000 volts pressure to the line. 
There are at present four overhead lines of No. 4 bare copper 
wire running to East Helena—a distance of 11 miles—and 
from there to Helena two lines are continued. Already in 
East Helena customers have contracted for the supply of 
power for smelting and reduction purposes, and at Helena 
three 150-kilowatt transformers are installed for lighting 
purposes by the Helena Power and Light Company, the three- 
phase current being used directly after transformation. There 
are also installed three 100-kilowatt transformers for supply- 
ing two 175-kilowatt rotary transformers for traction purposes, 
and three 50-kilowatt transformers for supplying two 100-kilo- 
watt synchronous motors, which drive are machines for street 
lighting. 

Electric Wiring Practice.—On Saturday last Mr. F. Bathurst 
delivered a lecture, illustrated by experiments, with the above 
title, before the Ineorporated Association of Municipal and 
County Engineers. The lecture far from favours the electric 
lighting interests, as it tends to show that electric lighting is 
much more dangerous than gas-lhghting—unless, of course, 
the system of wiring adopted be that of the Conduit and Insu- 
lation Company, Limited. No new arguments were adduced. 
The possible fusion of wires, the inadequacy of safety fuses, 
the liability of insulation to spark through moisture, nails, 
rats, acid plasters, and the inevitable burr, were all put for- 
ward in succession, and some supported by experimental 
evidence. We quote some of the most sensational passages:— 

It is now generally understood that when electrical wires are imperfectly 
installed the electricity escaping from them can under suitable (and too 
Jiable: conditions set fire to its surroundings, and knowing that tires caused 
by electrical means are 8o insidious in their character that their very inen- 
tion hreathes danger and alarm, it will be instructive, before directly 
considering the present practice of wiring, to brietly review a few of the 
conditions which create or remove the possibility of danger, and gain some 
idea of the principles which unde Пе etfective construction. wu vh 
we see that the copper conductor is equivalent to the orifice of a gas- pipe, 
whilst the frail insulating covering has to be compared with the coating 
material forming the gas tube, Аз regards mechanical considerations, 
therefore, a rubber insulated electric wire installed in a house without 
other protection compares with a gas service furnished through rubber 


tubes "E 
Here still, in comparison with gas service, we find electricity 
again at a disadvantage, for although the insulating material may be 
properly designed to withstand the voltage with the material in a perfectly 
dry state, the slightest unforeshadowed presence of moisture can act 
disastrously and cause the insulatiug material to lose its electrical value, 
à (Experiment shown). You will thus see the quiet and insidious 
way in which an electric fire is caused, and how the conductors eat out 
their vitals” and set fire to their surroundings in order to conceal their 


suicide. 
Municipal and county engineers may rest assured that 


there are many other excellent systems of wiring besides the 
one advocated by Mr. Bathurst ; that these do not act in any 
„ insidious way " ; and that, in almost any circumstances, the 
danger of fire is immeasurably less than from the best designed 


system of gas lighting. 
Testing Insulators for High-Pressure Overhead Lines.— 
An interesting article, describing the metbods used for testing 


the insulators for the Niagara-Buffalo transmission line, is 
contributed to the Electrical World, of New York, by Mr. J. R. 
Haskin. Small transformers were constructed, the secondary 
voltage of which could be varied from 2,000 to 20,000, the 
periodicity being 25 ^, per second. The insulators were 
placed in an inverted position in a square iron pan capable of 
holding a dozen or more; the pin holes were filled up half 
full with salt water, and the insulators were also submerged 
to witbin about lin. of the edge of the outer petticoat. Опе 
lead from the transformers was attached to the pan, and the 
other to a short bar of zinc or copper, this being placed in the 
pin hole of each insulator in turn. During the early tests 
а pressure of 20,000 volts was first applied, and if the 
insulator stood this test the pressure was yradually increased 
to 40,000 volts, but after the first few had been tested it became 
customary to apply the entire 40,000 volts pressure at once. 
If the insulator is satisfactory, nothing is noticed except a sub- 
dued humming sound, caused partly by the transformer and 
partly by the discharges due to a condenser action on the sur- 
face of the insulator, with ofttimes a snapping, blue, static spark 
jumping from the edges of the pin hole to the outer petticoat edge 
of the insulator, this latter phenomenon generally appearing 
when the surface of the insulator is at all moist or has upon 
its surface a few drops of the salt water accidentally spilled 
upon it. But if there is a slight flaw in the make-up of the 
insulator a yellowish spark will immediately manifest itself, 
and if the breakdown is at all serious this spark may be seen 
coming through the top surfáce of the inverted translator, 
below the level of the brine. It was found that when fresh 
water was substituted for brine à much larger proportion of 
the insulators stood the test. The first lot of insulators was 
tested with 20,000 volts only, and, out of 1,000 of these which 
were tested again after having been in use only a month or 
two, all but one broke down. The article concludes with the 
statement that, with the exception of a few cases of break- 
down among the insulators mentioned above which had been 
installed temporarily, it had been necessary to remove only 
two or three out of the whole set of more than 12,000. 


Electric Tramways in South Africa.—Both Cape Town and 
Port Elizabeth possess tramway systems modern in every 
respect. The equipment of the Cape Town station includes, 
says the Street Railway Journal, three vertical tandem 
compound engines with cylinders 14in. and 26in. by Збір. 
Stroke, built by the Philadelphia Engineering Company, and 
one MacIntosh and Seymour tandem compound engine with 
cylinders 22in. and 42in. by 48in. The first three engines are 
direct-coupled each to а 300-н.р. Westinghouse generator, and 
the fourth engine to а G. E. 525-kilowatt generator; this 
unit being used at times of ordinary traffic to operate from 80 
to 85 cars—the average number employed. The boiler-room 
contains four Heine boilers of 800 н.р. each, with Stratton 
combined receivers and separators, Wheeler surface condensers, 
and two duplex feed pumps. Green economisers are used. The 
boiler pressure is 12516. A 10-ton travelling Box-crane serves 
the engine room. The daily amount of coal burned with the 
ordinury traffic is 8 tons of Welsh (bituminous), costing 
37s. 6d. per ton. The average mileage per car per day is 105. 
The engine-room of the Port Elizabeth system contains three 
MacIntosh and Seymour compound condensing engines with 
cylinder dimensions 1] lin. and 19in. by 15in. stroke, each direct- 
coupled to a G. E. 100-kilowatt generator. There are three 
Babcock and Wilcox boilers (English made) of 150 н.р. 
each; Wheeler condensers and a Voltz combination condenser 
and feed-water heater. Worthington type pumps and Green 
economisers are installed. Welsh coal costing 45s. per ton is 
burned, and the average car-mileage per day is 100. Теп cars 
are employed in tbe ordinary traflic. There are nine spare cars 
and one sprinkler. Cape Town has 22 miles of single track, 
the maximum grade is 7 per cent. and the minimum curve 
radius 38ft. Port Elizabeth has 41 miles of double track and 
2 miles of single; the maximum grade is 1 in 8°55. Both 
roads are laid with Н11Ь. Gin. grooved rails supplied by Messrs. 
Diek Kerr and Co. These rails are, according to the English 
practice, laid on concrete stringers and with opposite joints. 
The trolley wire is No. O D. and S. gauge. In Cape Town 
part of the feeders are underground and part overhead ; the 
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former were supplied by the British Insulated Wire Company | as it burned out. Whole lamps were then broken in the gas 
and the latter by the Washburn and Moen Company. | sometimes firing and sometimes without effect on the gas. 
' Anderson" line appliances and Chicago bonds are used. | These tests seem, however, to have brought out the fact that 
The average drop allowed on the feeders ів 5 per cent. with a | the amount of current in the lamps is the chief factor tending 
maximum of 10 percent. The drop on the return is limited | towards explosion; currents of less than 0-6 ampere, con. 
to 7 volts. tinuous or alternating, did not produce ignition (though there 


The Electrical Resistance of Thin Films.—If the resistance | was often sparking at rupture); stronger currents did so. 
of a thin metallic film is measured soon after it has been | Arc lamps do not appear to ignite coal dust, even where 
formed, its resistance is found to be many times as great as methane is also present up to 4 per cent.; but with 6 per cent. 
that given by calculation. An investigation into the matter | Methane in а coal-dust-laden atmosphere explosions take place 
was carried out by Isabelle Stone at the University of Chicago, | from the are. Fairly full experiments were made on switches, 
to form the subject of a thesis for the degree of Doctor of | fuses and other devices, including motors, productive of sparks, 
Philosophy, and the Paper has now been published in the | with the result that it was found that glowing wire or carbon 
Physical Ieview. Experiments were made with silver deposited | does not cause ignition, but the fusion of wires, sparking or 
on glass by the Rochelle salt process. It was found that the | arcing, even if momentary, is very dangerous. Thus, for 
high initial resistance was not constant, but decreased con- | instance, fuses protected by a shunt may be considered harm- 
tinuously with time. Films preserved for three or four months | less, but ordinary safety fuses of tin and lead behaved badly. 


had resistances which, although only approximately constant, | Carbon brushes for motors are the least likely to do harm, as 
compared very favourably with the calculated values. 


showed the same regular fall of resistance with time. The 
greatest fall of resistance occurred in the first 24 hours, 
and the higher the original resistance of the film the 
greater was the diminution during this period. It was 
found that heat enormously increased the time effect, but 
no difference could be detected between dry heat and heat- 
ing in the presence of moisture. The greater the age of 
the film, the less effect was produced on it by heat. А certain 
period of heating reduces the resistance of each film to its 
lowest value, but after the minimum value has been reached 
heating has no further effect. It was also noted that, after 
the lowest value of the resistance had been produced by heat- 
ing, there seemed to be a certain increase in the resistance 
when measured after a number of hours had elapsed. An 
experiment was also made with a comparatively thick film 
formed ona plate placed in the silver bath three or four times, 
and it was found that the effect produced by heating was of 
the same kind as in the case of thinner films, An initial 
resistance of 5 ohms was reduced to 0˙98 after five minutes’ 
heating, whereas another film weighing 1:41 mgrm. had an 
initial resistance of 5:9 ohm, which only diminished to 
5:6 ohm after a 24 hours’ rest. The following figures, taken 
at random from a quantity of experimental data contained 
in the Paper, will give an idea of the charges which occur in 
the case of thin filiis. А film weighing 0-24 mgrm. had an 
initial resistance of 1,372 ohms, and showed a steady decrease, 
consecutive measurements, giving 1,261, 1,239, 1,166 and 
1,097 ohms. After 24 hours three more consecutive readings 
gave 550, 513 and 530. Two similar films of a higher 
resistance were taken, one being heated, the other not. The 
former, whose initial resistance was 35,566 ohms, showed 
223 ohms after 5 minutes’ heating, and 87 ohms after 5 hours’ 
heating. After a rest of 24 hours the resistance had increased 
to 89 ohms. The latter decreased in resistance from 85,000 
to 31,252 ohms in б hours, showing a further decrease to 
14,614 olims after 24 hours. 

Electricity in Coal Mines.—In reference to our note on p. 512, 
Vol. XL., the following further particulars of the experiments 
recently condueted by Messrs. Heive and Theim are of interest. 
The testing gallery was of elliptical section, 4) ft. wide, Gft. 
high and 110ft. long. The gallery was provided with safety 
holes covered with paper, and one side was fitted with stout 
glass windows for observation. The gas experimented on 
came from an abandoned working of the Consolidation Bra- 
bauerschaft, which had been dammed off aud fitted with a gas 
pipe to relieve the gas pressure. From this pipe a branch 
was led to the explosive chamber. "The gas from the mine 
contains on an average 38 per cent. of methane. Fire-damp 
is explosive only when mixed with air in certain proportions, 
a percentage of methane of 9 to 10 giving the most highly 
explosive mixture. During the fire-damp tests the vas was 
regulated so that а 9 per cent. mixture was maintained. 
Artificial coal dust was also used. Incandescent lamps were 
first experimeuted on, the bulbs being removed and the naked 
filaments raised to incandescence, these fired the mixture, 
but generally not until the moment of rupture of the filament 
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The 
decrease is not due to moisture, as films kept in desiccators 


they are so free from sparking. 


off its contact ring without explosion ensuing. 


parting of circuits and the consequent arcing and sparking. 
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MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


(To-day) FRIDAY, May 6th. 
INSTITUTION OF JUNIOR ENGINEERS. 


S. p.m. Meeting at the Westminster Palace Hotel. Paper 
to be read : “ Evaporative Condensers and Independent 
Air Pumpa for eame," by H. Fraser. 

Rovar [NSTITUTION. | 
9 pam. Evening Discourse: “ Living Crystals," by Mr. E. А. 
Minchin. 
MONDAY. May 9th. 
Rovar IssTITUTION. 
General Monthly Meeting. 
SOCIETY OF ARTS. 
У pan. Cantor Lecture II.: “ Electric Traction,” by Prof. 
Carus Wilson. 
NORTHERN Socrety OF ELECTRICAL ENGINEERS. 
Span. Ordinary General Mecting at the Palatine Hotel. 
Hunt's Bank, Manchester. Paper to be read : “ Electric 
Elevators," by W. C. C. Hawtavne. 


TUESDAY, May 10th. 


Ó p.m. 


RONTGEN SOCIETY. 
General Meeting at 11, Chandos-street, Cavendish- 
square, W. Papers to be read and discussed : (D ue 
on à New Induction Coll". (with demonstration |, By 
A. Apps; (2) “Some Notes on Contact Breakers, 
by Dr. J. Macintyre. 
WEDNESDAY, May 11th. 


© p.m. 


SOCIETY OF ARTs. 1: 
Spm. Twentieth Ordinary Meeting. Paper to be Teac: 
" Water Gas and its Applications," by Professor Viviat 

B. Lewes. 


THURSDAY, May 12th. 
INSTITUTION OF ЕгЕст АТ, ENGINEERS. 
Spm. Ordinary General Meeting at the Society of Ar a 
John-street, Adelphi, Strand, when the following rd 
will probably be read: (li “A Magnetic Balance 1° 
Workshop Test of Permeability.” by Prof. J. e 
Ewing, F. R. S.; (2 “ The Registration of Small (т : 
used for Electric Lighting and other Purposes ^ 
A. Н. Gabbings, 
FRIDAY, May 13th. 
PHYSICAL SOCIBTY. ne 
dpm. Meeting in the Rooms of the Chemical ed 
Burlington House. Paper. to be read : ? Galvanome ^» 
Part II., by Prof. W. E; Ayrton and T. Mather. 
Rovar INSTITUTION. 
p. m. Evening Discourse: Recent Exper d 
of the Chemical Elements in Relation to Heat, 
W. A. Tilden, F.R.S. 


ments on Certain 
by Prof. 


A motor in a chamber closed 
in by wire gauze ignited the gas within, but the tlame did not 
go through the gauze. The tests on a 5-H. p. three-phase motor 
showed such motors to be very safe; а brush was 30 times lifted 
It was recom- 
mended that incandescent lamps be protected by stout outer 
globes, further protected by wire guards; to use low current 
lamps at high pressure, but not above 150 volts; to avoid 
lamps with two filaments in series; the use of arc lamps is to 
be condemned in fiery mines; switches, fuses and motors 
should be enclosed, and special care taken that all connections 
are good, as the greatest danger is to be looked for in the 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier pv’ Ase. | 


Unipolar Déischarges.—When the two electrodes of a dis- 
charge tube are connected with the same terminal of an 
influence machine, and the sparks are of a suitable length, 
the whole of the tube lights up, with the exception of a 
perfectly dark zone in the centre. The same thing happens 
when the terminal is that of an induction coil. This 
phenomenon, already partly studied by Spottiswoode and 
Moulton, has been examined in detail by Angelo Battelli, who 
describes a large number of additional experiments. When one 
pole is connected to the terminal through a high resistance, and 
the other throuch a low resistance, the dark zone is displaced 
towards the pole with the high resistance. When the finger 
or a conductor is brought near the dark zone, the latter 
moves away before it. When several tubes are connected in 
series, the dark zone only appears in the middle tube. 
A difference of pressure produces a difference in the 
definition of the dark zone, the boundaries becoming 
sharper as the pressure diminishes, and the zone 
becoming lenticular, and concave on_ both sides. 
When the vacuum is high the green fluorescence appears ; it 
sets in at higher pressures when the tube is excited by positive 
than when it is excited by negative charges, or, in other 
words, it is excited at higher pressures by anode rays than by 
cathode rays. Both kinds of rays are deflected by an electro- 
statie field. To test whether there was any difference in speed 
between the positive and the negative discharge the author 
used a long discharge tube bent into a rectangular shape, with 
black paper covers having slits pointing in the direction of a 
revolving mirror. The slits were at equal distances from the 
positive and negative poles, and were so arranged that they 
appeared side by side in the revolving mirror. At high 
velocities these slits would appear displaced with respect to 
each other if the successive discharges arrived at different 
instants from the two poles. The sensitiveness of the arrange- 
ment, however, just fell short of the velocity of light, and the 
experiment was therefore inconclusive. The author accounts 
for the dark zone by supposing that in that region the 
molecules are not polarised or “ionised” by either of the 


rival poles. 
[BATTELLI, Nuoro Cimento, February, 1898.] 


An Alkalimetric Galvanometer.— A novel method for measuring 
the quantity of electricity discharged by a condenser has been 
devised by P. Cardani. If the report is correct, it is one of 
extreme accuracy and sensitiveness. Briefly, it consists in a 
micro-chemical quantitative analysis of the products of elec- 
trolysis in а voltameter. The obstacle hitherto standing in 
the way of the measurement of electric quantity by electro- 
lytie methods has been the extreme smallness of the quantity 
to be measured, which would require thousands of discharges 
to produce any impression on the chemical balance. But, by 
calling in the aid of volumetric methods, limits of precision 
can be attained which are incomparably superior to those 
bounding weighing methods, especially if, instead of normal 
solutions, O-Ol-normal solutions are used, which are quite 
well adapted to alkalimetric determinations with phenol. 
phthalein as an indicator. Quantities of sodium as small as 
0:000005 grammes are clearly indicated. To apply the 
method to the determination of the quantity of electricity 
circulating in the discharge of a condenser it is neces- 
sary to use а saline solution which is turned alkaline by 
electrolysis. А 10 per cent. solution of sodium chloride has 
the additional advantage of being а good conductor, but it 
requires a few drops of oxalic acid to get rid of the original 
alkalinity. The solution should, instead of being colourless, 
possess a slight initial colouration. A small amount of dilute 
oxalic acid solution of known strength is then added to make 
it colourless, and then the discharge is passed, and the 
amount of caustic soda solution noted which is necessary to 
reduce the liquid to its original colour. The difference 
between the two quantities is due to the alkalinity produced 
by the discharge. By noting the number of sparks the 
quantity of electricity conveyed by each spark may be arrived 


at. Thus, for a battery of ten condensers the number of 
coulombs per spark was found to be 0-000522 on the average. 
It is evident that some new fields of research are opened 
up by this valuable method. One result obtained confirms 
the rule that the quantity of electricity discharged by a 
given condenser diminishes as the resistance in the circuit 


increases. 
[CARDANI, Nuovo Cimento, February, 1898.) 


Electric Properties of Glass.—Andrew Gray and J.J. Dobbie 
give the first instalment of work undertaken with a view to 
finally determining, if possible, the circumstances which affect 
the conductivity and specific inductive capacity of glass. 
T. Gray showed some time ago that potash and soda lime 
glasses have a higher conductivity than flint glasses, a result 
which was confirmed by Hopkinson. In particular it was 
desirable to ascertain whether by increasing the amount of 
lead oxide, and diminishing the amount of soda, the conduc- 
tivity would go on diminishing. Owing to the large amount 
of lead oxide in some of the glasses prepared by Messrs. 
Schott it was found impossible to blow them into flasks, and 
they were therefore cast into plates. The specimens, which 
were in the form of flasks, were filled up with mercury 
to the bottom of the stem, and the flask thus filled was 
sunk in a bath also containing mercury, so that the 
mercury was at the same level inside and outside. One 
terminal of a circuit containing a battery of about thirty 
secondary cells, and а very sensitive galvanometer was 
connected to the mercury within the flask by a wire pass- 
ing down the neck, while the other terminal was con- 
nected to the mercury in the bath. In determining the 
capacity and conductivity of plates they were ground down to 
a thickness of about 0°24cm. They were polished and covered 
with & dense and thoroughly adherent coating of silver on 
both sides. This coating was cut away for a space of about lin. 
round the edges. One face was laid upon a copper plate, and 
another copper plate was placed on the top and held down 
with weights. The whole was placed on iron over a sand 
bath, so as to be able to change the temperature at will. The 
resistance was taken after five minutes’ electrification in each 
case. One specimen of Jena glass, in both resistance and 
capacity experiments, showed very considerable effects of 
dielectric polarisation, which were a very long time in dis- 
appearing, though the conducting coatings of the flask were 
kept short-circuited. The dielectric polarisation of the lead 
glass made by Messrs. Powell was also very considerable. The 
barium glasses, on the other hand, showed little or no sign 
of polarisation effects. As observed some time ago, the electric 
conductivity fell off almost quite regularly as the amount of 
lead oxide increased, whereas it rose with the amount of soda. 
The glass which possessed the highest specific resistance 
(8,400 x 1019 ohms) contained 40°5 per cent. of lead oxide 
1:5 per cent. of potassium oxide, and 2:1 per cent. of sodium 
oxide. Both of the lead glasses dealt with contained a still 
higher percentage of lead oxide, and were almost free from 
soda, and the electrical resistance was so great ав not to be 
measurable. It is, of course, impossible to say how far this 
result ig due to the increase of lead oxide, and how far to the 
elimination of soda. This can only be decided, as proposed 
by Messrs. Powell, by preparing a lead glass in which the 
potash is replaced as nearly as possible by the equivalent 
amount of soda. It is noteworthy that a glass whose com- 
position may be expressed by a simple chemical formula 
invariably has a high resistance. 

[Gray and ронввіє, Proc. Roy. Soc., April 20, 1898. ] 


A Long Telegraph Line.—lt is stated by the Canadian Elec- 
trical News that the telegraph line, whieh is to be built by the 
Canadian Pacific Railway, between Montreal and Vancouver, 
will cost £50,000. The wire to be used will be of copper, 
ЗООТ. to the mile, and will weigh about 450 tons. It is being 
manufactured by the Dominion Wire Manufacturing Company, 
of Lachine, Que., and will be tested at McGill University 
under the direction of the officers of the Company. The short 
picces of wire which will be used to tie the telegraph wires 
to the insulators will have a total weight of 63 tons. 
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ELECTRIC LIGHTING IN MALTA. 


Satisfactory progress is being made in electrie supply in 
Malta, and since the inauguration of the generating station at 
Valetta on December 1, 1896, the demand for current has 
increased so rapidly that considerable extensions have been 
rendered necessary. A full description of the original station 
and works was given shortly after their inauguration, and will 
be. found in The Electrician, Vol. XXXVIII., p. 402. It will 
doubtless be remembered that the station was at that time 
equipped with five direct-coupled Brush generators, having an 
aggregate of about 630 н.р. For some interesting particulars 
of the progress of this undertaking, and for the accompanying 
illustration of a 200-kilowatt generating set recently erected in 
the station, we are indebted to Mr. H. R. Harper, the engineer 
in charge of the works. 

The new plant consists of a 200-kilowatt Mordey alternator 
and Universal“ single-crank engine, and has recently been 
installed by the Drush Electrical Engineering Company. The 
illustration gives a view from the switchboard end of the 
engine room, and shows this plant in position. The installing 
of this unit raises the capacity of the station to 575 kilowatts, 
Which is disposed as follows :—One set of 200-kilowatt, three 
sets of 100-kilowatt, one set of 50-kilowatt, and one set of 
25-kilowatt. А new 200-н.р. boiler of the Dabcock-Wilcox 


Machinery Room of the Malta Electric Supply Station, showing in the 
foreground the new direct-coupled Steam Alternator. 


type has also been erected, making a total of four boilers, all 
of the same capacity. The station, which has been running 
a little over 16 months, started from the first with a 
paying load. The streets of five towns, including the 
capital, Valetta, are mostly lighted with incandescent 
lamps of 82 c.p. About 65 arcs of the Brush- Vienna 
type are used for lighting the Grand Harbour and 
some of the principal thoroughfares in Valetta. These 
lamps have their own transformers, lowering the voltage 
from 2,000 to 85 volts. The street lighting upon this system, 
which has given great satisfaction, represents about 150 kilo- 
watts of load, and is practically maintained the whole night 
through. Beyond this, nearly the whole of the War Depart- 
ment buildings and barracks of these towns are connected to 
the mains. The lamps in these buildings are alight practically 
the whole evening, till 10:15 p.m., when they come off simul- 
taneously. There have been numerous applications for private 
consumption, and now that the new plant is ready they will be 
considered, all wiring being carried out by the Maltese Govern- 
ment. Further extension to a town named Aliema, about four 
miles away, will be carried out this year. The streets at that 
place will be mostly lighted with incandescent lamps, with a 
few arcs along the sea front. Several of the forts and barracks 
also will no doubt be installed with the electric light. The 
price charged for current for lighting is 6d. per unit. 
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THE PREVENTION OF INTERRUPTIONS TO 
ELECTRICITY SUPPLY.* 


BY LEONARD ANDREWS, 


It is probable that some central station engineers will remark, 
on reading the title of this Paper, that it is several years behind 
the times; that interruptions to the supply from a properly 
equipped modern station never now occur ; that at their own par- 
ticular stations the supply has never once been interrupted since it 
was started, &c. It speaks volumes for the progress of electrical 
engineering during the past few years that there are several existing 
central stations that can show an absolutely clean sheet in this 
respect since their commencement, and everyone will agree that 
their engineers hold a very enviable position. It is very doubtful, 
however, if any one of them can say that they have not a consumer 
connected to their mains who has during the past 12 months ever 
had his supply disconnected ; and, if that is so, surely there is 
still sufficient room for improvement to make the matter worth 
discussing. After all, it is these local interruptious that are so 
irritating to consumers. Our experience has been that we get far more 
abuse from a consumer whose lights fail when his neighbour's lights 
are burning satisfactorily than we do if they are both suffering 
together. Some of the engineers who have achieved such an excellent 
record attribute their immunity from failures to the fac* that they 
use fuses made of copper of the same sectional area as the mains. 
There can be no doubt that a large majority of the interruptions 
that do occur are caused by fuses blowing when they have no 
business to do so. Yet it does seem rather risky to use no safety 
devices at all. We have already heard of more than one case where 
an arc of a few thousand horse-power has been started under the 
pavement, and would not be quieted until the supply had been 
switched off from the works. On the other hand, when one 
remembers upon what а number of fuses the continuity of an 
average consumer's supply is dependent, it is really wonderful that 
he 1s not more often left in darkness. It is no exaggeration to say 
that there are often from 15 to 20 fuses between the generators and 
the lamps they supply. Is it, then, to be wondered at that we are 
so often told that electricity supply is not to be relied upon? It 
would be different if we could always depend upon fuses blowing at 
approximately the current they are set for. But we cannot. It is 
no uncommon case to take two similar fuses that have been in use 
for some months and find that one requires about 100 per cent. 
more current to blow it than does the other. The fuses used on 
alternate-current circuits appear to be particularly erratic in this 
respect. The Electrical Review drew attention to this fuse trouble in 
one of its leading articles a few months ago. Still more recently, 
Mr. W. В. Sayers, in an article in Lightning on the subject, says :— 
** In a city less than 100 miles from where Ilive there is an elec- 
tricity works which, so far as I am aware, has not failed to main- 
tain its supply for а single minute during the last four or five 
years; and yet the popular belief that the ‘electric light is not 
reliable is maintained to this day, and with good reason. . . . Now 
the only proper cause, in my opinion, for a main fuse ‘ blowing 
is a short-circuit on the mains, and yet I have no hesitation in 
saying that less than 1 per cent. of the cases of main fuses ‘ blowing 
are due to this cause.” 

The conclusion that we have come to at Hastings is that the only 
reliable conductor of electricity appears to be a copper cable; 
and, consequently, it seems advisable to reduce all fuses, switches, 
safety devices, and mechanical connections of any description to & 
minimum. 

If any fuses that it is customary to use can be omitted, every- 
one will admit that they are a source of danger, and, consequently, 
better omitted. Take, for instance, the fuses between alternate- 
current generators and the bus bars. What are they used for! 
They cannot be necessary to protect the machines from being 
overloaded, because all modern makers claim that their machines 
may be short-circuited with impunity. Presumably they are 
intended to prevent a generator that fails short-circuiting other 
machines working in parallel with 16; but everyone knows that 
if two or three machines of an equal output, and equally fused, are 
working together, it would be the fuses of the healthy generator 
that would blow, and not those of the faulty one, because the 
former have to carry sufficient current to blow the latter, in 
adcition to all the useful work on the mains at the time. 
Now what should we think of an omnibus driver who cut the 
traces of one of his horses because it attempted to do more than 1t$ 
share of the work, or who, when one of them fell down dead, made 
the remaining horse drag the dead one along in addition to the extra 
work thrown upon it by the decease of its comrade? This sounds 
absurd, but it practically represents the manner in which we alter- 
nate-current station engineers have been educated to treat cur 
machines; for are we not taught carefully to equip them wit 


* Paper read before the Institution of Electrical Engineers, May 5, 1696. 


10 


tetur, 
deb 
тории 
WD ре. 
dine 
кта 
itt 
in the 
ree thy: 
oubtiz, 
0714 
rhs ete 
there з 
r ж 
Lac 
AT UN 
B 
ven 
TOR 
at 12 
‚а 
рт 
are Ё 
) sale? 
a кре 
der t 
d bee 
en Ж 
КЕ 
fu Ur 
1108 
Turn 
weg 
n 
mur 


m 


THE ELECTRICIAN, MAY 6, 1898. 41 


their energies are required to burn out a short-circuit on the 
mains? whereas any device to prevent a failing machine from 
short-circuiting others is considered quite an unnecessary piece of 
apparatus. 

n continuous-current stations zero cut-outs, or discriminating 
cut-outs, are generally used in preference to excess-current cut-outs 
—the word ‘‘discriminating” being used to designate a cut-out that 
operates only when the current is flowing through it in a reverse 
direction to its normal. 

Magnetic cut-outs of any description have not hitherto been 
looked upon with much favour in this country. The majority of 
those now in use require too careful and delicate treatment to be 
popular. Only people who have attempted to design a simple and 
trustworthy discriminating cut-out can realise the number of 
difficulties that have to be overcome in doing so. It is easy 
enough to make an apparatus that will operate under certain 
specific conditions in the workshops, but it is a very different 
matter to construct a cut-out that can be relied upon to open the 
circuit of a failiog generator with а very small return current, and 
that can be guaranteed never accidentally to operate at any time 
when it is not required to do so. In the first place, the sectional 
area of the winding must be large enough to carry the maximum 
current of the generator without undue heating ; at the same time 
the apparatus must be small and compact, consequently the turns 
must be few ; and, finally, it must operate with a return current 
of only a small percentage of the maximum current, therefore the 
ampere-turns or magnetising force must be small. This generally 
mivolves the use of delicate releasing mechanism or relays, which 
require careful treatment, or they will operate at the wrong time, 
and not when a failure occurs. These are only workshop diffi- 
culties. The more serious are those which confront us when the 
apparatus is in use under actual working conditions. Take, for 


instance, the case of zero magnetic cut-outs. Everyone knows that 
these can be made to operate only when the current falls below а 
predetermined amount; and yet it is also well known that if a 
short-circuit occur on a system of mains supplied by a number of 
generators equipped with zero cut-outs, several of the generators 
will be promptly cut out of circuit. This is simply a specimen of 
the many troubles which it is impossible to forsee and guard against 
in the manufacturer's workshop. 

Between three and four years ago we realised that a reliable 
discriminating cut-out was jbadly wanted, and since that time 
oonsiderably over 100 different combinations of compound wind- 
ings and releasing mechanisms have been experimented with. 
Many of these have only reached the experimental stage, but a 
fair proportion have had several months' actual use under working 
conditions before some unforeseen difficulty made it necessary to 
scrap them for some new and improved arrangement. The result 
has Беда that we have at last been able to secure a cut-out that 
appears to be perfect. It appears at first sight impossible to design 
& satisfactory discriminating cut-out for use in connection with 
alternate-current machines in which the current is reversing in 
direction some thousand times a minute. So long as one considers 
these reversals in relation to a constant polarity, it is, of course, 
impossible ; but as soon as the direction of the current through a 
particular machine is considered relatively to the direction of the 
current in all other parts of the system, the problem becomes a com- 
paratively simple one. Fig. 1 illustrates diagrammatically what we 
have found to be the most satisfactory method of applying this 
principle. The operating device in this arrangement is practically 
а shunt-wound motor, the thick winding of which is connected in 
series with one of the leads from the alternator it is intended to 
control, and the shunt-winding is connected across any transformer 


excited off the 'bus-bars. Now it is obvious that the direction 
of the current in the shunt-winding SH will pulsate synchronously 
with the current in the 'bus-bars, and will be quite independent 
of the direction of the current in the series winding S E, 
whereas the direction of the current in the latter relatively to the 
current in the bus-bars wil depend upon whether the machine 
to which it is connected is generating current or is being driven 
as a motor. If both machines are generating current, then the 
direction of the current throughout the whole system at a given 
moment wil be represented by the arrow-heads shown full. 
But if, say. alternator D, fails, it will tend to short-circuit the 
rest of the system, and the current will rush back into it in the 
direction shown by the dotted arrow-heads, whereas the direction 
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of the current in the other circuits will remain the same. In the 
former case the relative direction of the shunt winding to the series 
winding in the cut-out device will be such as to tend to make the 
armature rotate in а clock-wise direction, and so to lock the switch 
securely ; but when, as in the latter case, the direction of the series 
current relatively to the shunt current is reversed, the armature 
will rotate in a contra-clockwise direction, and so open the circuit. 

Fig. 2 is а sectional elevation of a mechanical application of this 
principle to a low-tension cut-out suitable for use with continuous- 
current generators, transformers, and low-tension mains. The 
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weight, W, is held in а nearly vertical position by the catch, C. 
Attached to the catch is a lever, L, the free end of which engages 
in a pin projecting from a metal disc on the end of the armature, 
5 Н, The series winding, 5 E, consists of a few turns of thick 
copper tape wound directly round the armature. One end of this 
is sweated and riveted directly on ‘to a brass plate screwed and 
sweated to one of the contacts, and the other end is sweated on to 
a thimble, T (Fig. 3), which forms one of the series terminals. 
The other series terminal is screwed and sweated directly on to 
the second contact. The whole of the series connections and 
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contacts are supported on three corrugated porcelain insulators 
sulphured into the base. Fig. 3 shows these series connections 
removed from the rest of the cut-out. This series winding 
encloses a practically closed double magnetic circuit, consisting of 
the armature core, a portion of the base, and the cast-iron covers. 
For alternate-current working these parts are, of course, laminated. 
An important feature of this cut-out is the releasing catch. This 
is shown in detail in Fig. 4. The pins, P, is fixed in such a position 
on the armature disc that ап extension of the arc described 


Fio. 4. 


by the lever, L, will cut the pin P and the centre of the 
armature disc. The result of this arrangement is that no 
amount of vibration or pressure applied to the weight W will tend 
to make the disc rotate in either direction. And, consequently, 
when the armature is rotated by a return current it releases the 
weight without having first to lift it, as it would have to do with 
any other form of catch. We find this an absolutely reliable and 
extremely sensitive form of release. When the weight W is 
released it falls through an angle of about 60 degrees, then witha 
sharp blow it strikes the arm carrying the contact connecting piece, 


NI LL 
; ЛЬ 


82 


p ; e 
ЧЁ aN 
N72 ARN 
MU $8 
NU aN 
МИ AN 
* NP AN 
2 ARS 
Np AN 
NA LEA "22 oi N C 
НБУ SSG 
Wan үн I 
N $ 
x x | 


| 


t 
‘| 
| 


| 


|| 


y 
P 


1 
N 


Fic. 5. 


thus overcoming any sticking of the contacta due to a good fit or to 
corrosion. A cut-out of this description is so reliable that, even 
when there is no forward current on to lock it in position, it may 
be knocked about with a mallett to show that no^amount of 
vibration will release it, whereas it is so sensitive that the pressure 
of a feather upon the armature will do so. The same general 
arrangement without any winding on the armature makes a very 
sensitive and reliable excess-current cut-out. Fig. 5 is a sectional 
elevation of a elevation of a similar cut-out modified for use in 
connection with high-tension currents. In this arrangement the 


contacts are screwed and sweated into metal pota, and immersed in 
water. This serves effectually to quench any tendency to arcin 

when large high-tension currents are interrupted. All the high- 
tension parts in this cut-out are entirely covered with porcelain or 
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Details of One Section of Fig. 6. 


other insulating material. The releasing mechanism is practically - 


the same as in the low-tension cut-out. d 
Fig 6 is a diagram of the Hasting switch gear. We have found 
this arrangement entirely satisfactory in every respect. It has no 
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stant supply to everyone. The problem of how to do this has been 


only enabled us to cope with several breakdowns to machinery 
without interruptions to the supply, but it has also effected a saving 
in coal], &c., during the past 18 months of over £400. This has 
been saved by the arrangement referred to enabling us to work 
aafely without running a spare plant. 

All the machines are arranged to feed into а common pair of 
inner and outer ’bus-bars. The inner 'bus-bar, however, is divided 
at A, by a change-over switch, C, into two separate branches. One 
of these, A,, is permanently connected to A, but the other branch, 
Az, may be connected either to the main 'bus-bar or to a spare 
bus-bar. B. Normally it is connected to the former. Each 
machine and circuit is equipped with a two-way switch, T, by 
means of which any machine or any circuit may be connected 
either to the inner 'bus-bar or to its auxiliary branch. In the 
diagram only three circuits and three machines are shown. The 
maximum output of the machines is 60 amperes, and the total load 
of the three circuits is assumed to be 120 amperes—namely 60 on 
No. 1, 40 on No. 2, and 20 on No. 3. By setting the circuit 
two-way switches, T, and T., over to the left, circuits 2 and 3 
are connected directly on to the A, branch of the inner bus-bar ; 
whereas Т, being set over to the right, circuit 1 is connected on to 
the A, branch. The machines Nos. 2 and 3 are connected in parallel 
by their two-way switches directly on to the inner 'bus-bar À. And 
the machine No. 1 is kept turning as a spare, with its two-way switch 
over to the right, thereby connecting it on to the spare 'bus-bar B. 
The change-over switch C is constructed to be released by a solenoid 
excited off any convenient source, E. Inserted in series with it are 
two switches, S and LI. La or L4. Both the S and one of the L 
switches must be closed together to excite the solenoid. When S 
only is closed it completes a circuit through an electric bell, which 
can be heard anywhere in the station. The driver has instructions 
that whenever that bell rings he must immediately run the spare 
plant up to speed. Now, if either of the running plants break down 
the switchboard attendant merely has to close switch S, and then as 
soon as the volts on the spare machine have risen to normal, or 
before if necessary, he releases the cut-out switch of the faulty 
machine. The weight of this on falling closes switch L, and so com- 
pletes the circuit through the solenoid of the releasing change-over 
switch C. This disconnects the 'bus-bar Az, with its load of 60 
amperes, from the inner 'bus-bar А, and transfers it to the spare 
'bus-bar В at precisely the same moment as the generator supply- 
ing 60 amperes is disconnected from the inner 'bus-bar. "Thus the 
lights on the circuits Nos. 2 and 3 are not affected as they would be 
if the change-over were not done simultaneously with switching out 
the faulty machine ; and the lights on No. 1 circuit only give & 
momentary flicker, which, as a rule, is not even noticed by the 
consumers. Of course the use of a spare 'bus-bar is not original, 
but we believe that the simultaneous method of change-over is. 

In the discussion on а paper read before the Northern Society of 
Engineers on switch gear last year, it appeared to be the general 
opinion of engineers present that all high-tension connections 
should be absolutely enclosed. But it was objected that it did not 
appear possible to do во without having exposed connections at the 
back of the board, and boards with backs to them increased rather 
than decreased the risk of accidents. А suggestion was also made 
in this same Paper that a full-sized diagram of connections painted 
on the walls above the switch gear would often prove useful, but 
other engineers thought that the switch gear should be its own 
diagram. We venture to think that in the switch gear shown in 
Fig. 6 we have succeeded in complying with both of these specifi- 
cations. The leads from the machines are carried in porcelain or 
other insulating pipes directly up to their respective cut-outs, from 
these to the two-way switches vi« their ammeters, and so on to the 
'bus-bars. All the high-tension connections, both in the cut-out 
switches and the two-way switches, are entirely enclosed ; and, as 
these switches and the conductors are bolted and clipped to the 
surface of a brick wall, all the connections are diagrammatically 
shown at a glance. 

Some form of excess-current cut-out should certainly be used on 
the feeders. We prefer magnetic cut-outs to fuses, as we find them 
more reliable. They can also be used as switches if necessary, 
which is a distinct advantage. At any rate, whatever form of cut- 
outs is used, their operation should on no account be permitted to 


interrupt the supply to any consumers. 

It is curious that engineers have not paid more attention to the 
duplication of electrical mains. It is the custom to spend thousands 
of pounds on duplicating boilers, engines, dynamos and other plant 
which is directly under the engineer’s control ; but no steps are 
taken efficiently to duplicate that part of the system over which he 
has no direct control, and which is always at the mercy of such exter- 
nal forces as gas explosions, burst water mains, fires, pick-holes, &c. 
It is true many engineers arrange their mains on some ring system, 
so that any portion of it may be made dead for repairs, exten- 
sions, &c. ; and some go even further, and fix fuses at intervals 
round the ring, so proportioned that a fault will only cut out a 
certain section of the lights. But that is not sufficient. We. ought 
not to be satisfied until we are able to guarantee an absolutely con- 


troubling us at Hastings for years. But we now feel satisfied that 
we have solved it. Our method of doing so is shown in Fig. 7. 
Each sub-station or feeding point is supplied from the works, 
W, by two feeders, either by running to each two distinct mains, 
each sufficiently heavy to carry without excessive fall of pressure 
half the load of the sub-station, as shown at А, or by connecting 
together two sub-stations, each supplied by separate feeders, as at 
В; or, in the case of low-tension distribution, by running radial 
feeders from the generating station, and connecting the several 
feeding points on these to corresponding feeding points on an 
adjacent feeder by the distributing mains, as shown at C. Ifa 
fault occurs on either of these feeders, the current will be supplied 
to it both directly from the generating station and also via the 
adjacent feeder and connecting mains. To prevent this fault from 
short-circuiting the whole of the system fuses have previously 
been inserted іп the feeders at di, ap b, and b, А little con- 
sideration will show, however, that this arrangement can never 
be satisfactory, for it is obvious that either one of these feeders 
may at any time have to carry as heavy а current as the others ; 
consequently, they must all be equally fused. Now if a short- 
circuit occurs at, say, E, fuse a, will blow. The current will then 
be supplied via a,, 6, and b, Now fuse b, should, of course, 
blow, and so cut out the faulty main, leaving both sub-stations to 

lied via feeder 1. But this will not happen, because a, and 


be sup 
b, would have to carry sufficient current to blow b, in addition to 
the useful current taken by the sub-stations. The result will 


naturally be that a, or b, will invariably blow before b, thus cutting 
off the lights supplied by both feeders. Now, if fuses b, and b, are 
replaced by discriminating cut-outs, no amount of current flowing in 
its norma] direction will cause them to operate, but a comparatively 
small return current will immediately release them. Аз the only 


20 


b, 
а, b 
p A 


de b 
Ci | m 2 Y 


Fic. 7. 


condition that can possibly cause the current to flow back from the 
sub-stations to the generating station is a fault on the feeder 
between these points, this form of cut-out can be relied upon to 
operate only when it is required to do so. It, is, of course, very 
essential that the cut-outs used for this purpose should be made not 
to operate if either the series or shunt current is interrupted separ- 
ately or simultaneously, as it would cause a great deal of trouble if 
the supply from the works was ever interrupted for a few seconds 
and all the cut-outs on the mains were thereby caused to operate. 
Cut-outs that are opened with a spring or springs should also be 
avoided, as it is impossible to make them sensitive and reliable, 
owing to the fact that the catch has to be released against the 
maximum tension of the springs ; and, further, these springs must 
be very stiff, as, in addition to overcoming the friction of the 
contacts when they are clean, а large margin must be allowed to 
overcome the increased friction that will certainly be caused by 
corrosion of the contacts after they have been in, say, a few months. 
A falling weight seems much better suited for the purpose than а 
spring, for the pressure on the releasing catch is comparatively 
small, and the sharp blow upon the contact arm is just what is 
required to overcome with certainty any tendency to sticking due 
to corrosion. 

Cut-outs should have no screws about them liable to work loose, 
and so release the catch and open the circuit. For burying under 
the pavements they should be as compact as possible, as the space 
is then very limited. They should also be unaffected by rust, dust, 
damp, or corrosion, and precaution should be taken to prevent any 
possibility of their being caused to operate by external vibration. 
They should be made to cut out with as small a current as possible, 
to prevent excessive arcing when the circuit is interrupted. The 
cut-out illustrated in Fig. 5 has been designed to comply with these 


and other requirements. 


44 


THE ELECTRICIAN, MAY 6, 1898 


Another very frequent cause of local interruptions is the failure of 
primary fuses of transformers. It certainly appears to be advisable 
to use some form of excess-current cut-out between the primary 
winding of transformers and the mains supplying them. But the 
object of this cut-out should be, not to prevent the transformers 
from being overloaded, but to protect the mains from being short- 
circuited by a faulty transformer. Where two or three transformers 
are coupled together no good can come of cutting one of them out 
of circuit because it is overloaded, for if one is cut out the extra 
load is thrown upon the others, thus invariably blowing their 
fuses as well and cutting off the supply to the whole district. 
We consider that a transformer fuse should not blow unless the 
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excess current exceeds the normal current by about 300 per cent. 
Fuses between the secondaries of transformers and secondary 'bus- 
bars are invariably worse than useless. Take, for instance, the case 
of three transformers of equal size feeding a common 'bus-bar. If 
one of these fails, the current will rush back into it from the other 
two; but, as these have to supply the useful current to the mains, 
in addition to that required to blow the faulty transformer’s fuse, 
they will blow their own fuses before that of the faulty transformer. 
Obviously these fuses should be replaced by discriminating cut-outs. 
Fig. 8 is a diagram showing the equipment of a sub-station we now 
have in hand. The two high-tension feeders from the generating 
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station, MI, Ma, terminate in two return-current cut-outs, Ri and R,. 
Beyond the cut-outs they are connected tegether by the fuse F. 
Fuses F, and F,, &c., are inserted in series with the primaries of 
each transformer. Return-current cut-outs, ri, 72, W, &c., are in- 
serted in series with the secondaries of each transformer. The 
primary connections of the sub-station are divided into two distinct 
halves ; the inner 'bus-bar of each half is equipped with an earthing 
fuse, E F. Any man found working on the primary connections 
of either side without the earth fuse inserted will be instantly 
dismissed. Either half sub-station can, of course, be made dead by 
opening the return-current cut-out of the feeder to which it is 
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directly connected, fuse Е, and the secondary return-current cut. 
outs of that side. 

There are no high-tension oonnections exposed in this sub. 
station. The primary cut-outs are of the type illustrated in Fig. 5. 
The fuses are also of an enclosed type, and are screwed to two 
cast-iron frames—one frame for each half of the station. А section 
of these frames is shown at G, Fig. 9. The 'bus-bar, B, to which 
the transformer fuses are connected, is supported on insulators 
inside this frame. "These frames are hung on hinges, H, so that 
they can be lifted to enable the connections to the fuses to 
be periodically examined. High-tension cables are run down to the 
transformers in porcelain tubes, P, clipped to the walls. The high- 
tension apparatus for one-half of the station is on the north wall, 
and that for the other is on the east wall. The low-tension return- 
current cut-outs, which also serve as secondary switches, are on the 
south wall, and the distributing 'bus-bars and instruments are on 
the west wall. This sub-station is a building 12ft. long by 8ft. wide 
by 7ft. бш. high. It is built above ground in a back garden in the 
centre of the district it supplies. We pay £10 per annum for the 
rent of the ground it stands upon. 

Several of our existing sub-stations are placed under the pave- 
ment. These have been such a source of trouble to us that we are 
now abandoning them entirely. Arrangements are made to cut off 
all the transformers except one small one during the hours of light 
load, not only for the purpose of saving the current wasted in excit- 
ing them, but also to allow tbem to cool down between each heavy 
shift. We expect by so doing to greatly increase the life of our 
transformers. Whether it is advisable to equip the low-tension 
distributors with cut-outs or not, is & question upon which we 
should be glad to hear the opinion of other engineers. We are 
inclined to think that, if a 200-volt short-circuit occurred on a cable 
not exceeding 1 sq. in. sectional area, it would in most cases bum 
itself out before it damaged other parts of the cable. If we could 
be sure of this, we should endeavour to loop all of our distributors 
and insert in series with each main а magnetic cut-out adjusted to 
operate when the current exceeded five times the normal. If the 
main burnt asunder before the cut-outs operated, the supply would 
not then be interrupted to any consumers. Presumably everyone 
will admit that excess-current cut-outs are necessary on electric 
light services where they enter consumers’ premises, but we think 
the majority of central engineers will agree with Mr. Sayers when 
he says that they should not operate until the normal current 
been exceeded by at least 300 per cent. Is it not possible that the 
number of branch cut-outs at present used to comply with the fire 
insurance нош might be reduced? It appears to us to be rather 
а question whether or noso many of these cut-outa do tend to reduce 
the risk of fires. Consumers who are repeatedly troubled by these 
branch fuses melting are apt to discover that a fuse replaced by & 
atout piece of copper wire gives them far less trouble. Now, if the 
connection to one of these short-circuited fuses should work loose, 
16 gets hot, the heat is transmitted to the cable, and a smell o 
burning is the result. Of course, if no branch fuses were used, it 
would be advisable entirely to enclose the house wiring in some 
form of fire-proof conduit instead of in wood casing ; but we are 
inclined to think this would be a preferable arrangement both for 
Ee Rr on of interruptions to the supply, and for the reduction 
of fire risks. 


— — —————̃— D DEN AD) 
STEAM PRODUCING VALUE ОЕ COAL.* 


Messrs. A. Baldasano, and W. J. Beach, lately made a test 
at the Duane-street station of the Edison Electric Illuminating 
Company, New York, to determine the effect of relative steam- 
producing values of two qualities of coal and the efficiency of 8 
boiler. The boiler in which the test was made was of the Babcock- 
Wilcox water-tube type, built in 1896, of 370 н.р. rated capacity, 
containing 196 tubes of 4in. diameter and 18ft. in length. The 
boiler was built to work at 225ʃb. pressure. 

Three samples of coal were tested under three conditions of 
draught— natural (ashpit doors open), half forced (revolution of 
blower 400) and full forced (revolution of blower 610). The draught 
and steam pressure were as uniform as possible in each case. The 
results are interesting ал showing the adaptability of steam boilers 
to an enormous overload, though under desirable efficiency, ? 
DE aas which often occurs in central stations, where aù 
accident may temporarily throw a higher duty upon a lower га 
boiler. An illustration of this сеа recently at the Edison 
station at Paterson, N.J. The entire boiler plant was submerg 
in tons of coal, which fell with the bunkers upon the boilers. 4® 
800n as а sufficient amount of the débris could be cleared away tne 


entire plant was operated by one boiler running at 113 per 8 


overload, which was even greater, except in one case, than 
obtained in theabove testa. А temporary installation of the forced 
draught might at some emergency prove the salvation of a crippled 


station and a worried superintendent. ee 
SL a a ge 
* Abstract from the Street Railway Journal. 
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images of the slit appear on the screen. But when the lower 
from the lower surface of the upper plate follows the same 


three images are now to be distinguished. For the two glass plates 
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light, the various sets of rings may be photographed ; they appear 
as several systems of concentric circles, the systems intersecting 
one another. This method of illumination by a slit enables 
Newton’s rings to be viewed free from all light except that due to 
reflections at the bounding surfaces of the air-space between the 
plates. It reveala to the eye the subordinate interference— 
systems that co-exist with the primary rings—and it demonstrates 
which of these reflections must be taken into account in the theory 
of the phenomenon. Moreover, it supplies а means for analysing 
these systems, and it indicates that the interference of mono- 
chromatic light is never complete under these circumstances. 

Prof. HERSCHEL said it was rather difficult to follow the argumenta 
of the author without witnessing the phenomena, Much complication 
was introduced by the successive reflections, it was not clear what became 
of them. There was no doubt as to the advantage of а narrow slit for the 
illumination. He thought some of the secondary reflections might be 
got rid of by using plates that were slightly prismatic. 

Prof. Thompson had, in his own laboratory, verified the advantages of the 
author's method of illumination. The result жана very sharply defined first 
system of rings, Curves of subordinate interference were easily to be 
observed by this arrangement. 

Prof. BOYS noticed in the photograph of the ring systems that the 
independent systems of bands were distorted at the pointe of intersection. 
The intersecting curves formed a sort of honeycomb or hexagonal system, 
instead of a system of curvilinear quadrilaterals. This distortion reminded 
him of similar effe¢ts observed in the photographs of “ripples,” 

Mr. EDSER said he had often noticed similar distortions, but he had 
always been able satisfactorily to explain them as being the result of imper- 
fect focussing. The author had referred to the fact that a thin film when 
viewed by reflected light appears black. A phase-change of half a wave- 
length takes place either on reflection at a rarer or at a denser medium; 
but there is no information from which to decide between these two alter- 
natives, The truth of the assumption that the phase-change occurs at the 
denser medium seems to depend, so far as experimental evidence is con- 
cerned, upon the observation that in Lloyd's bands the central one is black, 
To produce the Lloyd's bands only one mirror is used; the bands 
produced by Fresnel requires three mirrora, Wernicke performed an 
interesting series of experiments in which white-light reflected for 
various angles of incidence from a thin sheet of glues was examined 
apectroscopically. The spectrum was crossed with numerous black bande, 
and from the position of these bands in the spectrum the thicknesa of the 
glass was calculated. The calculated thickness, when the angle of incide: ce 
was great, differed froin that obtained with small angles of incidence ; the 
conclusion was, that when light is internally reflected, even.at an angle of 
incidence less than the angle of totai retlection, а phase-change is produced, 
It the space between the two plates in Prot. Porter's experiment were filled 
with a substance of higher refractive index than glass, a confirmation, or 
otherwise, of this result т be obtained. 

Prof. S. P. THOMPSON then exhibited a model apparatus made by the 
Helios Company to illustrate the three-phase method of transmitting 
power. It consists of asmall generator, driven by hand, and a small motor. 
The generator is separately excited by a small secondary battery: it 
has three independent coils. The six ends of the coils are connected. to 
six commutator rings. The motor has three corresponding pairs of 
opposite coils; these сап be grouped in various ways for connection to 
the brushes of the generator. The мх coils аге on a hinged frame, so that, 
if necessary, they сап be laid down flat for other rotation. experiments, 
Two armatures are provided, either of which may be used. The first is an 
iron- wheel with peripheral copper bars arranged like а squirrel enge; the 
other is a simple iron dise without added conductor, : 

The PresipENT proposed votes of thanks, and the meeting was 


adjourned until May 13th, 


In Fig. 1. the absciss:e give the difference in pressure between 
the ash-pit and the up-take, and the ordinate the pounds of coal 
burned per square foot of grate and the evaporation from and at 
212deg. per pound of coal. The second set of curves on Fig. 1, 
giving the evaporation per pound of coal for different pressures, 


10 


Coal per equare fo:t of grate,” `- °° 
Water evaporated from $17 F. 


0 2 4 6 8 10 12 14 1:6 1:8 £:0 
Drajt tn inches of water. 
c —— wma al No.l. e е c „Coal №. 2. „„ СОА] No. 3. 
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show that the evaporation per pound of coal does not decrease as 
rapidly as the draught increases, and in two of the samples reaches 
a minimum, Fig. 2 shows the water evaporation from and at 
212deg. per pound of coal, referred to the coal burned per square 
foot of grate. In all three tests the evaporation is greatest with 


10 


Coal per sq. jt. of grate. 


0 1 2 3 4 5 6 7 8 9 10 11 
Water evaporated from and at 212 F. per lb. of coal, 
з „ œ „Coal NO.2. om - «m «m Coal No. 3. 


Fic. 2. 


the lowest rate of combustion. Ап increase in the rate of cóm- 
bustion shows a diminution in the rate of evaporation, and in the 
case of coal Nos. 2 and 3, a still higher rate of combustion increases 
the rate of evaporation. Coal No. 1 does not show any increase 


within the limits of the test. 


— — —— — — — 


ELECTRICITY WORES ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 


PHYSICAL SOCIETY. 


Р ; pun . ‚ В Bedford (Municipal) ))) March 4 Leeds (Сезшрапу).............. April 1 

At an ordinary meeting of the Physical Society on April 22nd Burton-upon-Trent (Municipal) April 15 Neweastle-upon-fyne . se April 29 

(Mr. Shelford Bidwell, President, in the chair) a Paper by Prof. Chuping Cida Kl enm sc үш. 22 Vll; UI joy uu 18 
А ] Е ‘lerk е : Loue Mare Notting Hill (C. К) siae arc 

T. C. Porter, on А Method of Viewing Newton's Rings,” was read | усен ee, denn inte (ent: AP T7 

by Prof. S. P. Thompson. If a parallel beam of light from a | Hanley (Municipal) Е April 5 en a) 2 March 4 

^ 1 inci ; Hastiuzs and St. Leonard's.. . April. 29 Scarborough (Company) ...... April 1 

rectangular slit falls at oblique incidence SpoB * plane plate of Huddersfield (Municipal)...... March 25. Wandsworth (Company) ...... March 18 

Westminster (Company) ...... April 22 


Kipngston-upon-Prham-s(M'cip'l) March 25 


glass the first two reflections occur at the upper and lower surfaces 
of the glass respectively, and give two corresponding images that 
may be formed on а screen. If now a second glass plate is added 
below the first, and parallel to it, at a short distance, four 


In addition to the accounts published in Board of Trade 
form by the electricity supply undertakings at Brighton and 
Hove, we draw attention in our analyses this week to what 
may perhaps be termed an interim report on tho financial 
aspects of the Leeds electric tramways. An illustrated 
description of these tramways appeared in Zhe Flectrician, 
Vol. XL., p. 76. 

Leeds Corporation Electric Tramways. 

There appeared recently in the Leeds Mercury an interesting 
statement of the financial results of one week's working of the 
Leeds municipal electric tramways, together with a statement 
of the capital expended. As upon, inquiry we find these 


E 


plate is brought into contact with the upper one, the reflection 
path as that from the upper surface of the lower plate, so that only 


the author substitutes a Newton's Rings apparatus, and by the 
above device for eliminating a set of reflections he is able to 
restrict the illumination to the light that comes from the two 
interior surfaces. As thus observed, the colours of the rings are 
very brilliant. When the plates are very clean the darkest area 
of the black spot has a sharply-detincd edge, similar to that 
of the black film of a soap bubble. Ву using monochromatic 


— 
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figures are accurately based upon an official statement of 
accounts we herewith reproduce them, feeling sure they will 
partially, at any rate, supply the long-standing need for accu- 
rate information as to the cost of working the trolley system 
in this country. The figures, we are informed by Mr. J. 
Burbridge, the chief electrical engineer to the Corporation, 
are a correct copy of a statement prepared by the City 
Accountant for the information of the Tramways Committee, 
with a view to recommending the Council to extend the 
electric tramway system to other parts of the city. We are 
glad to announce that this recommendation has already been 
adopted by the Committee, and that it came before the Council 
on Wednesday last. 

The figures given below,. which relate to the working 
expenses and revenue, are forthe week ending March 26th 
last. The traffic at that time is stated to have been of a 
normal character :— 


Total electric car receipts ...................... £656 16 4 


Total mileage . . . . . nnn . . . . . 14, 777 miles. 

Receipts per car · mile Eᷣͥ(ͥ y(ů:q . . 10-664. 
Deduct (Working expenses per car-mile) :— d. 

Electric car shed . . eee eee eee eee eee nea one 0:57 

Generating station e . . 069 


Management and office (one-third) ..................... 082 
Electrical engineers’ salaries.....»..... eese 0°13 
Wages of drivers and conductors . . . . . . ev 1-84 


Depreciation, renewals, and repairs per car-mile 

(74 per cent. on capital expenditure, exclusive 

of proportion of cost of old track, &c.) ........ 2°93 
Interest on total capital expenditure per car-mile... 1:17 
Sinking fund charges do, do. vee 095 


Surplus per car-mile per week ......... 2:06d. 


This substantial surplus of 2:064. per car-mile works out to 
a net working profit for the year at the rate of £6,595, after 
all charges, depreciation and redemption of capital have been 
allowed for. The ratio of the total expenditure to receipts is 
thus 60:8 per cent., excluding interest and sinking fund 
charges but including depreciation. This is a fair average 
figure for electric tramway work, and it is highly satisfactory 
that so low a percentage should have been obtained so soon 
after commencing operations. The clear surplus, or net work- 
ing profit after all charges have been paid out, is at the rate of 
19-3 per cent. of the gross revenue. 

Coming now to the items of the capital account, we find 
that the expenditure on capital account to March 25 last had 
been as follows :— 


Proportion of original cost of track (£58,000). ............ £12,500 
Proportion of improved track since date of purchase 
(BS rio Dp mmm 800 
Cost of tramway from Sheepscar to Roundhay ............ 22,265 
Reconstruction of track—Kirkstall-road (Wellington 
Bridge to Kirkstall police station) . apte duae ТУР 18,569 
Extension of tramway - Prince's- Avenue 9,400 
Eleetric traction :— 
Generating station e . . 217.922 
One-third cost of land (£8,000) ............ 2,666 
Kirkstall and Roundhay (conduits, ¢on- 
ductors, pillars, Ke. iiec iens 20,892 
Cara and electric equipment ......... 15,136 
Accumulators and batteries 1,684 
Kirkstall-road new depot :— 
(One- fifth cost, £39,518) ............... ..... 7,903 
Extension-—Albey-road (police station to 
the 8 3,145 
North. street reconstruction (one - third 
cost, £3,259) / I Te tees 1,086 
Boar-lane reconstruction eee eene 959 
Wellington-atreet (bonding). . 195 


Roundhay and Kirkstall sundries (includ- 
ing consulting eugineer’s commission)... 2.603 
Preliminary expenses ........... КККК КҮКҮ" 651 


14,820 


£138,574 

With a total capital outlay of £134,374, therefore, the 
Leeds electric tramways would appear to be realising a gross 
revenue at the rate of about £34,200 and a clear surplus of 
about £6,600 per annum. It will be seen that the gross 
revenue represents a turnover of about 2£:H per cent. and a 
surplus of about +$ per cent. on the capital expended. 
Scarcely necessary is it to say that if at the end of the first 


year’s working the Leeds electric tramways are found to 
have attained these results the achievement will be one of 
high excellence, and will give great impetus to the adoption of 
electric traction throughout this country. 


Brighton Municipal Electric Supply Works. 

Probably the most important point to observe in the com- 
parison between the Brighton accounts for 1897, and those 
for previous years, is the reduction of the second and lower 
price (on Mr. Wright’s system) to 14d. per unit. It is a clue 
to much that is to be found in the present financial condition 
of the undertaking. Through years of patient toil Mr. 
Arthur Wright has been educating the Brighton consumer to 
use his lamps in such a way as to reap the greatest benefit 
from the lower charge in the tariff. Consequently, when this 
lower charge was brought down from 3d. to just half that 
figure, a serious fall in the revenue per unit was inevitable. 
We do not imply that the fall was altogether deplorable, for 
facts indicate to the contrary; and care had been taken to 
fix the upper price at such a figure that one hour’s consump- 
tion per diem at the maximum rate demanded would cover all 
the standing or fixed charges. The loss of revenue per unit had 
therefore to be met by such an increased output and an 
improved all-round economy as would leave the net revenue 
per unit undiminished ; and this has not quite been done, the 
net revenue per unit having fallen from 2:5d. to1-7d. More- 
over, although the working profit for the year is but slightly 
lower than in the previous year, it has been earned on a con- 
siderably greater capital outlay, with the result that the per- 
centage ratio of this profit to the capital expended has fallen 
from 8:89 to 7-22 per cent. The sum of £2,000 has been 
expropriated for relief of rates, as in the previous year ; £3,000 
has been set aside against depreciation of plant; the interest 
has been duly paid, and the sinking fund has not been neg- 
lected. But the balance of £5,000 from the previous year’s 
account seems to have helped things on a wonderful lot ; and, 
on the whole, we are inclined to think that the Brighton 
Corporation has gone as far as it can safely go just yet in the 
way of reducing its electric supply tariff. s 

Turning from the somewhat prejudicial effects of the reduction 
in tariff, we may consider its beneficial aspect. This is plainly 
shown in the largely increased sale of current to ordinary 
consumers, the number of units thus sold having increased 
from 1,127,001 to 1,505,867 and the units per lamp-capacity 
having risen from 26:9 to 80:5, showing that both in output 
and in load-factor things have improved. One direct result. 
has been that in spite of a greater total expenditure in the 
management department there has been a considerable fall 
in the management costs per unit sold, an effect which i8 
noticeable in practically all the separate items enumerated 


under this head. There is also to be noticed a reduction of 
0:1d. in the works costs. | 


Hove Electric Lighting Company (Limited). 

The township of Hove, adjoining to that of Brighton, 
boasts an electric supply undertaking nearly as old, though 
not so pretentious in magnitude, as that of tbe sister 
borough. But, notwithstanding its inferiority in point of. 
capacity and output, the results achieved by the Hove under- 
taking are in many respects as good as, and in some respects 
superior to, those shown by Brighton. ‘True, Hove has not 
entered the lists in the competition for the lowest showing 88 
regards prices, the tariff being 8d. and 4d.; but this some- 
what high tariff has not apparently hindered the arrival at & 


| satisfactory financial condition at the end of the year, when 


an Ordinary dividend of 5 per cent. per annum was declared. 
Just as the Brighton accounts indirectly teach that large under- 
takings may be imperilled by excessive rate cutting, so the 
financial results at Hove indicate that the security of small and 
only moderately large concerns will often lie in the adoption 
of a fairly stiff tariff. Comparing the results of the past year 
with those of 1896, it will be seen that there has been con- 
siderable improvement in every one of the items of cost. 
The works costs have fallen from 228d. to 1:724. per unit, 
and there has been a notable reduction in the cost of fuel per 
unit. In the management and property charges the reduction 
is from 1:59d. to 1-21d., the gross reduction in the total costs 
amounting to 0'924. per unit sold. 


und Ю 
one of 
tion d 


THE ELECTRICIAN, MAY 6, 1898. 47 
BRIGHTON. | HOVE. 


Undertaking Worked 5% . Corporation of Brighton. The Hove Electric Lighting Company (Ltd.) 
Date of Commencement of Supply. . 1891. ; [curr. trans, sub- stations 1892. 
System of Supply. . . . . 2 ө» 3-wire with batts., combined with H. T. alt.- || Three-wire continuous, with batteries. 
Chief Engineer....... es ee patena e oro een ee eee Arthur Wright. | | C. Bottomley Smith. | ! 
YEAR ENDED DECEMBER dist. 1896. 1897. | 1896. 1597. 
QUANTITIES— ed 
Unite generated. . „.es eee ese TIT -— 1,653,576 i 2,440,171 239,779 511,129 
„ MOLD CHORAL). 22... S Bree or pM MES 1,388,821 195,915 268, 
„ sold to consumers n jasses 1,127,001 189,715 260,103 
„ sold for public lighting, &. . —— 261,820 6,200 8,140 
э: UMNLOR ЖОГЫ LI 62,891 - | 14,304 10,501 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 26 9 | 151 206 
aximum supply demanded ..,.................. — MT 1,295 kilowatts 253 kilowatts 310 kilowatts 
Number of public lamps . . . 4 arc 4 arc, 4 incandescent 
Number of consumers e 314 | 597 
'onnections to mains in 8-c,p. lamps q PUTA 21,756 21,199 
APACITY OF PLANT IN 8.C,P, LAMPS ............. бае 13,000 13,000 
APACITY OF PLANT IN KILOWATTS.............. TS 440 440 
| Рег kilowatt “Per kilowatt! Per kilowatt Per kilowatt 
e CAPITAL— Total, | “capacity. capacity. | Total Capacity. | Тоз. | “capacity. 
AUTHORISED: (TOTAL), „п... оосо £191,281 £116 £65,000 £148 £65,000 | £148 
Share ISI pee — WENO iium СЕ nil — 40,000 90:9 40,000 90:9 
Loan (including Debenture charges) 191,281 116 25000 | 568 25.000 56:8 
RECEIVED (TOTAL) ............... r 166,065 101 61,432 | 140 63,850 145 
Share LL КЕСЕНЕ nil cud 38,032 | £64 89,550 89:9 
Loan (inclading Debenture charges) 23 400 53:2 24.300 55:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 3568 . 811 1.150 9:61 
! ͤ eos 22 uy ax V eun YuEU es vr Ө se 2 nil fe: 
Share (uncalled) ООЛО 4 „ 4 „ 4 „ 1,958 | 447 450 1:02 
„Loan (including Debentures) ) .U ꝑ 1600 | 3 700 1:59 
ee y edu ded оге уз | Pf en 
RESERVE OR SINKING FUND .............................. 377 
DEPRECIATION FUND |... . eee rete e ee noe чеовобонон, 2-08 
REPENDED (TOTAL) avisrvisscasoscecechaccensesvsvonsteaictes 152 
Lands and bulldings |... узаар thou rhone 14:5 
Plant . . . . . . v ve 25, 58:0 
5 T 0 *** 93.239 446 | 29 644 67:4 55,408 pe^ 
D ˙ ˙˙“——᷑IT½ʃ——ö ˙ ⁰ U 118 11.390 5:45 | 1.751 3:98 1,602 6 
BALANCE OF CAPITAL ACCOUNT......... —— - 14.180 -678 - 591 1:34 ~ 3.046 6:929 
REVENUE— Total. per unit sold. ber unit sid.“ Total. per unit sold | Per unit sold. 
| E асса Ыз — ВА vs — eese! 
TOT Al.. . ꝙ Ce . . . . £26,548 458d. | £28833 3474. | £6,519 799d. | £7,270 6:514. 
Revenue from supply / . . 66e. 22.056 5:814. 25.672 2:854. | 5,973 732d. 6,650 505d. 
n meters, & cene 607 0:1054d. 764 0:092. 353 | 04324. 496 0:5814. 
» public lighting... .... . 3,759 0:649d. 4,188 0`5054. 189 | 02334. 189 0:168d. 
» sale x IO DE, Ks. veces eise gas gera (азаб 84 0:015d. 183 | 0.0224. — — — == 
H miscellaneous sources 41 0-0074. 26 | 00034. 4 00054. 5 у 
ra EXPENDITURE OUT OF REVENUE | ddp 
TOTAL COSTS . . bees dss es dsbessdedesse £11,867 | 2054. | £14,733 177d. 23,145 3:85d. £3,276 2 93d 
WORKS COSTS ........ С КЕЛЕК ИТЕУ 8,330 1:444. 11,091 1:344. 1,857" | 228d. 1,920“ 172d. 
Generation of electricity ...... . .. .. .. . b 7,110 123d. 10,0043 214. — | um a se 
Fuel (including cartage, &с.)........................... 5,984 | 06884. 5,145 06194. | 655 0:802. £05 07204. 
Oil, waste, water, в{огев................................. (04 O- 104d. 659 0:0794d. | 131 | 01614. 119 0:1074. 
Wages at station.... . ..... | 1,997 0:345 2.942 03554. 731 0:895d. 787 077044. 
Repairs and maintenance at station . 525 0:091d. 1.321 0:1594. — 4 ic BE is 
Distribution of electricity .. . . . . . . . 1,219 | 02114. 1,025 | 012434, sae | = NT ме 
Wages, &с.................. СООТ 436 00754. 444 0:054.1. — — = 
Repairs, renewals of mains, &с......................... 788 O135d 581 | 00704 e == л 
% ше vagi ЗОКИР ͤ KV „2. ы? — ачыу =й. |! Ж. — a = 
Aten эз 52 9209457 Shaver ex ryan aao spia Crap a FR ps — = = | == = 25 5 
Neuen 1.2224. 09.5 40€ "S e xd | -— = ы | ы -E- E 
а FF 3537 0614] 3642 04394. | 1,288 1594. 1356 | 121d. 
% 1 N 1,222 0:21 d. 1,026 0: 1304. | 22 - эу. “184 0:165d. 
Management «0850059908094 000009920009099000 000090 00009090» 902509 2315 Cd. ә 560 0.094. 1.068 1:304. 1.172 1:058, 
Salaries ... . eene 1,610 0:278d. 1,799 0:217d. 772 0°94 6d. 851 07762d. 
Stationery, NO P costes sens esis fa E DIE Eos db rk 154 0:027d. 198 00244. 48 0:059d. 44 00394. 
Establishment charges 3 . 154 00274. 209 0`0254. 145 0:1754. 135 0:121d. 
Law Chargen, ede teste ior neo da OT 3970 0:0694. 560° 0:043. 0:1254. 0:127. 
/ to mean 1 У to me : to р; / to me: 
FINANCIAL RESULTS— | A ac 20 85 0460 Total. MPa E a Total сар. aerated Total. 5 nied 
WORKING PROFIT FOR YEAR ............................. | £14,681 889% | £14,100 72277 53.374 5:65% £3.994 6:20 
Sum carried to Depreciation Fund .......... RAE | — — 3,000 1:534% 200° 0°435° 39] : 0`607°, 
Sum carried to Reserve or Sinking Fund | 4,311 201 5,547 2:84 500 0`502 600 0:9317/ 
Net interest on loans (incl. Debenture charges) ... 4,52) 215%, 5,6:8 291% 966 1:627 915 14997 
BALANCE FROM LAST АССООМТ.......................... | 1150 0:697% 5.000 256 153 0:256 183 | 0284; 
BALANCE AVAILABLE FOR DISTRIBUTION, &. | 7.000 * 4247: 4,864 2:49 18515! 320% 2,121“ 939297 
J ²˙ AA AAA 4 exa 490% SER EE daa ds | — — — — = | — — 
ORDINARY DIVIDEND РАІР................................. | — — — — 5 — 5 — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 447 5117 ite . 4917. 
Expenditure per kilowatt capacity. — | £7. 4s. Od. £7. 1s. Od. £7. 3s. Od. £7. 94 Od. 
REVENUE PER KILOWATT CAPArr ng | . £16. 2s. Od. £13. 15s. 5d. £14. 16s. 0d. £16. 10s. 04. 
Expenditure per 8-с. lamp capacity eee | 4». 74A. 4s. Cal. 4s, 10d. 58. O1. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 10s. 31d. 8s. 91d. 10s. 01d. 11s. 2d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... | 78. 11:d. 6s. 81d. 6s. Od. 58. 21d. 
Price charged for lighting, per unit.. eene ) du to 304 74. / to 11d.“ ёл ery Ale 8 ier diris 
Price charged for power, per unit . . . . TES oed: grito a б Osa 
Price charged for public lighting, per lamp... ... r (MX ДЕ PM . " 1 
BRIGHTON.— RMA KS Includes premiums on stock, £12,451 and £9,611 respectively. а Jncludes HOVE.—Rk&MAKKS—e@ ]tcnis of expenditure on distribution 
and public lighting not separately give Ы f In: бүтү e ror 
e Set aside under contract with 


insurance and £11 for auditing 


£5,000 paid for the undertaking of the Brighton Electric Light Company, £1,3:7 for patents and £1,497 
engineers commission. b Includes £167 for insurance, £115 for registration of stock and stamp duty and lf o | | 
#58 provision for bad debts. c Of which £2,000 is applied in aid of district rate. d 7d. for first hour, | the Hove Conmissioners. d £l aving heen wetten off foi 
dd. after : on Wright system. е Includes £125 for insurance, £123 for registration nnd stamp duty preliminary expenses in both fears. — rig Atem of 
and £110 provision for bad debts. 7 7d. for first hour, IId. after; on Wright system. g In 1500 the | charging, Digitized by О) e 
charge was for 29,176 units at 7d. and 282,644 at 3d. ; in 1897, for 50,025 at 7d. and 436,CC6 at 114. 
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Ве glectrician. “ELECTRICIAN” SERIES FORTHCOMING BOOKS. 

The Oldest Electrica] Journal (established as a weekly Journal, 1861—1878) ELECTROMAGNETIC. THEORY, VOL. IL—By О Hzavism, The 

Réitorial, Publishing and Printing Offoes, ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Елон 

—Ву J. 

I, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. Youna. This work will be issued early this year. Some extracts from 
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ELECTRICAL INSPECTORS. 


The new industry which about 15 years ago begau to 
make a place for itself amongst the factors contributing to 
the industrial life of our couutry, has from the first attracted 
an interest continually kept alive by the rapid and unexpected 
developments arising out of it. Prominent amongst the 
features of the electrical industry—as it came to be called 
was the State control which from the beginning was very 
much in evidence. Such control wa3 really unique in the 
history of trade development, as was pointed out the other 
day by Mr. Нлммохр. Whether the ad jective disastrous should 
be joined to unique, has been often discussed, but probably it 
is no more than true to say that time is gradually dissipating 
the clouds which hid from common observation the benef- 
cence of that control. It is not our purpose at this time to 
discuss the possible origin of the “ socialistic condition thrust 
upon our industry," to quote Mr. Hawwowp, who hints 
that it might be due to the popular feeling prevalent at the 
time. Might we submit as another suggestion the presence 
of the word ‘electrical’? The popular fancy has always 
clothed this expression in a mysterious dread, which even 
twenty years’ work.a-day experience has failed to remove. For 
the present we wish rather to direct attention to that section 
of State control comprised within the expression « electrica 
inspectors." In neither of the Eléctric Lighting Acts of 1882 
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ór 1888 is there any specific mention of inspectors, but they 
are clearly implied in the powers given to the Board of Trade 
under Sections 8, 4 and 6 of the 1882 Act. Wo must Шеге- 
fore apply to the Provisional Orders and licences issued under 
these Acts, and to the regulations applied to such Orders or 
licences, to learn what are the functions of these officials, Put- 
ting aside for a moment the origin of appointment and tenure of 
office, le& us consider first the duties of electrical inspectors 
appointed under the Provisional Orders, licences, or special 
Acts. "These, it clearly stated, shall be as follows :— 

(a) The inspection and testing, periodically and in special casea, of the 

undertakers’ lines and works and the supply of energy giv en by them. 

(b) The certifying and examination of meters, 

(c) Such other duties in relation to the undertaking ак may be “йе 


of him under the provisions of this Order or of any regulations under 
this Order, 


Certainly the terms used in the three paragraphs just 
quoted leave little to be desired by way of amplification or 
explanation. The safety of the public, so far as it can be 
secured by strict compliance with the new regulations imposed, 
and by the preservation of the conditions thus set up, is 
entirely in the hands of the inspector. He also it is who 
safeguards the public interests, both in regard to the supply 
maintained by the undertakers, and to correct accounting as 
between buyer and seller. The scheme of inspection and 
control thus foreshadowed — we use the word advisedly—seems 
at a first glance to imply a restriction on industrial pursuits 
which is new and likely to become irk:ome. It must 
be remembered, however, that the business of supplying 
electrical energy to the public necessitates a portion of tha 
requisite plant being spread over very wide areas, and 
being, almost throughout its distribution, situated in 
public streets or areas. The occurrence of one or other 
of the many accidents peculiar to the industry would 
therefore constitute a public danger. Hence inspection and 
control by a recognised authority is no more than reasonable. 
Whether there lurks in the scheme a potential unreasonable- 
ness is a question that very properly may be matter for 
discussion. Meantime we may conclude that some inspection 
and control are both prudent and desirable. Similarly, the 
public has long appreciated the beneficial operations of the 
Weights and Measures Acts; and the inclusion of these pro- 
visions amongst the duties of the inspector are both right and 
proper. From the point of view of fair dealing as between 
buyer and seller there is need for the intervention of the 
inspector. The commodity supplied by the seller—electrical 
energy-—can be reckoned in definite units; and the correct 
meacuring and recording of such units requires supervision 
by a statutory authority, precisely in the same degree as is 
found prudent and necessary in the case of any ordinary com- 
modity which is bought and sold. The Weights and Measures 
Act of 1889 includes the provision ‘‘of standards for the 
measurement of electricity . . . for use for trade "; and such 
standards become Imperial “ standards in like manner as if 
they were mentioned in the second schedule to the prin- 
cipal Act." Нерсе it would appear that so far as “ measure- 
ment for trade purposes is concerned” the duties of an 
electrical inspector include some that are akin to those of an 
inspector of weights and measures. 

Let us now turn from the promise to the performance; 
the number of Orders and licences now in operation is not 
less than 260, whilst the number of inspectors appointed in 
accordance with the provisions of these Orders is probably five 
ог six— certainly not more than ten. Why this great disparity 
between Orders and inspectors? The clauses relating to the 
inspectors are evidently ignored in the great majority of 
Orders. It is probable that, so fur, no great harm has been 


done in respect to matters of safety through this—neglect, 


shall we call it ? or perhaps better, hesitancy —on the part of 
the Board of Trade. It is questionable, however, whether this 
happy condition of affairs may be expected to continue, and 
although the policy which has guided the State in ita relations 
with the electrie industry is worthy of all praise, we believe 


that these special functions of the inspector might wisely 


have been kept more in view. 

On the other side of these duties, viz., that 
relating to measurement for sale, ineluding the 
character and constancy of the supply, one is inclined 
to speak much more strongly of the “hesitancy.” Even in 
1888 there was no difficulty in obtaining measurement of elec- 
tricity as between buyer and seller. The degree of accuracy 
possible then was not such as could be had now, after ten 
years’ experience ; but that fact is no valid reason for post- 
poning the requisite inspection and control. ТЇ а reasonable 
variation from accuracy in these early days was 5 per cent., it 
was nevertheless necessary that the buyer should have some 
assurance, beyond the ipse dizit of the seller, that the real 
variation was not 10 per cent., or even more. Again, 
the effect of probable secular variation, arising from dete- 
rioration of, or change in, fluids: made use of, or change in 
the strength of magnets or other like causes, should have 
been brought under the notice of consumers, and pro- 
vision made for meeting the difficulty. The companies were 
always able to safeguard their revenue against chauges 
of this nature if likely to act adversely; but it was scarcely 
to be expeeted that time and money would be similarly 
expended by them on behalf of the interests of the buyer. 
Besides, it is very doubtful whether, in the case of a large 
proportion of the Orders, any care at all was expended on 
matters of measurement. Certainly this was so in the early 
'nineties. But besides the inadequacy of the inspection pro- 
vided there is another feature of it which calls for remark— 
the position, authority, and responsibility of the various 
inspectors already appointed. With possibly one exception 
they are all subordinate officials, each being subordinate—that 
is to say, in the performance of his duties— to another official 
whose orders he must obey, since he is merely one of a 
general administrative staff of a compiny or corporation. 
The authority which he derives from his office, and the 
responsibility under which he acts are both, therefore, as a 
rule, exercised under the control of an official who has no 
responsibility in respect of the Provisional Order. That this 
arrangement has not hitherto produced friction is highly 
creditable to the goodwill and common sense of the persons 
concerned. 

Such oie in outline, the present position of affairs 
with regard to electrical inspectors, the question arises: 
Should matters be allowed to remain as they are, or is it 
advisable and judicious at the present time to seek a 
change? We believe the foregoing statement is sufticient 
to show that an improvement is not merely advisable 
but is urgently necessary. If the system of inspection 
and control foreshadowed in the Acts and Orders is to 
be а real thing, now, and not later, is the time when it 
should be organised on а definite and reasonable system; 
reasonable, that is to say, from the point of view of the 
Company or Corporation and of the public. The preparation 
of such a scheme should not prove a matter of serious 
difficulty. We do not propose at present to offer any 
detailed suggestions. There are, however, certain charac- 
teristics, necessary we believe, which may be mentioned. 
Verification of meters whether of an approved type or not 
should be compulsory. The capability of every inspector 
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for his duties should be tested and certified by the Board 
of Trade, as is already the case under the Weights and 
Measures Act. Each inspector should be directly responsible 
tor his actions, as inspector to some; statutory authority 
preferably the Board of Trade, Lastly a central authority 
should supervise and control the methods and instruments 
employed by the inspectors. ^ 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
dy С PURPOSES.* e 


3 BY FRANCIS JEHL. 
(Continued from page 827, Vol. XL.) 


Siering. Fig. 7 shows a rotary sieve designed by the writer 
after the style made by A. Zemsch, which has a great advan- 
tage over the hand-sieves generally used in carbon factories. 
It consists of a wooden frame or box, w (which may also be 
of metal), having a receiver, d, at one end, into which the 
material to be sieved is thrown. At the bottom of the frame 
w, or rather at the middle of its length, a sieve is attached, in 
а semi-circular form, not shown in the figure. That portion 
of the sieve over the box а is.a very fme one, having about 90 
meshes to the linear inch (or about 8,100 per square inch), 
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under the mouth-pieces i, i, è. 
{һе frame is a shaft, g, which rests in thé bearings J, k, and 
is provided with a fixed and loose pulley, е, е. A wooden 
cylinder, h, is fixed on the shaft g, as shown, and on this 
wooden cylinder there is attached a sort of Archimedean 
screw made of sheet-iron. On the rim of this screw is fastened 
a tapering brush made of bristles, which when revolving (at 
40 to 50 revolutions per minute) always keeps the meshes from 
getting clogged up. It will be seen that when the material 
after having passed the mill, shown in Fig. 3, is thrown 
into the sieve at d, it falls down, and the action of the screw 
is to keep pushing it on towards the opposite end of the sieve. 
The fine particles fall into the box a, while the coarser grains 
are pushed on and fall into the box b, and the still coarser 
pieces are pushed into the box v. Ву this means the material 
can be assorted, as the fine part or powder that falls into the 
box a need not undergo any more milling, the material that 
falls into the box ^ is passed over to the roller mills, shown 
in Figs, 5 and 6, while the material that is pushed into the 


From a forthcoming book to be published by The Electrician Printing 
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box c is again thrown into the mill with the vertical runners 


(Fig. 3). 


Roller Mill.—The material passed through the roller mills 
(Figs. 5 and 6) is ground down to flour and has about the same 
fineness as that which has passed the sieve at «a. These 
machines have cylindrical rollers of chilled steel, and can be 
adjusted so as to grind the material down to any degree of 
fineness. The following are the sizes generally used by 
carbon manufacturers :— | 


Roller Mill Number 1 2. à 4 5 6 

Number of rollers ............... 2 2 2 | 4 | 4 4 
Length of rollers . in mm.] 300 400 | 500 300 400 500 
Diameter of rollers . „ 230 230 230 230 250 230 


Length of machine ... „ 925 1.050 1,165 1,180 1,290 |1 
Width of machine „ | 795 | 850| 940 1,500 1,300 11, 
Height of machine ... „ 1,330 |1,360 |1400 1,400 1,400 |1 
Horse-power required ...about 1} 1 О" 5 
o inkilos] 760 850 1,050 1,200 1,300 1,400 
Diameter of pulley ... 450 400 400 450 
Width of pulley ...... „ 110 110 120 110 110 120 
Revolutions ........ рег minute} 250 | 250 | 250 250 | 250 | 250 
Output, per hour, in grind- e 
ing pieces of about làmm.| F 60 75 95 120 150 200 
nto flour. ............ in kilos. | “ЖЕ 


Some manufaeturers then store the material, after it has 
passed the machines mentioned above, in the bins of the store 
room. There are some, however, that sieve the ground 
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Fic. 6.— Pemsel's Roller Mill. 


material for the. last time through a rotatory silk gauze, and 
thus obtain a carbon flour as fine as can be demanded. That 
part of the material which does not pass the silk gauze is 
subjected again to a second grinding in the roller mills, and 
then passed through the silk gauze again. "There is no doubt 
that this last sieving through the silk gauze insures a perfect 
and evenly divided material for the manufacture of high-grade 
carbons, especially for alternating carbons and those that are 
used in enclosed arc lamps, as any difference in the grain of 
the material often has a prejudicial effect on the carbons when 
finished and used in the lamp. How the raw material—that 
is, the petroleum coke or gas retort carbon—is ground has 
now been fully explained, and the writer may mention that he 
has seen а carbon works where they also take the lampblack 
mixed with tar and pressed into cylindrical balls, which are 
then calcinated. After being calcinated this material must 
undergo the same process of being ground into flour as 
explained above. The writer may here state that the largest 
and most celebrated carbon factories of Germany do not calci- 
nate their lampblack, as a good dry lampblack needs no calci- 
nating. Those factories, however, that have not the modern 
furnace will soon find out that when carbons are made о 
lampblack which has not been calcinated they get an article 
that is very brittle and does not burn well in the lamp, and 


| thus they have recourse to caleinating their lampblack first, 
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Mixing.—It was usually common to mix the dry materials 
in a machine called the ** dry mixer,” an illustration of which 
is shown: in Figs. 8 and.9. Some manufacturers still do this 
in the case of second grade carbons. These machines consist 
simply of a closed Sheet. iron. barrel having a cover at the eop 


as Carré did, obtaining a fair carbon, but by no means, a high- 
grade one. The gradual, high and even heat of the modern 
carbon furnace saves calcinating the lampblack, while at the 
same time it produces the best carbons. It is always well, as 
a matter of precaution, to sieve the lampblack as it arrives, 
because it often happens that foreign matter gets mixed with 
it, such as grains of sand, nails, &c. To sieve the lampblack 
it is well to use a sieve similar to that shown in Fig. 7, as the 
. bristle brushes keep the sieve clean and prevent the lampblack 
from clogging up the meshes. Lampblack, as is self-evident, 
needs no grinding, as it is always in a finely-divided state. 
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Fic. 7.—Jehl's Assorting Sieve. 


Bin Room.—The store room in which the ground material, 
or let us say the carbon flour, is stored, is generally in large 
factories a room above the mixing departnient, and the only 
one. Carbon factories are built nowadays all “ parterre,” 
with no floors above the ground floor. They are generally 
situated on the outskirts of cities, or in some favourable place 
in the country where labour and power are cheap, and where 
there is a good railroad connection. A large carbon factory 
should also have its own lampblack works, and as such works 


Fia, 9.—Pemsel's Dry Mixer. 


into which the mixture is thrown. At the centre there enters 
from the bottoni a vertical shaft, to which revolving vanes are 
attached to mix up the carbon flour. The vertical shaft is 


worked by means of а bevel-gear as shown. 


Fr. 8.— Braun's Dry Mixer * 
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are a nuisance near a city or dwellings on account of the soot 
that escapes, they are generally built in the country, or in a 
forest, as in Germany. The store room where the carbon 
flour is stored is generally divided into compartments by means 
of boards, the spaces or bins of which are filled with the carbon 
four. There is a space or bin for the lampblack, for the 
petroleum coke, and one for the gas retort carbon. From 


Fic. 10.— Braun's Wet Mixer (Werner and Pfleiderer Patent). 


The mixed material is discharged from the box at the side 
of the barrel, The dry mixers have generally the following 


size and dimensions :— 
1,500mnm. 


each bin there is a spout that leads to the mixing department, Height of the machine with the cover down 
which is, аз already mentioned, underneath ilie bins. The Length ot the machine including pulleys ............... 1,500 „ 
spouts are provided with gates by which the flow of the flour Width of the marine . 1,150 „ 
can be controlled. The material is generally tapped off by пиа ее of fixed and loore риПеу......................... 1 
means of bags that are drawn over the mouth of the spouts, . e „„ 120 , 
Horse-power required to drive machine. . . about 4 


which thus prevent dust, or rather carbon flour, from 
escaping. | 


„ . „ „„ % %„%„%„%0 „ %%%„„„„„„ ee ето уо в 
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Weight of complete machine . 
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However, some carbon manufacturers have already discarded 
the dry mixer, as they find that the “ wet mixer" answers 
the same purposes, and that time is thereby saved. Then 
again, it must be understood that there is a general tendency 
nowadays to make only high-grade carbons, and, as already 
shown and stated, these kinds of carbons are made wholly of 
lampblack which needs no mixing except with tar. Therefore 
the dry mixer is seldom used any more, and when a mixture 
is made of several kinds of carbon flour they are mixed and 
hneaded in the wet mixer. Fig. 10 shows such a wet mixer 
made by J. C. Braun under the patents of Werner and 
Pfleiderer, the well-known firm that supply nearly the whole 
Continent with their kneading machines for bakeries, &c., 
while Mr. Braun adapts them for thecarbon industry. These 
machines were formerly built with a progressive and retrograde 
motion, but they are now generally only made with one 
motion. The essential part in these wet mixers or kneaders 
is the rotation of zig-zag blades between which the material 
gets squeezed and kneaded. The following different sized 
machines are made :— 


Machine No.. . . . . . .... .. .. . .. I ш. II Ila. 
Length of machine. inmm.| 1250 | 1,2250 | 1,550 | 1,800 
Width „ eee 920 1,160 1,100 | 1230 
Height Wut а á 1400 | 1430 , 1,750 | 1,780 
H.-P. required to drive machine ... 14 25 24 54 
Diam. and width of pulley...in mm. 405 х 200 560 х 240 560 х 240670 x 330 
Weight of machine in kilos 560 480 760 900 
Revolutions per minute 120 | 120 120 120 
(To be continued.) 


AUTOMATIC TELEPHONE EXCHANGES. 


Experiments have been carried out in many directions with 
& view to working out a telephone exchange system in which 
the much-abused telephone operator is replaced by an auto- 
matic mechanism. Such a system was elaborately described 
in the daily press some time since, and a parent syndicate“ 
was formed to perfect it; but until now we have not had an 
opportunity of seeing at work any apparatus manufactured by 
this firm. The Americans appear to have been more successful 
in this direction, having, at any rate, produced and sold auto- 
matic telephone exchanges that would work, but it is, of 
course, too soon to form an opinion as to the probability of 
the commercial success of these undertakings. In our Notes 
columns, а short time ago,* we described briefly two auto- 
matic exchanges erected in the United States, having been 
unable at the time to obtain detailed particulars from the 
manufacturers, Since then, we are informed, several other 
automatic exchanges have been opened in that country, and 
others are in process of erection. The exchange in Augusta 
(Georgia)—one of the two already referred to—is, we are told, 
equipped for 1,000 subscribers, as is also a new automatic 
exchange in Auburn (New York), 

The English rights of the various patents for the American 
systems have been acquired by “ The Direct Telephone 
Exchange Syndicate, Limited,” and, at their invitation, this 
week we inspected an automatic exchange apparatus at work. 

We will first, before entering into technical details, describe 
the apparatus from the subscriber's point of view. The 
telephone is provided with a disc in which are holes numbered 
О to 9. If the subscriber requires number 182, say, he removes 
his receiver from its hook, and places his finger first in the 
hole marked one, and pulls round the disc until his finger 
reaches the stop; he then releases it, performs the same 
operation with three, and then again with two. He then 
turns the handle of his magneto bell. If the connection is 
made the bell rings, and he knows he is through to No. 132; 
if this number is engaged his bell does not ring. The act of 
restoring the receiver to its hook cuts off communication. 

To come now to the technical description, it must first of 
all be mentioned that different systems are used for exchanges 
with numbers of subscribers below and above 400. There 


See The Electrician, Vol. XXXIX., p. 567, 


must be one automatic switch for each subscriber in any case, 
and in exchanges to which not more than 400 subscribers are 
connected their lines are multipled” to each subscriber's 
switch. In larger automatic exchanges there are two 
automatic switches per subscriber, one being a junction. 
wire switch, for it would not be feasible to multiple every 
subscriber’s line at each switch. We will first describe a 
100-subscriber system, and then mention the points of 
difference in the case of larger exchanges. The numbers in 
such an exchange are from 101 to 199. Two lines are 
necessary for each subscriber to the exchange, and in 
addition either an earth return or, preferably, а return 
wire common to all the subscribers. The two lines are 
called for distinction the units line and tens line. The 
first movement of the disc on the subscriber's instrument 


connects the units line once to the common return, the second. 


movement sends a number of similar current impulses through 
the tens line, and the third movement sends currents to the 
units line again. The first current flows from the battery M 
in the exchange (see Fig. 1), through the wire L, and the elec- 


„Tens 


Bank Wire. 
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Fic, 1.—Diagram of Connections. 


tromagnet marked Units,” to the units line by way of the 
wire К. At the "subscribers instrument it passes to the 
common return, and comes back through the latter to the 
battery M. The units electromagnet causes the toothed 
cylinder N, which is fixed to the shaft A, to rotate one tooth 
(the armature of the electromagnet and the gear are not 
shown in the diagram); it then throws two pawls into engage 
ment with A to prevent it from turning further until the 
armature is again attracted, and finally it moves the spring 
B over to C and away from the contact D, which is connecte 
to the frame of the instrument. The currents through the 
tens line start from the battery M, pass through P and the 
electromagnet marked '* tens ” to C, thence to B through the 
tens line to the subscriber's instrument, and back to the 
battery through the common return. The armature of the 
tens electromagnet acts on the rack F (the armature and the 
connection are omitted in the diagram) and lifts the shaft À 


— чы x ae = 


THE ELECTRICIAN, MAY 6, 1898. | 28 


—— 

er inar: i "un 

m bodily by а number of teeth on ЁК corresponding to the num- and actuates a spring switch which opens his own circuit, A 

h sies ber of current impulses sent (that is to the number of tens in | subscriber, therefore, if he is trying to call up another who is 

ere a> the figure required). The third series of impulses, through the engaged, gets his own line connected to the latter's contact, 

ac units magnet, turns N through в number of teeth correspond- | but, either the engaged subscriber's line is no longer connected 

ЦЫ 7 ing to the number of units. The shaft A carries a wiper,” W, to the multiple in question, or the circuit of his own line is 

st ds of copper strip, this moving over a number of rows of contacts | disconnected at his switch. The circuit being open in either 

he rt arranged in an insulating segment Z of impregnated plaster | case, his magneto does not ring. | 

ШЕ of Paris. There are ten rows, and ten columns of these con- | The current used to actuate the electromagnets in a 100- 

90 U. tacts, one for every subscriber to the exchange. The first | subscriber exchange is about half an ampere. The contact 
current-impulse on the unit line brings the wiper in position | disc of the subscriber's instrument sends 9 current-impulses 


c one tooth behind the first contact, the impulses along the | per second. The resistance of the units coil is 16 ohms, and 

d tens line cause it to find the row corresponding to the tens | this coil is in circuit during speaking. In the case of larger 

T required, and the next series of currents along the unit line | exchanges this cannot be permitted, as coils of higher resis- 

rotate the wiper until it reaches the contact required. This | tance and self. induction must be used. А bridging retardation 

leaves the tevs and units wire of the calling subscriber con- | coil, with a connection to its middle point, is then employed, 

а somewhat similar arrangement to that used by the National 

Telephone Company for transmitting automatic clearing 
signals on their junction lines. 

In exchanges fitted for over 400 subscribers, in addition to 

switches similar to those already described, there is added for 


lia: nected to the subscriber wanted, and the former rings up. 
Mies After the conversation is concluded, the action of hanging the 
receiver on the switch hook sends two successive currents to 
line, the first through the units and the second through the 


tens line, and things are restored to their normal condition. 


Fic. 2.—Subscriber’s Instrument. 


So far we have seen how any subscriber can get connection 
with another. But means must be taken to prevent a sub- 
scriber obtaining a connection to another who is engaged. 
Of the two subscribers who are in conversation, the switch 
of the subscriber who has called up the other will have 
been moved, bnt that of the called subscriber will, of course, 
be in its normal position. Every subscriber’s line is connected 
to the switches of the other subscribers through an insulated 
pin, marked ‘‘normal pin” in Fig. 1, connection only being 
made to this when the shaft A is in its normal position. This 
effectually prevents the line of the subscriber who has called 
originally from being reached by any other subscriber until the 
former has finished his conversation. But to protect the 
called subscriber during the conversation is not such a simple 
matter. It is necessary to multiple all the subscribers again 
at each switch on a segment Y, in an exactly similar manner 
as on Z, but in this case connection is made by an insulated 
wiper, V. A system of switch contacts (some of which only 
are shown in the figure) is arranged in connection with the 
wipers V and the electromagnet Н, so that if a second con- 
nection is made, at another switch, to a line already connected, 
the electromagnet H of the second calling subscriber is energised 


Taking a 1,000-subscriber exchange for instance, the sub- 
scribers are arranged in groups of ten. Each subscriber has 
his own junction switch, and there are also ten of the previous 
type of switches for every group of ten subscribers, the latter 
switches being placed below the junction switches. The first 
of tho three sets of current-impulses, sent by a calling 
subscriber, actuates the junction switch, and connects his line 
to the one of the ten junction lines corresponding to hundreds. 
Each of these lines is connected to one of the lower row of 
switches, and the currents corresponding to the tens and units 
demanded actuat) this second switch, and so connect the 
subseriber through to the one he desires connection with. 
The arrangements to prevent connection to ап engaged line or 
engaged junction line are similar to, but necessarily somewhat 
more complicated than those used in the smaller exchanges. 

On the American exchanges а contrivancy is added to give 
notice to the attendant in the case of a lighting or traction 

\ wire coming in contact with the telephone wire. This is in 
addition to the usual fuses and lightning arresters. The 
uncalled-for current passes through an expansion strip, R 
(Fig 1), and releases the spring S, which then makes contact 
with the screw T and closes the local circuit of the ** buzzer.” 
It should also be mentioned that only one battery is neces- 
sary, although three are shown in the figure for the sake 
of clearness. 

In conclusion, a few words on the question of cost will not 
be out of place. The cost of small automatic exchanges is of 
course considerably greater than that of exchange: fitted with 
manual boards. But the expenses of operating are saved, as 
only occasional attention is necessary to keep the mechanism 
in order. The makers claim, however, that the actual cost of 
a board for 5,000 subscribers is less than that of а manual 
board of equal capacity. If this claim is substantiated in 
practice, if the repairs and maintenance account is below the 
amount now paid to the operators in wages, if the apparatus 
can be maintained in repair without interruption to the con- 
tinuity of connections, and if the nett gain in cost is sufficient 
to cover the increased price of the subscribers’ instruments, 
then the manual board has a very formidable rival. But 
although the automatic telephone exchange is a marvel of 
ingenuity and reflects great credit on those who have invented 
it and worked out its elaborate and complicated details, 
several years of trial must elapse before its superiority can be 
considered proved, and at any rate at the present moment the 
apparatus of existing telephone exchanges need not be con- 
silered obsolete, neither is it necessary yet for the telephone 
operator to seek fresh fields for her talents. 


subscriber what may be called a junction-wire switch. 
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А Long American Telephone Line.—According to the 
Scientific American there will be completed by June 1st a 
telephone line from San Diego, Cal, to Nelson, D.C., a 
distance of 2,225 miles. This will make a line about twice 
as long as the longest line now in use—that-from Boston to 
‘Chicago ria New York. 
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A MULTIPLE PLUG TELEPHONE SWITCHBOARD. 


The Electrical Ёзыппеет of New York describes, in its issue of 
April 14th, a small independent telephone exchange in La Crosse 
(Wis.), а city of about 3,000 inhabitants, some 700 of whom are 
telephone subscribers. The switchboard used is hardly adapted 
for quick operating or for large exchanges, but it is cheaper than 
a multiple board of the usual type, and it should prove useful 
in districts where the telephone connection will not become very 
large and where cheap rates are all-important. The switchboard 
is wired for а complete metallic circuit throughout. In front 
of each operator is a panel of annunciator drops connected with 
100 subscribers. These drops are а combination drop and spring 
jack. Thus when a subscriber rings, a shutter falls in front of the 
jack. The operator in inserting the plug in the jack to answer the 
call, restores the shutter by the insertion. The drop is thus made 
mechanically restoring, and the wiring is simplified not only by the 
absence of electrical restoring wires but by the combination of the 
annunciator and the spring jacks in one device. The subscriber's 
wires are connected only to the corresponding annunciator jacks on 
one section of the board instead of to all the sections as in a 
multiple jack board. Each operator can of course reach one 
section on each side of her. The connections out of her reach are 
made by an operator as follows :—In multiple with the usual pair 
of plugs are connected transfer plugs located at the right and 
left hand of every third operator along the board. Thus, suppose 
& board has seven sections for seven operators designated from right 
to left as at La Crosse, А, B, C, D, E, Е, С. The cord circuits of 
certain plugs on A section will be connected with transfer plugs on 
sections D and С. Supposing that operator A receives a call from 
a subscriber who wants à number on section C out of her reach, 
for example 354. Operator A makes use of a service wire and 
calls operator D, who can reach C, and tells her to connect a 
certain transfer plug (the other end of which plug is already 
connected to the calling subscriber on section A), to number 354. 
When the conversation is ended and the ring. off signal is received at 
yection А, the operator at A disconnects, but the plug is atill in 
number 354, section C, and to notify operator C that she must 
disconnect 354, the following arrangement is devised : The sockets 
into which the plugs fall when not in use are wired with an incan- 
descent lamp circuit which is closed only when one transfer plug of 
a pair is in use while the other is in its socket. бо, when operator 
A clears her transfer plug, the circuit of two lamps is closed. Опе 
of these lamps is on section D, notifying the operator there to 
disconnect, and the other is on section A and enables this operator 
to see when operator D has cleared. The two lamps are 26-volt 
lamps connected in series with a resistance on а 110-volt lighting 
circuit. То facilitate supervision, the chief operator has a lamp 
for every section of the main board. Each lamp is so connected 
that it is lit whenever au indicator drop is down on the section. 
In addition to this is the usual connection enabling the operator to 
connect her instrument in multiple with any operator's speaking 
set. Metallic circuits with common return wire are used through- 
out, the individual subscriber's wires are of iron and the common 
return of No. 6 copper wire. The exchange has been working 
successfully since October 1895, with the low exchange rates of 
ten shillings a month for business houses, and six shillings a month 


for residences. 
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A NEW YORK TELEPHONE EXCHANGE.* 


The New York Telephone Company has recently put in service a 
new exchange on Gold-street, near John-street, known as the John- 
street Exchange. A number of subscribers previously connected 
with the Cortlandt-street Exchange, have been changed over on to 
the new switchboard. Forty-eight ducts for the telephone cables 
enter the basement of the building through 3-inch wrought-iron 
pipes. These pipes run up the building, concealed in one wall, to 
the sixth floor, where the lead-covered cables terminate in neat 
pot-heads, from which run the interior rubber-covered cables to 
the distributing frames on the floor above. On these distributing 
frames the in-coming cables are fanned out on horizontal rows or 
terininals on one side of the frame and cross-connected through the 
open steel structure to the vertical rows of protecting terminals on 
the other side, to which the switchboard cables are connected. 
These latter terminals are arranged for the usual protective 
devices, namely, carbon plates to take the lightning, and heat coils 
to cut off the sneak currents, but in this board the carbon plates 
are replaced by wooden plugs and the heat coils by brass pins. 
All the circuits from this exchange run to the subscribers’ premises 
underground, and are so carefully installed tbat it is considered 
that it will probably be unnecessary to provide them with pro- 
tecting devices, the elimination of the latter reducing somewhat 
the frequency of faults and troubles. The substitution of wood 


Abstract from the Electrical World, of New York. 


and brass dummies, however, is only tentative, and if the trouble 
is increased by this arrangement proper protective devices can 
readily be inserted. 

At present there is installed in the exchange room a temporary 
switchboard, of horseshoe shape, capable of accommodating about 
1,200 subscribers’ circuits. There are six in-coming trunk positions 
and 16 subscriber operator positions, the board being of what 18 
known as the divided type; that i-, the subscribers’ line are 
not multipled through the answering operators' positions, and 
local connections are completed at the in-coming trunk sections 
in the same way as connections from other exchanges.  Kach 
operator has before her only the jacks and drops of her own sub. 
scribers, and is not, as in the multiple boards, within reach of the 
spring jacks of all the subscribers on the board. Any call coming 
to her for a local number other than one of the few among her own 
particular subscribers must ba made by a connection through a 
trunk line terminating before an operator at one of the incoming 
trunk sections.* Oa receiving a local call from a subscriber the 
answering operator speaks to the trunk line operator over a call 
wire and asks him to assign her a trunk, which he does, and she im- 
mediatly connects the calling subscriber to the trunk assigned, which 
the trunk operator in turn connects to the multiple jack of the 
subscriber wanted. A call for a subscriber in any other exchange is 
treated in exactly the same manner, the only difference being that 
the trunk operator who complet«s the connection is in a distant 
exchange instead of being at another part of the same switchboard. 
Calls for long-distance wires are completed in the reverse manner. 
Long-distance central is called up over а special line and told what 
wire is wanted and the number of the line calling. Long distance, 
when the distant party has been secured, calls back over an in-coming 
trunk for the station calling, the call then being treated as an in-com- 
ing trunk connection, There are, therefore, no out-going trunks from 
such an exchange to **leng distance." As a rule, a'l the trunk lines 
between the exchanges are divided into two classes, one for calling 
in one direction and the other for calling in the other direction, 
thus each station has ifs separate out-going and in-coming trunks. 
In case of small stations, however, suitable calling and indicating 
apparatus із fitted at both ends, so that any such trunks can be 
used in either direction, Visual disconnecting signals, consisting 
of miniature lamps, are used in this board on trunk lines to all 
exchanges suitably fitted therefor, the lamps being fed by amall 
Crocker-Wheeler motor-generators through banks of resistance 
lamps fitted with suitable relays and retardation coils. These lamps 
automatically signal to the in-coming trunk operators that the truuk 
has been disconnected at the distant exchange. They are a great 
aid to rapidity and accuracy of working. 

The exchange was first put into service on theafternoon of Satur- 
day, April 2, and is now carrying 200 flat rate stations, 479 message 
stations and twenty-six pay stations, with a total of 731 lines in 
service, reaching 815 stations. The board was cut in in less than 
one-half hour's time, with no interruption whatever to the service. 
This was done by gradually connecting up the lines to the new 
switchboard in multiple with the old board at Cortlandt-street and 
finally changing over by simply cutting out the connections to the 
old board. Transfer tables giving the old numbers and new 
numbers of the lines cut over were distributed to all the operators 
in or near Greater New York, so that on making апу call to 
Cortlandt-street, if it was answered as discontinued," the calling 
operator had simply to look at her transfer table to see if the line 
had been removed to the new exchange. The New York Tele- 
phone Company now has thirteen exchanges in old or lesser New 
York, eleven of these being on Manhattan Island. The Cortlandt 
Exchange, from which this new division was removed, was quite 
overloaded, having between 5,000 ana 6,000 subscribers, а number 
greater than desirable with the latest methods of working. 


EARTH RETURNS FOR ELECTRIC TRAMWAYS.1 


BY H. F. PARSHALL. 

Considering the small difference of potential at which electrolytic 
action may take place, a matter of primary importance in electric 
tramway systems in which the rails are used as returned conductors, 
is in reference to the rate of fall of potential, and the difference of 
potential between the rails and the general mass of earth, the mag- 
nitude of which may vary according to such local conditions 43 
the locality of gas and water pipes, the conductivity of the eart 
between the rails and such pipes, and the conductivity of the pipe? 
themselves. 

The exposed surface for leakage of the track is very gr. at ; thus 
in the ordinary four-track tramway system there is some 50, 000ft. 
per route mile. With so great a surface, and with, as is genera у 
the case, considerable conductivity of the concrete and earth, a large 

* (In the United States the term “trunk line“ is used for what are known 
às junction lines in this country. long-distance lines being the designation 
of those used for iuter-urban comnumication.—Ep.£. J 

t Paper read before the Institution of Electrical Engineers, April 28, 18 
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fraction of the current may be diverted from the rails, even in short 
lines, and with a maximum drop as small as that specified by the 
Board of Trade. Thus, in tests recently carried out in a line some 
eight miles long, it was found, by cutting the track st the middle 
of the line and inserting an ampere-meter, that some 60 per cent. 
of the current was returning through the earth itself. Tests made 
as to the conductivity of the earth return showed as a whole that 
it was about one and a-half that of the rails, bonds, aud fish- 
plates, which would indicate that on ап average about 33 per cent. 
of the current was leaving the rails. In other words, the voltage 
drop in the earth return wes but two-thirds of what it would have 
been had the current been wholly ia the rails. In laying the rails, 
therefore, it seems desirable to adopt such methods of construction 
as will, to а considerable extent, insulate the rails from the adja- 
cent mass of earth. The conductity of the earth is conriderable, 
and with differences of potential up to the limit established by the 
Board of Trade is so great that, in the cases I have examined, stray 
currents are not diverted from the mass of earth by gas and water 
pipes. I have made tests by cutting the rails and measuring the 
currents at different points, and, so far as could be determined, the 
neighbouring gas and water pipes were not traversed by the current. 
In one special case two lines of the tramway formed two sides of 
an acute angle triangle, and a very large water main formed the 
third side, and, even though some 50 per cent. of the current did 
not come back through the rails, the tests showed beyond doubt that 
there was no current whatsoever coming across the third side of 
the triangle through the water pipe. Of course, with the small 
difference of potential common in practice in this country, the 
C.E.M.F. of polarisation which accompanies currents flowing 
between conductors when electrolysis takes place is an im- 
portant element in determining the law of current-flow. The 
tests carried out by the writer have in every case shown that 
the joint conductivity of the rail and the earth is considerably 
greater than that of the rails themselves. For this reason there 
exists the necessity of determining the conductivity of the rails, 
fieh-plates and bonds, before the track is laid in the earth, so that 
after a road way is completed the measured drop may be taken as an 
indication of what percentage of current is straying from the rails ; 
further, so that teats made from time to time may indicate the 
general condition of the bonding. 


In general it is desirable that the earth return be isolated to 
the greatest degree practicable from any other metallic conductors 
liable to be affected by electrolysis. In some cases, however, 
where the drop in the earth return has been comparatively great, 
attempts have been made to prevent electrolysis by bonding the 
rails to the adjacent gas and water pipes. The results have been 
more or less satisfactory. It is obvious that, if the rails and 
adjacent gas and water pipes can be kept at the same potential, 
electrolytic action can be effectively prevented. Considering, 
however, the very considerable conductivity of the earth, it would 
seem doubtful whether such bonding would prove effective with 
any considerable drop in the rails, since in this case stray 
currents would flow from one part of the system to another, and 
at such a difference of potential as would саше electrolysis. 
In the case of lead.sheathed cables running parallel to earth 
returns of tramways the results have been entirely satisfactory, 
and are conclusive, since, in the absence of bonding, the lead 
sheathing was rapidly eaten away. This instance, however, is not 
to be relied upon as an indication that it would be safe to carry 
out the same process in dealing with gas and water pipes. The 
lead sheathing is homogeneous, of comparatively high resistance, 
and with small surface exposed to the earth, whereas the reverse 
holds true with gas and water pipes as ordinarily laid down. I 
have no doubt that there are cases in which effective bonding of 
the rails adjacent to conductors might give entirely satisfactory 
results, but 1 should hesitate to make any general recommendation 
to this effect, since in very many cases a result directly opposite 
might be obtained. There is such a difference in soila— first, as to 
corrosive properties; second, as to electrical conductivity—that a 
general rule which would prevent electrolysis in every case would 
be unnecessarily severe, and in many cases prohibitive. It is 
obvious that where currents stray generally into the earth so as to 
enter metallic conductors, the difference of potential should not be 
allowed to exceed that at which electrolysis begins, + the drop in 
the earth itself. 

In a given system of distrbution the controllable features in the 
earth return are practically limited to the method of jointing the 
cross-section of the rails, aud the chemical composition of the rails. 
The chemical composition of the rails cannot be altered greatly, 
since rails low in carbon, but of high electrical conductivity, are 
found to wear away so rapidly that high carbon rails are a practical 
necessity. The cross section of the rail in practice is largely deter- 
mined from mechanical considerations, and in the best practice rails 
of from 80 to 100lb. per running yard are used. The method of 
making the rail joints is practically, then, the only factor controll- 
ing the resistance of the rail return that is susceptible to wide 
variation in practice. 


The electric welding of the rail joints has been tried in the 
United States, but thus far the results have not been such as to 
encourage ths manufacturers to advance the use of the system, or 
the tramway companies to adopt it. "The joints in electrical tram- 
way work are equally objectionable from either a mechanical or elec- 
trical point of view, во that a system of perfectly welded rails 
would meet with general favour. In practice the effect of tempera- 
ture in causing expansion and contraction has been noticeable in 
long lengths of welded rails, but the effects thereof have not been 
of such a serious nature as might be expected from the range of 
temperature. From the reports I have at hand it appears that 
there were unexpected results of the welding process that made 
themselves evident in the course of time. First, the electrical 
conductivity of the welded section was less than that of a solid rail. 
Second, the portions of each rail near the weld were во sofcened as 
to wear away unevenly. Auother unexpected result was that, owing 
to the sudden increase and decrease in temperature, the rail took a 
very high temper at the weld, so that its power to withstaud 
shock was decreased. To the writer's mind it is not improbable 
that these mechanical difficulties could be overcome. Welding 
apparatus of suflicient capacity, however, is costly, and it is fre- 
quently difficult to arrange for the amount of power required ; во 
far, therefore, the process has not been employed in this country. 

Another method of somewhat the same nature as the process 
of welding is that known as the cast weld,” or the Falk joint.” 
This joint is made by pouring molten metal into a matal mould 
clamped round the rail joint. The surfaces of the cast metal that 
come in contact with the mould and with the rail joint are chilled, 
and are thus prevented from forming a perfect weld. І believe it 
has been asserted that a weld is effected. It seems, however, 
extremely doubtful, since without the use of a flux a weld is almost 
impossible between cold wrought steel and molten iron. The rail 
expands after the metal is poured around it, and remains expanded 
until after the cast iron has set, and finally resumes its former size. 
This affords a slight clearance for expansion and contraction, and 
accounts for the mechanical success of the joint, which, if carefully 
applied, makes when new a perfect mechanical track ; although, in 
the writer’s mind, the difference of resilience between the part sur- 
rounding the casting and the remaining part of the track may 
eventually cause uneven wearing away of the rail. The clearance 
above spoken of undoubtedly admits a certain amount of moisture, 
so that by the formation of oxide the resistance of the joint 
increases in the course of time. From the results of tests 
which I have at hand, it also appears that the electrical resistance 
of this joint, even when new, varies considerably; so that, 
considering the low voltage restrictions in this country, it should be 
used in connection with an efficient form of bond. Owing to the 
rigidity of the joint, however, copper bonds will undoubtedly be 
found more durable in conjunction wiih it than with a fish-plate 
form of joint. 

Bonns. 


The bonds generally used up to this time are of the pressure- 
contact type, and in making any general statements this is 
naturally assumed as the basis. In the discussion of a Paper read 
some time ago before this Institution, the writer pointed out that, 
according to experience with pressure contacts in central station 
work, 100 amperes per square inch had been found the limit in best 
central station practice ; aud that, considering the trying 
conditions to which bonds are subjected in the earth, one- 
half of this value would more likely be satisfactory. In 
actual practice I have found it advisable to work to a still 
lower limit, and in most of the systems which I have designed the 
current-density at surface of contacts does not exceed 25 amperes 
per square inch. Experience shows this limit a safe one, and that 
the contact resistance is negligible as compared with the resistance 
of the rails. А 

Considering the complicated phenomena accompanying a junction 
of copper and iron, in respect to the difference of potential caused 
by the contact of dissimilar metals, and the effect due to a current 
passing between dissimilar metals, it seems in the normal case that 
all E.M.F.s would balance each other, since in the case of the 
current keeping uniformly through the rails the E.M.F.s at the 
positive ends of а bond are balanced, and in the case of one 
end of a bond losing it contact the additional resistance would 
be greatly in excess of the unbalanced contact E. M.F. The design 
of copper bond should be largely in reference to the permanency 
of the contact surface. If there is any working between the sur- 
faces, sooner or later there will be a film of oxide, so that the value 
of the contact is destroyed. The working of the surfaces may be 
caused by heating from excessive current-density, or by lack of 
flexibility in the bond. Numerous types have been forthcoming. 
Many of the bonds brought forward during the last two or three 
years have been designed with а recognition of the importance of 
greatly increasing the area of the contact surface, as compared with 
the cross section of the body of the bond itself. 

It is beyond the scope of this paper to discuss all tho different 
types of bonds that have been brought forward from time to time. 
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Samples of many of the different types are exhibited. The copper 
bonds that the writer has tested, since they have been more 
generally used in this country, are either of the Chicago,” 
* Crown,” or Columbia type, samples of which are before you. 
Flexible bonds are found desirable for use where the mechan- 
ical conditions are such that short bonds can be used, in 
which case the added resistance of the bonds to the track can be 
made as low as 6 per cent., or less. Bonds of this type have been 
frequently used in the United States, and with good results when 
the ends are made of drop forged copper. When, however, the 
ends have been made of cast copper, and cast on to the conductors, 
the results are not generally satisfactory. The resistance of cast 
copper is so much greater than that of drawn copper that it is not 
best suited for use in bonds. Further, the union between cast 
copper and drawn copper wires is imperfect, so that the electrical 
resistance is much higher than between two pieces of pure copper 
fused together. The remaining type of bond that I propose to 
discuss ія that known as the plastic bond, which was invented 
by Mr. Edison several years ago. From the results obtained from 
& line bonded over five years ago, it appears that this plastic alloy, 
which consists of mercury and other ingredients, as to the nature 
of which I am uninformed, is much more permanent than might be 
expected from it mechanical nature. The bond is placed between 
the fishplate and the rail, in а cork receptacle, which is compressed 
to about half its thickness when the fishplate is drawn up tightly. 
The amount of copper required materially to increase the con- 
ductivity of well-bonded rails is so great that in ordinary practice 
auxiliary track feeders are not commercially practicable, unless 
they be connected in circuit with a source of E.M.F. to compen- 
sate for the drop in the feeder, so that this may exceed that in the 
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Кто. 1.—Return Booster System. 


track return. I believe Major Cardew was the first to suggest 
employing E. M. F. s in feeders to compensate for the drop therein. 
In the arrangement, however, of the earth return as originally 
devised by him, it was necessary to use generators of different 
E.M.F.s in the generating station. I have used in my work a 
generator that is separately excited through a coil in series with 
the trolley feeder, so that the voltage generated by the armature 
is directly proportional to the current output, provided the field- 
magnet is not saturated. The armature is in series with an insu- 
lated feeder connected with the rail at whatever point it is necessary 
to take off current. The results in practice are most satisfactory. 
It has been found that the machine works perfectly automatically, 
and limits the voltage drop in the earth return to any desired amount 
by an adjustment of а rheostat in parallel with the field-magnet 
coil. Fig. 1 gives a diagrammatic representation of the system. 
In a system that 1 have recently designed to carry some 230 cars, 
I propose to employ several earth yenerators feeding in from 
several points in the system. Pairs of test wires are run back to 
the station from various points, one of the test wires being con- 
nected to the track return, and the other to adjacent earth plates. 
The earth generators in the station will be adjusted from time to 
time, according to the difference of potential between the earth 
plates and the earth return. As far as possible the adjustments 
will be made во that the two are kept generally over the system at 
the same voltage. Whatever difference of potential there is 
between the two, will be such that the earth return is, in general, 
positive to the neighbouring water or other pipes, since in this 
case whatever electrolysis takes place will be in the track return 
itself. 


STEEL RAIIS. 

The percentages of carbon, manganese, &c., in steel rails have 
varied considerably at different times ; and there are, even now, 
wide variations in the practice of different companies, and in 
different countries. It may be said that English rails some years 
back would commonly contain the following :— 


p di .!.. 0:25 to 0:55 
Manganese ............................. 5 08 „10 
xe A 8 0 
Fr воно да {з 0:06 
fr Gub T TE COSS 0°06 


Of late years the percentage of carbon has increased. One large 
railway company specities :— 


COTO ia енна н a Neid Урра ЫА 04 to 05 
Manganese ............... ie oe 0:95 ,, 0:85 
Sies 9, 0:00 
Phosphorus ſsesess aa erac posa Ca es 0:10 ,, 0°08 
sion Ызы и PT 0:08 


In American practice the carbon runs still higher, as will be seen 
from the folowing :— 


/ôÜ˙Ü¹ð¹Ud. а УОРД 0:45 to 0:55 
Mannes 8 08 , 10 
1 T— АНАК 0:10 ,, 0°15 
Fons... 0:06 
Sulphur а Sive coe FC 0:06 


In France yet higher percentages of carbon have been tried, 
running up to nearly 1 per cent. The r.sults are shown in the 
following table—trials of some sample sections of steel rail of 
varying compositions which were furnished for testing purposes :— 


i Resistance Resistance of 


Man- Phos- compared 1 mile 1 aq. in. 


Carbon e Silicon. phorus: Sulphur. with copper sectional area 
| 20 C. at 20°С. 
0:578 | 0550 · 0181 | 0040 | 0041 ! 108 0:468 
0446 | 0:568 | 0188 | 0046 | O044 | 111 0:482 
0:536 | 0:592 | 0:201 | 0:051 | 0:059 113 0:490 
0:568 | 0:608 : 0204 | 0053 | 0:061 11:4 0:495 
0588 | 0632 | 0214 | 0:056 | 0:065 11:5 0:499 
0:610 | 0650 | 0:220 | 0:062 | 0:071 12:9 0:560 


Eight 76lb. track rails, tested in place after 2} years’ use, gave 
the following results :—- 


Resistance compared | Resistance of 1 mile 1 sq. in. 
with copper 20°С, sectional area at 20°С. 


Test No. 1 11:3 0:490 
"-— 10:3 0:447 
n^ a» a 101 0:458 
a p 4 10:7 0:464 
„ „ О 9:65 0:419 
"ML. 10:07 0:457 
„ Gk 10:25 0:445 
„ „ 8 10:50 i 0:455 
Average 10:4 | 0°45 


Two old 651b. rails, much worn, tested in place = 


| . 
| Resistance compared 


| with copper 20°C. 


' Resistance of 1 mile 1 8q. in. 
sectional area at 20°C. 


— 


— M 


Test No. 1 | 117 


— —— — p 


0:508 
5 „ 2 12:3 0:554 
a Vitae et E EEE, зз з eg 
Average 12˙0 0˙52 


High values would be expected owing to the wearing of the rail, 

which is not allowed for in the calculations. Two new 901. rails, 

tested in place :— 

AIS HI dC ON RET ] i1“nn“ſͥdU oK 

Resistance compared Resistance of 1 mile 1 sq. in 
with copper 20 C. sectional area at 20°C. 


Test No. 1 | 10:6 


0:460 
» » 2 | 10:4 0:451 р 
Average ...... | 10:5 | 0455 
„ C 
A DM uot | | 10:0 | 0:434 


mE Be lus 
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The current flows across the joints partly through the fish-plates, 
and partly through the bonds. The resistance of the fish-plates 18 
a variable quantity, but all tests on rails in use have shown that 
they contribute considerably to the conductivity of the joint. 
For the bonds themselves the following tests have been made :— 
(1) Conductivity tests on bond copper; (2) resistance due to 
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——— | Test. bond ‘joints, or per mile 
| (2 terminals). with 30ft. rails. 
| Ohms. | Ohms. 
Chicago !!!!!! OET | 1 0`00000197 | 0:000347 Bond and hole very clean. 
gin. terminals in lin. web. 1°37 sq. in. contact area 
Do. do. do. | 2 0 00000215 0:000379 Do. do. 
Do. do. do. | ó 0:0000025  , 0:000440 Bond not cleaned ; hole freshly reamed, but oily. 
Do. do. do. 4 0:0000080 | 0:00141 Bonding not supervised. 
Crown Bonds ......... . ........... РОТОЛО 5 00000080  ! 25 Do. do. 
gin. terminals in in. web. 1 2 sq. in. contact area | 0:0000028 | 
| ————— — 
jr ЖИК онр К D 0:0000108 000190 
Crown Flexible Bonꝶ . TRUM 6 | 0:0000422 | " Bonding not supervised ; bonds afterwards found 
Zin. terminals in zin. web. 1:2 sq. in. contact are.. 00000518 | to have been put in rusty hole. 
| 71777 
CCC „ сш | 00006940 | 0:0165 
Сота Bond T —— 10 00000072 0:00127 Hole clean ; bond untouched. 
In gin. hole in zin. web. 1°37 sq. in. contact area... 
Do. do. do. . 12 0:0000095 | 0:00167 Do. do. 
Do. do. do. 13 | 0'0000077 | 0:00156 Hole four days old; bond untouched. 


contacts ; (3) Resistance due to current ''gathering " from other 
sections of rail to enter the bond terminal. 

l. For conductivity the Chicago bonds in the different tests have 
shown practically 100 per cent. of the conductivity of pure copper. 
A flexible Crown bond showed only 93 per cent. conductivity. 
The Columbia bonds in the cases tried showed abcut 90 per cent. 
conductivity. 

2. Resistance due to Contacts. —Measured from the potential 
difference between two points very close together, one on the bond 
terminal, the other on the steel. Experiment showed the results 
given in the table above. 

Tests 4, b, and 6 show that want of care in bonding may lead to 
serious increase in contact resistance. From the tests made it may 
be said generally that bonds properly applied—that is, clean bonds 
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cz 

Ф Fishplate (6). 
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> Bond and Fishplate (7). 
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geeks Iron between Bond Holes (4). 
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in bright reamed holes, put in with a proper fit with a drift driven 


squarc—have practically negligible contact resistance. Experiments | inoue with b CIS. 


showed that at least 100 amperes per square inch the drop in the 
contact surface was inappreciable compared with that in the bond and 
in the rail. The same was found true with bonds—samples of which 
are exhibited—that have been in use for over two years, when the 
current-density has been limited as stated. Experiments on this 
point have been carried out to a considerable extent, since it has 
been frequently stated that the contact resistance is a very 
appreciable factor, and that it can be greatly lessened by amal- 
gamating the surfaces. This will not bethe case except when there 
is carelessness in putting the bonds in place. 

3. Gathering.—The current may be supposed to flow uniformly 
tbrough the rails at all parts, a foot or so from the ends or from | 
bonds. At a bond, however, it has to gather, and it is scarcely 
to be expected that, say, 16іп. of rail terminating at a bond 
should show the same resistance as 1бїп. in the middle of the 
rail. Tests on a bar of steel 3in. by Jin. showed gathering at the 
two-bond terminals added resistance equivalent to a total of about 
lin. of the bars. Tests on ап 83lb. rail showed ' gathering 


| resistance equivalent to 3'4in. of rail at each contact, or a total of 
6 8in. per joint. 
JOINTS. 

The conductance of the joints depends, as stated, on both bonda 
and fish-plates. The first have been discussed already. The second 
have a very appreciable effect, even with rails that have been in 
use for some time. The following table shows the results of a 
number of tests, made partly in the laboratory and partly on track 


in use :— 


Additional resistance due to joint. 


Ц 


Resistance of 


Laboratory Tests 8 
y TM ug | 176 joints per 
rail. mile, or with 


JO0ft. rails. 


83lb. rail; six tests; no) | 
bonds, fish-plates un- 


| 
0:0000095 to 0000081 10 to 8700017 to 0:0143 


it!: 
Werse | 0:C00059 54 | 0:0068 
Single 0000 ; 30in. bond |: { | | 

only (calculated) ...... | оло 109 ы; 
831b. rail, with one 30in. ) | | 

Crown 0000 bond, + 0:0000024 5 0:00041 
. plates well tightened J | 
pame with tish-plate |. 0-000106 114 0:0187 

remove 


(This bond had too great | 
contact resistance. See, 
Contact Test No. 5.) | 


Tests on Rails in Use. ! | 


76-10. rail; one 30.in. 
0000 Chicago bond | 00037 to 00000622 32 to 65! 0°0054 to 0°011 
and fish-plates......... | 

Four testa made with- 
out disturbing track, | 
average 


76lb. rail as above (track | | 
5 60000275 to 0000084528 to 800 00:8 to 0-0148 


0:0C00435 | 45 0:0076 


9 тоз» „„ уз э 


е жарча 9 898 | 0`000046 48 0:0081 
ingle 50in.0000 Chicago ; ; 
bond only СК J 0000105 Sn 00181 
Old €5lb. rail; one 30in. | 
0000 Chicago bond, 0:000069 57 | 0:0121 
fish-plates not tight | 
Abov ith fish- 
ene with MM)! ^ о» оф | cos 
| 
replaced and well 0:0000473 39 | 0:0083 
tightened ............... | | | | 
New 901. ; two 32in. | 
000 Chicago bonds апа D OU 0009 | 10 | 0:0145 
plastic to one ſish- plate | | 5 0`0271 
Р аек: | 00600060 1} 0:0105 


Fish-plate added to | 
conductivity. | | 


The above values show that the contacts had not deteriorated in 
any way in the two and a-half years’ use. Some of the rails were 
very old, but the fish-plates, which were not fully tight, showed 
bright patches of metal at places of contact with rail. On replacing 
plate and re-bonding, the joint was equivalent to 39in. of rail. А 
second rail tested without tish-plate showed also no deterioration of 
the bonding. Some 661b. rail laid on another line recently bonded 
showed joint resistances equivalent to Yin, to 28in. in. four dif- 
ferent cases, 
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Samples of many of the different types are exhibited. The copper STEEL Rats. | 

bonds that the writer has tested, since they have been more The percentages of carbon, manganese, &c., in steel rails have 
generally used in this country, are either of the Chicago, | varied considerably at different times; and there are, even now, 
„Crown, or Columbia type, samples of which are before you. | wide variations in the practice of different companies, and in 
Flexible bonds are found desirable for use where the mechan- | different countries. It may be said that English rails some years 
ical conditions are such that short bonds can be used, in | back would commonly contain the following :— 


which case the added resistance of the bonds to the track can be Carbon....... "nn 0°25 to 0°35 
made as low as 5 per cent., or less. Bonds of this type have been Manganese ............................. ER 08 „10 
frequently used in the United States, and with good results when Jh we ————— ИЕ» 0:05 

the ends are made of drop forged copper. When, however, the PHOSDBOFPUS: о S s den S dee 0:06 

ends have been made of cast copper, and cast on to the conductors, Sulphur "зов ãꝛ „666666660 0:06 


the results are not generally satisfactory. The resistance of cast Of late years the percentage of carbon has increased. One large 
copper is во much greater than thst of drawn copper that it is not | railway company specifies :— 


best suited for use in bonds. Further, the union between cast (CAT WOM m 04 to 0:5 

copper and drawn copper wires is imperfect, so that the electrical Manganese ............... Mv gere seni Аад ее 0:95 ,, 0:85 

resistance is much higher than between two pieces of pure copper nie.. 910 „008 

fused together. The remaining type of bond that I propose to Phosphorus beu aes e) eeu? asks PER ОЕК ER US 0:10 $5 0:08 i 
discuss is that known as the plastic” bond, which was invented ll 0:08 ! 


by Mr. Edison several years ago. From the results obtained from In American practice the carbon runs still higher, as will be seen 
a line bonded over five years ago, it appears that this plastic alloy, | from the following :— i 


which consists of mercury and other ingredients, as to the nature | Car Donerer ⁰⁰ 0:45 to 0:55 
of which I àm uninformed, is much more permanent than might be Manganese ............ ОН cds Er d ud 08 , 10 
expected from it mechanical nature. The bond is placed between x P TN CER 0:10 ,, 0:15 
the fishplate and the rail, in 4 cork receptacle, which is compressed Phosphorus ee ere Ua ANC ES ОТТ 0:06 

to about half its thickness when the fishplate is drawn up tightly. Sulphur ...................... LÀ — 0:06 


The amount of copper required materially to increase the con- | In France yet higher percentages of carbon have been tried, 
ductivity of well-bonded rails is so great that in ordinary practice | running up to nearly 1 per cent. The results are shown in the 
auxiliary track feeders are not commercially practicable, unless | following table—trials uf some sample sections of steel rail of 
they be connected in circuit with a source of E. M. F. to compen- varying compositions which were furnished for testing purposes :— 
sate for the drop in the feeder, so that this may exceed that in the 


T zr Resistance „ of | 
ап T Phos- compared 1 mile 1 8d. in. 
Carbon. 8 Silicon. phorus. Sulphur. with > pper sectional area | 
| 200. at 20°C. 
0878 | 0550 | 0181 | 0040 | 0041 | 108 0468 
A ыз 0446 | 0:568 | 0188 | 0046 | 0:044 111 0:482 
2 0:536 | 0:592 | 0201 0:051 0:059 11°3 0:490 
POTENTIAL · o 0:568 | 0608 0.204 | 0053 | 0-061 114 0:495 
s 0:588 | 0:632 | 0214 | 0-056 0:065 11:5 0:499 
Efe, 0:610 | 0650 | 0220 | 0:062 | 0:071 12:9 0:560 
p | 


Eight 761b. track rails, tested in place after 2} years’ use, gave 


* the following results :—- 
c 
„ i — Resistance compared | Resistance of 1 mile 1 sq. in. 
with copper 20°C. sectional area at 20°C. 
F C зр ыгы EE 
PR 2d Test No. 1 113 0:490 
Е Е. 10:3 0:347 
POTENTIAL e —25 „ „ 9 101 0:438 
2 7 » p 4 10:7 0:464 
-POTENTIAL 20 n „ 9 9°65 0:419 
» » : i "i 0:457 
; » ээ : 0:445 
STATIONIBUS BARS 
» n 8 10:50 | 0`455 
GENERATORS SSS олы: - mds. om | 3 ee ы 
eim Average 10:4 | 0:45 
Fro, 1.—Return Booster System. JJ %ð2ͥ)y K О _ — 
Two old 651Ь, rails, much worn, tested in place :— 
track return. I believe Major Cardew was the first to suggest | б те ; Ё 
employing E. M. F. в in feeders to compensate for the drop therein. — | A n Resistance of 1 De. = 
In the arrangement, however, of the earth return as originally | 7 e е sectional area aka . 
devised by him, it was necessary to use generators of different Test No. 1 117 d 6 DOR 
E.M.F.s in the generating station. I have used in my work a „ ^ 123 0:554 
generator that is separately excited through а coil in series with | ————— ——-|——————— _ 
the trolley feeder, so that the voltage generated by the armature Average...... | 12:0 0:52 


is directly proportional to the current output, provided the field- : A 
magnet is not saturated. The armature is in series with an insu- | High values would be expected owing to the wearing of the rail, 
lated feeder connected with the rail at whatever point it is necessary | Which is not allowed for in the calculations. Two new 90lb. rails, 
to take off current. The results in practice are most satisfactory. | tested in place :— 


It has been found that the machine works perfectly automatically, | = 
and limits the voltage drop in the earth return to any desired amount = Resistance compared Resistance of 1 mile 1 sq. in 
by an adjustment of а rheostat in parallel with the field-magnet with copper 20°C. | sectional area at 20 C. 
coil. Fig. 1 gives а diagrammatic representation of the system. : 6111 Nm —— 
In а system that 1 have recently designed to carry some 250 cars, Test No. 5 106 0:460 

I propose to employ several earth generators feeding in from m 104 0:451 mE 


several points in the system. Pairs of test wires are run back to 3. b 
the station from various points, one of the test wires being con- „„ Р 0455 
nected to the track return, and the other to adjacent earth plates. | A 664b. rail uot | 
The earth generators in the station will be adjusted from time to laid: 
time, according to the difference of potential between the earth | ^^ ^ 
plates and the earth return. As far as possible the adjustments Bonps. 
will be made so that the two are kept generally over the system at The current flows across the joints partly through the fish-plates, 
the same voltage. Whatever difference of potential there is | and partly through the bonds. The resistance of the fish-plates 15 
between the two, will be such that the earth return is, in general, | а variable quantity, but all tests on rails in use have shown t 
itive to the neighbouring water or other pipes, since in this | they contribute considerably to the conductivity of the joint. 
case whatever electrolysis takes place will be in the track return | For the bonds themselves the following tests have been made :— 
itself. (1) Conductivity tests on bond copper; (2) resistance due to 


ЕЕРЕЕ а-а =. — 
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per ' Resistance of 176 


| Resistance 
— | Test. bond joints, or per mile —— 
(2 terminals). with JOft. rails. 
| Ohms. Ohms. 
Chicago Bonds о. i aie tete a TER валаа 1 0:00000197 0:000347 Bond and hole very clean. 
gin. terminals in Ain. web. 1°37 sq. in. contact area 
Do. do. do. 2 0 06000215 0:000379 Do. do. 
Do. do. do. 3 00000025 0:000440 Bond not cleaned ; hole freshly reamed, but oily. 
Do. do. do. | 4 0:0000080 | 0:00141 Bonding not supervised. 
Crown Bondlwu U CCC | 5 0:0000080 — ' i Do. do. 
gin. terminals in үзіп. web. 1'2 sq. in. contact area 0:0000028 | 
CECT 00000108 000190 
Crown Flerile Bo , . NA 6 0:0000422 | О Bonding not supervised ; bonds afterwards found 
jin. terminals іп Pain. web. 1'2 sq. іп. contact area. — ... ' 00000518 | to have been put in rusty hole. 
| ——— —— | | 
"Total о sio икн йыны fen y 00000940 | 00165 | 
Columna Honda e ааа aaa ent a 10 00000072 0:00127 Hole clean ; bond untouched. 
In jin. hole in zin. web. 1-37 sq. in. contact area... | 
Ро, do. do. 12 00000095 ` 0:00167 Do. do. 
Do. do. do. 13 | 00000077 000156 , Hole four days old ; bond untouched. 


contacts; (3) Resistance due to current gathering from other 
sections of rail to enter the bond terminal. 

1. For conductivity the Chicago bonds in the different tests have 
shown practically 100 per cent. of the conductivity of pure copper. 
A flexible Crown bond showed only 93 per cent. conductivity. 
The Columbia bonds in the cases tried showed abcut 90 per cent. 
conductivity. 

2. Resistance due to Contacts.—Measured from the potential 
difference between two points very close together, one on the bond 
terminal, the otheron the steel. Experiment showed the results 
given in the table above. 

Tests 4, 5, and 6 show that want of care in bonding may lead to 
serious increase in contact resistance. From the tests made it may 
be said generally that bonds properly applied—that is, clean bonds 


Fishplate (6). 


Volta required 


Bond and Fishplate (7). 


„Gathering (2). 
Contacts (1). 
] Amperes. 


Big NAE — 
125225 
БЕ EIOS 


Fic. 2, 


Iron between Bond Holes (4). | 


in bright reamed holes, put in with a proper fit with a drift driven | 
squarc—have practically negligible contact resistance. Experiments | 
showed that at least 100 amperes per square inch the drop in the 
contact surface was inappreciable compared with that in the bond and 
in the rail. The same was found true with bonds—samples of which . 
are exhibited— that have been in use for over two years, when the 
current-density has been limited as stated. Experiments on this 
point have been carried out to а considerable extent, since it has 
been frequently stated that the contact resistance is а very 
appreciable factor, and that it can be greatly lessened by amal- 
gamating the surfaces. This will not bethe case except when there 
is carelessness in putting the bonds in place. 

3. Gathering. —The current may be supposed to flow uniformly 
through the rails at all parts, a foot or so from the ends or from 
bonds. At a bond, however, it has to gather, and it is scarcely 
to be expected that, say, 16in. of rail terminating at a bond | 
should show the same resistance as l6in. in the middle of the 
rail. Tests on a bar of steel Зіп. by lin. showed ** gathering" at the 
two-bond terminals added resistance equivalent to a total of about 
lin. of the bars. Tests on an 83lb. rail showed gathering 


resistance equivalent to 3'4in. of rail at each contact, or a total of 
6:8in. per joint. 
JOINTS. 

The conductance of the joints depends, as stated, on both bonds 
and fish-plates. The first have been discussed already. The second 
have a very appreciable effect, even with rails that have been in 
use for some time. The following table shows the results of a 
number of tests, made partly in the laboratory and partly on track 
in use :— 


Additional resistance due to joint. 


Resistance of 


Laboratory Tests Inches 176 joints per 
| Ohms. | i i 
= mile, or with 


30ft. rails. 


— — — à 


881b. rail ; six tests ; no) | | 
bonds, fish- plates un- 0:0000095 to 0000081 10 to 87,0:0017 to 0:0148 
cleaned, and not fully | | 
йр ылынна densa es 


AVARE зас 8 0`С00059 54 0`0068 

Single 0000; 20in. bond | | 0:000101 109 | 0 0178 
only (calculated) . f | 

8511). rail, with one 30in. 
Crown 0000 bond, 0:0000024 3 | 0:00041 
plates well tightened | | 

Same with  fish.plate \ | 0:0187 


removed ............... J 
(This bond had too great 
contact resistance. ce | | 
Contact Test No. 5.)] | 
Tests on Rails in Uee. | 
76-10. rail; one 30-in. ) ' 
0000 Chicago d N to 00000622 32 to 65 0˙0054 to 0-011 
| 


0:000106 114 


and fish-plates ......... 
Four tests made with- 

out disturbing track, } 

Avenge 


ge J 
p rar (40000275 to 00000843.28 to 80 0 00:8 to 00148 


0000043 | 45 0:0076 


24 yrs. old) ; four tests 


он ес „ 0:000046 | 48 | 0:0081 
mgle 50in. 0000 Chicago ) | . i ; 
bond only (calculated) 0000105 MS N 
Old 651Ь, rail; one 30in. | | | 

0000 Chicago bond, 0:000069 57 | 0:0121 

fish-plates not tight | | 
Above wit] - | 

не ee, оодоо ma г боа 
Above with fish. plates! | 

replaced and well 0:0000475 39 0:0083 

tightened ............... | | 
New 90lb. ; two J2in.): Р 

000 Chicago bonds aud | 999000 V, 49 | 9 

plastic to one fish - plate 0 5 0`0271 
Average | 00000060 7 00105 

! 


Fish-plate added to 
conductivity. | 


The above values show that the contacta had not deteriorated in 
any way in the two aud a-half years’ use. Some of the rails were 
very old, but the fish-plates, which were not fully tight, showed 
bright patches of metal at places of contact with rail. On replacing 
plate and re-bonding, the joint was equivalent to J9in. of rail. A 


' second rail tested without tish-plate showed also no deterioration of 


the bonding. Some 66410. rail laid on another line recently bonded 
showed joint resistances equivalent to «in. to 28in. in four dif- 
ferent cases, 
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Government to aid in the prosecution of the inquiry in remote 
parts of the earth, unattainable by the means at the command of 
the Association itself, or of its individual members. This report, 
presented in 1837, was taken into consideration at the meeting of 
the Association, at Newcastle, in 18:8, and a memorial was addressed 
to the Government, which, being favourab’y received by Her 
Majesty's Ministers, originated the naval expedition equipped in 
the following year for з magnetic survey «Ё the high latitudes of 
the Southern hemisphere. Deeming the opportunity a fitting one, 
the British Association availed itself of the same occasion to solicit 
the attention of Her Majesty's Government to the expediency of 
extending the researches to be accomplished by fixed observatories 
to certain stations of prominent magnetic interest within the limits 
of the British colonial dominions. The stations named were Canada 
and Van Diemen’s Island, as approximate to the points of the 
greatest intensity of the magnetic force in the Northern and Southern 
hemispheres ; 5t. Helena, as approximate to the point of least 
intensity on the globe, and the Cape of Good Hope, as a station 
where the secular changes of the magnetic elementa, presented 
features of peculiar interest. 

The Committee recommended that the proposed, Colonial. esta- 
blishments should be placed under the general supervision of 
the Ordnance Department of the army. The Government having 
expressed a desire that such extensive arranvement involving а 
considerable expenditure should be strengthened by the concurrent 
support of the Royal Society, a deputation was appointed to express 
the cordial participation of that Society in the recommendation 
both of the naval expedition and of the fixed observatories. 
Arrangements having been completed, Lieut. Charles Jas. Buchanan 
Riddell, К A., was selected for duty in Canada, who, leaving his 
detachment, consisting of four non-commissioned officers of the 
artillery, to embark with the instruments on a vessel bound direc’ 
to Quebec, proceeded himself to Canada by the more expeditious 
route of the United States, and having waited on the Governor- 
General at Montreal to present a letter of introduction with which 
he had been furnished by the Master-General of the Ordnance, and 
communicated with the commanding engineer, to whom he was the 
bearer of instructions aud authority to build an observatory, he pro- 
ceeded to examine different localities which were suggested as con- 
venient sites. The preference was tinally given to Toronto*, where 
а grant of 2! acres of land belonging to the University of. King's 
College was offered by the Council of the University. The first 
observatory building was of logs, rough-cast on the outside and plas- 
tered on the inside; it was completed during the summer of 1840, and 
observations were begun in September. "The operations of the 
observatory as an imperial establishment were brought to a close in 
the early part of the year 1353, and were resumed under the 
authority of the provincial Government in July of the same year. 

In the autumn of 1853 the present observatory was commenced, 
{с take the place of the old building. Very great care was taken 
during construction to irsure all the stone used being entirely free 
from megretiem, and all nails and fastenings were of either 
copper or zinc. For 23 years the position of the observatory was, 
as far as is known, faultless, and observations were carried on 
systematica ly and carefully, and results given to the scientific 
world, which, with those obtained under the old military régime, 
have made the Toronto Observatory famous in the history of 
terrestrial magnetism. 

In 1876, however, trouble began with the building of the School 
of Science, which institution, however, being principally of brick 
and wood, caused but very small changes in zero values, which 
could be allow«d for. Then followed, а few years later, electric 
light circuits, which prcduced a change in the force instruments 
whenever the the current was turned off or on; this difficulty was 
in part overcome by the light company courteously agreeing to 
arrange its wires in the vicinity of the observatory in such а 
manner that currents should counteract each otber. The next difti- 
culty occurred when the addition was given tothe School of Science, 
tons of iron being used in the construction of that building in an 
all too-close proximity to the magnetic instruments, and much 
time and labour have been required to determine the precise effect 
of this ''iron mine" on the various instruments. It was not, 
however, until the autumn of 1892, when the trolleys began to run, 
that we began to suspect that sooner or later the Magnetic 
Observatory would bave to be removed to another aite. 

The magnetic instruments in the observatory consist of those 
brought out by Lieut. Riddell in 1840, of which eye readings have 
been taken six times each day, and of another set of aimilar 
instruments, consisting of a bifilar, for the measurement of the 
horizontal component, a balance needle for the vertical force, and a 
declinometer, all of which record photographically. 

Electric cars first ran in Toronto on August 17, 1892; the line 
first put in operation was that on Church-street, which was followed 
on September 5 by RKing street, between CGeorge-street and 
Dufferin-street. During the first few weeks, while a very small 


* The history of the establishment of the observat: ry at Toronto is taken 
from the early reporta, 
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vibration of the needle was discernible on the vertical force curve, 
it was generally almost inappreciable ; and it was not until Sep- 
tember 20 that the movement increased to an extent sufficient to 
really impair the value of our magnetic curves ; à marked increase 
of current must have been used on that day and afterwards. On 
October 10 the cars first ran on Yonge-street, and there was only 
a very small increase in vibration, but a decrease of about 0:000070 
of а dyne was observed when the current was on. About ten a.m. 
on January 14, there was a marked increase of vibration, and the 
vertical force increased about 0 000200 one dyne. This disturbed 
period was only temporary, and shortly after five p.m. of the 17th 
there was a reversion to the smaller vibrations, which continued 
until May loth, when very large vibrations began again and con- 
tinued with varying intensity durinz the summer, while the decrease 
of the vertical force with the current ranged from about 0:000200 to 
0000500. This disturbance was very great between September 12 
and October 17, and at intervals during the following year, but there 
was no radical change in conditions until December 17, 1804, when а 
decrease of vertical force while the current was on was changed to 
an increase, this occurring when the cars first ran on McCaul-street 
Throughout 1895 the vibration and amount of permanent deflection 
were very nearly as they have been since, but on October loth the 
increase of vertical force with the current was again changed to a 
decrease, This occurred at the time that the railway company made 
certain changes in the feed wires. It is noticeable that although 
several changes occurred їп the vertical force, it, at times, has been 
less with the current on and at other times greater. The horiz ntal 
force showed a steady decrease on all occasions with the turn-on of 
the current, which during the past two years has been 0 000200 to 
0:000500. No appreciable deflection of the declinometer magnet 
can be noted, the only effect being a continuous vibration which has 
rendered the curves very ragz^d and difficult to read with accuracy. 

A study of the traces during the tinies that the various electric 
lines were put in operation, shows that with the currents ordinarily 
used there is little effect at three-fc urths mile, and a further survey 
with a portable instrument affords further evidence in the same 
direction ; it has, therefore, been determined to remove the mag- 
netic instruments to a point distant, two miles from any probable 
trolley route, and about nine miles from the present location, and 
continue what is certainly the most valuable and extended magnetic 
records outside of Europe. 


JOINT COMMITTEE ON THE LAW RELATING TO 
ELECTRICAL ENERGY GENERATING STATIONS. 


Forer Day.—Monpbay, May 2. 

The first witness called was 

Sir SAMUEL JOHNSON (town clerk of Nottingham), who said that 
there was a very strong feeling among the Corporation he represented that 
power to break up streets should not be given to а dividend-seeking 
company, but should be retained jn the hands of the corporations Шеп: 
selves as the local authority, One of the main reasons why the Corpora: 
tion had bought up the gas and water works at a cost of something like 
half-a-million sterling, and started their own electricity undertak- 
ing four years ago was in order to keep the control over the streets. 
He thought the Corporation should have the power of vetoiug another 
company coming into compete with them when they had invested the 
ratepayers’ money in the concern, and when they were doing their duty to 
she consumers. 

Among the other witnesses examined to support the view of the local 
authorities against the scheme of the General Power Distributing Company 
were Mr. George Franklin (Lord Mayor of Sheffield), Dr. John Hopkinson, 
F.R.S. and Mr. A. H. Gibbings, of Bradford (representing the Municipal 
Electrical Association), who said that the capital invested by the com- 
panies supplying electrical energy outside London amounted to about 14 
millions sterling, while that invested by the local authorities outside 
Loudon amounted to about 34 millions, The average price charged by the 
local authorities wax 5d. per unit for electric lighting current, while the 
average price charged by the companies was 6d. per unit. The Bradford 
Corporation charged 23d. a unit for power to small consumers, and 14. per 
unit to large consumers, 

Sir ALEXANDER BURNIE (chief engineer to the London County 
Council) gave evidence dealing with the bodies authorised to supply elec- 
trical energy in London. Witness submitted maps showing the areas of 
the different companies. Dealing with the local authorities possessing 
electric lighting Orders, Sir Alexander said that five were supplying in their 
districts, one had handed over its Order to a limited company, and the 
other six had not commenced supply, nor done any work in this direction. 
None of the bodies were supplying outside its own district, and the gene- 
rating stations were all situated within the area of supply. In the саве of 
the companies some of the districts overlapped, but with two exceptions 
all the generating stations were within the areas of supply. Having regard 
to the exceedingly overcrowded underground condition of streets in the 
metropolis, and to its continuous increase, he was strongly of opinion that 
the central authority should be the authority controlling the breaking ° 
streets for the purpose of laying electric lighting maina. 

Mr. W. H. PREECE, C.B., F.R.S. (engineer in chief to the Post Office) 
said his departinent watched all electrical schemes submitted to Parlia- 


THE ELECTRICIAN, MAY 6, 1898. 61 


ment. Those schemes dealt principally with the supply of electrical 
pnergy for lighting and power purposes. "There were, however, other pur- 
poses now increasing at а rapid rate for which generating stations were 
réquired, such as the working of tramways, the supply of current to charge 
batteries for cabs and vaos in London, and for general traction purposes. 
The construction and disposition of large central generating stations 
would in the future be an extremely important question requiring 
legislative regulation for the erection of power houses, and the distri- 
bution of electrical currents was apt, unless placed under very strong 
safeguards, to create electrical disturbances which injuriously affected 
telephones and telegraphs. Owing to the system now adopted with regard 
to telephone systems of having a metallic circuit instead of using the earth 
as thé return main, telephones were not so injuriously affected as they used 
to be, but with the thousands of miles of telegraphs all over the country it 
was impossible to have a metallic circuit. Observations had been stopped 
at the Greenwich Observatory, owing to the electrical disturbance set up by 
the City and South London Railway, while the magnetic observation for 
which that observatory was so celebrated had been rendered very 
difficult. АП these disturbances could be remedied under proper control. 
He thought the tendency to multiply power-houses should be checked by 
legislation. The whole of London could he very well served for all the 
purposes he had enumerated by four large central stations — three on the 
banks of the Thames and one on a leading railway, where water could be 
obtained. He thought such а system would remedy almost all the diffi- 
culties. The only case he knew of where a large station had been erected 
to supply energy at long distances was at Niagara Falls. 

Sir Courtenay Boyle put in aletter from Mr. ALEXANDER SIEMENS, 
giving information.as to installations in Germany. The Foreign Office 
had asked for an official memorandum with regard to the compulsory purchase 
of land in Germany and in the United States for the information of the 
Committee, aud this he hoped to receive shortly. Asked as to the 
expediency of applying the sliding scale to electrical undertakings, Sir 
Courtenay Boyle said that iu 1888 the Board of Trade decided that their 
knowledge of the distributiou of electrical energy was not sufficient to 
enable them to fix an initial price and to settle a sliding scale, as was done 
iu the case of gas undertakers. The model Provisional Order, therefore, 
only provided for a maximum price of gas per unit —nuow rarely charged — 
and reserved power to substitute another price if moved to do so by the 
local authority. The Board of Trade had now, however, given notice that 
they intended to reconsider the question of the maximum price, and they 
hoped, if possible, to introduce a sliding scale with regard to electrical 
undertakings. 

This concluded the evidence to be taken before the Committee, which 


adjourned till Thursday. 
FirtH Day.—THunrspay, May Sra. 


Major CARDEW (electrical adviser to the Board of Trade) was the only 
witness examined by the Joint Committee at their sitting yesterday. He 
said that the Board of Trade regulations did not cover risk to employés on 
generating stations. Generating stations came under the Factory Acts, 
and it was the duty of the Home Otice to make provision for the safety of 
employés. The witness handed in some draft regulations which he thought 
should be enforced ; but the Doard of Trade would have to be empowered 
by Parliament before they could enforce them. In tlie case of overhead 
wires there was not, in his opinion, any danger that could not be got over. 
It was not common to transmit energy by overhead wires in this country ; 
only about 5 per cent. of the wires were overhead. If generating stations 
were erected outside an area of supply, he thought that wherever the 
trunk mains were the publie should be allowed to have a supply ; if 
desired. Interference with telegraphs and telephones could be avoided. 
Iu all the Provisional Orders of the Board of Trade strict protective clauses 
were inserted. 

Mr. PEMBER, Q.C., on behalf of the General Power Distributing Com- 
pany, then addressed the Committee. He referred to the difficulty that 
companies were sometimes placed iu with regard to acquiring land, unless 
Parliament intervened and gave them compulsory powers, He would ask the 
Committee what distinction there was between giving compulsory powers to 
a railway company and to an electrical company for the purpose of putting 
up generating station? Unless they had those compulsory powers the 
owner of perhaps the only available site might absolutely refuse to sell his 
land to the Company or put a prohibitive price on it. That power of 
obstruction in an individual was a mischievous опе, and one that Parliament 
should put an end to in the public interest. If land were only purchased 
by agreement, companies were liable to Injunctions for nuisance ; if acquired 
by compulsory powera, provided they carried оп their business fairly, they 
were free from injunction. He would recommend that compulsory powers 
be given to the Company for acquiring land ; that the local veto with 
regard to the purchase of land be swept away, and also the veto of local 
authorities with respect to the breakiny-up of streets; at the same time 
giving them a liberal /ucus stundi, so that they could contest any case 
before Parliament that night arise. 

Mr. BALFOUR BROWNE, Q.C., for the Central Electrie Supply Com- 
pany, contended that if Parliament gave a company compulsory powers to 
acquire laud, and that company scheduled the streets through which it 
proposed to pass, the local authority should have no veto at all. If no 
streets were scheduled, he thought that these should be a provisional veto 
in the local authority subject to the decision of the Board of Trade. Не 
asked the Committee not to put upon the Company a provision of sa'e at 
the end of 42 years. | | 
Mr. PEMBROKE STEPHENS, Q.C., representing the existing supply 
companies, objected to the changes which the Committee were asked to 
introduce. The system hitherto had been a territorial system, and the 
question of new undertakers seeking to obtain a site and to supply 
electricity in all directions, differed entirely from all existing conditions. 
He ventured to say that very serious consideration should be given to it 


jnstallation or some other origin. 


before such & proposal was sanctioned. lf the new company were to 
confine their operations to districts where there were no existing com- 
panies he would be satisfied. 

Mr. WORSLEY TAYLOR, Q.C., on behalf of the Manchester, Sheffield, 
Nottingham, and other Corporations, submitted that they were interested 
in two ways, first by getting powers themselves to supply, or powers to buy 
existing undertakings. With regard to the question of power to break up 
tlie streets, he contended that the local authorities should have power over 
the route chosen for laying mains, also to see that the work was done pro- 
perly, and if desired, to carry out the work themselves. 

Mr. LEWIS COWARD, who appeared for the London County Council, 
said that it would be impossible for local authorities to combine. The 
only solution of the question was purchase by one central authority, who 
should have full control. There was no doubt that the London County 
Council was the authority in whom the control of the electric lighting in 
London should ultimately be vested. 

The Committee then adjourned, reserving the expression of their deci- 
sion until Monday next. 


CORRESPONDENCE. 


— — 
A CORRECTION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your last issue you published the diagram 
belonging to my Paper read before the Northern Institute of 
Electrical Engineers. Referring to the surface required to 
dissipate heat with enclosed resistances, you quote the Paper 
as stating that 10 square inches should be allowed per watt 
to be dissipated. This was a printer's error іп the uncorrected 
proof which apparently you had, and should read one square 
inch.— Yours, &c., Lr. D. ATKINSON. 


Cardiff, May 2, 1898. 


LEGAL INTELLIGENCE. 


—— — 


Orystal Electric Lamp Company v. Pearson. 


In the Lord Mayor's Court on Tuesday, the plaintiff Company sought 
to recover frum the defendant, Mr. A Pearson, £20. 4s. for electric lamps 
supplied. Plaintiffs said defendant called at their place of business, and 
gave an order for electric lamps to be supplied to the Decorative Glaas 
Company, a portion of the goods being sent to Artillery-maneions. А 
letter was Subsequently received authorising them to debit defendant with 
the cost of the lamps. The defendant said that a half-brother of his 
(Mr. Bundy) and а Mr. Roe had floated the business of the Decorative 
Glass Company, and һе (defendant) wished to assist them. He ordered 
the goods of the plaintiffs, and had afterwards given the authorisation, on 
the condition that he should either receive the balance of the electric 
lamps or be given an authority to collect the accounts due to the plaintiffs 
for the lamps. The plaintiffs would not agree to either suggestion, and he 
therefore declined to pay for the lamps. Verdict fcr plaintiffs for the 
amount claimed, with costs. 


Weblyn v. Shoolbred and Oo. 


This case was heard before Mr. Justice Hawkins and a Special Jury on 
Monday. The plaintiff was the owner of picture known as “A Royal 
Harem,” and he claimed for damages for fire alleged to have been caused 
by a defective installation of the electric light. 

Mr. Fletcher Moulton, Q.C., Mr. Roger Wallis and Mr. Gaskell appeared 
for the plaintiff, and Mr. Lawson Walton, Q.C., and Mr. Ernest Pollock for 
the defence. ° 

Mr. FLETCHER MOULTON said thia was an action for damages for 
fire occasioned by the negligence of the defendants, Messrs. Shoolbred and 
Co., in putting up an electric installation. The fire took place within the 
first week of the exhibition of the picture in premises in the Strand 
London. 

Mr. JUSTICE HAWKINS: Am I to try a patent case! 

Mr. FLETCHER MOULTON : It ia a technical case. 

Mr. Justice HAWKINS: You gee all this mass of apparatus in the 
Court. Do you think it is a fair case to be tried by a jury at all? If you do, 
J confess I don't agree with you. 

Mr. MOULTON said they were anxious that the case should be tried, 
and there must be some experiments. He did not think there would 
be any difficulty in making his lordship and the jury fully acquainted with 
the facta of the case, and the judge would have to form a conclusiou on the 
facts upon certain things that were done. 

Mr. Justice HAWKINS : How can the jury see these things and the 
effect of these things! А scientific inan might. I do not think it is a 
case which can be reasonably tried by a jury or by anybody who has not 
an opportunity of making some experiment hiinself. 

Mr. LAWSON WALTON: There are two issues: whether the in- 
stallation was carefully done, and whether the fire was due to defective 
It will involve considerable technical 


evidence, 
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Mr. Justice HAWKINS: Well, don't you think it is а case for some 
geutleman who can make the experiment himself? I don't expect you to 
make experiments here before me if there is a possibility of а fire within а 
week (laughter). . 
Ultimately it was agreed than an order to refer the case should be 
accepted, so that the parties might agree upon an arbitrator, 


— —..—.—r——— 


TRADE NOTES AND NOTICES. 


[.Notices for inserlion under the above heading must reach the Office 
not later than first post Thursday morning, New | Catalogues, 
Price Lists, and similar matter should be sent early in the 1reck.] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Offices, 1, 9 and 3, Salisbury-cowrt, Fleet- 


street, London 
NOW READY. 


“Тнк BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.“ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 


t THE STUDENTS! GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net ; abroad, 6s. 3d. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The eat cable companies now insist that their 
operators and роз оза shall certain examinations in electrical 


subjects. The book is very fully illustrated. 
"Tug POTENTIOMETER AND ITS ADJUNOT8": A Universal System of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price 6s., 


post free; abroad, бв, 6d. Digest post free. 


‘LOCALISATION OF Fauits IN ELZOrRIO Licht Mars.”—By Е. О. 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 


te Тнв ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s, 6d., post free, 
Vol. П., price 128. 64, post free, is also ready. 

4% ELECTRIO LAMPS AND ELEgoTRIO Licatina,” by Prof. J. A. Fleming, 
M.A., D. Sc., F.R.S., is handsomely bound, and fall of original illustra- 
tions, designs, initials, &a. Price 7s. 6d., post free. 


* LABORATORY NOTES AND FoRM8."—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical кышка classes, These have been prepared by 
Ur. J. A. Fleming, and will be found of pes service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistante, and to serve as а record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 18. net; or the set of туену кле 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s *' Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
elasses throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
eheaper paper and with less space for tabulated records, are issued at half 
the price of the original set, 


“‘SoBMARINS OaBLe-LAYING AND RkPAIRING,"—By Н. D. Wilkinson, 
M. I. E. K., &c., fully illustrated: price 128. 6d. 


t ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside, Vol. I., price 
128. 6d. ; post free, 138. Vol. IL, in preparation. 


‘“ DRUM ARMATURES AND CoMMUTATOBS,” by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


„ ELTC TRIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has had 
much experience, The book is wel] printed, on good paper, and contains 
230 illustrations. Price 108. 6d., post free; abroad, 11a. 


„ ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 


“Тнк MANUFACTURE OF ELECTRIO LiGHT CARBONS.” — A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated. 
price 18. 6d. ; post free, 1s. 9d. 


“ PRACTICAL NOTES FOB ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson, Price 6s. 6d., post free. 


% ARMATURE WINDINGS OF Erecrrio Maonixes.”—By Н. F, Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and Generi! 1 5 of ing se. and is intended to serve as a 
working treatise on amo design. Large 4to, 370 pages, 140 full- 
illustrations and 65 full-page tables, 80s., sin free. тез viis 


‘“ THE ELECTRICIAN” PürMERS.—In Two Volumes. Vol. I 


Vol. II., Practice. Price, stout paper c 28. 2d h t fr loth, 
JI. „Practice.“ , over, 28. 2d. each, y ; 
2:. 9d. Single Primers, 3d. each, р free à "S s da 


— 5 


t MOTIVE POWER AND GEARING FOR ELBOTRICAL MAGCHINEBRY."—B 
E. Tremlett Carter, C. E., M. I. E. E. Price 12« 6d, post free; Асы! 
18a. 6d. Prospectus post frae. 

“SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELxEcTRIO Waves.’ 
Being a Description of the Work of Hertz and his Successors, —By Dr. О 
J. Lodge, with many original illustrations. Enlarged edition, 2s, 6d. net 
2s. 9d. post free. 

% TuE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price За. 6d., post free. 

‘ THE ART OF ELXCTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., post free. 

" TRE INCANDESCENT LAMP AND ITS MANUFACTURE.” This book, Written 
by Mr. Gilbert S. Ram, is now ready. Ргіое 7s. 6d. ; abroad, 8s. 

' ELgOTRO-CHEMISTRY."—By Dr. G. Gore, Third Edition. Price 2s., 
post free, 

* SgcoNDARY BATTERIES, THEIR DESIGN AND MANUFACTURE." — By E. J: 
Wap. In the Press. 

% THE ELgOTRIO ARO."—By Mrs. Ayrton. In the Press. 

t ELEOTRICAL TESTING РОВ TELEGRAPH ENGINEERS.” — By J. Elton 
Young. Ready in May. 

“The Electrician” Elettrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Council of the County Borough of West Ham require 
tenders for electroliers, standards, &c., for the public buildings in 
the borough. Specifications, &c., may be obtained at the office of 
the borough electrical engineer (Mr. John J. Steinitz), Pumping 
Station, Canning Town, London, E., and tenders must be sent in 
to Mr. Fred, E. Hilleary, town clerk, Town Hall, West Ham, by 
4 o'clock of Tuesday, May 10. Further particulars are given in 
our advertisement columns. 


The Corporation of Dublin are prepared to receive tenders for 
the supply of electrical mains and apparatus, particulars of which 
are set out in an advertisement elsewhere. Copies of the specifica- 
tions, &c., can be obtained of the City Engineer, at the City Hall, 
Dublin, and drawings can be inspected and further information 
obtained either at the same office or at the office of Prof. A. B. W. 
Kennedy, 17, Victoria-street, Westminster, London, S. W. Tenders 
must be sent in to the town clerk, Mr. Henry Campbell, City Hall, 
Dublin, by 10 a.m. of Monday 23rd inst. 

The Redditch Urban District Council are open to receive 
tenders for the post of engineer to the electric lighting central 
station. Some particulars of the qualifications for the post will 
found in an advertisement elsewhere, and applications have to be 
sent to Messrs. Browning and Hobson, Clerks to the Council, 
Redditch, before May 14. 

From an advertisement elsewhere it will be seen that the Com- 
mittee of St. George's Presbyterian Church, Blackburn, invite 
tenders for the electric lighting of the church. Specifications, &c., 
may be obtained from the consulting engineer, Mr. John McLellan, 
50, Northgate, Blackburn, before 17th inst. 

The Great Eastern Railway Company invite tenders for stores. 
Patterns may be seen at the Company's stores, Stratford, between 
10 a.m. and 4 p.m. on the 5th to the 7th and from the 9th to the 
lith May inclusive. Tenders to the secretary (Mr. W. H. 
Peppercorne), Liverpool-street terminus, by 10 a.m. on May 12. 

The French Post and Telegraph Department require tenders 
until the 21st inst., for the supply of 111 kilometres of electric 
cables (paper insulated) in ten lots. "Tenders to be sent to the 
Sous- Secretariat d'Etat des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris, from whence particulars may be obtained. 


TENDERS RECEIVED AND ACCEPTED. 
For the supply of nine parapet lamps and four standard columns 


and lanterns for the electric lighting of Waterloo Bridge, the 
London County Council have received the following tenders :— 


McDowall, Steven and Co, (accepted ) eee esee £189 12 0. 
Walter Macfarlane and Co a æ 222 .... 192 15 0 
ung de ree Ho E ER ае 250 0 0 


The Cardiff Corporation have accepted the tender of Messrs. 
S. F. Walker and Co., for wiring and fitting up the Old Post 
Office Buildings for the electric light at C325. 

The Lancaster Town Council have accepted the tender of Messrs. 
Willans and Robinson, for the supply of a high-speed engine for 
the electricity works, at £1,347. 

The Hull Town Council have accepted the tender of Messrs. 
King and Co., for installing the electric light at Sculcoates-lane 
generating station. 

The Leith Town Council have accepted the tender of the British 
Insulated Wire Company for supplying and laying electric light 
cables throughout the Council's compulsory area, and also the 
supply and erection of the arc lamp- posts, at 27,917, 
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The Derby Town Council have accepted the tender of Mesars. 
Tasker & Co., for wiring the Borough Lunatic Asylum for the 
electric light. 

The Belfast Corporation have accepted the tender of Messrs. 
Victor Coates and Co. for the supply of an additional Lancashire 
boiler for the electricity works at £666. 6s. 8d. 

We are informed that the Blackpool Corporation has placed an 
order for 120 rectified-current double-carbon lamps, together with 
special switches, &c., with the Gilbert Arc Lamp Company, of 


.Chingford, Essex. 


The tenders received for the running and maintenance for five 
ears of an electrical installation, comprising gas engine, accumu- 
tors, dynamos and connected machinery, &c., at Milburn, Esher, 
for the Hon. H. Bourke, varied in amount from £385 to £1,350. 
The following tenders were considered by the consulting engineers, 
Messrs. O'Gorman and Cozens-Hardy :—Fentum Phillips, Guild- 
ford, £325 (recommended for acceptance) ; Conningsby and Son, 
ол : Russell and Russell, £627 ; Prestwich and Burt, 
‚011. 10s. 


APPOINTMENTS VACANT AND FILLED. 


The Board of Governors of the McGill University, Montreal, 
are open to receive applications for the W. C. McDonald Chair of 
Electrical Engineering, 

A gas engineer is wanted by the Monte Video Gas Company, 
Limited. Applicants must have a competent knowledge of elec- 
trical work and chemistry. Some particulars will be found in 
an advertisement elsewhere, and applications must be sent in to 
Mr. A. G. Hounsham, Secretary, 321, Dashwood House, New 
Broad-street, London, E.C. 

A mechanic, accustomed to electrical machinery, is required 
for а mine in Italy. Wages £12 per month for three years. 
See advertisement 

Mr. W. H. Hamblett has been appointed Lighting Superintendent 
by the Salford Corporation. 

Major A. E. Wrottesley, R. E., has been- appointed to succeed 
Lieut.-Col. P. G. Von Donop, R.E., as superintending engineer of 
the Southern District of the Post Office. 

The Dewsbury Town Council received 69 applications for the 
position of Borough Electrical Engineer in place of Mr. J. B. 
Mitchell, resigned. The Gas and Electricity Committee have 
reduced this number to the following six, viz :—Messrs. C. R. 
Brown, Huddersfield ; O. M. James, Great Shelford, Cambs. ; 
E. Marples, Egremont; J. Pilling, Bolton; A. E. Pullen, 
Bournemouth; and J. Mc. F. Smyth, Blackburn. 


+ 


BUSINESS CHANGES. 


Messrs. Augus Mackenzie and Hugh McAlpine, electrical 
cee 240, Hope-street, Glasgow, have dissolved partnership. 
Debts by Mr. McAlpine. 


PLANT FOR SALE. 


Mr. Henry Hendriks in conjunction with Messrs. James and 
Lister Lea and Sons (acting for the mortgagees) will sell at 
2:30 p.m. on Thuraday next, May 12, at the Estate Sale Room, 
43, Waterloo-street, Birmingham, the valuable goodwill and old- 
established connection (including contracts, patents, trade mark, 
patterns, pattern books and registered designs of electric light 
fittings, &c.), of Winfields Limited, Cambridge-street Works, 
Birmingham. Some further particulars are given in our advertise- 
ment columns. 

From an advertisement elsewhere it will be seen that Messrs. 
James Lewis and Co. will sell by auction at 13, High Holborn, 
London, on Wednesday, the IIth inst, at one o'clock, а 
salvage stock of 12,000 incandescent lamps. Catalogues at the 
Rooms, and of Messrs. Lewis & Co., 6, Southampton-buildings, 
Chancery-lane, London, W.C. 


Liquidations.—At a meeting of the Taylor and Tucker Art 

Metal Company on April 23rd, it was resolved to wind up the 
Company voluntarily and to appoint Mr. F. R. Reeves, Mansion 
House Buildings, London, E.C., as liquidator. Claims are to be 
zent to Mr. Reeves by June 10th. 
A meeting of the contributories in the failure of 
Latimer Clark, Muirhead and Co., was held at the offices of 
Messrs. Trinder and Capron, 47, Cornhill, London, E.C., on 
Monday. We understand that the final word is that there is no 
chance of any dividend, as the ouly amount collected since Septem- 
ber, 1894, the date of the last public statement, ів £125, which has 
been swallowed up in legal charges. 

Bankruptcy.—The discharge of John Dewhurst, electrician, 
62, North End-road, West Kensington, London, has been suspended 
for three years. The bankrupt failed last February, with liabilities 
£590, assets producing about £200, 


Personal.—Mr. J. M. V. Money-Kent has been elected an asso- 
ciate-member of the Institution of Civil Engineers, and has been 
transferred from associate to full membership of the Institution of 
Electrical Engineers. Mr. Money-Kent will be remembered as one 
of the pioneers in alternate-current work in conjunction and co- 
partnership with the late Mr. W. H. Snell. 


Hong Kong-Manila Cable.—The Eastern Extension, Austra- 
lasia and China Telegraph Company notify the interruption of 
their Hong Kong-Manila cable, thus cutting off the Philippines from 
telegraphic communication with the rest of the world. 


' Salamander” Fireproof Decorations.—The United Asbestos 
Company, of Dock House, Billiter-street, London, E.C., have 
forwarded an artistic souvenir of the recent exhibition of fire- 
resisting decorations held at St. James's Hall London, and 
showing in а series of well-executed half-tone illustrations the 
many choice designs in which these fire-resisting decorations can be 
n The decoration of town and country mansions, and of 
public and private buildings, goes hand in hand with the introduc- 
tion of the electric light, and the artistic taste is well catered for in 
these designs. The great height of relief and the excellent plaster 
effects obtained by the use of these decorations should commend 
them to those of our readers whose business lies in the direction of 
effective artistic display. Owing to the fibrous nature of the Italian 
asbestos of which these decorations are composed, they are hun 
with the greatest ease. Salamander decorations are guaran 
non-inflammable. 


Cassiers Magazine.— The contents of the May issue of this 
magazine include ** Johannesburg of To-day,” ‘‘ Wire Ropeways,” 
** Nickel Steel Armour in the United States," ** Present-Day Ship- 
building Problems, Raising Wrecks in the Thames, Com- 
pressed Air in Mining," A Short Talk on Patents, and Types 
of British Tank Locomotives.” 


“Science and Engineering."— Messrs. Archibald Constable and 
Co., 2, Whitehall-gardens, London, S. W., are issuing in pamphlet 
form the introduction to the Victorian Era Exhibition, written by 
Mr, Chas. Bright, F.R.S. E. 


“Indian and Eastern Engineer."— The March issue of this 
monthly is an interesting one, and gives a large amount of infor- 
mation concerning the industries of our Indian empire. A specially 
interesting article describes the foundering of the Japanese s.s. 
„Tai Hoku,” which is illustrated with four excellent photo-zinco 
snapshots. There is an article by Mr. J. Wright on *' Electro- 
Chemistry," and space is devoted to Electrical Miscellanea,” 
although why an accident to an oil-driven motor cab should be 
classed under this particular heading does not seem particularly 
clear. 


Telegraphic Code.— Mr. Charles Stewart, of St. Paul, Minn.» 
U.S.A., forwards a copy of his telegraphic code, * by means of 
which any number, from one to а million, can be expressed by a 
single word of not more than 10 letttrs." The price of the brochure 
is 25 cents, 


Fire Prevention.— We have received from the energetic British 
Fire Prevention Committee a list of its members and a copy of the 
provisional rules under which the Committee will henceforth 
act.” 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 27 to May 3, 
with the ports of destination :— 

Australasia—Auckland, £43 ; Fremantle, £200 ; Melbourne, N, 035 
(including £1,C00 telegraph cable); Sydney, £148. Burma—Ranguon, 
£40. Cl un Colombo, £141. France—Bordeaux, £18 ; Boulogne, £109. 
(iihraltar—£83. Holland—Amsterdam, £25; Flushing, £18. Jndia— 
Calcutta, £42. Japan—Yokohama, £4,398 (including £3,000 telegraph 
material) Mauritius—£73 (telegraph material). Portugal -I. isbon, £402. 
Russia— Helsingfors, £75. South Africa—Cape Town, £1,673 : Durban, 
£1.238 (including £672 telegraph material); East London, £51; Port 
Elizabeth, £453. Spain — Barcelona, £298. Straits Settlements Penang. 
£24. Sweden—Stockholm, £435 (telegraph material). Uruguay Monte 
Video, £50. Total £11,113, against £37,172 in the corresponding week 
last last year (April 29 to May 5). 


Dinner.— The annual dinner of the Falcon Works Engineering 
Society was held at Loughborough on Friday last. Mr. J. 8. 
Raworth presided, and there were nearly 60 guests present, 
including a large proportion of old members of the Society. 


Electro Harmonic Society.— The members of this Society have 
just received the statement of accounts to be presented at the 
annual meeting on the [3th inst., at the Institution of Electrical 
Engineers, 28, Victoria-street, Westminster, S.W. The Society 
numbers 284 members, and the accounts show a credit balance of 
£59, ba. 2d. 
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MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.— The Town Council have now sanctioned the exten- 
sion of y electric light mains to the west end at an estimated cost 
of £5,570. 


Ancona (Italy)—In а somewhat belated report on the trade 
and commerce of Ancona for the year 1896 Vice-Consul Tomassini 
states that within the province there are four electricity supply 
stations worked by steam and two by hydraulic power, the former 
at Ancona and Osimo and the latter at Jesi and Loreto. Twenty 
arc lamps are used in the illumination of the main streets of Ancona 
and 73 in the illumination of private buildings ; 600 incandescents 

candle-power not stated) are also used for private lighting. At 
esi 1,100 incandescents are installed, at Loreto 170, and at Osimo 
374. The charge for current at Jesi, Osimo and Loreto for public 
lighting is the same as when these towns were lighted by petroleum 
mps. 

Asturias (Spain).—A report; just published on the trade of the 
Corunna district for the year 1897, states that the demand for 
electric cables and other appliances is daily increasing throughout 
the province, and note is made that during the year Great Britain 
failed to place any supplies of her cables, whilst Germany succeeded 
in placing 16 tons. In the light of the latest reports from Spain, 
it is little likely that English manufacturers will tap this market for 
some time to come. In the town of Oviedo, the municipal authori- 
ties recently unanimously agreed to permit a private company to 
supply electric current, gas and water, for а term of 99 years. The 
necessary capital was promptly subscribed by the local bankers, 
and a company is now about to be formed to carry out the under- 
taking, for which large quantities of electrical material will be 
required. 

Basingstoke.—The Town Council having been requested to 
sanction an application for a Provisional Order for the district, 
have resolved to retain electric lighting powers їп their own hands. 


Beira (Portuguese South Africa). — Consul Ross, reporting on 
the general trade of this Portuguese colony, refers to the break- 
down of the telegraph line connecting the district with Europe, 
and expresses the opinion that а cable connecting the port with 
the general South African system would be advantageous to the 
colony and would be very much used. 


Bermondsey.—The Vestry having satisfied the Board of Trade 
of their intention to proceed with the carrying out of & Provisional 
Electric Lighting Order, if granted, and having agreed to the dele- 
tion of the transfer clause, the Electric Lighting Committee of the 
Vestry are empowered to approach the Board for the issue of an 
Electric Lighting Provisional Order. A report has been presented 
by Messrs. Kincaid, Waller and Manville as to the financial pros- 
pects of the scheme, and the Committee are satisfied that the instal- 
lation will be carried out without any charge upon the rates. 


Bexhill.—A canvass of the ratepayers has been instituted by the 
District Council to ascertain the amount of support likely to be 
accorded to their proposed electric lighting scheme. 


Birkenhead.—The Birkenhead Town Council have declared in 
favour of the municipalisation of the local tramway service, and 
of the introduction of electric traction. At Wednesday's meeting 
of the Council the Special Tramways Committee submitted a 
lengthy report on the proposed new tramway routes. The total 
length is 213 miles, 8} being old and 13 new lines, and the entire 
system would be equipped electrically. 


Bristol.—The report of the Sanitary Committee setting out the 
suggested terms of compromise between the Corporation and the 
Bristol Tramways and Carriage Company was discussed by the City 
Council on Tuesday, and it was decided that the orly question to 
be left for discussion should be that of fares. Opposition on all 
other points is to be withdrawn. 


Country House Lighting.— The electric light has been 
installed by Messrs. Drake and Gorham at Gwernyfed Park, South 
Wales. About 180 lights have been fixed, the plant consisting of 
an oil engine апа dynamo with a battery of D.P. accumulators, 
provision being also made for water, or a second oil engine, as an 
auxiliary. 

Darwen.—-The question of the purchase of the undertaking of 
the Blackburn and Over Darwen Tramways Company is being 
considered by the Town Council. 

Dudley.—The Dudley Town Council have offered to construct, 
equip, and work Railway No. 7 (Dudley to Cradley Heath) in the 
draft Dudley and District Light Railway Order (1896). The Rowley 
Regis District Council have already sanctioned the construction of 
this line by the British Electric Traction Company. 

Dundee.—The salary of the borough electrical engineer (Mr. 
W. II. Tittensor) has, we are pleased to record, been increased by 
£50 per annum. 


Eastbourne.—The Town Council, who are making investigations | 


as to the practicability of combining electric lighting and refure 
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destructor works for the town, have decided to consult Mr. Arthur 
Wright. 

Electrolysis.— Mr. John С. A. Rhodin forwards a fully illus. 
trated circular relating to the Rhodin electrolytic apparatus as 
installed at the Rhodin Laboratory, Manchester. 


Guernsey.—Edmundson's Electricity Corporation have obtained 
the concession for the supply of electric current in this island. 


Glasgow.—A special meeting of the Electricity Sub-Committee was 
held on Friday last for the purpose of discussing a report from the 
city electrical engineer (Mr. W. А. Chamen) recommending further 
extensions of the electric lighting system. The report proposed 
that, in addition to the £95,000 which the Corporation have 
decided to expend, a further expenditnre of £61,000 be authorised 
for Port Dundas station and mains, and £108,000 for the South 
Side station and mains. The expenditure would be spread over 
а period of two years. We understand that the report was 
generally approved. 


Hull.—The Electric Lighting Committee have before them a 
scheme prepared by the electrical engineer (Mr. A. 5. Barnarc) 
for extending the electric light mains to East Hull at an estimated 
outlay of £25,000. A special meeting will be held to consider the 
matter. 


Islington (London). —The accounts of the electricity department 
for the quarter ended March 31 show receipts amounting to over 
£6,000. "The estimated cost of production was £2,700, leaving а 
gross profit of over £3,300. After allowing for repayment of loans, 
there was a net profit of £1,750, the largest net balance yet 
announced for the undertaking. 

King William's Town (South Africa).—An electricity supply 
scheme for this town has been prepared by Mr. E. T. Stuart 
Menteath. The Town Council are recommended to erect works 
capable of supplying current for publio and private purposes. For 
street lighting eight arcs, each of 2,000 n с.р, and 73 16 c.p. 
incandescents would be required ; current for private lighting 
would be supplied at Is. 3d. per unit. 

Lancaster.— The Ripley Hospital Trustees and the Royal 
Grammar School Governors have asked the Town Council to furnish 
a supply of electric current. 

Light Railways.—The inquiry by the Light Railway Com- 
missioners into the application to construct light (electric) railways 
in Chatham, Rochester and district was resumed at Chatham on 
Saturday. After hearing evidence in opposition the Commissioners 
decided against the scheme as to certain streets of the towns of 
Chatham and Rochester on account of the narrowness of the 
thoroughfares ; but as regards the suburban lines, which the pro- 
moters intend to proceed with, the inquiry was adjourned. | 

The promoters of the Leeds and Bradford Light Railway having 
proposed a conference between themselves and representatives of 
the Leeds Corporporation, with a view to facilitating negotiations 
for the construction of a light railway between Leeds and Bradford, 
the Leeds Parliamentary Committee recomm end that the matter 
be allowed to remain in abeyance until the question of the incor- 
poration of the districts between Leeds and Bradford with Bradford 
has been decided. . 

Application is to be made by the Finance Mines and Industries 
Association to the Light Railway Commissioners for authority to 
construct a light railway between Norwich and Beccles. It is pro- 
posed to construct the line to the standard gauge, and power is to 
be reserved for the employment of electric traction. І 

The Hampshire Light Railways (Electric) Company аге applying 
for powers under the Light Railways Act to construct а network ot 
tramways and light railways between Portsmouth, Cosham, Pur- 
brook, Waterlooville and Horndean. The gauge will be 4ft. 8 in., 
and electricity will be employed as the motive power. , 

Liverpool.-—At Tuesday's meeting of the City Council, Sir 
Arthur Forwood moved the adoption of the report of the Generating 
Station Special Committee, recommending the acceptance of the 
tender of Messrs. Willans and Robinson for the supply of tw? 
combined steam engines and dynamos at £6,530 each, and one triple 
expansion engine and dynamo at £6,939, subject to a deduction 0 
2} per cent. upon the respective amounts. Не said that the plant 
was required for electricity generating purposes and was similar to 
that now in course of construction. Mr. Rutherford moved as an 


amendment that the sets should be of 2,000 instead of 1,000 н Р. 


He thought that larger units would be more economical and suitable, 
and he thought that the recommendation should be referred back. 
As this was carried by 37 votes to 26, Sir Arthur Forwood 
tendered his resignation as Chairman of the Committee. He said he 
felt that it was quite impossible to continue the ardous work 
attached to the position without the support of the Council. 
London County Council.— At Tuesday’s meeting the estimates 
for the year 188-99 were submitted. The Highways Committee 
estimated that under the Electric Light Acts and Orders the ex. 
penditure would be £1,440, against £1,245 last year. They estima 
that for fees of inspecting and testing electricity meters an aI 
testing electrical pressure they. would receive £400. The actus 
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amount received last year from that source was £646, but that 
included some arrears. For carrying out these duties with respect 
to overhead wires it was estimated that £200 would be required. 
The Industrial and Reformatory Schools Committee reported that 
they had had under consideration the substitution of electric for gas 
lighting at the school, and had had a report from an electrical 
engineer, but as it involved an expenditure of £6,000, they had not 
felt justified in recommending it. 


Manchester.—The Town Council have decided to reduce the 
price of gas to the out-townships to 2s. 6d. per thousand, to abolish 
meter renta and to give 30 instead of 25 cubic feet of gas for 1d. 
in the penny-in-the-slot meters. In recommending the adoption 
of these reductions, the Lord Mayor, who is Chairman of the Gas 
Committee, said that he was the last man in the world to fear the 
legitimate competition of the electric light, but the Gas Committee 
would be taking a narrow view of their duty if they failed to recog- 
nise that it would be а very powerful competitor indeed. Unless 
they sold the commodity which they manufactured at as reasonable 
and low a price as possible they would find the electric light under- 
taking а very much more powerful competitor than they anticipated, 
and in a short time they would find themselves also with a much 
smaller number of customers. 


Marshallstown (South Africa). —Mr. Joseph Paterson has ob- 
tained a concession for supplying electric current for private 
lighting in this town. 

Nottingham.—An important debate on the tramway question 
took place at the meeting of the City Council on Tuesday, when it 
was unanimously decided to adopt the report of the Tramways Com- 
mittee recommending the extension of the tramways and the intro- 
duction of the overhead trolley system at an estimated cost of 
£425,000. 

Provisional Orders.— According toa Board of Trade publication 
as to the nature of the proposals contained in the Provisional Orders 
included in the Electric Lighting Provisional Orders Bills, it is 
shown that the local authorities (22) which it is proposed to 
empower to undertake electric lighting are the Corporations of 
Hereford, Airdrie, Brechin, Hamilton, Rothesay, Ossett, Rother- 
ham, Batley, Lewes, Chichester, and Doncaster, the King’s Norton 
Rura! District Council, and the Urban District Councils of Dartford, 
Kast Ham, Ilfracombe, Rawmarsh, Hornsey, Ilford, Leigh-on-Sea, 
Barnes, Hove (Aldrington), and Leatherhead. In each case the 


. Order contains provisions that the authorities shall Jay mains in 


certain portions of the compulsory area within two years, and 
provides for the supply of electrical energy in the remainder of the 
area on certaiu conditions. 


‘Radcliffe.—The District Council have decided to retain Mr. 


Bennett as consulting engineer in connection with their proposed 


electric lighting project. 


Rathmines (Dublin).—At the meeting of the Town Com- 
missioners on Wednesday the Electric Lighting Committee reported 
that they had obtained legal opinion to the effect that the Dublin 
United Tramway Company were obliged, under their 1897 Act, 
where poles are erected in the centre of the road, to light the whole 


road to the satisfaction of the Commissioners. 


Mr. Hammond has been requested to furnish a suppemental 
report on the proposed electric lighting scheme for the township at 
а fee of £26. ds. 


Ryde.—The Board of Trade have refused to grant the appli- 


cation of the Ryde Electric Light and Power Company (Limited) 


for а Provisional Order for this town, as the applicants had not 
obtained the necessary sanction of the District Council. 


Saigon.—The main thoroughfares of this important French far- 
Eastern city have now been completely lighted electrically by the 


' Société d'Electricité de Saigon, а company established in Paris, 


with a capital of £28,000, and which holds a charter for lighting 


Saigon and district by electricity for а period of 40 years. 


St. Helen's.—The Board of Trade, on the 30th ult,, notified its 
sanction to the application of the St. Helen's Corporation to borrow 
£25,000 for equipping its tramways electrically. The inquiry was 
only held on the 19th ult. by Major Cardew. 


Salford.—On the recommendation of the Highways Committee, 
the Corporation have decided to insert a clause in the new lease of 
the Manchester Carriage and Tramways Company enabling the Cor- 
poration to re-lay the tramways suitable for electric traction during 
the renewed term of three years. 


Shoreditch (London).—Insurance has been effected upon the 
віх engines at the Vestry’s electric generating station, at £200 
upon each engine, for a premium of £4 2s, 9d. per cent.—total 
£49. 13s. The electricity accounts for the past nine months’ work- 


_ ing are now before the Electric Lighting Committee. 


Southampton.—An important report from the consulting engi- 
neer (Mr. E. Manville) on the proposed exte sion of the arc lighting 
system was considered at the last meeting of the Town Council. 
Mr. Manville recommended the erection of 62 arcs. Each standard 


would also be provided with two 32-c.p. incandescents, which would 
be used after midnight. The report has been adopted, and the 
Electric Lighting Committee were authorised to obtain tenders for 
the supply of the lamp standards. 


South Staffordshire Tramways.—On Tuesday a conference of 
the various local authorities and others interested in the improve- 
ment of the local tramways took place at West Bromwich. Col. 
Marindin, a Board of Trade inspector, presided over the conference, 
at which representatives from the Councils of Dudley, Handsworth, 
Tipton, Wednesbury and West Bromwich were present. Mr. W. 
Somers Schuster, chairman of the South Staffordshire Tramways 
Company, explained that his company were contemplating promoting 
a Bill, the expense of which would be paid by the British Electric 
Traction Company, to meet the views of all parties. The Bill was 
to enable them to introduce some improved method of traction, and 
he suggested that the British Electric Traction Company should 
confer with those local authorities upon the system to be intro- 
duced. Whatever Bill the local authorities favoured their Company 
would do their best to promote it. They wanted an extension of 
the steam licence until the necessary steps were taken to carry out 
a new scheme. They wanted the power to lease, and they asked 
the local authorities to consent to renewals of the steam licence 
until this Bill was promoted. Another conference is to be con- 
vened to discuss the clauses of the Bill. 


Stafford.—During the past year the electricity department of 
the Corporation sold 52,231 units of electric current, compared 
with 39,606 in the previous year. The Chairman of the Gas and 
Electricity Committee announced at the meeting of the Council 
last week that the capacity of their electric light mains was being 
tested to the full, апа the question of doubling the present capa- 
city had been referred to Dr. Hopkinson for report. The Council 
have decided to pay Mr. J. F. Bell, the manager of the gas and 
electricity department, £250 for services rendered in eonnection 
with the obtaining of the Provisional Electric Lighting Order, and 
for preparing designs and specifications of the electricity works. 


Stettin (Germany). —During the year 1897 the electric tramways 
have been extended throughout the whole of this city and suburbs, 
the system adopted being the overhead. 


Stockport.—The Mayor (Alderman Giles Atherton) has given 
notice of motion in favour of applying for powers to construct and 
work municipal electric tramways. 


Sutton Coldfleld. —The Town Council has been asked by an 
electrio lighting company to give its consent to an application for а 
Provisional Order, but has decided not to part with its electric 
lighting powers. 


Telephone Trunk Line Communication.—Brampton is the 
latest town connected up to the telephone trunk system of the 
country. 


The Effect of the War on Electrical Enterprise in Spain.-- 
Throughout Spain there are a number of electric light enterprises 
worked by British capital, and in fact having head oftices in 
London, and amongst these is the Malaga Electricity Company, of 
which Mr. Robert C. Wyatt is chairman, the head offices being at 
41, Lombard-street, London, E. C. The difficulty of obtaining coal 
supplies, owing to this mineral being contraband, necessitates the 
closing down of the Company's works. This has led to correspon- 
dence between Mr. Wyatt and the Foreign Oflice as to whether 
steamers could be chartered from this country to carry coal to 
Spain for purely commercial purposes. The reply of the Foreign 
Oflice (which is very diplomatic) is of sufficient importance to give 
in full, and is as follows :— 

I am directed by the Secretary of State for Foreign Affairs to acknow- 
ledge receipt of your letter inquiring whether, in the circumstances stated 
therein, you may charter two steamers from this country to convey coal to 
Bilbao and Milaga. In reply, І am to state to you that bis lordship regrets 
that he cannot otler any advice on such questions, In time of war com- 
mercial transactions must be conducted on the reaponsibility ef those 
interested in them, who cau obtain, if necessary, such legal advice as 
it would he open to them to take in other important matters. Iam to add 
that to give official advice in such matters would be a departure from the 
course which has been pursued by this department in the case of former 
wars. F. H. VILLIERS. 

The Sir John Pender Gold Medal. Mr. J. C. Nicholson, of 
Aberdeen, has been nominated for the Sir John Pender gold medal 
at the Glasgow and West of Scotland Technical College, and Mr. 
D. Robertson, jun., of Uddington, a previous Sir John Pender 
medallist, has been nominated for the Pender scholarship. 


Tunbridge Wells.—A proposal for the construction of an electric 
tramway between Tunbridge Wells and Southborough is being 
considered by the General Purposes Committee of the Tunbridge 
Wells Town Council. 


Wells.—The Town Council are seeking an extension of the term 
of their Provisional Order. 


Woodstock (Cape Town).—The Cape Town Council have 
offered to supply electric current to the Woodstock Municipality for 
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100 25-c.p. incandescents for public lighting, the Woodstock 
Municipality providing and erecting overhead wires, standards, 
lamps, &c. Provided over 1,300 units per month are taken the 
price is to be 8d. per unit, and the agreement is to be for two years. 

Wormit (Dundee).—A scheme has been brought forward for the 
electric lighting of this village. The total capital expenditure of 
an installation is put at £3,000, the annual expenditure at £235, 
and the anticipated income from private and public lighting £590. 
There is every prospect of the scheme being successfully carried 
through, as two-thirds of the residents have declared in its favour. 

Wycombe (Bucks).—The foundation stone of the electric light- 
ing station for this district was laid on Saturday last by the 
Chairman of the Electric Lighting Committee of the Wycombe 
Corporation, Councillor R. S. Wood. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all informa'ion on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Note.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufficed. 


April 9, 1898. 

8,393. H. V. James, Manchester. Improvements in electric arc lamps, 

8,598. P. S. Swan. Glasgow. Improvements in electric motors. 

8,438. J. T. Gext. Birmingham. Improved apparatus for electrically 
illuminating or displaying letters,figures, designs, pictures, signals, 
and their like, principally adapted for advertising purposes, 

8,441. C. L. Jaecer, London. Electric recording systems.* 

8,142, W. D. Marks. London. Improvements in electric metera, cores 
and circuit controllers. (Date applied for under Patenta, &c., 
Act, 1883, Sec. 103, September 10, 1897, being date of application 
in United States.)“ 

8,477. B. A. ВосутЕн and G. L. ANGIERAs, 
accumulators. 


Belgium. Improved electric 
April 12, 1898. 
8,489 Н, W. WRIGHT. London. Improvements relating to the electro- 
deposition of metal. 
8,495 J. McFAnLANE and HoLLAND. House Electrical Manufacturing 


Company, Limited. Glasgow. Improvements in electric 
swishes and fuses, 
8,539. E. Е. Porter. London. Improvements in and relating to 


electric heaters.* 
April 13, 1898. 

8,584. F. J. Down and J. Еск. London. 
electric cooking utensils. 

8,602. C. ILINpN ER. Dresden. Barriers for the outside entrance of 
tramway, electric tramway and railway carriages. 

8,605. G. Inte. Dresden. Waterproof contact apparatus for electric 
railways with underground conductor.“ 

8,638. P. DETERMES. London. Improvements in electric furnaces for 
the manufacture of carbide of calcium or other clectro-chemical 
or electro-metallurgical products of the like kind. 


April 14, 1898. 


8,710. J. К. слі. London. Improvements in and relating to elec- 
trical incandescence lamps. 

8,715. B. МсІххекхкҮ. London. Improvements in and connected with 
geueratora for electrical igniters in gas or like engines,” 

8,718. М. Еккхокхвене, London. Improvements in telephonic ap- 


paratus. 
April 15, 1898. 

8,823. V. A. Күхх. London. Improvements in or connected with drum 
armatures for electric generators and motors. 

8,829. Е. GRAF, London. Ац improved apparatus for counting tele- 
phonic conversations. 

8,852. C. Е. O'KrgNaN. London. Improvements in electricity meters. 

, April 16, 1898, 

8.448. W. С. Heys. Manchester, Improvements in the method of and 
means for the electrical propulsion of railway, tramway, and other 
similar vehicles. (J. J. Heilmann, France.)“ 

8,856. J. McLaren. Bootle, Au improved method of intercepting dust 
arising from the commutator of dynamoa, 

8,864. M. Sanson. Brussels. Improvements in electric devices for 
theatrical purposes, * 

8.881. W. Conner, Junr, Glasgow. A pocket telephone. 

8,901. La Stk А. CoHENDET AND Co. and Р. AncHAT.. London, Improve. 
menta in or relating to electrostatic machines, (Date applied for 
under Patents, &c,, Act 1883, Sec. 103, Sth March, being date of 
application in France). 

8,913. H. B. K NOLAN cu. London, A method of and теппа for trans- 
mitting electric currents through musical instruments to players 
or performers, 


Ап automatic switch for 


8,920. 
8,927. 


8,988. 
8,999. 
9,002. 


9,047. 
9,070. 
9,071. 
9,077. 
9,091. 


9,105. 
9,122. 


9,154. 


9,178. 


9,213. 


9,218. 
9,257. 


9,292. 


. 9,299. 


9,317. 
9 530. 


9,539. 
9,340. 


9,380. 
9,394. 


9,425. 


9,436. 


9,466. 


9,475. 
9,482. 


9,493. 


9,504. 


9,511. 


9,534. 
9,548. 
9,581. А. G. [ONIDES. 


9,607, J. T. TSCHIERET. 
9,637. 


SIEMENS Bros. AND Co. (LIMITED) and F. Ayton, London. Im- 
provements in trolley poles and standards for electric traction. 

J. F. BENNETT and W. ArPLEYARD. Sheffield. Improvements in 
electrical apparatus for gas lighting and other purposes. 


April 18, 1898. 

С. ALKER and P. MRNNESSIER. London. 
trodes for accumulators. 

Н. J. Waca. London. 
cation of X-rays.” 

J. Brock and THE UNITED ALKALI Company (Тлмітер). London. 
Improvements in or connected with apparatus for the manufacture 
of potassium chlorate or sodium chlorate by electrolysis. 


April 19, 1898. 


Improvements in elec- 


Improvements in or relating to the appli- 


W. A. McCatLUM. London. Hanger for trolley-wires of electric 
railways.“ 
W. M. Brown. London. Improvements in contact shoes for 


electric railways.“ 

J. A. L. DEARLovE, London. 
telegraph and like cables. 

J. THouAS-Davizs. London. 
lamps. 

T. E. Tavron, jun., and J. Coll IN ds. 
connector for electric wires and cables. 


April 20, 1898. 
F. GREENFIELD. Birmingham. Improvements in apparatus to be 
used in connection with the electro-deposition of metals, 

Н. ОРГЕХНЕПМЕВ, London. Improvements iu and connected 
with line selectors for telephones. 
T. S. Hitt and Peto and RADFORD. 

electric lamps. * 
J. T. Rosson, C. Н. MauspEN, and H. W. HEADLAND. 
Improvements in electromotors. 


April 21, 1898. 
W. В. SrikINS and A. H. Mayes. 
electrical heating and cooking. 

G. E. B. РитснЕтт, Т. W. PRITCHETT, and A. G. Golm. London. 
Improvements in secondary batteries. . 
G. E. Heyi-Dia. London. Improvements in holders for high- 

tension incandescent electric lamps. 


April 22, 1898 

W. Bares, Jun. London. Improvements in electrical ignitors to 
be used with gas or oil engines or for similar purposes. 

К. Hockinu. London. Improvements in or relating to overhead 
trolley wires for electric traction, overhead electric cables, or 
other wires, 

С. M. BavERand Е. Kriecer. London. Improvements in electric 
igniting devices for cycle lamps. 

К. BELFIELD. London. Improvements in controllers for electric 
motors, (The Westinghouse Electric and  Manufncturing 
Company, United States.) | 

Н. Комохрз. London. Improvements in electrical switching 
apparatus. | 

\УЕНШТҮз (LIMITED) and L. J. STEELE. Warwickshire. 
ments in electric eafety fuses or cut-outs. 


[April 23, 1898. 
Н. С. CAMPBELL. Dundee, Improvements in and relating to 
alarm clocks and electrical alarms. 
А. Rouraut. Brussels. A process for electric heating and fur- 
nace for realising same, 
J. W. MasLEY. Coventry. 
trical cut-outs. 

M. Der. London. Improved means for electrically heating 
second-class electric conductors serving as incandescence bodies for 
imparting to them the requisite conducting power.* 


April 25th, 1898. 

Р. Н. Brant. Shrewsbury, The compact electric switch. 

Е. К. BOARDMAN. London. Improvements in and connected with 
arc lamps. 

P.L. GuvgENOoT. London, Improvements in apparatus for free- 
ing, lighting and extinguishing gas burners at a distance by 
means of electricity. 

A. J. Bout, London. Improvements in or relating to“ starting 
boxes" or combined rheostats and automatic cut-outs for 
electric motors. (T. E. Herdman, United States.) 

J. W. MACKENZIE, London. fmprovementa in operating mechan- 
ism for the switches of electric railways. (C. W. Squires, 
United States.) 

C. E. CLÉMANcON. London. Improvements in rheostats for the 
graduated control of electrical resistance particularly applicable to 
the production of theatrical luminous effects, 

_ April 26 А 

W. L. Wise. London. Improvements in incandescent electrical 
devices. (C. Hubert, United States.)“ 

P. Series. Charlton. Improvements in electric arc lamps, res- 
pecting arc striking arrangements.* 

London. Improvements іп coin-frecd or prepay- 

ment apparatus for supplying electricity. 

London. Improved electric arc lamp. Я 

J. W. Rienanbs and C. W. RogPrEn. London. Improvements m 
process for the production of chemical compounds by electrolysis. 


Improvements in and relating to 
Improvements in enclosed arc 


London, An improved 


London. Improvements in 


London. 


London. Improvements in 


Improve- 


Improvements in or relating to elec- 
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SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1897. 


2,578. RowBoTHAM. Primary batteries. 
3,831. Apaus. Electric batteries. 


6,545. 
tion, February 19, 1897.) 
6,787. Wise (Crehore and Squier.) Electric telegraphic systems. 


6,863. VIDAL. 


7,314. EVERARD. 
batteries. 


Accumulator plates 


7,315. 
cut-out. 


7,421. 


ships, and like institutions. 
7,868. HorE-Jongs and BOWELL. Electrical clocks. 
8,025. Banks. Electrical connection for tables and the like. 


8,048. 


ratus therefor. 
8,231. REDFERN. (Riordon.) Storage batteries. 
8,565. SNELL. Submarine cable-laying appliances. 
8,663. HorMES (Johnson and Lundell). 


electric motora. 
8,906. Davy and THomas-Davies. Electric couplings. 


9,008. Еүхх. Dynamo electric machines. 
SiNcLAIR, Means for lighting by electricity and incandescence. 


9.456. McLEAN and Burnet. Secondary batteries. 
Plate for accumulators or electric storage batteries. 


9,968. Kerriper. Electric control of gax. 
10,062. Dixon. Electric bells and the like. 


11,148, BErLriELD-LAMME. Alternating-current motors. 
11,190. Lyrr. Electrolysis of fused zinc chloride. 


11,355. HarL and CLAanKk. Means for attaching shades to electric incan- 


descent lamp holders. 


11,320. PETTINGER. Electric fuse-heads for blasting and for other purposes. 


11,701. Soames. Construction of dynamo-electric machinery. 


11,717, Preston and GILL. 
apply the brakes by electrical means. 
12,087. SIEMENS Bros. AND Co., LIMITED. (Siemens and Halske). Switch 


apparatus for the graduated inclusion and exclusion of resistances 


in electrical circuits. 


12,128 Wess and THomrson, Apparatus for working railway points and 


signals by electric power. 
13,126. STEWART, BEANLAND, and Perkin. Are lamps. 
13,564 Brown. Electric motors and dynamo electric machines. 


15,617 Вкосків. Electric arc lamps. 
13,717. Gnus. 


other cases where resistances are required. 
17,314. Lake (McGuire). Motor vehicles for electric railways. 
17,545. Houtste1y. Electric circuit closing device. 
18,548. SHort. Construction of electric motors and generators. 
18,730. Snort. Motor vehicles for electric railways and tramways. 


19,229 Watkins and DICKINSON. 


conductor system. 
20,499. WaLKIxs and Jewett. Current-conducting rails for electric rail- 
way systems. 
21,180. Lewis and Howitt. Dynamo electric machinery. 
21,976 GREENFIELD. Appliances used in connection with the electro- 
deposition of metals. 
24,421. Lake (Tesla), Systems 
| and apparatus for use therein. 
29,379. WurarLEYv (Allgemeine Elektricitäts 
changeable electric incandescence lamps. 
29,615. SrixiNs and Mayes, Electrical switches or va 


1898. 
729. GARDNER and Surru. Electrically operated machine or tool for 


cutting fabrics, paper and the like. 
809. TuowPsoN, (The Strowger Automatic "Telephone Exchange.) 
Automatic calling devices for telephone exchanges. | 
885, LANGBEIN, Apparatus for electro-plating articles in bulk and in 


large quantities. | 
1,294, CLENDINNEN and WEYMOUTH. Coin-operated telephone instruments 
for public call. 
1,697. Haas. Apparatus for the 
liquids. 
1,994. FERGUSON. 
2,024. Koenic. Primary batteries. | О, ; 
2,018. WELDON. Supports chiefly designed for electric incandescen 


riable resistances. 


electrolytic treatment of bleaching 


Safety fuses for electrical conductors. 


lamps. ‚ 
5,841. PALM. Method of and means employed for connecting electric 

glow lamps to main conductors. ЕТА 
3,993. Воот. (The Suciété Nouvelle des Etablissements  Decouvi 

Ainé) Electric ignition devices for internal coimnbusticu engines, 
4,999. BROWN, Electric railways on a road contact system. 


Mensch. Composition for increasing the illuminating power of 
electric arc lamps. (Date applied for uncer International Conven- 


Portable coin-freed apparatus for generating Röntgen rays. 


or electrodes for secondary 


Bastian and STAUNTON, Electric circuit hour meter or automatic 


Ѕтоввз. Electric lighting of buildings or other areas, particularly 
applicable to fire brigade stations, asyluma, hospitals, hotels, 


HEATH and FrELD. Method of regulating the pressure of electric 
circuits connected with primary or secondary batteries aud appa- 


Dynamo-electric machines or 


Evans and SMITH, Apparatus for the electro deposition of metals. 


Devices for enabling railway travellers to 


Switches for starting resistance for electric motora and 


Electrical railways on the sectional 


for the transmission of electrical energy 


Gesellschaft). Uninter- 


Dec. 51 last, stat 
depressed state 0 
West Coast of 


receipts, 


BOOKS RECEIVED. 


‘t Submarine Telegraphs : their History, Construction and Work- 
ing." By Charles Bright. (London: Crosby, Lockwood and Son). 


Price £3. 3s. net. 
‘ Proceedings of the Royal Society," No. 392, Vol. LXIII. 


Price 1s. 6d. 
„Name Index to the Journal of the Iron and Steel Institute." 


Vols. I. to L., 1869-1896, Edited by Bennett H. Brough. (London: 
E. and F. N. Spon.) 

| ‘© Science Abstracts.” Part 4, Vol. I. Issued under the direc- 
tion of the Institution of Electrical Engineers and the Physical 
Society of London. Edited by J. Swinburne. (London : Messrs. 


Taylor and Francis.) Price 33. 
* Die Jungfraubahn Elektrischer Betrieb und Bau." By C. 
Wiist-Kunz and L. Thormann. (Zurich: Art. Institut Orell 


Füssli.) 


COMPANIES MEETINGS AND REPORTS. 


rmm ums uuu 


London Platino-Brazilian Telegraph Company (Limited). 


A meeting of the shareholders of this Company was held yesterday 
(Thursday), at the offices, Blomfield House, London-wall, E.C., at which 
the following report of the Directors for the year to December 31 last was 
adopted, and the dividend recommended by the Directors approved :— 

The total earnings amounted to £25,184. 6s. lld., against £13,384. 


14s, Gl., an increase of £11,799. 12x, 3d. over the previous year. The work- 
ing expenses amounted to £6,906. 123. wd. against £7,244. 7s. 7d., a decrease 
amount brought forward (£1,100. 14s. 8d.) 


of £337. 14+. 10d. Including the 
the balance to credit of revenue was £19,378. 8s. 10d. ; from this has been 


deducted £6,000 for Debenture interest and £157. 8». for income tax. 
After placing £1,000 to reserve £12,221. Os. 101. remained, and the Direc- 
tors recommended that a dividend at the rate of £3 per annum (6s. per 
share) be paid for the year, carrying forward £956. 12s. 10d. 

The lines of the Company are in good working order. 

Mr. T. W. Andrews has been elected to fill the vacancy caused by Mr. 


Earle's death. 
The meeting re-elected Mr. D. H. Goodsall and 


Directors, and re-appointed Messrs. Deloitte, Dever, 
J ee КЫЕН МЫНЫ СКЕ 
Eastern Extension, Australasia and China 


Telegraph Company. 
ompany for the half-year to Dec. 51 
uding Government subaidies, have 


Mr. T. W. Andrews as 
Griffiths and Co. 


аз auditora. 


The report of the Directors of this C 


last states that the gross receipts, incl 

amounted to £275,142. 78. 24d., against £325,405. 12s. 6d. for the correspond- 
ing period of 1896. This large decrease is due to the reductions of tariff 
brought into force during the past year, and the falling off of Australasian 
trattic. The working and other expenses, including £30,956. 8». 6d. 
for cost of repairs to cables and expenses of ships, absorb £102,844. 
138. 10d., against £106,270, 95. 7d. for the corresponding period 
of 1896, leaving & balance of £172,997. 15s. 4d. From this is deducted 
£4,559. 29. for income tax, 232.600. 13s. 94. for interest on debentures, 


debenture stock, and contribution to sinking fund, &c., leaving as the net 
protit for the half-year £135,131. 17s. 7d., which, with £34,812. 16s. 54. 
brought forward, gives the available balance of £169,934. 15s. 10d. One 
quarterly interim dividend of 14 per cent. has been paid for the half-year, 
and it is now proposed to distribute another of like amount on the 12th 
prox., making, with the interim dividends pail for the first half-year, a 


total dividend of 5 per cent. It is also proposed to pay a bonus of 4s. per 
otal distribution of 7 per cent. for the 


share, or 2 per cent., making a t 
year 1897. ‘The balance of £57,444. 13s. 10d. has been transferred to the 
general rezerve fund. 
The policy of strengthening the 
from time to time in the weakest sec en 
ing the hali-year under review, and the cos’ | 
We duri that thee has been charged against the general reserve fund. 
The contract made with the Spanish Government tor 1 E 
Company's system from Manila to the islands ot Panay, Negr E cd i x 
was successfully completed and the new cables opened for traffic т NOS s 
her last. Since the close of the half-year a further и apie 


red into with the Spanish Government for improving! a 
жы ith the Philippines by extending the Hong Kong Cable, 


communication wi ; i , | 
which was originally landed at Cape Bolinao (Luzon), direct Sakae 
The contract was completed last month, and the station at Bolinao re- 
moved to Manila. " 

In accordance with the provisions of the trust de 
pany's Five per Cent, Australian Government Subsidy 
ing to £45,100 were drawn on the 4th inst. for pay men 


uext. __ ie See 
рапу (Limited). 


i legraph Com 
West Coast of America Telegrap „ 


( the Directors of this om 073 iid continued 


The Report o : 
es that the gross income was ' erally on the 
f the nitrate industry, and of trade gen the 5 155 


ica, has had an ак . 
South „ Company was au t to provide for 


service, by making judicious renewals 
tions of the cables, has been continued 
of the renewals carried 


ed, 451 of the Com- 
Debentures, amount- 
t at par оп lst July 


lverse effect 
fficien 


but the income о 
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the working expenses (£19,476. Os. 2d.) and the interest on the Four per 
Cent. Debentures, leaving a balance of £296. 195. 10d. to be carried 
forward. 

The Company's cables, land lines, and th? repairing steamer have been 
maintained in a state of efficiency. The report refers to the lamented death of 
Lord Sackville А. Cecil, and to the election of Sir Albert J. Leppoc Cappel, 
K. C. I. E., to a seat on the board. 


New General Traction Company (Limited). 


The second annual report of the Directora of this Company, just issued 
states that at the commencement of the year the Norwich Electric Tram- 
ways Act and the Coventry Electric Tramways Act, received the Royal 
assent, and in connection with these lines contracts have been entered into 
with responsible and competent contractors, and the work is being proceeded 
with as rapidly as possible. To enable the Company to carry through these 
undertakings, the additional Preference capital of £100,000, sanctioned by 
the shareholders, was created and issued at a small premium, thus permit- 
ting the Directors to make contracts in exchange for Shares and Debentures 
in the Norwich and Coventry Companies, as provided in the Acts. The 
section of the Coventry Company already open for traftic has shown results 
exceeding the Board's expectations, and the Douglas Southern Company in 
the Isle of Man, in which this Company is interested, has also given 
satisfactory results. 

The groes profits of the year, including £1,681. 18s. 11d. reserved last 
year on account of Bills before Parliament and since recovered, amount to 
£12,874. 2s. 11d., to which is added £2,982, 19s. 1d. brought forward, 
making £15,857. 2s. to credit of profit and loss. The sum of £2,230. 14s. 4d., 
representing the undivided profit of the old Company and brought forward 
from March, 1896, the Board recommend shall be placed to reserve. The 
Board has further decided to charge against the revenue of the year one- 
half of the cost of the issue of the new capital, amounting to £2,122. 12s. 9d. 
This leaves a balance of 15,754. 98. 3d., from which have to be deducted 
£3,435. 10s. 61. and £52. 15s, 9d. on account of general expenses, salaries, 
Directors' fees, rent, travelling expenses and legal and other charges, leav- 
ing £10,246. 5s. аз the amount of revenue to be dealt with. А dividend 
at the rate of 6 per cent. on the Preference capital amounts to about £6,500, 
and the Directors propose that the balance be carried forward. 

Electric tramway business in Great Britain (the report states) ia still 
far behind that of most other countries in Europe and America, but steady 
progress is going on in the use of this power, and from the numerous pro- 
jects submitted, and those now under consideration, the Board have every 
reason to look forward to future profitable business. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


BRITISH CONTINENTAL ELECTRICITY COMPANY (LIMITED).—This 
Company waa registered оп April 26, with a capital of £20,000 in £10 sharse 
(of which 1,000 are £5. 10s. per Cent. Cumulative Preference), to construct, 

fix, lay down and carry out all necessary cables, wires, lines, accumulators, 
lamps and works, and to carry on the business of electricians, electrical, 
mechanical and general engineers, suppliers of electricity, electrical 
apparatus manufacturers, &c. The firat subscribers are: William A. 
Brodie (electrical engineer), William R. Cooper (electrical engineer), 
Rudolf ‘Alioth (electrical engineer), C. G. Brodie, К. C. Brodie, Mrs. C. 
Brodie and S. Ward. 


DAVEY, PAXMAN AND CO. (LIMITED).—This Company was registered 
on April 26 with a capital of £250,000, in £10 shares, to adopt and carry 
into effect an agreement, with Messra. J. N. Paxman and W. Paxman for 
the acquisition by purchase or otherwise of the business of Davey, Paxman 
aud Co., Colchester, to develop and extend the same, and, generally, to 
carry on in all or any of their respective branches the businesses of 
mechanical, electrical, mining, water supply and general engineers, tool 
makers, boiler makers, &c., &c. "The signatories, with one share each, are: 
J. N. Paxman, W. Paxman, А. P. Butcher, H. G. Plane, W. Н. King, J. G. 
Phillips, and T. W. Hall, all of Colchester. The first Directors are: J. N. 
Paxman (chairman), W. Pasman, and W. Marriage. 


ELECTRICITY (LUMITED).—This Company was registered on April 27, 
with a capital of £51,009 iu £1 shares (of which 1,000 are Foundera’), to 
enter into an agreement with Messrs. C. O. D. Barrow aud C. H. Smith, to 
carry on the business of electricians, electrical and mechanical enyineers, 
suppliers of electricity, and manufacturers of and dealers in electrical 
apparatus, and to construct, lay down, fix, and carry out all necessary 
cables, wires, lines, accumulators, lamps, and works. The subscribers аге: 
P. W. Davis, G. W. Grabham, M.D., T. J. Stockall and J. J. Stockall 
(each with 250 shares), G. Н. Smith, A. I. Grabham and Н. Verden (with 
one share) The first Directors are: P. W. Davis, G. W. Grabham, 
T. J. Stockall, C. H. Smith and A. I, Grabham. 


MACARTNEY, McELROY AND CO. (LIMITED).—This Company was 
registered on April 26, with a capital of £12,000 in £10 shares, to enter 
into an agreement with Messrs. J. F. Macartney, J. A. McElroy and B. W. 
Campion, and to carry on the business of electrical engineers and contrac- 
tora, consulting electrical engineers and undertakers for the construction, 
supply and sale of electric plant and machinery of all kinds. The first 
subscribers are: J. F. Macartney (90 shares), J. A. McElroy (90 shares), 
Н. W. Campion (100 shares), and Н. G. Dawson, L. Cobbett, M.B., W. R. 
Scott and J, Speak (with one share each), The first Directors are: 
J. F. Macartney, J. А. McElroy and B. W. Campion. 
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FRANK SUTER AND CO. (LIMITED).—This Company was registered on 
May 2nd with a capital of £20,000, in £1 shares (of which 4,000 are Five 
per Cent. Cumulative Preference), to enter into an agreement with Messrs. 
Frank W. Suter, Harrington E. Н. Wyman, and Thomas White, and to 
carry on the business of electrical engineers, electricians, dealers in 
electricity, consulting engineers, &c. The subscribers (with one share each) 
are: Е. W. Suter (electrical engineer) Н. Е. Н. Wyman (electrical 
engineer) T. White (electrical engineer, Е. Н. Jerson, A. M. Bramall, 
P. Holmes and G. Sanders. 


BRITISH INSULATED WIRE COMPANY (LIMITED),—The annual return 
to March 30 has been filed. The capital is £400,000, in £5 shares (of 
which 40,000 are Preference; 20,00) Preference aud all the Ordinary 
shares have бесп taken up, and 5,530 Preference and 29,935 Ordinary 
have been issue as fully paid ; £2. 15s. per share has been called on the 
remainder. 


CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).—The annual 
return to March 31 has just been filed. The nominal capital of £200,500, 
divided into 34,000 Ordinary shares of £5 each, 6,000 Preference shares of 
£5 each, and 500 Founders’ shares of £1 each has been taken up ; 6,666 
Ordinary and all the Founders’ shares have been issued as fully paid, and 
the full amount has been called on the remainder. 


DOVER ELECTRICITY SUPPLY COMPANY (LIMITED).—The annual 
return to March 25 states that the nominal capital is £50,000, in £5 
shares, of which 4,860 have been taken up; £5 per share has been called 
апа paid. 

NORWICH ELECTRICITY COMPANY (LIMITED).— The annual return 
to March 30 gives the nominal capital at £50,C00, in £10 shares, of which 
4,565 have been taken up. The full amount has been called and paid. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—The 
annual return to April 4 has been filed. The capital is £325,000, in £5 
shares, all of which have been taken up. Calls amounting to £2 per share 
have been made. 


— a — — 


— = — — 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since April 7, 1898). Price of 
silver 26d. per oz. (May 5). Consols (22 per cent.) 1101;—11l;, for 
money, lll;—111;; for account; 24 per cent. 1044—104} (May 5). 
Stock Exchange Settling Days: Stocks and Shares Continuation Days, 
May 10 and 24; Ticket Days, May 11 and 25 ; Pay Days, May 12 and 
26 ; Mining Share Carry-over Days, May 9 and 23. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).—In an adver- 
tisement elsewhere particulars are given of the drawing of 130 Four per 
Cent. Mortgage Debenture bonds of £100 each in this Cumpany, which 
will be paid off at par on July 1 at Parr’s Bank, London. 

ELMORE8 GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 
(LIMITED).—The annual report of the Directors of this Company for the 
year ended Dec. 31 states that after writing off the amount brought for- 
ward and the charges for the year, the amount standing to the cost of 
patents has been reduced to £84,252. 4a. The Preterence shares issued 
have been increased by £10,000. The loan to the Metal Company has 
been increased to £39,046. 58. Ad., and mortgages to the extent of £40,000 
upon the property at Schladern have been lodged with the trustees for the 
debenture-holders. The Debenture stock now standing at £44,983. 108, 
falls due for redemption on July 1. It is proposed to take power to issue 
£15,000 of Debenture stock at 6 per cent., and to issue £60,000 during the 
present year, out of. which the 8 per cent. stock would be repaid, and the 
balance expended in the purchase of raw material, &c., at Schladern. 
With regard to the Metal Compauy's accounts, the Directors, while regard- 
ing a profit of £5,202. 11s. as satisfactory, admit that it does not come up 
to their expectations. "The value of the sales was 50 per cent. more 
than those of 1896, while the trading protit was £333 less. The de- 
crease iu the profit was due to the Government ordering a very much 
larger quantity than the Directors were informed it would of tubes 
at the base, or lowest price. This eontract has now been cancelled. 
The Board teudered agaiu at greatly enhanced prices, and this revised 
tender has been accepted, the Company having been allotted nearly the 
whole of the new contract, only small tubes up to 1gin. in diameter going 
elsewhere. Notwithstanding the increase in the sales during the past 
year, the Board was unable to accept even a moiety of the orders offered, 
and therefore gave orders for new plant, sufficient to double the out- 
put of the year 1897. А portion of this new plant is already at work. 
'l'he sales for the quarter ended March 31st show an increase of 77 per 
cent. over those fer the same period last year. The Directors announce 
that "the process now works smoothly," and regret that they cannot 
recommend the payment of a divident out of profits. 


CALCUTTA ELECTRIC SUPPLY CORPORATION (LIMITED).—The first 
general meeting of this Company was held on Friday. The Chairman 
(Col. A. J. Filgate) expressed regret that greater progress had not been 
made with the works, and explained the cause of the delay. The question 
of what mains should be laid underground and what wires fixed overhead 
had involved them in lengthy negotiations with the Bengal Government, 
the Telegraph Department, and the Calcutta municipality, but in 
February last the Government engineer approved a scheme which enabled 
them to give out the necessary orders to the contractors. According to 8 
telegram received а day or two ago, the Government and the Calcutta 
municipality had agreed that on the expiration of the period (21 years) of 
the Company’s concession it should be renewed for a further like period 
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open on Tuesday next, May 10, and will close on or before Thursday, 
May 12. The prospectus states that the Company is formed to purchase 
the British, foreign and colonial patents апа patent rights of Messrs. 
Dunlap and Quain for their spiral glass cover for electric incandescent 
lamps, together with all improvements therein, to develop the business, to 
re-sell the patents and patent rights, and to form subsidiary com- 
panies for acquiring and working the same. It is claimed that by 
this invention a large increase in the illuminating power of the incan- 
descent electric lamp is obtained, and that the effective light of an 8-c p. 
lamp is increased to 16 c.p., a corresponding economy ia the consumption 
of current being the result. In Zhe Electrician for April 29, p. 3, the 
merits of this globe and details of some tests taken by the Electrical 
Standardising, Testing and Training Institution are referred to. The 
Board of Directors includes Mr. G. Н. Brougham (ilasier (deputy-chairman 
of the Charing Cross and Strand Electric Supply Corporation, and chair- 
man of the Smithfield Markets Electric Supply Company) as chairman, 
and Mr. S. B. Apostoloff as managing director, and the consulting 
engineer to the Company is Mr. А. F. Woodley. The full prospectus 
contains complete particulara of the advantages claimed for the globe, 
the list of patents granted, the validity of the patents, and the 
estimated profits to be earned by the Company. Lamps, with the 
spiral glass cover attached, can be seen at the offices of the Company. 
5, Fenchurch-street, London, E.C., or at the show rooms of Messra Laing, 
Wharton and Down, 824, New Bond.street, W., and 17, Gracechurch- 
street, E C. In connection with this prospectus, we may say that its 
publication thus early, giving the publie an opportunity of considering the 
points dealt with, is a course which might be more generally followed. 
We attribute the only partial success of several recent issues to the fact 
that the period during which the subscription lists have remained open has 
been too short for the public to make the needful investigations into the 
prospects of the undertakings submitted. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Wednesday, the 11th inst., a special settling day in 12,000 
Ordinary £5 fully paid shares (Nos. 1 to 12,000) and £50,000 Four per 
Cent. Debenture Stock of the Sinithfield Markets Electric Supply Company 


(Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended Мау 2 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited) were £3,362. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—Tho 
transfer books of this Company are closed from the 5th to the 18th inst. 


unless the undertaking was purchased by the municipality. He thought 
affairs were now in a satisfactory state, and that the whole of the mains at 
present contemplated would be ready by the time the generating station 
was in a position to supply electric current. He considered there was а 


successful future before the Company. 

CITY OF BIRMINGHAM TRAMWAYS COMPANY (LIMITED).—The 
annual meeting of this Company was held on Friday at Birmingham. 
The chairman (Mr. J. Ross) dealt at considerable length with the relations 
of the Company with the Corporation, and more particularly as to the 
negotiations for the introduction of electric traction on the entire system. 
Particulars as to the progress of these negotiations have been given from 
time to time in T'he Electrician. Mr. Ross said that since the breaking off 
of these negotiations in June last they had again endeavoured to bring about 
а settlement, and in February last they addressed a letter to the Public 
Works Committee offering to equip on the overhead system the route 
from John Bright-street out to Sparkbrook and Small Heath, for which 
they had received the verbal permission of the Publie Works Committee in 
February, 1897, and for which they had made extensive purchases of 
material. To this the chairman of the Public Works Committee 
replied that the matter would be laid before the Council, but in 
their opinion the proposed experiment, if permitted, should only be 
sanctioned on the distinct understanding that it involved no implication 
that the terms of the existing leases would be extended ; that the experi- 
ment be made by the Company at their own cost and risk, the plans and 
details to be previously approved by the committee, and the work to be 
executed and maintained by the Corporation, or by the Company to the 
eatisfaction of the Corporation, as the committee may hereinafter determine ; 
that the poles, wires, &c., be removed, and the pavements and roadways 
reinstated at the expiration of six montha’ notice at any time, if the 
committee so desire, and that upon the termination of the leases the whole 
of the polea, wiree, feedera, and other apparatus in the streets should 
become the property of the Corporation. These conditions were not, of 
course, acquiesced in, and the important matter for the shareholders now 
to consider was what steps the Company should take in the future, He 
thought that when their case was understood, there would be a desire on 
the part of the Council and citizens of Birmingham to deal with it in a fair 
and just spirit. In the meantime they must be patient and await the turn 


of eventa. І 
EASTERN TELEGRAPH COMPANY (LIMITED).—On Wednesday the Bill 


promoted in Parliament by this Coinpany sanctioning the converaion of 
the existing £700,000 Six per Cen’. Preference shares, and the creation of 
£2,000,000 Three and a-Half per Cent. Cumulative Preference stock, and 
other financial matters, passed both Houses, and will in due course 


receive Royal assent. 


inclusive. 
HUELVA GA8 AND ELECTRICITY COMPANY (LIMITED).— The register ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


of the Debenture Stock of this Company will be closed from the 8th to 
the 10th inst. VT | : No. AGGREGATE 
OWESTRY ELBCTRIC LIGHTING AND POWER COMPANY (LIMITED).— Line. ended 9 or Dec. |. о —-— кош 
| | Д ` [weeks Amount. | ir Ded 


1898 £ £ £ £ 
Birmingham Tramways. Apl 30 5068 + 222 .. |  .. i 
Bristol Trams & Carriage „ 29 2694 + 402) 17 42,006 |4 6,218 
City & South London Ry. May 1 988 + 54] 18 18,757 + 211 
Dover ч, us "EET re T " 
in Uni outhern 6 i IR ТИ s tees eee 
а ое „ 1 1,451 + 175) 18 24,934 |+ 1,027 


The report of the Directors for the year 1897 states that the пес profit 
amounts to £154. 4s. 94d., out of which the Directors recommend that 
£15 be placed to reserve, aud that a dividend at the rate of 24 per cent. 
upon the paid-up capital be declared. The demand for current ix steadily 
increasing. while the percentage of cost of generation and distribution is less 
than last year. 

SPIRAL GLOBE (LIMITED).—On another page will be found the 
prospectus of the Spiral Globe, Limited (Parent Company), which is 
formed with a capital of $160,000, in £1 shares. Subscriptions are now 
invited for 60,000 of these shares at раг, and the list of applications will 


ELECTRICAL COMPANIES’ 


ene 


Liverpool Overhead Rly., „, 
Sheftield Tramways Жы 1 | 919 ;- 18000. "X 


SHARE LIST. 


BUSINESS DONS 
AMOUNT | LAST PREVIOUS Prioe ВАТЕ PER 
Fun f | “MOUNT PII. NAMB WEEK’s Palo | Wednesday, | CENT. DrvIDEND DUB. | DURING ME 
AMOUNT.| SHARE. DEND. APRIL 9”. May 4. YIELDED 
Highest Lowest 
| "NN ELECTRICITY SUPPLY COMPANIES. — " " даф | hc | Higher бет 
&200,C00 | b 4 Birmingham Electric Snpply -- -................. А А 03 “IC Е 5 
6,000 10 Bournemouth aud Poole Electricty Supply Ord. 2 198 10 11 ЕЎ уң | 108 147 
6,000 | 10 рә, 4) per Cent. Cumulative Pref. .... r 23} 20 T 314 0 | February & Augus 264 | — 55H 
50,000 Дш 20 Ону of London Kiectric Lighting n 15 71 184 8 410 January and July - | 18 178 
40,000 : 10 | 6 6% Cumulative Pref. oe Brterstce ap оо ео б it Pu 1?9 184 # 14 8 June and December x 18 
£100,000 | Btock 5% |* Do. 6% Debentnre Stock (red.) б 14 18 19 d .. "i : 
10,000 10 T Do, Provident Certiflcates eene a и 13 14 910 0 | February & August | 1:3 ed 
10,00 0 4/0 | Charing Cross & Strand Blectricity Supply Оогр. . : 63 б 6 593 „„ | e 
$0,000 5 2/3 Do. 43 per Cent. Preference „% a сф 103 217 2 March - | 108 | 1 
&?4 000 b 56 | Chelsea Electricity Supply Ordinary 4 A7 115 117 317 5 | June and December - z 
£60,000 | Stoob ФУ |" Do. 44* Debenture Stock (red.) ....—.. . A 105:- 7107 4 13 11 К „ i 
$1,2:0,000, $1,000 5% Chicago Edison Ist Mort. 5 30 year Gold Bonds(red) ^ 1 i 15 a 2 | 143 
630,000! #10 County of London & Brush Prov. Ord. (Шу patd, : 83 9 А , - — 
000. 10 Do. (èi pi J | 150 ie 18 36 316 0 | March & September | ~ Е 
20,0 00 210 6°; Do. 6% Cumulative Рге!егелсе.............. | 11 116 4 5 „ 
15,060 | £6 4/0 | House-to-House Electric Lighting Supply Ord. .. H m Hu 12 918 4 March & September аг 
10,000 #5 8/4 Do. 7 per Cent. Preference = 18 17 vs zm Uu 
25,000 | б | Боаза А не Or. п E^ $ 8i January and July .. | x | = 
50,000 5 Do. Ist Prei. q 8i 4 E 2 = 
, 3 4 oe 
111,000 46 .. | London Mlectric Supply Огдіпагу...... ~ = ~ ~ — 6 ej — el = * | 18M 18h 
060 £5 Do, Preference e.. — æ -. - „„ | P i 184 19} | 3 16 | Apri ana Oe oor | Ве dum 
62,100 10 7/0 | Metropolitan Electric Supply Ordinar7 nz 121 117 191 8 13 : | dune d „„ 195^ 
,000 | Btock 43K Do. 445 Deb. Stock Firet Mortgage us ii 36 13 20 3 0 ges С = 
gene zi 12/0 оп ен Ordinary -. ————74 1 T j^ 951 | 5 6 6 | January and July. - - 
ec seo оо ее аа er э AL T 95 " — - 
£125,000 | Stock 5% | River Plate Elec. Lt. & Tr'ct DEED. n E Deb. Pe 145 143 145 5 10 4 April and October | = zi 
15,000 ‘ioe 7 95 T ak More Dee —.— 103 121 g^ 1163 3 18 6 | February & August | 183 - 
139 4 4 0. 9 8 EE зө ө, әсә ө ее „а = 17 18 E Z E 
mal "A [p [ышын uuo СС d QE |р ш; | dud ambad рейыме p, oe 
000 Stock 4% * Do. 4 per Cent. Debenture Stock Mer RT u^ 2 21 21 РОТЕ & September | 174 i 
15,841 5 . | South London Electric Supply Ordinary (e PA! 16] 174 1 18 А February and July. | — 
79 доо 5 8/0 | Westminster Electric Supply Ordinary -= =-~, 8 8 81 5 i Е February and July. 
18,848 5 7X | Yorkshire House: to-House )1 E) 5 5i 5 
18,626 Б | ГРА Do. (4) paid) co de „ „„ „„ „„ „ „ esse 
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Lum NAME таша tuts | Wetnestey,| Qu A DURING WEEK 
j \ ейпев day, s @ 
AMOUNT, DIVI APRIL 27. May 4. YIELDED. р m ENDING MAY 4. 


TELECRAPHS. & а. d. Highest | Lowest | 
£005,560) Stock 15/0 Bo. Preferred . 59 62 60 83 4 19 2 | Feb., May, Aug., Nov. 60 T 
23,047,220 Stock 200 ID. на на „% oe ee ee į 109 119 110} 1114 5 8 1 " "n 1114 109 
23,047, 20% Stock 5/0 C 124 13 14 144 — om 142, 12 
& 87,400 | £100 4% "Atoan . — Telegraph 177 Mort. Deb. (red) .. uasa AM 104 00 104 816 11 | January =з July = ec 
£25, 10 -5 Amazon Telegra eee ͤ eee ee аа See erento ee NI) 7 8 7 8 LE ** — t 
125,000 100 5% Do, 5 e ent. Debentures aeons dene 93 93 93 96 5-9 1 ^ an А 
130, 10 3/0 aie gh erm : ane 15} 16} 153 16} 4 6 2 | Маг, June, Oct., Dec. 1517 1b} i 
275,000] 100 57 |" Do r Cent. Debs. Gud Series, 1906) .. 112 116 112 11e 4 6 2 | Juneand December is с 
10,000,000| $100 $1 | Comm Cable Capital Stock ——..——......| 155 165 160 170 414 2 Jan., Apr., July, Oct. — = 
£9°8,297 | Stock 4% Do. b per Cent. Debenture Stock ........ - 104 106 103 105 816 3 а Еа 104} 104 
16,000 10 | 60 ada Submarine 6 7 3 7 10 0 0 | February and August a 
6,000 10 10 Do. Preference 10 per Cent. 14 15 14 16 6 13 4 “ А ee - 
12,981 6 | 20 | DirectSpanish (Ordinary) ET 4 5 4 5 4 811 April and October. = 
6,000 5 107 Do. 10 рег Cent. Cumulative Preference 10 11 10 11 41210 108 10 
430,000 £5 | 44% Do. 4 per Cent. Debentures . 103% 106% 103% 106% 4 411 | January and July = ы 82 2 
60,710 £20 8/0 | Direct United States Cable, 1877 ..———.... 10 1 1° 11 6 2 6 | Jan., Apr., July, Oct. 10 7, 10 
£120,000 | #100 ES Direct West India Cable 44% Reg. Deb. (red) .. 93 101 93 101 T es T 
490,000 £10 26 LESE. ............... каре ESS id i7} M 17] 815 4 | Jan., Apr., July, Oct. 173 16] 
70,000 £10 6% Do. 6 per Cent. Cumulative Preference ..— 18 19 18 19 13 9 184 18} 
£1 452,968) Stock © * Do. 4 рег Cent. Mort. Debenture Stock (red.) xà 125 129 193 127 8 3 0 | May and Novembor 1234 T 
839,0 | £100 b * Do. брег Cent. Debentures, 1899 ........... | ‹0 103 100 103 4 17 1 | February & August E ќа 
250,000 10 2/6 Eastern Extension ........ PE ы без керы тө, 173 151 18 1-1 816 3 | Jan., Apr., July, Oct. 184 18} 
6 02.000 | Stock 4% 4 per Cent. Debenture Stock ...... 197 130 127 139 8 2 0 | February & August es e 
&:5,20)| 4100 57 Do. 5 p. c. (Austin. Gov. Sub.) Debs. 1900 (rez. ) 99 103 109 10; 41710 January and July . А e 
100, f 00 100 5% Do, (Bearer) ....—. | 109 103 101 — 101 4 17 10 + M : x 
475. 10% 100 by  |*Eastern and 8. African 5 p. c. Mor. Deb., 190€ (reg.) 9) 103 10) 104 $ 17 10 us s - 
40,500 100 57 Dx "(Base o2 sassmates 9v асобае 10) 103 101 1014 4 17 i0 7 s * 
. oc 100 $4, |° Do. 4% Mortgage Debentures,1909 —...... 102 105 102 105 3 13 2 Februa & August Ае T 
£200,000 25 4% |* Do. 4% Mauritius Sub. Debs. (red.) xd, 107% 110% 1651 103% 3 14 1 | May and Noven b»: 1934 = 
180,227 10 / Globe Telegraph and Trust s -. kd lil I 1} 11 4 0 1) |Jan., Apr., July, Cct. 114 11% 
150,042 10 6% Do. 6 per Cent. Preference ..—  .... ..xd 161 171 161 17} 8 9 7 1T). 101 
150,000 10 13/0 | Great Northern of Copenhagen .... [Coup No. 4? 29 3) 23} 2% 8 7 9 January, April, July 29 — 
416. 000 100 5% |* ро b per Cent. Debs. 18x3 [ame Series 'B" ех, 100 103 100 103 417 1 | March & September 101 - 
97,000 100 F Halifax and Bermuda Cable 4j % 1st Mort. Deb.(red) 95 190 97 102 "T June and Dacember А - 
17,000 2b 57/0 Indo-European .... e. co cm es so Ad and bonus) 62 55 fe 63 5 6 2 | May and November 5! — 
£100,000 100 6%  |'Loudon Platino-Brazillan 6 per Cent. Debs., 1901. 106 10) 106 109 510 1 March & September $ A 
£100,000 100 4% Pacific & European Tel. 4% Guar, Debs.(red) 1942 105 18 105 1(8 818 5 June and December EN as 
11,889 8 4/0 | Reuter’s. онота те на ња оа на оваа. 8 9 8 9 4 811 | April and October.. 8 — 
8,881 |£100 Cert.| 6% Submarine Cables Tru 186. 11 138 141 45 1 " " гө — 
15,609 10 6/0 West African Telegraph n 3} E 3 4 45 РЯ s - 
4700,00 100 5% Do. ö per Cent. Debentures (red. 99 102 9) 102 5 8 6 March & September 29 - 
80, 24 2 West Goaat of America обози „ 1 } si — 4 ER 
£160,000 100 4% |* Do. 4 per Cent. Debenture - 105 108 105 108 314 9 | June and December 106 - 
88,821 10 1/0 West India and Panama 4 ł 4 1 Р May and November s or 
84,663 10 6/0 6 per Cent. 186 Preference 7 74 7} 74 4 17 10 Y * 73 * 
4,009 10 6/0 Do. брег Cent. 2nd Preference me =e —...... 5 7 5 7 8 11 5 е it ба - 
£80,000 100 57 ро. ö per Cent. Debentures . . .......—- 105 1°8 105 103 412 2 | January and July — 1560] — 
64,269 15 8/0 eden and Brazilian ...... bui pj Vui вне 111 13 111 12 210 0 | May and November 1112 18 
83,129 7 8/0 Do. брег Cent. Preferred Ordinary wanes 74 8 74 8 8 11 11 "s 2 7» . 
88,129 1 1/6 Do, Deferred Ordinary .,..........- ——.. 4} 4} 44 4} * x: a КА T 
£389,521 | Stock 47 Do. 4 per Cent. Debenture Stock ........— 106 109 105 103 315 6 | June and December 50 E 
$1,163,000 | фо | TX |*Western Union 7% let Mort. (Buildin ) Bonds 1902 xd 105 110 103 108 6 9 8 Feb., May, Aug., Nov. At sá 
£1€0,100 £100 | 6% |" Do. 6 per Cent. Sterling Bonds (red.) | 100 105 10 105 514 8 | March & September = an 
TELEPHONES. 

44,000 45 4/0 Chili Telephone (fully paid) —-—.-—-..—----. 3 8} 8 84} Denen E — РА 
224,850 10 21d. | Consolidated Telephone Const. & Maintenance . її тв 1ч yv es N Js E 
28, | 4/0 Monte Video Telephone 6 per Cent. Preference . 2 24 2 2} 8 0 0 October т - 
434,597 5 | 30 Ранак ssid is ath oim лае а аг aah бои — 5 54 5} 5} 5 4 4 | February & August 511 5 
15,000 10 €/0 Do. r Cent. Cumulative ist Pref, ш... 15 17 15 17 810 7 T 7 à — 
15,000 10 6/0 Do. - Cumulative 2nd Pref. ............ | 15 17 1б 17 810 7 + * 2 
250,00) 5 2/6 Do. 6% Non-Cumulative 8rd Pref. —...... 5 54 5} 5} 4 611 M А [| 
1 829,471 | Stock 84% Do. Debepture Stock 347 (red.) 1С0 105 100 105 3 7 2 | June and Decamber 1023 1024 
171,504 1 Og | Orlental occu rendir et ae ot os Rd ia аш t оа pn a бер і 3 7 6 13 4 | April and October Я - 
58.000 5 5/0 United River Plate 4 $4 4 44 EIE UE |J ыызы тесме: ы 2 — 
27 1788 Stock 5% Do. брег Cent. Debenture Stock (red.) — ... | 105 108 165 108 413 6 June and December z - 

ELECTRIC MANUFACTURING, &o., COMPANIES. | 
80,000 1 i5 Brockle Pell (fully paid 2 | à + 4 d T $2 25 
90, 0⁰⁰ £2 57 Brush Electrical Engineering MEA 1} 1j 14 14 z A 1$ = 
90,C00 2 1/2 Do. ёрет Cent. Pref. Non- Cumulative tia Vi 24 9 28 5T 2 an 245 99 
£115,000 Stock 44 Do. 4% per Cent. Perpetual Debenture Stock 110 114 110 114 3 13 11 February & August ч — 
£60,000 Stock 44 * Do. 2nd Debenture Stock (red.: 102 105 101 104 b. dq June and December 703 — 
£20,000 £5 4/0 Callinder's Cable Construction .................. 9 10 9 10 5 0 0 M n å E 
£90,000 Stock 4h Do. 457 lat Mort. Deb, (red. | 110 113 110 113 40. 4 November and May 111{ — 
£00,000 1 ЕЁ Castner- Kellner АЛАН Co. (fully ФАН). se: 1 1} 1 1i 2 + * - 
28,180 5 8/0 Crompton and Co., 7 per Cent. Cumulative Pref 2 2h 9 24 5 zi =. = 
22,850) 100 5% Do. 6% First Mortgage Debentures (red.) ...| 83 93 88 93 5 9 0 | January and July .. vi - 
99, 6 1/6 Edison and dran United “ A" Shares) (£3 paid).. 21 27 24 2: 6 0 3 | February & August = a 
17,189 | ^ 2/6 DO. (CEG DEM арслан сы hetdcutae: 4 5 4 6 5 17 0 a » - - 
4194023 | Stock | 33/0 Do, 4% Mortgage Debenture Stock (red.)... 103 105 103 105 316 2 June and December НА - 
17,400 Б 6% Edmundson's Electricity Corporation Ordinary. 4 +) 4 41 EN Half.yearly ...... 4 e» 
110,000 £2 lj! | Blectric Construction Co. (Limited 24 Н! 9 2 313 1 | February & August 1d ee 
16,843 | 9 1% Do, И pet Cent. Cumulative Pref ~ m = — — 34 8 A, 84 4 8 4 Anguit 625 ose uw * — oe 
111,100 | Stock — Do. First Mortgage Deb. (red.) 103 103 166 103 re ө — 
91.196 1 10% Elmore's Plast Copper Depositing = = = ==.. | И 4 1 ^ : | 1- T 
12 600 10 18/0 Henley's Telegraph Works Ordinary ....———. | 2'à 22 $14 220 5 6 8 | February & August 224 228 
8,000 10 7/0 m 7 per Cent, Preference ......... 183 19} 184 194 8 11 10 " Ф 193 — 
£50,000 Stock 44 Do. 45 Mortgage Debentare шок (red.) x 110 115 110 115 818 8 ii 5 — 
$0,000 £10 15 > Rubber, Gutta Percha, &., 2 21 22 21 £2 4 10 11 е » 211 214 
,000 | 100 s wr. Me. У. Bele. Mortgage oci eis (rei)... 162 108 102 106 814 6 | March & September 102 .. 
87,850 13 24/0 Таны nstruction and Maintenance ........ 85 38 85 33 4 12 4 | March and July 97 t5] 
&150,000 100 6% Do. т Cent. Bonds (red.) 1899 2. =e ~e.. 102 106 102 106 416 8 January and July | T» - 
£21, £5 4/0 Willans 15 Robinson Ordinary . = = = = — .- 1i F1 74 Fi 4 410 | April and October an — 
£22,500 | £5 8/0 Do. 6% Cumulative Preference Lu... 7 74 7 n 400 T 15 | f L 
£100,000 | Btock 447 Do. #642 Fini Mort. Del. 107 1069 107 109 319 0 | Mayand November | 10) 107] 
ELECTRIC RAILWAYS, TRAMWAYS?, &c 
12,000 10 з Blackpool and Fleetwood Tramways ............ 124 14} 124 134 T 85 ° 
25,000 10 6z Bristol Tramways And CXPHREB. I IPS TeELAUSE, 20 21 20 21 А А i . 
25,000 10 6 r ааа аач СЕ oe 141 15 111 15 2 g'9 | T ° 
90 410 Stock 1 Do. 4. Debenture .. de NET 121 123 121 121 S 5) 4 * 
0.000 10 *. British Electric Traction Ordin wy ea eso pru eds apad dn 15} 163 15} 163 ә T . 
04,440 10 2/0 Calcutta Tram ways 44 3 1 8 4 б“ * ^ р 
ГАСИ | £10 5/0 Ventral London urdinary |... son. » 10 10} 10 104 217 2 | June and December 103 10% 
129,179 10 1/9? Da CU BRGY СОЕ cucu Динле маалын E 6 6$ 6 eh 215 6 = s S T 
£050,009 Stock 14% City and 5outn London Kallway Соп, Ordy. .. =~ 67 6) 67 70 213 9 | January and July 2 10 68 
9.251 £5 57 Do. 6% Perpetual Preference = = 2——......| 15 16 15 16 8 2 6 n" * P ** 
2 67 101 Stock 47 Do. 4% Perpetual Debenture ....... xd 188 140 186 133 218 0 | May and November ы 
17,770 B 6% Imperial Tramways Ordinar . | 144 14} 14 14 41 1 +4 March & September 8 
210,000 10 67 Du. 6% 8 ee | 10 10 18 a : 8 8 | Fei & ee 
3700 10 8 Liverpool Uverh way Or nary — ча тв 0 10{ 0 8 ebru August - 
10,000 10 NX De 82 SSS c ß cc 15 10 15 164 ECE б чы ч — 
195 000 id Do 62 Debenture — ...—-.- - _ ќа 109 131 109 111 819 0 | January and July =» ** 
20,000 £5 New (егы, Traction 67 Cumulative Pref... „ө азе» 4} 5} 44 51 ee ee 
640,000 | Stock 8 Waterloo and City Ordinary ao th ab we аз ао ба en EH 183 130 183 130 % 4 6 


In caloulating the yield on thia security, allowance has been made for accrued in 


уаш бин C) gle 
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BUILT BY THE FOUR-WHEEL ELECTRIC TRAMCAR, with Top Seats, 


BRUSH ELECTRICAL ENGINEERING 


i COMPANY, LIMITED, | 
| 49, QUEEN VICTORIA STREET, LONDON, E.C. 


Price 10s., post free 10s. 9d.; Colonies, post free, 125.; Abroad, post free, 12s. 6d. 


| “THE ELECTRICIAN" 


| ЖШ E DHE 


The Blig Blue Book (0) 


FOR 1898. 
Royal 8vo. 
The Only Complete Directory and Handbook of the Electrical and 
Allied Trades. 


The New Volume is indispensable to— | 
HOME AND FOREIGN GOVERNMENT | MANUF ACTURING | ENGINEERS. | 
| DEPARTMENTS SUPPLY HOUSES (whose outdoor representatives 


are fully equipped with one of these volumes). 
LOCAL AUTHORITIES. are Tully eq | 
CONSULTING ENGINEERS. RAILWAY, | CANAL, DOCK, HARBOUR 


CONTRACTING ENGINEERS. MINING, and other Public Corporations. 
————— 
OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM rd 
NG COMPANY, « 
ы " PRINTING AND PUBLISHI LUND: 
CP QUNM FLEET STREET, LONDON, EN 


T RN A MC ДА R S. 
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THE EASTERN TELEGRAPH OOMPANYS SYSTEM AND ITS GENERAL 


CONNECTIONS. 
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CABLE COMMUNICATIONS 


WORLD 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN. 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
LED TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to эра; Portugal, Gibraltar, Malta, Egypt, Адеп, 
and india. 
By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine . 
Republio, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacoa, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 
By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenoo Marques (Delagoa Bay), Durban and Capetown: Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 
By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. a SCIEN M E 
| Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E.C.; FOREICN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
|». GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canes, sitis 
Rhodes, Trieste, orfa, Zante, Patras Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros, 266 0 
| reek Islands, 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


— ERE 
trom Postal Stations C € шош} 
зева" МГА Н А ТНЕУ” "ribi. 
Books of Forms and Tariffa forwarded post free on application at the Company's Oblef Offices as above, or at ; 


$7, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, | MARSEILLE? 
Winchester House, 50, Old Broad Street, E. C. By Order, GEORGE DRAPER, Secretary: 


ju 


NERAL 
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THE INDO-EUROPEAN TELEGRAPH COMPANY LIMITED 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. | 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS а 
MENTS, OHINA, MANILA, COOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NE 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, OON ISTANTIN OPLE, AND OTHER PLACES IN 


TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 

ENGLISH TELEGRAPHISTS throughout the Line, and by а System of Control which is exercised 


over every Message. 


Messages are accepted ai the Company's 
LONDON: 18, Old Broad Street, E.O., 6 and 8, Lime Street Square, and 
10 and 11, Mincing Lane, E.O, 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 
es are sent direct by Special Wire, and 


Where receipts are given gratis for the es made and whence m 
at any Postal elegraph Office throughout e Kingdom, 


ALL TELEGRAMS SHOULD BE MARKED VIZ INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


| Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the аршу Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


ЭТНЕ INDESTRUCTIBLE PAINT COMPANY, Ltd, 31, Cannon St. E.C. 


 BROWNING'S PRESERVATIVE ENAMEL PAINT, 


READY MIXED. USEABLE ATA AINE 
NY TIME. fa и STREAMERS, YAOH ыа 1 Gas and ш! 
and for ge d or пев ече гн ТА 8 TO arido oto ou КА ( an ectric) 


ALL PURPOS 
THE INDESTRUCTIBLE PAINT resists is perii of acids sod alkalies. penc for Iron ары араа аја p Tanks, &o 
BY FUMES, GASES, SUDDEN CHANGES OY TEMPERATURE, ae. 


LASTS WELL WHERE OTHER PAINTS АВИ USELESS, NOT AFFECTED 
BROWNING’S PRESERVATIVE ANTI-FOULING GOBPOSITIOBS. 
fe? Dann Wane? lis. 


BROWN ING'S COLOURLESS PRESERVATIVE SOLUTION " 
Preventa decay and makes is YEARS. Weatherproof Stone, Marble, Brick, Cement, Plaster, &o. The only solution used on 3 NESDLE 
which has been preserved by it 1 е —— —— 


TNE PAINTS and the SOLUTION SECURED the HICHEST AWARDS at each of the EXNIBITIONS— 


Telegraphic Address: ‘WEATHERPROOF LONDON." 


N оти 


FISHERIES, HEALTH, and INVENTIONS, in 1888, 1994, and 1885. 
THE MOST NUTRITIOUS. 
| Dunean Wallet and Co., 
E P p © © EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 
GRATEFUL—COMFORTINOG. 114, FENCHURCH STREET, LONDON, E. 0. 
Special Arrangements made for supply of Telegraph Stations & Cable Steamersabroad 
C O C O A Messrs. D. W. & Co. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies, also to VARIOUS STATIONS of the EASTERN, EASTERN 
VVV 
BREAKFAST AND SUPPER. favourable terms on shortest notice. : Telephone No. 602 ето ы 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION C0.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "s; GARFORD ST, LONDON, Е. 


TELEGRAPHIC ADDRESS! " ETRKALDY LONDON.“ 
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VER EASTERN г SOUTH AFRICAN TELEGRAPH COMPANY, 4 
TED AFRICAN DIRECT TELEGRAPH COMPANY, Lom, «> 
OTR WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


—————— 99 040006000006 


he above Companies, b, weans of Cables along the East and West Ooasts of Africa, as shown in the Map on the 
T opposite pago, connect the following Colonies and Dependencies with the European System of Telegraphs: 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE, TRANSVAAL, 


EAST COAST. 
SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 


AR. 
TANGID BAGAMOYO. DAR-ES-SALAAM,’ 
WEST COAST. 
BRITISH | ORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAERY. 
SIERRA LEONE. BOLANA. GRAND BASSAM. 
ACCRA. PRINCIPE. EOTONOU (Porto Novo). 
LAGOS. 2 Д 
S. THOME, 
BRASS. LOANDA. WHYDAH. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES, CAMEROONS: 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Office, Winchester House, 50, Old Broad Street, E.C. 
: Ву order, 
Н. E. PLANK, Sreretary, GEORGE DRAPER, Seerelory, : J. CAMBROOK, Secretary, 
ArnicaN вест ТЕГЕСВАРН Company. EASTERN AND Sour Arrican TELEGRAPH West /Arrican TELEGRAPH COMP PANY. 


COMPANY. 


— —M 
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THE BRAZILAN SUBMARINE TELEGRAPH COMPANY, In 
THE WESTERN + BRAZILIAN TELEGRAPH C0., Ln. 


1 above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 


from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 
THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN сап be sent at the following Charges per word. 


» 


d. 

Madeira 1 2 | Brazil —Pernambuco 3 8 
Cape Verde Islands St. Wistert 2 6 Amazon Telegraph Company" 8 | Stations, viz. : 

Pinheiros ... 4 6 

" St. Iago ... 3 5 
Souré, Mosqueiro, Cametá 4 8 
Uruguay—All Stations . 4 6 Breves, Gurupá a 4 10 
Argentine Republic An Stations 4 6 Ohaves, Macapá, Monté Alegre, Santarem 5 3 
Paraguay —All Stations.. 4 6 Alemquer, Obidos .. 5 6 
Bolivia—All Stations 6 2 1 z 8 8 
ae 10 
Ohili —A]l1 Stations sis "T its . 6 2 Manáos ... 6 6 
Peru— All Stations vs Eos T is .. 6 2 „ All other Stations 4 6 


— $6 996969 — — 
Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Oompanies. Messages should be marked “Via Eastern." 
By Order, 
RICHARD COLLE ІТ, АИД СА 
BRAZILIAN SUBMARINE TrLEGRAPU Co, Wincuester Horse, OLD Broan Srrege. 
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THE LEADING ATLANTIC CABLE COMPANY. AX 


"BRITISH COLUMBIA P 
CANADA " — 
e. Р ӯ — 
e" . 2 Р E y 73 


С 
E 
D 
2 


j 
m 
— 


„Л 
OCEAN 


| 40 Ж) 
UNITIED STATESANL 
Е) 
да" сга е permuta = 


L1 


——— — — - = 
THE CREAT SUBMARINE AND LAND TELEGRAPH SYSTEM. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS, —— | 


The '! COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian Pacifio Railway Telegraphs 
for all important places In Canada, from the Atlantio to the Paolflo; the ONLY COMPANY having Lines In British Columbla. The * COMMERCIAL” Company's 
бай n connect with its OWN SYSTEM of Land Lines, reaching ali parts of the United States. 


es landing In New York City and near Bosto 
MARE YOUR MESSAGES WITH THE FREE INDICATION ‘VIA COMMERCIAL,” ов свк THE COMPANY'S GLOBE TRADE MARK FOBME. 


GUIEBAL OFFICE : BIBHOPSGATE HOUSE, 55 & 66, BISHOPSGATE STREET WITHIN, LONDON, E.O. FREDE. WARD, MANAGER IN ENGLAND, 
BARING BROTHEBS & 00., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


77! UR eee 
HEAD OFFIOE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. d. WARD, Vicz-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SgoRETARY 
—À. 


— . e e 
THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARCEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 
Fike л о E UNAM | 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000. MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. | 

DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 

CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for | 

ALL POINTS In MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for | | 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked = ö (7 | 


| “Via Western Union.” en tame) e 
The Ойон of the Company 252. GRESHAM HOUSE, OLD BROAD STREET, LONDON, E-O. 


іо Great Bri 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, B.C. 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PANMUR | 
11. BOYAL EXCHANGE, LONDON, Е.С. 48 EXCHANGE BUILDINGS, LIV i 106, Se ТЕБЕТ DUNDER: oy, | 
100, FENCHUECH B | RC. АБ ELL CHAMBERS, BALDWIN 8T., BRIC. EXCHANGE BUILDINGS, LEITH. 

Eren HOUSE, ARUNDEL ВТ. STRAND, | 9, GORDON STREET, GLASGOW. 7, ROYAL EXCHANGE, BANK BT., MANCHESTER. 
LONDON, W.C. 10. FORSTER SQUARE, BRADFORD. 1. SIDE, NBWCABTLE-ON-TYNE 
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THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 
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Tur want of foresight and preparation on the part of both 
belligerents in the Hispano-American conflict has frequently 
been remarked upon of late, and there is one point in this 
connection which is worthy of the attention of our own 
Admiralty. In view of the enormous importance of cable com- 
munication in time of serious naval war, we are glad to learn 
that our Admiralty has already made provision that some of 
the officers should understand cable working and be in posses- 
sion of the necessary appliances. In fact, on many of our 
battleships there are men who can send and receive Morse 
and mirror signals ; but, in view of the suddenness with which 
war might arise, would it not be desirable to offer some in- 
ducement to secure that there should be men with every 
squadron who would understand something of the repair and 
testing of submarine lines? A fleet which could pick up a 
cable in mid-ocean and transmit or receive instructions for 
concentration, &c., as well as effect cable repairs, would surely 
have its offensive and defensive power greatly increased. We 
al know how for a time VitLenEuve eluded Nexson before 
Trafalgar by doubling back from the West Indies; and in 
modern warfare the ability to pick up and work a cable might 
decide the fate of a great battle or even of & nation. 

— ee 

Tue public is beginning to realise what has long been clear 
to experts, that coaling stations and bases for repairs are only 
second in importance to fleets and armaments of the latest 
type; but in addition to these the empire possesses a valuable 
resource, not only in the submarine lines, but also in the 
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presence of British cable ships, with cable on hoard, and 
store cable tanks in various parts of the world. It is 
probable, in certain cases, that our fleets in war time will 
in the future be accompanied by a cable ship or ships of greater 


carrying-enpacity and higher speed than is necessary for the 


ordinary operations of vessels of this class. If the occasion 


should arise, we venture to think it will be found that those 

responsible have devoted much quiet thought and work to 

some of the problems which might arise—contingencies 

which should be of serious importance to a belligerent. 
— 

Apropos of the protection of submarine telegraph cables in 
time of war, a writer in a contemporary says that for strategic 
reasons these cables should always be laid in deep water. It 
is difficult, however, to see how communication with the land 
is to be effected under these conditions, as the water, unfor- 
tunately, has a habit of shoaling near the shore. Would he 
recommend pieking up the ends of cables whenever it is 
desired to send a message ; or would it not be better, to save 


time, to buoy the sections on the edge of, say, the 500-fathom 


line of soundings? Where Nature has not provided deep 


water between two such places as England and France, per. 
haps he proposes starting off the coast of Ireland, and stop- 
ping, say, in the middle of the Bay of Biscay! To write 
seriously, however, wherever a cable can be repaired at all it 
can be more easily broken; and cables can be, and indeed 
have been, repaired at a depth of no less three miles. 

— 

Ox Wednesday evening last was once more celebrated that 
sombre function—the Royal Society'ceonversazione “ for men 
only "—when; unenlivened either by music, floral decorations, 
or the presence of the fair sex, the Fellows foreguthered to 
extract what amusement and instruction they could from 
mutual intercourse and the casual inspection of exhibits, 
ranging from “Instruments for describing Cycloidal Curves 
and Envelopes" to“ Healthy and Unhealthy Green Oysters, 


showing . . . the Connection between Oysters and 
Disease "—examination of this last series of exhibits being 


somewhat depressing as an after-dinner amusement. 


— rd 


ELECTRICAL exhibits were distinctly superior in quality and 
more numerous as compared with previous occasions. Prof. 
Ouiver Горск and Dr. Mumuerap showed their latest appa- 
ratus for * Hertz-wave space-telegraphy " arranged in two 
stations, messages being transmitted alternately in opposite 

D 


— —— 
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directions between an automatic transmitter with specially 


punched tape and—at one end—a siphon recorder in circuit 
with the coherer, a telephone being used as the receiver at the 
other end. The syntonised apparatus worked with perfect 
regularity, and was not in the least disturbed by any of the 
numerous electrical exhibits in the neighbourhood, although 
some of these must have set up considerable radiation of 
Hertzian waves. Prof. Lopax also showed a set of instruments 
embodying his most recent researches in ‘‘ magnetic space- 
telegraphy,” i.e., signalling by means of induction. 


— — 


Аттноџан not directly of an electrical nature, Prof. HELE 
Suaw's lantern exhibit, showing the stream lines of water 
flowing in thin sheets around various obstacles and the flow 
of water between inlet and outlet centres, must have 
suggested to electrical Fellows an admirable analogy to lines 
of magnetic induction, or to the stream-lines of a current 
flowing in a sheet conductor, We expect to see considerable 
пзе made in future, for lecture illustrations of these 
phenomena, of Prof. Suaw's ingenious method of demonstrat- 
ing stream line motion. 

Амохс the other electrical exhibits we noticed a simple 
form of electric meter, devised by Mr. C. Orme Bastian, the 
action of which depends upon the electrolysis of a column of 
acidulated water; also au experiment, shown by Mr. A. 
STANSFIELD, which was stated to exhibit an "abnormal" 
Thomson effect. The experiment consisted in unequally 
heating & circuit composed of a single-metal wire, very 
steep temperature gradients being maintained; the electric 
current generated in this way was stated to indicate the 
abnormal effect alluded to, but, so far as we could discover, 
the Thomson effect produced seemed perfectly normal. Mr. 
Слмьвкы, Swinton showed interesting cathode ray experi- 
ments with the tubes he had already used to illustrate his 
recent Royal Institution lecture; Mr. KRILLINGWORTH HEDGES 
showed how copper may be deposited satisfactorily with 2,000 
amperes per square metre ; Prof. Ewixc showed his new per- 
meability balance, about which he read his Paper at the 


Li n AAA o — — — — — 


Tue system of cables with dry-air circulation, described by 
M. BARBARA T in another part of this issue, is eminently suited 
to the particular conditions under which the telephone and 
telegraph cables are laid in the French metropolis. The 
Parisians are, with justice, proud of the large sewers which run 
under their streets. The main sewers are high and well- 
ventilated tunnels, provided with a footway alongside the deep 
waterway, and there is, we believe, hardly a street under 
which there is not a sewer of sufficient height to allow of the 
passage of a man from end to end. The Administration of 
Posts and Telegraphs have the right to use these sewers for 
their cables, and they therefore possess networks which cost 
comparatively little to lay, and of which every point is easily 
accessible for repairs and inspection without any excavation of 
streets or withdrawal of cable being necessary. The majority 
of the cables are hung on the walls of the sewers upon 
specially rounded hooks, a small amount of “slack” being 
allowed, and the heavier ones are laid in sheet-iron troughs 
described by M. Bansamar. This being so, it is a very simple 
matter to locate a fault in a cable, for, the usual electrical 
test having been made and the approximate position of the 
fault determined, the escape of the air under pressure appeals 
directly to the senses of the searcher. 

ee ы 

Tue fact that the French Administration has adopted this 
type of cable for all their underground lines speaks volumes 
for the success of the system. In this country a similar system 
is giving satisfaction in Manchester, where it is adopted by the 
National Telephone Company. This Company is also making 
use of it in other towns in which they have been per 
mitted to Jay cables under the streets, and the Post Office is 
laying a 76-conductor paper-insulated telegraph cable from 
London to Birmingham, and will employ the dry-air method 
of maintaining the insulation resistance. (References to 
these examples wil be found in The Ilectrictan, Vol. 
XXXIX, p. 596, and Vol. XL., p. 617.) The suitability of 
these paper and air cables to replace telegraph cables insulated 
with gutta-percha and india-rubber appears indisputable, for 
not only do they possess the advantage of cheapness and of 
being easier to joint and repair, but their electrostatic capacity 


Institution of Electrical Engineers last night ; and Prof. H. L. | ig an extremely low one. But whether such a system would be 
CaLLENpaR exhibited an ingenious and simple form of | suitable for cables carrying electric light and power currents, 83 
recording apparatus, which is “ capable of recording almost | suggested by M. Влввлвлт, is doubtful. There would, we 
any kind of electrical quantity directly, and can be made to | think, be considerable difficulty in maintaining the numerous 


record other quantities indirectly.” 


. 


Ax important letter from Mr. RokERT Hawxwowp in our issue 
this week calls attention to the existing state of uncertainty 
as to the meaning of the term“ load - factor, when applied to an 
electric power station, and expresses the hope that there may 
be & settlement once for all of the definition of this term. 
We heartily agree with Mr. Hawwowp in hoping that this 
happy result may be arrived at, and shall be glad to give 
publicity to the views of station engineers and other authori- 
ties on the subject. Mr. Нлммохр lays down as his main 
proposition that maximum load rather than plant capacity 
must be one of the factors used in estimating the load-factor. 
This, in itself, is a debatable point. 


junctions air-tight; but, apart from this, a serious fault would 
probably occasion such a large hole in the lead covering that 
it would be difficult to maintain the air under pressure until 


the leakage was discovered and repaired. 


— —ů 4d—9-Ii»-9— Q».— ————————— 


Royal Institution. — The Right Hon. Lord Rayleigh was 
re-elected Professor of Natural Philosophy in the Royal Insti- 
tution at a meeting held on Monday last. 

Pacific Cable Commission.—Mr. Chamberlain, in the House 
of Commons last week, stated that the report of the Pacific 
Cable Commission had been received by the Colonial Office, 
but he was unable to give a date for its publication. 

Erratum.—Mr. W. Wood informs us that there is an error 
in the transcription of his telegram, as given on p. 59, line 40, 
second column, in our issue last week. Vor “ booster in eir- 
cuit, 6 volts " read“ booster in circuit, 3 volts.” 
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Fire in an Electric Tramcar.— We reported last week a бгеіп а | was at the transmitting end, and Lord Charles Beresford read 
Berlin tramcar. The cause has now been investigated, and the messages printed on Morse tape in another room in the 


appears to have been the breaking of a connection between two. 
cella of the battery in the car, and the establishing of an arc, 
which set fire to the celluloid containing vessels of the cells. 


Royal Society — Among the communications down for reading 
at the Royal Society yesterday were Papers by Prof. Gotch, 
F.R.S., and G. J. Burch, on ‘ The Electrical Response of 
Nerve to & Single Stimulus Investigated with the Capillary 
Electrometers, and by S. R. Roget, on “Effects of Prolonged 


Heating on the Magnetic Properties of Iron." 


The Late Sir John Pender.—One of the two marble busts 
of the late Sir John Pender, G.C.M.G., executed by Mr. E. 


Onslow Ford, has now been received by the authorities of 


University College, London. The bust has been placed in 
the library. As might be expected, the likeness is a pleas- 
ing and striking one. The second bust is at present on 
view at the New Gallery, and will afterwards be sent to 


Manchester for exhibition. 
Lectures on Electric Traction.— The principal of the South- 


Western Polytechnic asks us to announce that a course of six | 
wires or coils parallel to the two projecting arms and causes 


lectures on electric traction will be delivered by Prof, Schwartz 
and Dr. D. K. Morris on Tuesday evenings at 7.30, commenc- 
ing next Tuesday. From the syllabus sent us, it appears that 
the lectures will be of a practical nature. They will be freely 
illustrated with original photographs of actual installations. 
The fee for the course is fixed at a low figure. 


The Brest-Cape Cod French Cable.— The с.з. “ Silvertown,” | 


which has been laid up at Calais since her return from the 
Atlantic last autumn, left Portland yesterday (Thursday) 
evening, to continue the laying of the new French Atlantic 
cable. This cable, when completed, will be the longest sub- 
marine telegraph cable in existence. The Silvertown ” 
will resume operations on the Brest side, the “ Francois 
Arago being already at work on the Cape Cod side. 


Curious Anomalies in Telegraph Charges.—In the House of 
Commons on Thursday, the 5th inst., Mr. Henniker Heaton 
asked the Secretary to the Treasury whether he would allow 
“ Charing-cross " to be placed in the same category as | 
** Llanfairpwllygyngyll" and counted as one word in telegrams ; 
what would be the estimated loss to the Department by allow- | 
ing “ kentish-town " to be charged as one word ; and whether 
he was aware that ** St. Peter” was charged in telegrams as 
one word, but Saint Peter as two words. 

Cable Interruptions and Repairs.— 


Date of [nterruption. 
Feb.10,1898  .. n» 


— 2 


Date of Repair. 


Latakia—Cyprus  .........,..... a 
Cayenne— Pinheiro  ............... Маг. 24, 1898  ... — 
Bissao and Bolama April 12,1898 . — 
Capetown — Mossaniedes April 14,1898 . May 5, 1898 
Maranham— Para. April 17,1898 .., — 
Benguelu—Mossamedes — ......... April 20. 18998 .. May 5. 1898 
Kotonou— San Thome ............ April 27. 1888 — 
Hong Kong — Manillaa ... May 3.1898  ... — 

San Thome Loanda sessen May 4, 1898 .. -> 
Montevideo— Rio Grande.. May 9,1898  .. — 


The Blantyre and Umtali Telegraph.— The following letter 
has been received by the British South Africa Company from 
Her Majesty's Government with regard to the completion of 
the African transcontinental telegraph line between Blantyre 
and Umtali :— 

“The Marquis of Salisbury has received а telegram from Captain Daly 
announcing that telegraphic communication was established between 
Blantyreand Umtali ; the message, despatched at 9:26 a.m., was received in | 
London ac 9:10, and bad, therefore, been less than two hours in transmission. 
I am to request you to convey to the British South Africa Company and 
to the Transcontinental Telegraph Company bis lordship's congratulations ' 
at the Successful telegraphic connection of the British Central Africa Pro- | 
tectorate aud of the Company's territory, north of the Zambesi, with the 


rest of the world." 

Wireless Telegraphy.— A demonstration of the Marconi 
system of wireless telegraphy took place recently at the offices 
of the Wireless Telegraph and Signal Company (Limited), 1n 
Mark-lane. The proceedings naturally evoked a great deal of 
interest, and amongst those present were: The President of 
the Board of Trade, the Right Hon. Charles Ritchie, M.P. ; 
Sir Courtenay Boyle, Lord John Hay, Admiral of the Fleet; 
Lord Kelvin, and Lord Charles Beresford. Signor Marconi 


——$_ 
— — 


building, all of which were easily deciphered. The Company 
is arranging for further demonstrations of its system, and, 
amongst other places, will shortly give a display on Wimbledon 


Common. 

Overhead Trolley Patents in the United States.—4A tedious 
litigation was concluded on April 7th, deciding the right of 
independent electric companies in the. States to manufacture 
the overhead trolley. Hitherto the General Electric Company 
have claimed to control the overhead trolley rights, through 
the Van Depoele patents. Ву a decision of the United States 
Circuit Court of Appeals,last month, in the case of the Thomson- 
Houston Company v. the Union Railway Company, the latter 
being customers of the Walker Company, the Van Depoele 
broad trolley patent claims were declared null and void. 


Patents Expiring.— Patent No. 7,668, granted in 1881 to 
Mr. J. 5. Raworth for an electric meter, expires to-day. The 
instrument described in the specification is а voltmeter or 
ammeter, in which the moving part is a pivotted iron spindle 
provided with a projecting arm at each end. The current is 
led round а coil surrounding the spindle, and also traverses 


the spindle to turn. The controlling force is a volute spring. 
Another patent expiring this week is No. 7,773, granted to 
Messrs. Н. А. C. Saunders and A. C. Brown оп May 15, 1844, 
for “Improvements in Electric Signal Apparatus applicable for 
Fire Alarms, Telephone Calls, and for like uses." The patent 
relates to improvements in spring reed transmitters and 
receivers for the purpose of signalling to two or more stations 


connected by a single liue wire. 

The Turin Exhibition.— This exhibition, which may be 
considered as thoroughly representative of Italian industry 
and art, was opened on the 1st inst. Although the exhibition 
is a national one, the electrical section is international, and a 
number of Continental firms, especially German, are exhibit- 
ing; there will be much of interest, but at present, as is usual 
in such cases, the exhibits are not vet complete and will 
hardly be in order by the end of the month. Among the firms 
represented may be mentioned Messrs. Siemens and IIalske, 
Ganz and Co., The Allgemeine Hlektricitats Gesellschaft, and 
Pirelli and Со. The Italians themselves are showing alter- 
nating and continuous-current dynamos, instruments, cables, 
Ko. It is to be regretted that none of the larger English 
firms appear to have made use of this opportunity for exhibit- 
ing their wares on the Continent, as there is now a good 
market for foreign- made electrical apparatus in Italy. 


The Simplon Tunnel.—In a lengthy article on the Simplon 
tunnel the Italian electrical journal, L' Elettricita, refers. par- 
ticularly to the cheapening of tunnel-boring at the present day 
by the use of electricity. The St. Gothard tunnel is 9:3 miles 
in length and the Mont Cenis tunnel 8:1 miles, but the length 
of the Simplon will be no less than 12-4 miles, being the 
longest in the world. It will be bored by electricity by the 
Swiss firm of Brandt, and this firm has undertaken, under а 
penalty of £200 a day, to complete the tunvel four times as 
quickly, and at half the cost per mile, than was the case 
with the Mont Cenis Tunnel 30 years ago. The electric 
light will also play an important part in the work, its adoption 
being in order that the already high temperature in the in- 
terior shall not be increased. It is calculated that in the middle 
of the tunnel it will not exceed 40°C. The ventilation will 
also be effected by electricity; 1,770 cubic. ft. of air per second 


will be forced into the tunnel at a speed 1377 miles an hour. 


It has also been practically decided that the tunnel railway 
will be worked by electricity. 

Niagara Power Rates in Buffalo.—The Cataract Power and 
Conduit Company, of Buffalo, has drawn up а schedule of the 
rates it will charge for Niagara power in Buffalo, this Com- 
pany being the distributiug agent for the power in that town. 
The schedule has as its basis the determinations made by 
engineers of the cost of power as produced by steam in a large 
number of existing steam plants The rates given are for 
Niagara power as distributed from the Company's sub stations. 
This is supplied in the form of three-phase alternating current, 
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All payments for power are to be made monthly, and the 
amount of each payment is to consist of “а charge for 
service," and “а charge for power." The charge for service 
is 48. per kilowatt per month, or about 8s. per horse-power 
per month, and this charve will depend only upon the amount 
of power which the customer may require the Cataract Power 
Company to keep available and ready for his use. The 
monthly charge for power will depend upon the actual amount 
used, as determined by meter, the charve por unit (kilowatt- 
hour) varying from 1d. to consumers of an amount not 
exceeding 1,000 units in the month to 0:32d. to consumers of 
over 80,000 units in the month. The Company concludes 
that even the most modern steam plant will find it advan- 
tageous to substitute Niagara power. 


The Parliamentary Telephone Inquiry.—On the motion of 
Sir William Walrond in the House of Commons, on Monday, 
a Select Committee was appointed ‘to inquire and report 
whether the tclephone service is or is calculated to become of 
such general benefit as to justify its being undertaken by 
municipal and other local authorities, regard being had to 
local finance, and, if so, whether such local authorities should 
have power to undertake such service in the districts of other 
local authorities outside the area of their own jurisdiction, but 
comprised wholly or partially in the same telephone area, and 
what powers, duties, and obligations ought to be eonferred or 
imposed upon such local authorities." The minutes of evidence 
taken before the Select Committee on the Telephone Service 
in the Session of 1895 and the report of the Commissioner 
and tlie evidenee taken before him in the inquiry recently held 
at Glasgow are referred to the Committee for consideration in 
so far as they relate to the subject of the present inquiry. The 
Committee is to consist of 17 members: Mr. Bartley, Mr. 
Griffith. Doseawen, Sir Harry Bullard, Mr. Cawley, Mr. Cohen, 
Mr. Colville, Mr. Firbank, Mr. Fry, Mr. Hanbury, Sir Reginald 
Hanson, Sir Henry Howorth, Sir James Joicey, Mr. Nicol, Mr. 
John Redmond, Mr. James Stuart, Mr. Tully, and Sir James 
Woodhouse. The Committee will „have power to send for 
persons, papers and records." Sir James Ferguson (a director of 
the National Telephone Company) had been originally proposed 
as a member of the Committee, but he preferred not to serve. 

Electric Driving at а Bristol Carriage Works.— We under- 
stand that arrangements have been made for driving and 
liehting by electrieity the important works of the Bristol 
Waggon and Carriage Works Company (Limited), Lawrence 
Hill Bristol, and that the three-phase system has been 
adopted. The aggregate power of the motors will be 230 n.r., 
and for lighting the works there will be used 20 ares and 
about 750 glow lamps. The power is at present venerated by 
five Lancashire boilers, with an equal number of engines. Dy 
the adoption of electricity the economy in steam will, it is 
claimed, be such as to enable the whole of the power, including 
the lighting, to be supplied by one Laneashire boiler, while 
the total saving effected, after allowing for all charges, will be 
considerably over £1,000 per annum. Notwithstanding this 
saving in steam power, It ig anticipated that the present 
machinery, with the improved driving arrangements, will pro- 
duce from 10 to 20 per cent. more work. The generators and 
motors will be on the Brown-Loveri system, and are to be 
supplied by Messrs. T. Richardson and Sons, of Hartlepool, 
упо, роі the concession for this country. The boiler will be 
fitted with a Bennis automatic stoker and Green’s economiser, 
while à Dennis automatic damper regulator will be provided 
in the main flue. The engine will have horizontal compound 
side-by-side cylinders, and in order to provide spare power for 
extension it will be capable of developing a maximum of 
400 ru.» This important contract has been placed in the 
hands of Messrs. Geipel and Lange, London, who are Messrs. 
Т. Richardson and Sons’ agents for the district. 

Gas-Engine Research.—At a meeting of the Institution of 
Mechanical Engineers on April 27th the First Report to the 
Gas-Engiue Research Committee by Prof. Frederic W. 
Burstall was read. This report contains a description of the 
apparatus and conditions and preliminary results of some tests 
on a2 N H.P., gas engine capable of developing a maximum 
of 5 UI. p., and built by Messrs. Fielding and Platt, of 
Gloucester. The engine was of the ordinary horizontal type 


having a cylinder 6in. in diameter and 12in. stroke, and 
governed by means of a watt governor, which causes a charge 
of gas to be cut out when tlie speed is too high ; by altering 
the weights on the governor the speed may be varied between 
120 and 205 revolutions per minute, In the experiments, in 
order to vary the compression the connecting rod is so made 
that its length may be varied nt will by means of packing 
pieces at the crank-pin head. To obtain low compression, the 
junk ring at the back of the piston can also be removed. The 
compressions employed in the experiment varied between 35lb. 
and 901Ь. per square inch. Variation in the amount of gas 
admitted per charge is effected by throttling the gas as it 
enters the cylinder. The tests gave indications that economy 
depends on a correct ratio of air to gas, and that this ratio 
increases with the compression. lt is stated that the 
experiments published in the report must not bo regarded as 
conclusive. They were undertaken chiefly to determine the 
directions in which future tests should be made, and were 
conducted under & greater number of variations than would 
be desirable in determining a general law. The experiments 
are being continued, the varying quantities being the load, the 
ratio of air to vas, and the compression. ‘Thus far they bear 
out the first ones in showing the importance of using a suitable 
mixture, and of making accurate analyses of the exhaust gases. 


The Jungfrau Railway. — We have from time to time reported 
the progress that has been made in the projection and con- 
struction of the railway up the Jungfrau, and have now 
received a copy of the scheme, submitted by Messrs. Wist- 
Kunz and Thormann, of the Oerlikon Company, which was 
successful in obtaining one of the prizes offered to international 
competition by the Commission of the Jungfrau Railway. 
The pamphlet is, it must be understood, merely the prize-essay 
and does not purport to be a description of the line which 18 
now being built. The scheme is for the overhead system, 
using the rails as one conductor. Three phase current 1 
generated at 5.000 volts at a water-power station, and 
led to the line by overhead cables. Two alternative 
systems are compared, one for using a transforming 
station at the lower end of the line and converting the 
| high-pressure three-phase current into continuous current 
at 750 volts, the other for using station with stationary 

transformers along the line, to reduce the pressure to 450 

volts, and three-phase motors on the cars. The advantages 

and disadvantages of the two schemes are discussed, and the 

latter is recommended. The state of the line at present Б 

that a power station for about 2,000 н.р. has been erected 10 

Lauterbrunnen, and some of the machines are already work- 

ing. The transmission line was completed as far as the Eiger 

Glacier last summer, and the trolley line and transformer 

stations up to this point are being erected, with the object 0 

having a car to run regularly during the coming season 

Three-phase motors will be used on the cars. The tunnelling 

work for the continuation of the line is being carried out by 

the electric rock drills described in Messrs. Wüst-Kunz 20 

Thormann’s pamphlet, the workmen being provided with 

comfortable quarters at the Eiger Glacier during the progress 

of the operations. 


MEETINGS OF SCIENTIFIC SOCIETIES, &. 


(To-day) FRIDAY, May 13th. 
PHYSICAL SOCIETY. "TET 
б p.m. Meeting in the Rooms of the Chemical Societys 
Burlington House. Paper to be read : e Gialvanometers 
Part II.,“ by Prof. W. E. Ayrton and T. Mather. 
Roya IxNsTITUTION. 
рт. Evening Discourse : “ Recent Experiments 
of the Chemical Elements in Relation to Heat, 
W. A. Tilden, F.R.S. 
MONDAY, May 16th. 


on Certain 
n by Prof. 


SOCIETY OF ARTS. Wer 
S p.m. Cantor Lecture III.: “ Electric Traction, 
Carus Wilson. 
SATURDAY, May 41st. 


, by Prof. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

11 a.m. Students’ Visit to the Works of the 

Welding Company, 21, Hindon-street, Pimlico. 

tions to join the party should be made at о! 
Students’ Hon. Sec, 


Elec trie 
A pplic- 


we to t 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвк.) 


A New Wave Detector.—On a previous occasion Augusto 
Righi showed that when the electrodes of a tube containing 
air at a suitable pressure аге joined to the terminals of а 
battery whose E.M.F. is not large enough to break down the 
layer of air, the discharge may be suddenly induced in certain 
cases by increasing the distance between the electrodes. 
Under the same circumstances, very slight causes, such as the 
approach of the hand to the tube, suffice to bring about its 
illumination. The idea occurred to the author that such 
behaviour might be utilised for the detection of electromag- 
netic waves, and further experiments showed that a 
satisfactory wave detector may be actually constructed 
on this principle. The resistance of a rarefied gas is 
profoundly affected by the impact of waves from the 
sparks of an influence machine. According to the degree 
of exhaustion, the dimensions of the tubes, and the con- 
figuration of the electrodes, the sparks either increase or 
diminish the resistance of the tubes. The author does not 
state whether“ discharge rays’' have anything to do with the 
phenomenon. The best detective tubes are made of a spherical 
shape, very small, with two wire electrodes, each bent at right 
augles, and forming between them a rectangle, the point of 
one wire being a few tenths of a millimetre distant from the 
shank of the other wire. With the aid of a relay the detector 
may be male as sensitive as a coherer, with the additional 
advantage that it needs no tapping to bring it back to its 
original resistance. 

[Rrani, Nuovo Cimento, February, 1898.) 


Photographic Action of Metallic V apours.—It will be remem- 
bered that Muraoka and Kasuya found their supposed “ glow- 
worm rays” to be really due to certain vapours given off by 
wood, brown paper, or the insects themselves, and “that photo- 
graphic plates were even affected by the vapour of zine, resin, 
sulphur and other substances. The same result has been 
obtained along independent lines by W. J. Russell. That the 
action is really due to vapour and not to radiation may be 
shown as follows: A circular piece of Bristol board is satu- 
rated with drying oil or other“ active” substance, and at a 
little distance above it а smaller circle of mica, which is per- 
fectly opaque to the action, is placed, and again above this 
another piece of mica with a circular hole smaller than the 
circular mica plate, and then the photographic plate is placed 
above. Ry this arrangement no direct action can take place 
between the drying oil and the sensitive plate, but a vapour 
can work its way between the mica plates, and thus reach the 
photographie plate. After three days’ exposure a dark ring is 
found on development, shading off towards the centre. Glass 
and mica intercept the vapour, but gelatine and collodion 
do not. Polished zinc, magnesium and cadmium are also 
"active" bodies; so also are, to а lesser extent, nickel, 
aluminium, lead, bismuth, cobalt, tin and antimony. Mer- 
сигу, contrary to a previous statement, is quite inactive. The 
specimen previously tested was impure. The active vapour 
may even be carried along some distance in a current of air 
without losing its photographic action. 


[RussELL, Proc. Roy. Soc., April 28, 1898. ] 


Connection between Faraday and Zeeman F Frei. ts.—In discus- 
sing T. Preston’s Paper on the Zeeman effect in iron spectra, 
G. Е. Fitzgerald remarks that the rotation of the plane of 
polarisation of light in a magnetic field is due to the velocity 
of propagation of light circularly polarised in one direction 
being different from that of light circularly polarised in the 
opposite direction, and that the Zeeman effect is due to a 
difference in the frequency of vibration in these circularly 
polarised waves. What is required, he adds, is to connect 
the frequency of vibration with the velocity of propagation. 
All modern theories of dispersion connect these two quanti- 
ties. The velocity of propagation of light is now universally 
considered to be determined in part by what may be called the 
syntony of the matter and light vibrations, and is consequently 
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dependent on the frequency of the matter vibrations. This 
Eden is affected by a magnetic field, and differently affected 
according to the direction of the circular polarisation. When 
the difference of frequency exists between the molecules pro- 
ducing light, we have the Zeeman effect. When the frequency 
of existing light vibrations is affected, we have the Faraday 
effect. The one effect should be calculable from the other ; 
but if we want to calculate the Faraday effect from the 
observed Zeeman effect, we are met by a difficulty in obtaining 
data. We require to know, for some one standard substance, 
the amounts of the two effects and the ordinary dispersion. 
The Faraday effect and the dispersion are known for air, but 
not the Zeeman effect. As soon as this is determined a basis 
of calculation will have been obtained. 


[FrrzagRALD, Proc. Roy. Soc., April 20, 1898. ] 


THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICITY SUPPLY. 
BY ALFRED H. GIBBINGS 


(Continued from page 9.) 


THE VARIOUS METHODS OF CHARGING FOR ELECTRICITY 


And their respective relationship to certain local. circumstances 
and conditions. 


It will have been seen from the preceding section that the 
original and most simple method of charging for electrical 
energy is that of one uniform price. This was the system 
adopted in the first instance of electricity supply from central 
stations (following undoubtedly in this respect the method 
which the gas companies had raised as a precedent). The 
first step in the direction of alteration or modification, viz., 
that of giving rebates off the account for large consumptions 
of current, was only another instance of following i in the wake 
of the gas companies’ methods. Neither of these methods, 
however, has been found to satisfactorily answer all tbe 
requirements in the case of electric light and power charges. 
The primary reason for this is that no cheap and efficient 
means of storing electrical energy corresponding with the 
Storage of gas in gasometers is as yet possible. "The conse- 
quence is that whereas gas plunt, the actual producing 
machinery and retorts may be in effective operation, making 
and storing continually, even during the non- lighting hours of 
the day, electric generating plant must be provided of sufficient 
capacity to meet the entire demand at the moment it is 
required. The expenses of production and the capital outlay 
have, therefore, in the case of gas, been only half that required 
for electrie light supply, with the very natural consequence 
that the cost to the gas consumer has, in the majority of cases, 
remained in about the same ratio. ЇЇ, for example, we 
suppose that somewhere a charge of 6d. per unit obtains for 
electricity, then it has been found possible to sell the same 
illuminating power in gas at an equivalent of 3d. per unit or, 
say, two shillings per 1,000 cubic ft. 

It has been shown in the previous section that the charge 
for electrical energy is based upon an average consumption of 
one hour daily per annum. Many consumers, it need scarcely 
be said, do not reach this average for their maximum demand, 
while on theother hand many will exceed it. It is thislatter class 
of consumer whose average annual demand runs to two, three, 
four or more hours per day, which, by comparison, becomes so 
much more profitable to the department. Taking by way of 
illustration the analysis of the costs of production given in the 
preceding section, it will be seen that the profit accruing from 
the one-hour consumer will be 4d. per unit. In the case of 
the long-hour consumer, assuming that he also is charged at 
the uniform rate of 6d. per unit, the profit for the first 
hour’s supply will be, of course, only Id. per unit, but for 
succeeding hours the profit will leap to 434. Such a rate 
of profit is, of course, exceptionally large, and in the case 
of heavy accounts the customer would undoubtedly and neces- 
sarily find the electric light to be very expensive. ‘There is, 
however, yet another class cf consumer, already referred to, 
namely, the one whose average does not reach and sometimes 
falls far short of one hour per day. If the charge to him is 
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also 6d. per unit, and that cbarge is the average charge of one | part of this section, the reason is that machinery, plant, build- 

hour's daily demand, it is clear that such a consumer, instead | ings and t» a certain extent wages and other expense- increase 

of being profitable, entails an actual loss upon the department. | in proportion to every additional lamp which is required to be 

Where a business is subserved by these three classes of con- | supplied. 

gumers it is evident that the profitable consumer has to pay a Table IL, giving examples of averages for demands of 

high price per unit in order to make up the deficiency of the | different classes, is compiled from actual averages of con- 

unprofitable consumer—a state of things which is at least very | sumption of electricity by consumers on the supply mains of 

undesirable. To avoid such an anomaly recour:e is had to | the Dradford Corporation. 

differential rates of charge, & system which is based upon the We will now proceed to consider the various methods of 

average number of hours per day the maximum demand of | charging. . 

each consumer respectively is used. Asstated in the previous; Qne Uniform Price per Unit.—If we except the application of 

E Dc d | electricity to motive power it is quite possible that the aver- 
| age demand in some towns may be so considerably in excess 

of the one hour per day, and the number of short-hour con- 
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Class of trade and rd: Class of trade aud Due Uer sumers so insignificantly small, that а uuiform price per unit 
business premises — — business premises "' . | raay be both fair and reasonable. This is especially so where 
чы: Hr. Min. usen Hr. |Min. | the supply has been many years in operation, and where the 
CERES с. NONE (consumers are very numerous. The sufficient reason is that 
Miscellaneous trades ...... 2. .. | Aniline merchant ........_... | 54 the variations over and under the mean price, which would be 
Auctioneera... .............. 5 34 United States Consul. .. 20+ | the actual charges to consumers under a rebate system, differ 
Stutfa, cloths, ke... 3 16 Solicitors .. . . . ve «+ | 37 | so slightly from the uniform price charged as to be negligible. 
Picture frame makers ... | 3 55 ы ageuts eese cee | OL Most rebate Systems, as wil be seen later, either entail 
Grece , 2 28 | Stockandshare brokers. | 29 additional and special apparatus on the consumers premises or 
Jeweller . 2 25 Insuranen . 28 are expensive to the electricity department in having to keep 
Stationers . 2 17 Building societies ......... 20 | special records and make special inspections. Such has been 
Meme „„ | 2 | Е ее pode PNE gs eun 25 | found to be the ease in Edinburgh whee the uniform charge 
Pawnbrokers . , 2 9| Wool brokers .. .. |18 is 4d. per unit, and the number of consumers is 1,880; in 
Confectioners ........ ..... | 2 3 Manufacturers — 115 Bradford the uniform charge being 54. per unii, aud the 
Furniture dealers ......... 2 | ... Places of Worship ........ ... | 28 number of consumers 640; in Halifax the uniform charge 
Boot makers . . . ... ... . . | 1 | E 5 being 5d. per unit, and the number of consumers 320; in 
Sone donde | 1 21 Pene asse ... i. 10 | Huddersfield the uniform charge being 6d. per unit, and the 
Tea dealers .................. | 1 30 places of Amusement, | number of consumers 576; in Portsmouth the uniform charge 
Drapers ..................... 1 | 29 Theatres, & 2 10 | being 41d. per unit, and the number of consumers 700. 
Hes енне | : | 21 Р pins x Lamps ... ... 5 al It must be distinctly understood that the above instances 
ОИ отте 2 57 have reference only to charges for electricity supplied 15 
Dyera and cleaners ........ 1 11 Paper merchants ........ 2 1 lighting purposes. Incidentally we may here observe wit 
Cycle dealers. 1 11 Provision merchants ...... 1:47 regard to charges for motive power purposes, that a lower 
Ironmongers . 1 9 | Wineand spiritmerchants | 1 32 uniform rate is sometimes charged, such as 2d. per unit at 
о ку dressmakers : 3 | iis та goods i 25 | Edinburgh and 21d. per unit with rebates at Bradford. Each 
5 1 1 ee 1 2s of these cities has a continuous-current System, which is the 
Tailors and clothiers ...... l |.. Makers-up and packers... | ... 59 | only system at present adapted for motive power. In Brad- 
ecd ИТААТ — T | E and agents... 49 ford the demand indicator is used in connection with charges 
Te oe d 52 \Manutacturers .... 41 | for motive power, and the scale of rebates will be given when 
Watchmakers .........-... ... | 50 Leather merchant ......... s 25 dealing with that subject. А 
Indiarubber goods ......... .. 50 | Millinery oo... а — 20 To revert to the charge for lighting. It is almost impossible 
Piano dealers . ...... ...... 30 )nstitutions— | iod that a uniform charge per unit should be either an equitable 
E а — 29 335 pai : | 38 charge or commercially successful when a supply is first started 
Corporation show room.. | 2 ФБ! Institute for the Blind.. | 1 40 ma town. The charge must of necessity be high, and hence, 
Poor rate offices ,........... 2 20 | Friends Provident Institu- ' | to any but the short-hour user, prohibitive. Dut after a few 
Coal merchants . . . 2 10 tion ...... Е 1 20 | years, when private householders become consumers in con- 
ea : | 2 5 ee |... | 26 | siderable numbers, the average demand of whom is usually 
Telephone company ena 1 42 Town НАП.................. | 2 | 50 between two and three hours per day per annum, it may be 
Railway companies 1 | 26 | Free libraries ............... | 2 25 | found not only possible, but more desirable, to reduce the 
Ranking companies. . .. 1 12 Markets .. . . . 155 | uniform price to an economical figure, and to dispense with 
ee 5 к S. | 1 and Billiard Rooms, 5 6 | all systems of rebates. 
Mercantile B H | 57 | ЕИ á | “ For the effects upon the cost of production of electrical 
р — —— — [energy and the revenue from its sale, due to the extension of 
E 1 : 1 eed electricity mains into the outlying and residential districts of 
+ United States Consulate Offices, a town, the reader is referred to a Paper by myself, entitled 
S Includes a number of small warehousemen., „Extensions to Outlying Districts," read before the Municipal 


Posi Powar Electrical Association, at their Annual Convention in June, 
cem | | - 1896. The Paper is published in the /'roceedings of the Asso- 
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GLASGOW DISTRICT SUBWAY. 


N | 1 42 

d anid пв merchants A 5 EET 1 8 The equivalent in Glasgow of the Inner Circle is an under- 

Wünery, XC esee Miscellaneous trades ...... |... allw; : Е 8 N «| | | 
M Er оо 38 1 - ыы : = е | 2. ground railway known as Ше District Subway, а twin-tunnel 
Wool and noils .. 87 Tobacconists . .. 13 railway devoid of branch lines, the trains on which circulate 
d and RM goods... 36 Confectioners ae 72 И some 16 stations over about 61 miles of double track. 
'roviston merchants ...... — д9 Hotels 2 27 With the chief part of E г Tau are 
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Mineralwatermanufacturer. жыл. TT Offices —[naurance...... . 26 p the construction of this 


not concerned, as, unfortunately—and we use the term ad- 
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Includes a number of small tradesmen. visedly—the system of traction adopted is the noisy cable-grip 
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haulage and not electric traction. It is impossible to stand 
in any one of the stations, where one is almost deafened by 
the persistent clatter of the cables as they speed over the guide 
pulleys, or to ride in the badly-illuminated cars, without 
realising that & much better piece of engineering work might 
have been placed in the service of Glasgow had the superior 
merits of electric traction been recognised in designing the 
line. Indeed, as we travelled over the various departments of 
the line this fact more and more impressed itself upon us, 
until the conviction grew upon us that before many years 
are past cable haulage will be abandoned in favour of electric 
power. 

There is already a considerable amount of electricity 
employed on the railway, for lighting and other purposes, 
and it is to the generating plant and other equipment for this 


The distribution is everywhere on the three-wire system’ 
and there are four feeding points. At each passenger station 
there is a distributing board controlling two circuits—one for 
lamps used always, the other for lamps required only at night. 
The trains are lighted by four glow lamps in each car, and 
the current is led into the trains by means of trolley wheels 
pressed against bare conductors fixed to the side of the tunnel. 
À considerable amount of light is produced at these wheels, 
and, owing to the swaying of the cars, the glow lights in the 
cars flicker and vary in a most uncomfortable manner. "These 
defects are not due to any imperfections in the contracting 
work, but are inherent in the system of collecting the current 
from the side of the tunnel. Indeed, so far as excellence of 
construction is concerned, both the mechanical and electrical 
equipment leave little, if anything, to be desired; and our 
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Interior of the Power House of Glasgow District Subway. showing Electric Generating Plant for Lighting the Stations, Cars, &c., and for 
Working the Electric Pumps and Elevators. 


work that we would specially direct attention in this article. 
The accompanying illustration was reproduced from a photo- 
graph kindly sent to us by Mr. À. Home Morton, whose father, 
Mr. David Home Morton, was the consulting engineer for the 
entire construction of the railway ; it shows а portion of the 
interior of the spacious power-house, in which are situated the 
steam-dynamos for the electric supply. There are four sets, 
each consisting of a double-acting compound vertical enclosed 
Belliss engine, of 120 в.н.р., direct coupled to an 80-kilowatt 
continuous current inverted shunt-wound dynamo built by the 
India-Rubber, Gutta-Percha and Telegraph Works Company, of 
Silvertown, this firm having contracted for the electrical equip- 
ment. The output of machine nearest the switchboard (shown 
in the foreground of the illustration) is, when running at 450 
revolutions, 145 amperes at 540 volts, while the output of each 
of the other three is 290 amperes at 270 volts when running 
at 450 revolutions per minute. Machine No. 2 (from switch- 
board) originally had the same output and voltage (viz., 145 
amperes at 540 volts at 450 revolutions) as No. 1, but it 
was afterwards thought tbat with three 270-volt machines 
the work could be more easily distributed, so the armature of 
No. 2 was replaced by a new armature. 


criticisms, whether of the character of the lighting or of the 
system of traction adopted, must not be taken to imply any 
reflection upon the engineering staff and contractors, who 
have performed their work in an admirable manner. 


THE PREVENTION OF INTERRUPTIONS TO 
ELECTRICITY SUPPLY. 


The following is an abstract of the discussion which 
followed the reading of Mr. Leonard Andrews’ Paper on the 
above subject before the Institution of Electrical Engineers, 
on Thursday evening, May 5th (see The Electrician, May 6th, 
p. 40, for а reprint of the Paper) Speakers who have 
returned their proofs revised are indicated by an asterisk :— 

Mr. J. S. RAWORTH, who opened the discussion, eaid that he was in the 
very awkward and invidious position of having been a bit of an inventor 
in this direction himself, and he would not like to detract from the 
honour which was due to Mr. Andrews for the painstaking work on this 
subject in order to turn апу of that honour towards himself, who had done 
so little. Mr. Andrews had hit the right nail on the head when he 
pointed out the futility of using direct fuses upon the connecting linke 
between the dynamos and the omnibus bars. It was in considering this 
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question in connection with the large undertaking of the City of London 
Company some four or five years ago that he came across the difficulty of 
a machine either breaking down or losing its excitation, and every other 
dynamo making the ineffectual attempts to burn down ita fuse, because, 
as Mr. Andrews had very clearly put it, it was almost certain to burn its 
own fuse down first. He believed that the first accident the City of 
London Company ever had was due to this cause. They had an accident 
on the mains of one of the smaller machines, and a fuse went, and 
the result was that they lost every fuse in the station, and the lights 
were completely extinguished. .It was in trying to find some way 
out of this very palpable difficulty that he made what he believed 
was the first discriminating fuse ever made. It was purely a fuse, 
and in that fact lay its incapacity. It was a fuse of this kind; 
there were two paths, one through the fuse and one through a 
by-paes, with a little transformer put upon it, which at all times tended to 
add volta to the by-pass, so that it sucked the current through the by-pass, 
but the moment the energy turned round and attempted to go back by the 
machines it diverted the current, not through the by-pass but through the 
fuse, so that the fuse would blow when the energy was going in the wrong 
direction. Mr. Andrews had touched a point which a great many engineers 
would take up. They would say, We don't want it, we have no inter- 
ruptions to supply," and therefore he thought Mr. Andrews had made a 
mistake in limiting the title of the Paper. Thetitle of the Paper might 
have been altered in a great many ways, which would, perhaps, have 
silenced the criticism that “ we do not want it because we do not have any 
extinctions," and this led him to another point. Ко one could guarantee 
that when they had a short-circuit it would take place between the two 
outside terminals, and that no awkward result would happen. He did not 
think he need enlarge very much further upon this subject, except to say 
that, with regard to the water switch Mr. Andrews used, he had tried it 
under very trying conditions, and it was possible to break 1,000 н.р. at 
2,000 volts with this switch without making any appreciable spark. 

* Mr. В. A. CHATTOCK ваја he had made one or two attempts at a 
similar switch to that deecribed by the author with a view to adopting it 
on the machines of the City of London Company. They had not done 
very much up to the present, but hoped to carry out their experiments this 
summer successfully. Не was sure that station engineers would quite 
appreciate Mr. Andrews' points with regard to the unreliability of fuses 
arranged as usually arranged, and they would agree that his switch 
met tbe necesaities of the case; both with regard to high-tension, alternate 
currents and continuous-current work. Personally he had not had much 
to do with continuous currents, but there were probably many who would 
appreciate such a cut-out and use it in their stations, With regard to 
Fig. 7, he thought that if & short-circuit should occur on the inter-connector 
between the two sub-stations, the cut-out would not discriminate in that 
case. They would have them both sending current into that point and 
both the fuses A, and Ау would probably blow. "This could, of course, be 
got over by feeding each sub-station distinctly and not inter-connecting. 
This was the recognised system vow in alternate-current work ; to only 
have the circuits coupled together on the main bus bar at the station, not 
to inter-connect them outside if it could possibly be avoided. 

*Mr. A. J. LAWSON had seen what Mr. Andrews’ switch was capable of 
doing at Has: inge, but he did not go quite so far as he did in saying that it 
was absolutely necessary. In fact he thought there may be times in a 
central ‘station when it was not desirable to have во very sensitive а 
mechanism as this cut-out when they were paralleling machines. If they 
were hurrying up to catch a rapidly increasing load it might be that in 
switching in one of these machines the cut-out would immediately act, and 
the load still increasing the speed of the engines then at work might fall 
to such an extent that it was extremely difficult to synchronise again, if 
they had such a delicate cut-out. It was sometimes necessary in such 
а case to take chances and to switch in machines when they were not com- 
pletely ín phase. With regard to inter- connection, if they were to have 
such a «ystem as in Fig. 7 (sub-division A) with two cables feeding one 
station, it was а very reliable system but very expensive, and he would 
prefer himself to adopt the system shown in division B in the same figure. 
But, as Mr. Chattock had pointed out, it was possible that both these cut- 
outs might act and cut out both the sub-stations. In hia stations he bad 
arranged it во that in the case of one fuse going, which fed one sub-station, 
it could feed round the other way,and also instead of having two sub-stations 
off one feeder they had, perhaps, half-a-dozen. Mr. Andrews remarked that 
the use of this switching gear had etfected a saving of £400 in coal during 
the past 18 months at Hastings. This was a very big saving, and he should 
like to know whether Mr. Andrews had not been able to effect this saving 
by getting a very much improved load factor. With regard to these cut- 
outs being more reliable than fuses, sometimes they were too reliable ; 
they acted too quickly. | 

*Mr. К. С. RAPHAEL confined bis remarks to the question of interrup- 
tions in the supply to individual consumers by their fuses blowing. Mr. 
Andrews had suggested that the use of fuses which blew at about 500 per 
ceut. over load would quite do away with any difficulty in this direction, 
but he (the speaker) thought that the fire insurance offices would be quite 
within their rights if they persisted in objecting to fuses of such high 
capacity. There were two sorts of leakage from a house circuit—viz., 
leakage from wire to wire, and leakage to earth from either wire. The 
leakage from wire to wire could be dealt with by the use of these high- 
capacity fuses ; it was either a short circuit or nothing at all, But it was 
very seldom that a leakage to earth reached 200 per cent. or 300 per cent. 
overload, and even when it reached only a few ашрегех it could be quite 
dangerous аз regards fire risk. Consequently, in his opinion, the way to 
deal with leakage from house circuits was to endeavour to differentiate 
these two sorts of leakage. To use heavy fuses—main and branch to 
cope with the short-circuiting leakage, and to endeavour to lead the earth 
leakage by another path, во to speak : to collect and lead it through an 
automatic device which would cut the house off as soon as this leakage 


approached the value of a few amperes. In this way the consumer would 
be much safer from interruptions: from stale fuses and loose connections, 
because he would have thick main and branch fuses ; and, on the other hand, 
he would be much safer than before as regards fire risk, because his house 
would be disconnected when the leakage only approached a few amperes, 
instead of when the leakage was as high as 50 per cent. or 100 per cent. of the 
normal maximum load, He had devised a system which he thought would 
answer this purpose in the majority of cases. Fig. 10 was a diagrammatic 
sketch of the connections. In a house wired upon the iron barrel system, 
with а continuous iron pipe throughout, all the joints should be continuous, so 
as to offer a nath of very low resistance from any point of the house circuit 
to earth. To make this circuit still more complete, one could put metallic 
back-plates at the back of the fittings and lead the pipe to them. Also in 
the case of a flexible wire, one could use a third wire, with still lighter insula- 
tion than the other two, connected at one end to the lamp-holder or fitting 
and at the other end to the pipe, or а spiral conductor under the braiding 
could be used, or else a conductor concentric with axis of the cord. The 
last two methods would also tend to prevent the wire from kinking. 
Instead of leading this circuit to earth, he led it through the fuse A. The 
leakage current would flow through the fuse A, through the brass flap B 
and then to earth. When the current through this fuse was anything 
appreciable the fuse would melt, and the flap B would fall on to the brass 
pieces C and С', and a circuit would be established from the house side of 

the main fuses through the resistances R, and R These resistances 
would be given a very low value, and consequently as soon as this current 
passed, the main fuses would blow and the house would be cut off. The 
fuse À normally carried no current at all, and was therefore not liable 

to corrode. There was, however, no chance of this system being 
adopted. He had submitted it to several contractors who, while 
thinking it a good idea, pointed out the cut-out would necessarily 
cost a few shillings, that the additional care bestowed upon the 
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wiring must also cost sumething, and that in these days 


of keen com- 
petition, &с. А way out of this difficulty would be to use 


lead instead of 


iron to surround the wires ; but then one came into conflict with the fire 
offices, who would certainly not allow anything of the sort. his 
circuit-breaker need not necessarily be put upon the main fuses only, but 


it could also be put upou the branch fuses in larger buildings. The earth 


contact on the flap B ensured that both fuses would blow. 


*Mr. F. BATHURST eaid the last speaker had rather aroused his interest 
when he had introduced this method of preventing interruptions in ind 


ordinary consumer's premises, They had to thauk Mr. Andrews very muc 


for introducing this subject, for he had certainly shown station engineers 
how to keep а continuous supply upon their mains. Following the 
argument of Mr. Raphael, who had said that they should differentiate 
between the leakage current and the short-circuit current and 
introduced an auxiliary device, which, of course, the contractors 
called a complication and probably would not adopt. He (Mr. Bathurst) 
believed electric wiring ought to be done in an armoured insulating 
pipe, and thought that this provided the requirements advocated 5 
the last speaker. If they had an insulating pipe, surely that Was the 
best method of differentiating the leakage currents! By this means they 
kept all currents from earth. Having an insulation which could not be 
damaged, they had then to face the possibility of the over-heating of the 
wires due to short circui*a, and acting upon the method suggested by Ar. 
Andrews in his last paragraph, they could, by adopting an insulating tube, 
get over the short-circuit trouble. He thought that experience up to the 
present proved that such construction removed the leakage trouble. 
contractors would only look at wiring from this point of view they wou” 
get some real support from the higher authorities, and immediately remove 
all this trouble from the fire offices. All the fire offices wanted was | 
fireproof system of wiring, aud given a fireproof system they should no 
have any further authority over electricians. ad 
"Мг. R. W. WEEKES said he was at Hastings two years ago, and h 

tested this switch gear, and there had been no interruption or blink in the 
lighting when а bad parellel was made in switching in a new machine. 
At the same time, however, he thought Mr. Audrews had been rather 
hard on the other workers in the field of continuous currents. d 
remembered fixing а small switch, in 1888, at Newcastle, which would do 
practically all that Mr. Andrews’ gear was able to do, and would cut-in 
as well. It was not worked out like his in detail, but was simply а rocking 
lever with mercury contacts, and it always went off if tbe current reverse 
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n the series coil. If he remembered rightly, at this installation the engine 
had to work both a lift and the dynamo. It ran all day to charge the 
accumulatora for the night work, but when they put the lift on it took the 
full horse. power of the engine and the engine slowed up, and to prevent 
the accumulators discharging back through the dynamo they had used 


this switch, which had worked well. 
*Mr. E. K. SCOTT spoke on the question of non-return fuses, and thought 


they would like to know how it was that the machines put down by the 


Brush Company at the City of London station required non-return fuses. 
Ав a matter of fact, now that these came machines had teen altered by Mr. 
Ferranti, and the output increased by something like 50 per cent., they 
appeared to work very well without the fuses. The T.H. machines also 
seemed to get on very well without such gear. With reference to magnetic 
cut-outs for continuous-current stations, magnetic cut-out awitches had 
been made for many years by the Wolverhampton companies, and had 
been working very well in at least a dozen stations in this country. There 
was, therefore, no occasion for Mr. Andrews to eay “that the majority of 
those now in use require too careful and delicate a treatment to be 
popular." They were quite workable things, and very reliable over 
extended periods of time. 

Prof. SILVANUS P. THOMPSON, who occupied the chair, agreed with 
the last speaker that magnetic cut-outs had been known for в great many 
years, and even cut-outs that would discriminate between a current going 
in one direction and another had been continually used on switchboards 
for charging accumulators. At the time when this matter was troubling 
the City of London Company in its earlier development he remembered 
discussing this problem with the engineers of the Brush Company, aud he 
remarked that there was an instrument which ought to discriminate in the 
flow of electrical energy, viz, а wattmeter ; and it struck him tbat this 
was what Mr. Andrews’ apparatus practically was. Some reference 
had been made by Mr. Lawson to the necessity of allowing for a 
margin of extra current flowing to or from the dynamo at the 
moment of paralleling machines. This operation of paralleing machines 
was а rather terrible one to those who had only done it occasionally, and 
anyone who knew what paralleling large machines was and the time that 
might be wasted by an inexperienced hand in attempting to do this would 
hail a device of this kind, which protected the circuit against the evil con- 
sequences from а miscalculation on the part of a awitchman who was 
attempting to parallel without doing it judiciously. Perhaps the last word 
had not been said on this question yet. He held that a machine ought to 
be so well built that it would not come to pieces either by being short- 
circuited or by being thrown into parallel with machines when it was not 
in phase, and it ought also to beso built that it would pull up its own engine. 
The last remark һе had to make was one which he was sure Mr. Andrews 
would endorse, viz., that a fuse was a very excellent thing—to do without. 

*Mr. L. ANDREWS, in replying, thanked the speakers for the manner in 
which they had received his Paper. Mr. Raworth’s remarks were too 
complimentary for him to reply to. He would only say that it was Mr. 
Haworth who first drew his attention to the uselesaness of fuses for pre- 
venting a failing electric generator from damaging its neighbours. Mr. 
Chattock had pointed out that a short circuit on the auxiliary feeder В, 
Fig. 7, connectiug the two sub-stations together, would cause the cut-outs 
A, and A, to operate, and so completely interrupt the supply. This might 
be prevented by using excess-current cut-outs at each end of this auxiliary 
feeder, each adjusted to operate at half tbe current required to blow A, 
and А.. Mr. Chattock also thought that two pairs of mains running to 
one sub-station was better than connecting two separate stations together, 
whereas Mr. Lawson thought the latter arrangement best. There was 
undoubtedly something to be said for both methods. In a sub-station he 
was now putting down he was running two mains to the one station, and it 
was his intention to carry on these two mains to other stations, and во оп 
throughout the town, keeping two mains to each station and dividing each 
station as shown in Fig. 8. Mr. Lawson suggested the generator cut-outs 
might operate when they wanted to synchronise in a hurry. At 
Hastings they had found these cut-outs a great advantage for synchron- 
ising in a hurry, because if а man had to cope with a machine in a 
hurry Бе was bound to get flurried ; at any rate he did himself. When 
faults occurred they could not do things so nicely as if they had plenty 
of time, and if there was a feeling that they must synchronise exactly at 
the right time they were far more likely to make a mistake than if they 
knew they could have several shots at it. As to the saving in the coal 
having been effected by an improved load-factor or extra load, it was true 
that an improved load factor would reduce the coal per unit, but he did not 
think it would reduce the total coal bill. In his own ease they had actually 
sold last year about 40.000 more units and reduced the coal bill by about 
£200. The reason for this was obvious, When they had not this arrange- 
ment to duplicate the bus bars they always used to run three machines 
for any load over 75 amperes, but now they only ran two machines for any 
load under 120 amperes. Anybody who knew anything about central station 
running would know that it was possible to effect an enormous saving in 
this manner. Mr. Lawson had suggested that the cut-outs might act too 
quickly, but they could always be relied upon to act within a certain time 
with a certain current ; and that cannot be said of any type of fuses, for 
one never knows what they are going to do. How could they act too 
quickly to remove a fault which was damaging all the rest of the system ? 
They were wanted to cut-out as quickly as possible they could not act 
too quickly. Mr. Lawson, again, had said that the fuses of a defective 
machine ought to go first, because the actual current due to a short- 
circuit on a machine was very much greater than on the mains. His 
experience of short-circuits on generators was small, but those that had 
come under his notice had usually been started by the insulation of a coil 
breaking down and starting an arc, which had gone to earth red the pole- 
pieces of the generator, The resistance of this arc was usually sufficiently 
high to prevent the fault from rebbing the whole of the current frum the 


mains, Thus the fuse of the faulty generator would merely hate to carry 


the current supplied to the fault, whereas the fuse of the healthy generator 
would have to carry this current plua the current that would undoubtedly 
still te taken by the mains. Не was afraid the ingenious safety fuse 
described by Mr. Raphael would tend to increaee rather than decrease the 
number of interruptions ; it might reduce the risk of fire, though he thought 
Mr. Bathurst's suggestion of an insulated pipe would be more efficient in 
preventing both casualties. If, as Mr. Bathurst said, he could guarantee 
his conduit to be absolutely arc-proof, then surely there would be no need 
for ғо many branch fuses where this is used. If there was, then why did 
continuous-current station engineers use cut-outs in connection with their 
generators, which admittedly always cut these generatora out of circuit 
when a short circuit occurred on the mains? If these were perfect dis- 
criminating cut-outs, then ‘ће hoped the one he had described was 
better than a perfect one. Mr. Weekes had stated that he was hard upon 
other cut-outs. Не did not intend to be so; if he bad been he was very 
sorry. Mr. Scott had also referred to other discriminating cut-outs being 
in use for some time. Cut-outs such аз he referred to had been in use 
satisfactorily for years for accumulator charging ; but could any engineer 
say that there was a satisfactory continuous cut-out for station use? He 
thought the entire gist of his Paper had been expressed by Prof. Thompson 
in his concluding remark, viz., that fuses were very good things —to do 


without.“ 


ELECTRICITY WORKS ACCOUNTS. 


The following is & list of electric supply works the accounts 
of which have been analysed, together with the dates on which 


statements and analyses of accounts have appeared :— 
Bedtord (Municipal) .......... March 4 Fingstom upon Thames Мор) March 25 
0 Leeds (Cempany)............. „ April 1 


Brighton. May 

Burton. upon-Trent (Municipal) April 15 Newenstle-upon- Tyne April 29 
Charing Cross (Company) April 22 Ne e . April 18 
Clerkenwell (Company) March 18 Notting Hill (Company) ) March 11 
Dover(Company)......... . . March 11 Оха (Company) ...... evade Apri 5 


Hanley (Municipal) .......... April 8 Ri 
Hastings and St. Leonsrd's .... April 29 Scarborough (Company.: April 1 
' Wandsworth (Company) March 18 


€ 9 + + t э е 9 on t o 9a t «е ө ө э c v э „ 0 


Hove May 6 
Huddersfield (Municipal)...... March 25. Westminster(Company) ...... April 22 


Worcester Municipal Electric Supply Works. 

The electric supply works of the Corporation of Worcester 
have always possessed a special interest for electrical en- 
gineers, from the fact of their being the most important 
example of the utilisation of water power for this class of 
engineering work. For a description of the undertaking our 
readers may refer to The Electrician, Vol. XXXIII., p. 669; 
while from time to time, since the inauguration of the works 
in October, 1894, we have published analyses of the annual 
accounts, and have commented upon the scheme as regards 
the advisability or otherwise of utilising the power of the 
River Teme. Nonecessity exists, therefore, to discuss a^ initio 
this latter aspect of the undertaking; and we may pass at 
once to review the progress made during the past year. The 
proportions of work done by water power and by steam are set 
forth in a table contained in a report by the City electrical 
engineer (Mr. E. T. Ruthven-Murray) ; and the contents of 
this table are of such importance, in view of the opinion 
sometimes expressed in favour of utilising low-fall water 
power in this country, that we herewith reproduce it :— 


Total A 
Month. t nits Units generated by means of 

Gene- = зе шолак иы ысы eode 

rated, | Steam, Water. , Steam. Water. 
January ..... 63.525 | 26.910 | 36,593 | 42:5 per cent. 57:5 percent. 
February...... 51,494 | 25,254 26,260 | 491 5 509 „ 
Магеһ......... 47.056 | 22,013 ' 25,043 468 ^ 552 , 
April costes 44,591 5.201 39.133 ' 119 " 881 „ 
Мау............ 37,894 5,663 34.251 97 2 905 „ 
June ......... 50.805 7.855 22.950 255 " 74:5 „„ 
July. .... 20.900 | 21.138 8762 704 „ 206 „ 
August 30.866 25,129 5.757 ' 814 » 186 ., 
September ...| 39.564 . 32.699 6.935 $25 „ 175 „ 
October. ...... | 52.440 42.897 | 9,545 818 T (182 „ 
November ..., 62,552 48.165 14,189 773 3 227 „ 
December | 69,167 37,608 51499 545 „ 455 


units sold, only 189,092, or 44:06 per 
cent. were generated by water power. Further than this, 
during only two months in the year—May and June—was 
the water power sufticient to take the whole of the maximum 
load, which in the summer months is not great, and in every 
month except May the water power was not at times available 
hy reason of either drought or flood. Consequently, for 31 per 
cent. of the year steam power alone has been used, and for an 
additional 14:1 per cent. steam power has been required to 


Thus, of the 429,970 
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In view of the large capital outlay and the heavy fixed 
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supplement the hydraulic power. In fact, steam has been the 
main agent, and water-power has been little, if anything, more 
than a not very reliable stand-by. 

We may now turn to consider what influence this condition 
of things has exerted upon the capital expenditure and cost of 
working. The total outlay has amounted to £1 35 per kilowatt 
capacity of plant—a figure considerably in excess of the usual 
amount; and it would appear that not only in respect of 
machinery, but also for mains and buildings, an abnormally 
large expenditure has been involved. Thisexcess, however, is not 
so great that it might not have been amply justified, if only the 
annual costs were to be considerably reduced below the average 
of steam-driven stations. We, therefore, naturally look to the 
items of expenditure out of revenue for the justification of this 
large capital outlay. Unfortunately, we do not find it as 
clearly indicated as might be wished. The item of fuel is 
naturally the one most directly affected, and we find that the 
cost of this item per unit sold was nearly 1d. per unit, while 
the cost of fuel per sold unit generated by steam was 1:324. 
Part of this high cost is attributed by the engineer to the 
heavy expense in carting coal three miles out of Worcester 
to the power station, this extra expenditure being put at 
£197. The works costs stand at 1-93d. per unit, as against 
1-7d., and the total costs at 2:294. per unit, as against 2°27d. 

As regards revenue, with a tariff of 6d. and 24d. on the 
Wright system, La revenue of 3.5 2d. per unit has accrued. 
The average price obtained per unit sold was 8:14d., as against 
8-06d., while public lighting returned 2:12d. per unit, as 
against 2-8d., a fall of nearly jd. per unit. These figures are 

more fully e£ cut in the following table :— 


Average price 


Per cent. Revenue. 


a Unite sold. obtained, 
Waterworkemotors| 104,080 | 2421 | £650 10 0 150 l. 
Public lamps 04,140 24:22 924 50 9-19 
Private lighting. 203,194 47:51 5,882 14 9 4:58 
Private motors. 17,856 4:26 149 85| 20 

429270 | 10000 5,606 18 2 5155 


charges consequent thereon аз well as involved in water- 
power working, it would seem that a better adjustment between 
the higher and lower charges on the tariff might advanta- 
geously be made. The engineer states that the units for 
which 6d. is charged cost 8d., while those priced at 25d. cost 
under jd. We are not able to discover the basis of his low 
estimate of 3d., inasmuch as the variable costs—i.ec., those 
which increase proportionately with the output—appear to 
eggregate more than this amount; but if this estimate be 
accepted, it is clear that the tariff at Worcester ought to be 
much nearer 9d. and 1d. than it now is. Weare also of the 
opinion that the price charged for units sold to the waterworks 


is a trifle too low. 
St. Pancras Vestry Electric Supply Works. 

Mr. S. W. Baynes is to be congratulated upon the success 
he has made of the business of electric supply under the туз 
of the St. Pancras Vestry, and, in particular, upon the results 
of last year's working. The cardinal index of this success is 
the conversion of a deficit of £801 into a surplus of £1,717— 
an achievement all the more praiseworthy since the deficit 
was not wiped out by the aid of the raies, but was carried 
forward as a charge upon the 1897 accounts ; nor should it 
be overlooked that, in addition to the creation of this hand- 
some surplus, there has been set aside а sum of £4,000 as a 
nest-egg ready in case of nced in what is termed a Reserve 
Fund,” though this evidently corresponds to what is usually 
called the ** Depreciation Fund." 

It is interesting to trace the manner її which these happy 
results have been arrived „ place it is to be 
noted that the percentage таш een total costs and gross 
revenue has been brongketfown from nearly 72 per cent. to a 
trifle over 55 per cent., notwithstanding that the tarif? has 
remained unchanged, and that the revenue per lamp con- 
nected has suffered considerable reduction, viz., from 14s. 10d. 
to lis. 2d, Moreover, the revenue per uuit sold is a tritle 
lower than in 1896, having fallen 0:154. Clearly. so far as 
tlie revenue side of the improvement is concerned, it is not 


which has knocked quite £1,000 off 
been found consistent with the principles of assessment of the 
St. Pancras Vestry to reduce Rates and Taxes ” from £519 
to £470; then it is to be observed that by strict economy the 
cost of oil, &c., has been diminished by £112, and by a similar 
laudable system the cost of repairs 
station has been curtailed by £382. 
that the Generation Costs” have 


have attained to this condition of prosperity, 
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that more has been made on each unit sold, but “it’s the 
quantity.” 
some 322,000, the total having reached 1,520,354 units. The 
total revenue accordingly has risen from £27,090 to £38,348, 
an increase of £6,258. This figure is almost sufficient to 
account for the great improvement in the financial condition 
of the undertaking ; but where is the central station engineer 
who could expect that an additional £6,000 gross revenue 
should accrue without a penny increase in the total costs? 
Yet such is the feat accomplished by Mr. Baynes; and more, 
he has actually reduced the total expenditure by more than 5 per 
cent.in the face of an increase of 27 рег cent. in the number 
of units sold! How has this astonishing economy in annual 
expenditure been 


Observe that the sale of units has improved by 


accomplished ? 
Firstly, a terrific blow has been hurled at ‘ Salaries,” 
that item; next, it has 


and maintenance at the 

It is worthy of notice 
been practically stationary, 
as regards the aggregate, though, of course, the costs per unit 


have considerably decreased. 


Now that the electric supply works of St. Pancras Vestry 
it will be of 
special interest to review the development of the undertaking 
since its inauguration, as set forth in the following tables. 
The data for the two generating stations are tabulated 
separately :— 
King’ s-road Station. 
| Current sold to private No. of lamps, Èc., 
No. of 


Year and NEN хло. Е applied for. 
ended. | sumers. od. 5d. and 6d. | Incandes- A Motors 
per unit. per unit. ‘cent 16 c.p. Fe. 
— Beto 2 — 
Dec., 1896! 142 |2458 2 0 23,366 43 | 4912 | 56 3 
„ 1807, 193 | 855 3 3 | 534220 | 8262 | 69 15 
ä Hegent's Park Station. m 
| FR en past 
. an 
Үеаг MORE street lighting). арі | 
ended, 1 | AUC ME UTR CUI Rd 
б, Jd. 5d. and 6d. Incandes- 4pc, ‘Motors 
per unit. per unit. cent 16 c.p. ' 
x | — a a aie 
Dec., 1892 172 — 88167 78 9990] | 82 1l 
„ 1895 238 2384 116 9161 60 12,851 110 19 
„ 1894 349 | 1236 13 9 10,819 159 15,532 129 
" 1895 447 | 2142 9 6 12.682 60 19195 159 Hi 
„ 1896, 530 | 2490129 |16.064 45! 21511 151. 
„ 1897 615 23,988 | 187 6 


5,2220 6 9 19,878 95 


Guildford Electricity Supply Company (Limited). 

Scant space remains to discuss in detail the accounts for 
1897 of this interesting little Surrey electric light undertak- 
ing. Work was commenced towards the end of 1896, but n0 
accounts for that year were published ; and the analysis se 
out in the table on the opposite page deals only with 1 
accounts for 1897. It may be of interest, however, to give 
some data for the year 1896, and these are sct out below :— 


Items. | 


Units sold... 2 ee 

Connections to mains in 8-ep. lamps 

Capacity of plant in 8-с.р. lamps . е | ; 

Capacity of plant in kilowatts |... eee | 60 

Price charged for lighting . per unit | 8d. 

Price charged for power per unit | Ad. 
rtaking Ш its 


{, ib were 


ос eee eer mete e eee зе э * 


I аааз о% 


first year of working is under consideration ; 
well to reserve all criticism until next year, 
years’ results may be compared, and for the presen 0 
point out that the year's working has resulted 1n aun 
£120, which, with the deficit of £167 brought forward. Н ш 
in a deficit of £287 to be carried оп to the present J е 
accounts. 


— 


81 


THE ELECTRICIAN, MAY 13, 1898. : 
GUILDFORD. 


ST. PANCRAS (LONDON). — 


| WORCESTER. 
Undertaking Worked . | Corporation of ‘Worcester. St. Pancras Vestry. | Guildf'd Elec. Sup. 
Date of Commencement of Supply | 1894, [and houses. | 1891. | à 1896. [Co. (Ld.) 
System of Supply / о. | Alternate-current transformers in sub-stations | Three-wire continuous, with batteries. [3-w. con., with batts 
Chief. Engineer... ccce | E. T. Ruthven-Murray. SW. Baynes. | 1:3 V. Money Kent 
YEAR ENDED DEC. 31st. 1896. 1897. | 1897. 
UANTITIES— 
бый S 424,221 559,275 1,442,815 1,847,182 15,651 
„ WOLD (ТОТА). „ааай 333,644 429,270) 1,188,629 1,520, 15.291 
„ sold to comsumers ............. se 291,079* 325,130" ‚004,945 1,542,542 15,291 
„ sold for publie lighting, &с....... | 42,565 104,140 185,686 177,812 nil 
n». Mod On ОГИ... оне ia е оводо | 5,655 5,155 156,973 115,508 160 
UNITS SOLD per 8 c.p. LAMP CAPACITY. 201 95:9 | 267 260 805 
Maximum supply demanded ............ 659 kilowatts 740 kilowatts | 282 kilowatts 545 kilowatts 40 kilowatts 
Number of public lamps 54 are, 6 incandescent“ 55 arc, 5 incandescent? ] 97 arc 9? arc nil 
Number of consumers ER 275 47 
Connections to mains in 8-c.p. lamps... 20,902 24,146 1,800 
CAPACITY OF PLANT IN 8.c.p. LAMPS 16,600 16,600 1,900 
CAPACITY OF PLANT IN KILOWATTS 500 500 60 
s 1 | ) ilowat! per kw, 
CAPITAL— Total — P Sapacity. | Тоа. оаа | 395 Peapacity. | Total. pei | Total. capacity. 
o 261,766 | £124 | £71,738 £143 [171.123 £124 |£162,485 | £898 | £20,000 £333 
Loan (including Debenture charges) 61 ‚766 124 71,738 | 143 |] 171,123 124 162,485 | 898 | — — 
RECEIVED (ТОТАІ,)........................ 62,538^ 125 62,569“ 195 153,000 111 162485 | 898 7,730 129 
SANG нан АА Roads e PRECES is = we ta | — | — | — — — 7,730 129 
Loan (including Debenture charges)“ 61,748 124 61,748 | 124 153,000 111 162,485 89:8 — — 
AUTHORISED, NOT RECEIVED (TOTAL) 18 0:03 9.990 20 18,123 131 nil — 12.270 205 
Share (unissued) ) a A ам aM e^ — — — 12,080 201 
Share (uncalled) ..................... айы es 2 = | on = — -— 7,920) 132 
Loan (including Debentures) ...... 18 0:036 9.990 20 | 18,125 | 131 nil | = — = 
rid ( 9 EPE e er == iz — — | 8,223 5:96 10,932 6°04 — — 

OR SINKING FUND ob. . 55 — | —- — Du == = 
DEPRECIATION FUND .................. — м E. 92 4271 Я » | — — 4.000 2:21 — — 
EXPENDED (TOTAL) ..................... 60.718 121 67.293 | 135 | 187,136 136 210,691 | 116 7.043 117 

landi and buildings 25.946 51:9 25,991 62:0 | 43,176 51:5 58,600“ | Ad 1357 2:28 
„ (| 67,660 49:0 18,521 | 5,18 620 
Маша „араа, } 55,910 879 | 40,274 806) | 74,689 541 91,29 50:5 2862 477 
MiscellanéoUuB bestes sesso: 862 172 1.029 2:06 | 1,610 147 2,141 118 526 5°44 
BALANCE OF CAPITAL ACCOUNT..... 1.820 3641 4.725 -946 | -34136"  -247 - 48.206" | - 266 686 114 
REVENUE-— Per unit sold. Total, Per unit sold. |} Total. Per unit sold. Total. Per unit sold. Total. Per unit sold 
TAL |... £4,758 3:424. £6,292 352d. | £27,090 547d. | £33,348 5 29d. £596 935d. 
Revenue from supply 3,768 2:714. 4,685 2:624. 22,579 4`524. 29,502 | 463d, 515 | 8'05d. 
4 meters, K 198 01434. 192 01074, | 289 00584. — — е 
" publie lighting .. . 712 0:512. 1,266 | 077084. 5,827 07734. 5,704 | 0:585 — — 
n sale of lamps, &e. ...... 1 000141, — — — — ғ —- E | Y 
" miscellaneous sources.. 80 0°058d. 151 0:0854. 595 0°120d. 542 0:0544. 46 077224. 
EXPENDITURE-— | 
TOTAL COSTS ............................. £3,155 227d. £4,097 2:29d. £19,384 391d. | £18,401 | 291d. £716 1124. 
WORKS QUSTS eee алуун 2,360 1700d. 3,447 1 93d. 14,792 2994. | 15,697 2:48d. 538 844d. 
(reneration of Electricity TALIS TNAM | 2 OG Sk 19d. A | l7 0d. 10,753 174. | [0,7 г) Pod, DD | e 40d. 
Fuel (including cartage, &c.) ...... £87 0:6374. 1.328 077424. 4,957 1004. | 5.322 0:840d. 149 2541. 
Oil, waste, water, stores. 123 0:087. 145 |  0'0824. 705 0:144, | 593 094d. à2 | 0:502d. 
Wages ut BIatlon 1.25. a aser eoo 954 068641, 957 0:555.1. 2,985 0 603d. 5.137 0:496. 544" | 540d. 
Repairs & maintenance at Station 109 0:078d. 613 0:353. 2.109 0:426. | 1,727 0`276‹1. 10 01574. 
Distribution of Electri ity nA E S | 7 00584, 62 ODI Gd, holt б" Sod, | jJ. 758 rend, a - 
WA ˙ siet ГСКЕ 48 00354. 52 0:029. 655 0:128. 842 0˙1334. — | == 
Repairs, renewals of mains, &с.... 25 00184, 10 0:0051. 2.877 0:5811. 5.526 0:5584. 5 |00471. 
Public аа Же Ey тү Р | 214 0: 15.44. n (і. a" (7 107. ool ONT, nil | - 
таг TETE 2c eR ыза viros 2 p | 279 0:056. 446/ 0:0704. ‚ — 
R e анон: 214 01544. eich 249/ C6500. 104 | 00164. 
MANAGEMENT CHARGES, Ke. 795 0 572d. 651 0 364d. 4,592 0 927d. 2.704 0˙427d. 177 2˙78d. 
CCI ³ • m ˙ w T5 | — — - — 1) А zt "өөй. — 
a rn os signed e; Vos Lore 5.2 Os. 5; 00 48d, „6.2 LS il. | my 000 2d, 10, ALIE 
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WIRELESS TELEGRAPHY. 


One of the minor difficulties connected with the develop- 
ment of that form of electric telegraphy in which the energy is 
propagated through non-conducting space is the choice of a 
suitable name by which to designate it. Popular custom 
seems to have fastened the term ‘ wireless telegraphy ” upon 
it; and so extensively has this name been adopted that, in 
spite of its manifest inaccuracy, its use by the electrical 
profession and Press may, perhaps, be excused. It is scarcely 
necessary, however, to remark that in none of the systems of 
so-called wireless telegraphy as yet experimented upon are 
wires entirely dispensed with, while to those systems which 
depend upon electromagnetic induction a considerable 
length of extended wire is essential. But though this 
term has been generically applied to all forms of electric 
signalling without connecting wires, it is becoming more 
particularly used in connection with signalling by means 
of Hertzian waves. For this latter it might have been 
better, and it certainly would have been more in accord wit 
the scientific conditions, had the term “ Hertzian telegraphy " 
ог ‘wave telegraphy ” received the sanction of popular usage. 
But rox populi has decreed otherwise, and it is probable that 
the united protests of scientific professors and the electrical 
Press would avail nothing to eradicate an already well- 
established custom. 
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It were, indeed, well for the science and practice of wireless 
telegraphy if the naming of it involved the only difficulty, or 
even the most serious one. And it is chiefly to direct attention 
to one or two of the practical difficulties involved that we have 
turned to the subject at the present moment. Undoubtedly 
immense interest has been excited in all parts of the world by 
the published accounts of the researches of Prof. OLIVER 
Loper, Mr. A. C. Brown, M. Branty and others, and by 
the experiments conducted on a larger scale by the Post Office 
under the direction of Mr. W. Н. Preece, by Signor Marconi 
and his syndicate, and by Prof. Srasv. Apparently the 
ultimate possibilities of telegraphy by means of Hertzian 
waves have been realised in imagination in some quarters 
with scarcely warrantable vividness ; and there has been con- 
jured up in the lay mind a vision of an imminent revolution 
in methods telegraphic throughout the globe—wireless tele- 
graphy displacing not merely land lines over comparatively 
short distances, but also rendering submarine cables no longer 
essential to trans-oceanic signalling. Such may, indeed, be the 
ultimate possibilities of the use of Hertzian waves for signalling 
across space; but their realisation must be ко remote that 
little or no justification exists either for expectation or alarm. 
All great applications of science in the past have developed 
gradually by a process from lesser to more perfect stages, not 
per saltum by such sudden and tremendous changes as could work 
immense disaster by the iconoclastic nature of the revolution 
they would effect in existing methods. Nor is there any indi- 
cation that the development of wireless telegraphy will proceed 
in a less gradual manner; but, on the contrary, from the 
nature of the limitations imposed by the innumerable diffi- 
culties with which its practical adoption is known to be 
invested, we may feel sure that its applications in the imme- 
diate future must be very restricted, and its extensions gradual 
and slow. 

When we compare the essential process of wireless tele. 
graphy, as now practised, with that of almost every older 
method of signalling we discover a vital difference, which 
constitutes in fact one of the most serious obstacles to exten- 
sive use of the new system. With the exception of the 
crude forms of signalling exemplified by the minute gun or 


the sky-rocket, all methods of conveying messages hitherto 


have involved the confinement of the energy of the signal in 
a definite and restricted path. The mechanical bell-pull, the 
lighthouse, the heliograph, the telegraph of ordinary com. 
merce, the electrical or mechanical telephone—all furnish 
examples where energy, in one form or another, is made to 
pass along a pre-arranged path and is more or less perfectly 
prevented from leaking sideways out of that path. Only by 
such confinement to a definite pathway can any large pro- 
portion of the energy be caused to arrive at the receiving end; 
consequently this is the only means of obtaining high effi. 
ciency. Wireless telegraphy by means of Hertzian waves, in 
in its present or immediately prospective stage of development, 
knows no such condition of working; its methods are 
allied to the beacon.fire, the sky rocket and the signal 
gun, whereby energy is scattered profusely in all directiong 
with the intention that a modest fraction of it shall be 
intercepted at the distant receiving station. If the receiving 
Station be not very remote and the instrument there is of 
great sensitiveness, the signal may, indeed, be successfully 
received; but even at a moderate distance the efficiency of 
the method, considered as the ratio between the useful and 
total energy, is extremely small, and, other things being 
equal, its magnitude diminishes proportionately with the 
square of the distance. That the operation of this law 
of inverse squares puts a speedy limitation upon the 


distance over which signalling by this lavish, energy- 
wasting method may bè carried out will readily be under- 
stood when we point out that even at a distance of only one 
mile the fraction of the total energy intercepted by a receiving 
surface of one square foot area is less than one three-hundred- 
and-fifty-millionth of the total energy radiated from the send- 
ing station. In other words, in order to obtain only one little erg 
of energy on the receiving surface no less than 8:5 x 105ergs, or 
85 watt-seconds (joules) of energy, would have to be scattered 
broadcast from the centre. At a distance of 100 miles—quite 
а short distance, telegraphically speaking—to collect the one 
little erg of energy on the square-foot of resonator plate would 
necessitate an expenditure of & kilowatt for more than half a 
minute; while, to deliver ап erg in the same manner at a 
receiving station in New York, assuming other difficulties 
to have been overcome, a sending station in London would 
have to expend the enormous amount of 156 Board of 
Trade units of electrical energy. Two facts are emphasised 
by this method of illustration, for the figures are intended 
merely as illustrative, viz , that unless, in wireless telegraphy, 
some means are adopted for converging the radiation along a 
definite path, the efficiency of transmission will be infini- 
tesimal, and the enormous quantities of wasted radiation 
spreading away from the line of signalling will have to be 
prevented from interfering with other receiving stations, 
Prof. Lopcz has proposed the syntonising of instruments ag 
& means of preventing this interference, and it is undoubtedly 
possible to tune the receiver 80 that it will respond only to waves 
of a particular pitch; but should wireless telegraphy by Hertzian 
waves ever become extensively practised over considerable 
distances, the number of possible non-interfering tones or 
wave-lengths will be found insufficient for the number of 
receiving stations. ` Besides, the syntonising method of con- 
fining the message to its proper path has the disadvantage 
that it does not confine the energy to that path; it is 
therefore very wasteful. 

Hertzian waves, like their natural relatives—light waves, 
have the property that they can be reflected or refracted ; 
though, from the fact of their much greater wave-length, the 
apparatus requisite for converging them in а parallel beam 
is more difficult to construct and more costly than is, for 
example, the parabolic reflector of a search light or the 
compound lens of a lighthouse. Nevertheless, there are well- 
known substances, of which pitch is an example, which, when 
formed into а lens or prism, have the power of acting upon 
Hertzian waves precisely as lenses or prisms of glass act 
upon rays of ordinary light. As a scientific fact this has 
been known for some time, but there would appear to be 
considerable difficulty in its application to wireless telegraphy. 
We are inclined to think, however, that it will ultimately be 
found necessary to employ, in wireless telegraphy, some such 
means as a huge pitch lens would afford for collecting the 
scattering rays from the Hertzian wave generator or oscillator, 
and refracting them into a beam of almost, if not quite, 
parallel rays ; thus improving, both in efficiency and in 
penetrative power, this interesting method of propagating 
signals through space. Other modes of producing plane-fronted 
waves and a parallel beam of radiation may, indeed, be made 
use of, and it is even possible that the Hertzian wave-generator 
itself may be so improved that only an inconsiderable fraction 
of its radiation will escape from the path of the signal; but 
until some improvement along these lines has been carried 
out, it is probable that the sphere of influence of wireless 
telegraphy will continue to be one of comparatively small 
radius. Yet, within that radius, there are many purposes for 
which it may do excellent service. 
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Submarine Telegraphs : their History, Construction and Work- 
ing. By Cuances Bricut, F. R. S. E. (London: Crosby, Lockwocd 
and Son, 1898). ' 

(First Notice.) 


Only those who have attempted the task, or, indeed, have 
actually accomplished it, can adequately appreciate the 
immense amount of labour and care involved in writing a com- 
prehensive treatise upon so extensive and intricate a subject 
as the one selected by Mr. Bright for the voluminous work, a 
copy of which is now before us. The ramifications of the 
subject alone might have given pause to a less ambitious 
author; for submarine telegraphy is not merely a technical 
science, it possesses & history of its own of international 
interest, its political importance cannot be denied, and around 
it clusters much of the most advanced and modern of electrical 
theory. Any one of the multitudinous threads might have 
furnished a sufficient basis for a respectably large volume, but 
Mr. Bright has set himself, and to a remarkable degree has 
accomplished, the task of systematically gathering up all the 
threads and reviewing the subject as a whole. A volume of 
some 750 pages of interestingly written and admirably illus- 
trated information is the tangible result; and, as we contem- 
plate the copy which has only recently reached us, we realise 
that the task of merely reviewing it will be by no means a 
light one. As а preliminary notice, we have therefore decided 
to give a brief account of the contents of this work, reserving 
our commeni and criticism for a later review. 

The work, we are told, is founded in part on Wiinschen- 
dorff's ‘Traité de Télégraphie Sous-Marine," and compiled 
from authoritative and exclusive sources. It is divided into 
three main parts, treating respectively of the History, the 
Construction and the Working of submarine telegraphs. PartI. 
opens with a short chapter on“ Early Subaqueous Telegraphy,” 
recounting the experimental and commercial work done by 
Aldini, Morse, Werner Siemens, Walker, Brett and others 
before The Dawn of Ocean Telegraphy," which is the sub- 
ject of the succeeding chapter. This second chapter covers а 
wide range of subject-matter, the early sections dealing with 
the period from the first transatlantic line to the Board of 
Trade Commission on the Construction of Submarine Cables, 
1859-61, while the later sections principally relate to cables in 
the East. Chapter III., on Developments," contains a mass 
of extremely interesting matter, and will be read with delight 
by cable men ; it gives a succinct account of those historical 
and never-to-be-forgotten efforts by wbich ocean telegraphy 
was raised from what at first appeared disastrous failure to 
its present pitch of commercial success. The ‘ Miscellaneous 
and Commercial Résumé" that follows is а digest of sundry 
matters, including Pacific cable projects and a collection of 
useful statistics of mileage and finance. The Appendices to 
Part I. deal with (1) submarine telegraphs under H.M. Post 
Office and (2) submarine telephony. 

Part II. is a technical treatise on the construction of the 
elements essential to submarine telegraphy, dealing in order 
with (1) the conductor, (2) the insulating envelope, (8) joint- 
ing, (4) mechanical protection and strength, and (5) the 
completed cable. The appendices include specifications, 
tables and other useful data. Further particulars of this 
section must necessarily be reserved for more detailed notice 
later. 

In the first chapter of Part III. Mr. Dright ventures upon 
an account of the Theory of the Transmission of Signals 
through Cables," and here is the point of contact between 
his treatise and modern electrical science. The pages bristle 
with differentials and summation series, and are adorned with 
curves showing the propagation of impulses along the con- 
ductor, and other theoretical matters that affect practical 
conditions. The next chapter describes the various forms of 
“Signalling Apparatus," and is followed by a technical 
account of methods of Duplex Telegraphy ” and Automatic 
Machine Transmission.” Chapter V., ou ** Recent Develop- 
ments,' includes descriptions of a number of the latest 
forms of signalling apparatus, among which we notice accounts 


of Dr. Muirhead's Universal" transmitter, of the cable relays 
of De Sauty, Judd, Cuttriss, and others, and of Mr. Arthur 
Dearlove's automatie punehing apparatus. This chapter also 
includes an account of the Taylor and Dearlove “leak” cable, 
and of the various methods proposed for rapid cable signalling 
and long-distance cable telephony. The concluding section is 
devoted to“ Wireless Telegraphy,“ and gives a brief account 
of the work done by Mr. W. H. Preece, Signor Marconi, and 
others, in this interesting branch of—scarcely submarine— 
telegraphy. 

So bulky a volume upon a subject (or rather subjects) 
around which there has grown up many and varied claims and 
counterclaims, must of necessity touch upon points on which 
difference of opinion may exist, but there can be no doubt that 
Mr. Bright's book will meet with a welcome reception from 
cable men, if only from the fact that there will be found in its 
pages а very complete sequential story of the rise and progress 
of submarine telegraphy. 


The Law of Electric Lighting. By 

(London : Butterworth and Co., 1898.) 

The appearance of another work on the Law of Electric 
Lighting must not be taken as an indication that there is 
much which is new to write about, but rather that the 
number of persons who are interested in the subject has 
sufticiently increased to make room for a new treatise. Mr. 
Shiress Will has dealt with it in a clear and business 
like manner, which will certainly be appreciated by those 
who may require a handy book of reference. Ina short 
introduction of about 3H pages he gives a general summary 
of the law and practice as to proceedings for obtaining statu- 
tory powers and the rights and duties of those who have 
obtained them. This is conveniently divided into paragraphs 
with marginal headings which make it easy to find what you 
want and get referenees to the sections of the Acts or clauses 
of Provisional Orders which deal with the matter required. 
The Electrie Lighting Acts are next set out im extenso with 
notes in small print upon the different sections, con 
taining cross references to clauses in Provisional Orders, 
of which the most recent form is given later with similar 
notes. Those sections of the Gas Works Clauses Acts 
and Telegraph Acts which are incorporated by the Electric 
Lighting Acts are also set out in full with notes 
thereon. The large space which these sections occupy, 
and still more the formidable Index of 65 Statutes referred to 
in the work, either as being incorporated or as governing some 
part of the subject, will dispel any hasty assumption that the 
law of electric lighting is a simple matter governed by two 
statutes of moderate length. The Electric Lighting Acts, it 
must also be remembered, cover a very wide field, contemplat- 
ing the use of electricity for “апу purpose whatever to which 
it may for the time being be applicable, except the trans- 
mission of any telegram." In the matter of definitions, 
excepting, perhaps, in the domain of theology, there is pro» 
ably nothing which has ever been invented to beat the com- 
prehensive vagueness of the one given in the Act of 1882 Ш 
the following terms: „The expression electricity means 
electricity, electric current or any like agency." Presumably 
the “like agency " includes any other agency which it 18 
bevond the power of the draughtsman to explain ; for instance, 
the law of gravitation. 

Reperusal of the Act of 1882 brings us across an almost 
forgotten section, the gas-panic section No. 29, which 
empowers the Board of Trade to relicve gas undertakers of 
their obligations in areas where the competition of electricity 
has rendered their business unprofitable. If there are ary 
gas companics eager to claim the benefit of this section 
we have not heard of them. The records of the Stock 
Exchange will probably supply the reason; and, by way 
of illustration, we make the following extract of prices 
quoted for Gas Light and Coke Company ‘ A ” stock :— 

Price on August 18, 1882 ‘the date when the first Electric 173 


Lighting Act received the Royal assent) а... 
Price on August 18, 18927 —·———————ͤ2ũ2—2½ t 314 


The fifteen years’ competition of their dreaded rivals does 


Joux $Snimrss Мил, Q.C. 


! not seem to have hurt them very much, апа without risking 
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the allegiance of our electric lighting friends we may cordially 
wish all gas companies equal prosperity for the future. 

The chief interest in the law of electric lighting at the 
present moment is, after all, mostly prospective. We are 
more anxious to know what Mr. Shiress Will may have to tell 
us in his second edition than to read the most lucid expla- 
nation of existing legislation; and we ought not to have 
very long to wait. Mr. Ritchie has promised a Consoli- 
dation Act, which should now be delayed no longer than 
the exigencies of Parliamentary business render absolutely 
necessary. The modern forms for Provisional Orders, 
which we prefer to date from the Session of 1889 rather 
than from the year 1882, as done by Mr. Will, have not 
only taken permanent shape, but we have now nine years’ 
experience of their operation in practice, so that they 
may well be stereotyped by Act of Parliament, which will 
gave much trouble and expense in connection with future 
grants. Weare also looking forward to the Report of the 
Joint Committee of the two Houses now sitting and the fate 
of several pending Bills to tell us what is to be the future of 
electric lighting undertakings in certain very important respects. 
Is the new departure which we have recently seen in the case 
of the Light Railways Act, whereby compulsory powers can be 
acquired without a special act, to be extended to undertakers 
under the Electric Lighting Acts? Shall they be granted 
facilities enablihg them to have a generating station outside 
their lighting area, and shall they, to any and what extent, be 
relieved from the liability, now always hanging over them, to 
actions for nuisance ? 

At present, the principles which have guided the decisions 
of the Courts in such actions, although clear enough to 
lawyers, are not so easily grasped by the lay mind, and can 
hardly be satisfactory to the public, which has somewhat 
outgrown the legal doctrines. The operations of an electric 
tramway company, which upset all the telephones in a large 
district, have been held to be protected by its statutory 
powers; while electric lighting stations, equally necessary to 
enable their owners to fulfil statutory obligations, are denied 
any such protection, although only one neighbour may be 
annoyed. 

The answers of Paliament to these questions are of the 
greatest importance, not only to electrical undertakings, but 
to the public, since they will materially affect the price and in 
many cases the possibility of a supply of electrical energy, 
whether for light, motive power, or heat. We hope we shall soon 
have these answers, as well as a Consolidation Act, and that 
Mr. Wills will then lose no time in writing about them as 
clearly as he has done in the work now before us. 


Radiography and the X-rays, in Practice and Theory. Гу S. R. 
Borroxk. (Whittaker and Co., London, 1898.) 

Mr. Bottone's book on ‘ Radiography is a handy volume 
of some 172 pages, well printed and filled with interesting 
matter. While the work cannot be expected to appeal to the 
expert, neither can it, in some ways, be counted an ideal text- 
book for beginners. In the first chapter we were surprised to 
see Dr. Shettle’s results, as to the action of a magnetic flux 
upon sensitive films, quoted seriously. We were under the 
impression that those results were afterwards admitted to be 
due toa much more tangible cause than was at first supposed. 
But the portions of the book devoted to instructions in induc- 
tion-coil making and to the construction of various other 
X-ray apparatus are especially useful and well done: indeed, 
the immense amount of detail in this, as in the rest of the 
volume, points to considerable labour and care having been 
spent upon its compilation. The illustration on p. 111 of 
spreading gum-water’’ is doubtless very realistic, but, in 
our opinion, also very superfluous. We would further submit 
that the arrangement of apparatus shown in Fig. 29 is 
liable to be misunderstood. The completeness of the work 
is a feature—there are chapters on photographie methods, 
fluorescent screens and general manipulatory details, to say 
nothing of a discussion as to the probable nature of the. N-rays, 
eleetricity and the very ether itself. A number of excellen 
photographs and a full index complete the volume. 

Сы Dae a TE. 


A Popular Guide to Oommercial and Domestic Telephony. 
By M. Byxa, M. I. E. E., and Е. С. Bett. (London: The General Elec- 
tric Company and Whittaker and Co., 1898.) 

This volume, modest in all but its title, is intended merely 
as а guide to the telephone fitter, to aid him in the erection 
and repair of private telephone installations in which appa- 
ratus of the General Electric Compary’s manufacture is used. 
It should fulfil this purpose admirably, as the descriptions of 
the various instruments апа the methods of putting them up 
and of locating faults are written in such а way as will be 
appreciated by an intelligent working man, and are without 
any pretension to literary style. The theoretical portion is 
also in general sufficient for the class of readers to whom the 
book is addressed, but Messrs. Byng and Bell might well have 
&voided giving & wrong explanation of the reason for using 
induction coils in connection with transmitters, and they might 
have steered clear of some inaccuracies in their remarks as to 
the series and parallel connections of cells. We looked in 
vain for anything on Commercial Telephony" in the book. 
No questions of pounds, shillings and pence are dealt with, 
and the commercial element seems only to be represented by 
а consistent ignoring of any other apparatus than that supplied 
by the General Electric Company. This feature naturally 
renders the book less valuable from the reader's point of view. 
The authors should have aspired higher than to produce а 
mere trade publication. 


THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.* 


BY F. CHARLES BAPHAEL. 
(Continued from page 618, Vol. XL.). 


VIIL—INTER-URBAN TELEPHONY. 


The methods of working an inter-urban telephone system 
must necessarily differ from those employed in the case of 
ordinary exchange and inter-exchange work. It is not only the 
greater length of the lines per se that necessitates a different - 
system of switching; other conditions obtain which render 
imperative a modification in the ordinary methods. In the 
first place, whether it is owing to the expense of constructing 
such lines, and to the natural disinclination to allow capital 
to lie idle, or to constant increase in the use of the telephone 
as a means of inter-urban communication, the supply of inter- 
urban or “trunk ” lines during some of the busiest hours of 
the day falls short of the demand. This does away with the 
possibility of treating the calls in the same way as requisitions 
for an inter- exchange connection, and dealing with them directly, 
as they come in. All demands for trunk connection must be 
entered on tickets, and treated strictly in rotation, the origina- 
ting subscriber being called up again when his turn to use the 
trunk wire in question comes round. Secondly, even were this 
unnecessary, every trunk connection has to be paid for, and, 
in consequence, every demand has io be noted, and subse- 
quently booked. At all busy centres, therefore, except during 
slack hours, each demand is transmitted first of all to a 
“record operator," who enters particulars of it on а ticket, 
and this ticket is passed on to the switchboard at which the 
required trunk wire terminates. The tickets are treated 
strictly in rotation at each section of the board in the order of 
demand, and, as each turn to use the trunk wire In question 
comes, the subscribers at the two ends are called up. It is 
not an casy matter to give a clear and concise account of the 
methods of switching used, for these may be regarded at 
present, especially in the case of the large centres, as in a 
transitional stage, there being nearly as many different methods 
ав there are large trunk centres. An attempt will, however, 
be made to give an idea of the general features of the prin- 
cipal systems used by the Post Office for their inter-urban 
lines, but a considerable amount of detail must necessarily be 
oinitted. 

Recorn Таче, 

In many important centres, lines are set aside to ре used 

as record or * ticket” lines. These lines lead from the 
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National Telephone Company's exchanges and from the call 
offices and local exchanges belonging to the Post Office, to the 
record table in the room in which the trunk switching is 
operated. Fig. 62 shows the method of connection used in 
large centres. It is at present employed at Manchester, 
Liverpool and Bradford. The National Company's end of the 
record wire terminates at the two outer line springs of a 
7-point jack of the usual type, the two inner springs of which 
are not used. The outer spring of the jack usually employed 
for the test wire is connected through a relay to the B line, 
and the local circuit of the relay includes merely а battery and 
indicating lamp. А grid indicator is sometimes substituted 
for the relay and lamp circuit. The Post Office end of the 
line ends in a 4-point jack, which is connected through a grid 
indicator to another 4-point jack, the outer springs of the 
latter being normally short-circuited by a solid brass plug, as 
shown in the diagram. The subscriber desiring a trunk con- 
nection has merely to say the word Trunk to the National 
Company's operator, and the latter connects the subscriber's 
line directly to the record jack, of which there is at least 
one (usually there are three or four) on each section of 
the switchboard. The insertion of the plug into this 
jack puts the outer spring of the jack to earth, and thus 
closes a circuit from the smaller part of the battery 


then plugs into the call wire and repeats the demand to the 
Post Office operator, who inscribes it on & ticket in the usual 
way. These call wires often go by the general name of 
*gervice lines, or more accurately wp service lines, to 


distinguish them from the down service lines which are used 


by the operators at the trunk board in the Post Office exchange 
to speak to the operators at the National Company's trunk 
junction board when a subscriber is wanted. 

At centres where fewer than ten trunk wires are to be served 
there is no special record table, and the same operator who 
receives and records the demand has to do the switching. In 
this case а wire is set apart аз service wire to do both up and 
down work. This wire is connected through an 8-point jack 
to а self-restoring indicator at the Post Office end and con- 
nected in the same way as a subscriber's line at the National 
end. On receiving a cal! the Post-Office operator plugs into 
the jack, connects her speaking set to the line by switching 
over her listening key, and takes note of the demand. The 
restoring circuit of the indicator is connected to two of the 
springs of the 8-point jack, not to the listening key as in Ше 
National Company's self-restoring system. 


APPARATUS. 
Before entering into a description of the methods of making 


at the Post Office end through the grid indicator, the the actual trunk connections, a description of some of the 


NATIONAL END 


POST OFFICE ENO 
LINE 


B. LINE 


T' 
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Fic. 62.— Connections of Record Lines at Busy Centres. 


B line and the relay at the National end, and back through 
earth to the battery. The relay at the National end is 
** biasged " against such a small current, but the grid indicator 
at the Post Office end shows white and calls the attention of 
the record operator. The latter inserts the plug connected to 
her speaking set into the top jack, replies to the subscriber 
and gets his demand direct. Having entered it she removes 
both plugs. This connects the larger side of the battery 
between the В line and the earth, actuates both the grid 
indicator and relay. The local lamp circuit at the National 
end is closed, this being the signal to the operator at that end 
to remove her plug. Аз soon as she does this the outer 
gpring of the jack falls away from the earth strip and, the 
circuit being broken, the lamp goes out and the grid indicator 
returns to black. The Post Office operator then replaces her 
short-circuit plug and the normal condition of affairs is 
restored. | 
This method has the advantage of putting the subscriber 
directly in connection with the record table at the Post Office, 
but it requires a number of record lines that would not be 
justified in the case of smaller centres. The usual method 
employed is, therefore, the call-wire system. A call wire is 
usually provided for every 20 trunk-junction lines. Each call 
wire ends in the head.gear and breast-plate instruments of a 
record operator in the Post Offiee switch-room, who is con- 
tinuously listening during the busy hours of the day. In this 
cage the National exchange operator receives the full instruc- 
tions from the subscriber wishing for а trunk connection, and 


apparatus used will not be out of place. For the sake of con- 
sistency the same nomenclature as has been used throughout 
this series of articles will be retained, but it is as well to 
mention that the Post Office have given different names to 
three important pieces of apparatus. A plug is termed 4 
“ peg,” a jack is known аз a “switch-spring,” and, finally, 
the listening key goes by the name of “speaking key, i 
being feared, perhaps, that listening key has too much similitude 
to the expression listening at the keyhole.” 


Fic. 65.— Post Office Pattern Eight-Po'nt Jack, (Half actual size.) 


The 8. point jack is shown half actual size in Fig. 63. А8 
seen from the top view, its main portion is merely a 4-point 
jack of very solid construction. When the plug is inserte 
the tip makes contact with the shorter outer spring, ап ш 
sleeve with the longer one. At the same time the steel va 
B is pressed upwards, and pressing on the ebonite pillar above 
it, brings the spring M away from the spring К and into con- 
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tact with another flat spring N. "The eighth point is the con- 
tact between the barrel of the jack and the sleeve of the plug, 
but this is not used. Аз multiple boards are not used for 
trunk work, there is no reason to aim at compactness as in 
the case of the National Company's spring jacks. The plugs 
are similar to those used by the Company. It is unnecessary 
to describe the grid and self-restoring indicators, as these are 
almost exactly similar to the types already referred to.* 


hangs verlically, but when the caller's receiver is on the hook 
the magnet is energised and the pointer is deflected. As the 
shutter A falls the spring S is brought into contact with the 
pin C, this contact being used to close a local bell circuit if an 
audible signal is required. The ring A carries an ebonite 
plate, D, on which the name of the office is marked. 


JUNCTION LINES TO NATIONAL Company's EXCHANGES. 


As subscribers’ and call box instrument the Gower-Bell is The methods used for calling up subscribers when the trunk 
being gradually superseded by a combination of a Deckert wire demand has “ matured ”’ vary in different centres, 
transmitter with a light two-pole Bell-pattern receiver. The | according to local conditions. In general call wires are used 
to convey the instructions from the Post-Office to the National 
Company’s trunk-junction board, and a system of automatic 
clearing signals is uscd on the junction wires. It is, however, 
still a matter for discussion and trial between the engineers of 
the Post Office and the National Telephone Company whether 
it may not be advisable to substitute for the call wires an 
automatic calling system, thus using the junction wires as 
service wires as well, and saving one line in every twenty (the 
proportion of call wires to junction wires usually employed). 

Fig. 65 shows tlie customary method of connection for 
automatic clearing signals. When automatic calling is used, 
the circuit through the battery C to earth is omitted, and 
connections shown dotted are added, or some equivalent 
arrangement. Ordinarily, therefore, 4-point jacks or only four 
of the springs of the 8-point jacks are used at the Post Office 
end. The outer springs are connected to the junction line, 
and the two inner springs are connected together through а 
battery, C, to earth. At the National end, after passing 
breast-plate transmitters and head-gear receivers used by the through a 4-point jack used only for testing purposes and not 
operators differ but little from the patterns already described. for operating, the line is led through a listening key to its 
The ringing and listening keys vary somewhat from the types | plug. Before reaching the key it is bridged by an inductive 
used by the National Company, especially the latter, which | resistance, К, tho middle point of which is connected through 
contains more contacts as will be seen in the diagrams later. a grid indicator to the socket of the plug, an earth connection 
In series with the self restoring ring-off indicator is а “ tele- being made here as soon as the plug is removed. Each trunk 
phone exchange galvanometer for receiving the ring-off | operator at the Post Office serves five trunk lines, and has 
signal from Post Office exchange and call office lines, the two | five junction lines to the National Company's exchanges, as 
instruments being in bridge across the operating cords. On . well as five to the Post Office local exchanges, call boxes, &c. 
the trunk lines, ‘ polarised indicator relays ' are used for the | Each National Company's operator attends to 24 junction 
double purpose of calling up and indicating whether the line | lines. Her call wire is permanently connected to her trans- 
is free or engaged. They will be referred to later. mitter and receiver, aud is multipled to five operators at the 
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Fia. 64.— Post Office Pattern Polarised Indicator. (Full size.) 
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Fic, 65. —Trunk Junction- Line Connections. 


A simple form of indicator is also used at the trunk end of | Post Office. Besides her listening key, each Post Office 
junction wires from counter and call oflices at post-offices, as | operator has two call-wire keys, and on depressing one of the 
а calling-up indicator. This latter instrument is similar to: latter her transmitter and receiver are connected to the National 
that in use at local post-office exchanges. Fig. 64 is a front | or Post Office exchange call-wire circuit. The operator's con- 
and side elevation of the indicator (half actual size). The nections at the trunk board will be dealt with more fully 
electromagnet MM is mounted on a circular brass base. Its | presently. 
armature is a ring of soft iron, A, hinged at B so that it tends The method of calling a subscriber to a trunk is as follows. 


to fall outwards away from the magnet, and is only retained | The Post Office operator depresses her call-wire key, and tells 


when a current is passing. (On the Post-Office exchange the National operator the number of the subscriber wanted 
system a current is permanently flowing through the caller's and of the junction line on which he is to be connected. The 
line when it is not in use.) The magnet needle P serves also latter operator takes the plug of the linc in question, the listen- 
as pointer. When no permanent current is flowing through ing key being in the normal listening position, and makes the 
the line, de., when conversation is in progress, the pointer, engaged test by touching the barrel of the subscriber's jack with 


2 See The Electrician, Vol, XXXIX, pp. 810 and 604. the tipof the plug. If the subscriber is not engaged she plugs 
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the junction wire into his jack, and the Post Office operator 
sees the call through. lf he is engaged she first notifies the 
Post Office operator to that effect (saying, for instance, 200 
engaged, but through on 2 "), and then plugs into his jack. 
The National operator has then to tender the call (* Trunk 
connection waiting for No. 200. Will you have it?“) If the 
subscriber says “ уез” he is given five seconds to explain the 
matter to his friend and to ring off, and then the trunk con- 
nection is made. On the completion of the conversation the 
Post Office operator receives the ring-off signal, and withdraws 
the plug from the jack at the end of the junction line. This 
connects both wires to earth through the battery C, and a 
current flows through the lines to the middle point of the 
bridging coils at the other end, through the grid indicator and 
back to earth and battery by way of the socket of the plug. 
The National operator teeing the grid indicator show white, 
removes her plug, the clearing eurrent is interrupted as soon 
ns the plug reaches its socket, and the conditions are as at 
To indicate the prineiple of automatie calling the dotted 
connections have been added to the diagram. It is seen now 
that a retardation coil, 8, is put in bridge at the Post Office 
end of the line, its middle point being earthed through a grid 
indicator when the plug is in the 8-point jack. The battery С 
and the earth connection through it are removed, and a battery, 
C’, is substituted and connected as shown. Another battery, 
D, of the same E. M. F. as C', but opposing it, is added at the 
National end, between the grid indicator and earth, when the 
plug at this end is not in use. When no plugs are inserted, 
C and D are connected between earth and the middle 
points of S and R respectively, through the grid. indicators : 
but as the batteries oppose one another no current will 
pass. When the Post Office operator wishes to call up 
the National end, she merely inserts а p'ug in the jack, 
thereby connecting the middle point of S to earth through 
the lower springs of the jack, and of course connecting the 
operating cords to line. Current flows then from the battery 
D through the grid indicator, the two arms of К in parallel, 
and the two lines in parallel to 5 and back to earth and battery. 
The grid indicator shows white, and the National operator 
removes the plug of the line in question from its socket, ready 
to insert it in the jack of the subscriber demanded, and puts 
over her listening key so as to connect her speaking set to the 
junction line and receive instructions. As soon as the plug is 
removed from its socket, the battery D is disconnected and the 
grid returns to black. The act of removing the plug at the 
Post Oflice end sends a clearing signal exactly as in the last 
case. А relay is sometimes used in circuit with С, so that the 
Post Office operator can see whether the plug at the National 
end has been removed, and it also enables the National 
operator to call up the Post Oflice operator by taking her plug 
out of its socket. The important centre where automatic 
calling has been adopted is London, where all available wires 
are used as junction wires. In London the chief modification 
in the method described above is the use of a single-cord board 
nt the Post Office end as well as at the National end, the 
8-point jacks being replaced by contacts in the plug sockets. 
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ELECTRIC CABLES WITH DRY-AIR CIRCULATION.* 


BY A. ВАНБАКАТ, 


The telephone network in Paris is entirely underground, and up 
to 18% it was made up entirely of gutta-percha covered seven-pair 
cable. Tie price of these cables and the cost of laying them was 
very high. The external diameter of the cables was from 0 82 to 
Osjin. When the transformation of the Paris telephone system 
was begun іп 1893, with the object of diminishing the number of 
exchanges and erecting multiple boards, it was recognised that this 
type of cable would take up too much room and would be too heavy, 
and fifty-pair cables, tirat with cotton insulation and subsequently 
with paper insulation were tried, the cables being entirely filled 
with рагаћа. Each of these cables replaced seven of the seven- 
pair cables, and effected an economy of 40 per cent. in the cost of 
the lines to distribution centres, when the cost of laying the cables 


"Abstract of a Paper read before. the Societe Internationale des 
Electriciens, March 2, 1888. 
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was taken into account in both instances. Ор to the middle of 
1894, 115 miles of this type of cable was laid, and then the 
adoption of cables with dry-air circulation became general. As 
mentioned above, the first cables, which were made by the Western 
Electric Company of America, were entirely filled with ратаћо, 
Later patterns were only paraffined at the ends of each section for 
a distance of about 256. This sealing of the ends of the sections 
was to prevent a disturbance, caused by a perforation in the cable, 
from extending to more than one section. "The jointing and, more 
especially, the repair of these cables when laid in the sewers pre- 
sented serious difliculties, and as a remedy I proposed that cables 
should be manufactured in such a manner as to allow of the passage 
of dry air through them from one end to the other. On comparing 
the cost of such cables with that of the paraflined cable they 
replaced, and again taking account of the cost of laying and joint- 
ing, it is found that an economy of 68 per cent. was eflected ; that 
is to say, the cost was only about one-fifth that involved in the use 
of the gutta-percha-covered cable. Ав a result of this saving in 
cost, and of other considerations still more important in my opinion, 
all patterns of cables used by the French Administration of Posts 
and Telegraphs, whether for telephony or telegraphy, have been 
replaced by the type with dry-air circulation. 


I will now describe the system of telephone cables employed at 
present in Paris. All new cables are ordered with paper insulation 
and dry-air circulatiun. No special process is specified to the con: 
tractor, who is free to use a longitudinal ога spiral paper covering. 
А certain tenacity is specified for the paper, but this is also to 
the interest of the contractor, as it would be impossible to mant- 
facture the cable if the paper ribbon were too brittle. The thick- 
ness of the lead varies from 0 098 to 0:148 for the different types 
of cable containing 1, 7, 28, 56, 112 and 224 pairs. A maximum dia. 
meter is specified in each case, and a maximum capacity of 00 
microfarad per kiloinetre (0:1126 microfarad per mile). The con- 
tractor is free to use a diameter smaller than the maximum specified, 
if he fultils the other conditions, and this is of course to his 
Interest, as the price of the cable can be diminished in that way. 
and it is a question of public tenders. The large cables of 56, 112 
and 224 pairs are laid in sheet iron conduits, the others are fastene 
on hooks. Some of the large conduits near the central exchange 
in the Rue Gutenberg have as many as ten cablcs above one another. 
The cable heads are of wood. As it is impossible to make these 
wooden boxes sutticiently air-tight to withstand the pressure of ar 
used, the end is sealed with parattin, and the air is sent through à 
pipe tapped into the cable behind the seal. The joints are made 
without special precautions ; the conductors are simply twiste 
together and covered with a paper tube, and the whole joint 18 
covered with a lead sleeve soldered to the lead sheathing of the 
cables on either side. The cables end in distribution chambers, 
from whence they are distributed in seven-pair cables, and finally 
in single-pair cables to the subscribers. In these chambers cast- 
iron cable-heads are used, with double bottoms, but occasionally 
this distribution is made in the sewer itself by means of a speci? 
lead sleeve. Distribution from seven-pair to single-pair cables 18 
usually made through a piece with seven tubes, but in rarer cases 
where a single subscriber is far from such a distributing point, his 
single-pair wire has been tapped directly from the soven-palr cable, 

The chief advantage of this dry-air system lies in the facility 0 
making repairs. If a cable is damaged and the quantity of water 
which has penetrated into it is not great (this is shown by the 1080- 
lation test), it is sutticient to force dry air through the cable, To 
hasten the drying action of tho air the cable is heated where the 
fault is; the place is localised by an electrical test, and is easy to 
find by hearing the escape of the air. After some hours the 80 
lation resistance will be high enough, the fault is soldered up. à" 
the repair is complete. If the cable has been completely 508 i 
the same method is used, but it takes longer to dry the cable, an 
16 is necessary to shift the subscribers : but thia happens less 
frequently. In Paris air from the mains of the Parisian Cem 
pressed Air Company is used ; in large provincial towns Westing- 
house pumps are usually employed. The air is dried by passing it 
through six large cylinders, 1ft. diameter and 4ft. high, containing 
calcium chloride. Cables more particularly liable to be covere 
with water in the sewers are kept continuously at a pressure 9 
three atinospheres, and a meter shows as soon as there is а puncture. 
This is especially important when no spare cables are available. 

Cables with dry-air circulation have even been used to replace 
long-distance underground lines. Thus, a section 40 miles long has 
been laid from Marseilles to Toulon. This cable has six pairs 0 
2mm. conductors. Faults have been dried out of this cable by 
means of a hand-pump, and a portable dryer, but it is suggested to 
use the petroleum motors of motor-cars for the purpose of working 
the pump. 

In an article published in the (нех Tl équepheptes m May- 
June, 1594, T expressed the opinion that all gutta-percha covere” 
telegraphic and telephonic cables should be replaced by dry-an 
cables. Falso added that these cables would be found useful for 
the transmission of electrical energy. At present, taking account 
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tion of the magnetic system plays the same part here as Feddersen's 
turning mirror in his experiments. By means of an automatic 
arrangement I made the magnetic field vary synchronously with 
the discharges, and in this manner I observed that the distance 
between the lines of the spectrum increases with the capacity and 
water resistance connected to the cathode. If, on the other hand, 
the capacity and water resistance are connected on the anode side 
we do not obtain the phenomena described above, but other results 
lees marked, and of a nature to confirm the theory. If the 
cathode plate is badly fixed to the leading-in wire the results are 
quite different. "The spectrum in that case consists of large bands, 
which are hardly affected by the capacity and water resistance con- 
nected to the circuit. If the cathode rays emanate from different 
points, irregularly distributed on a cathode plate, the results are no 
longer well defined. 

The phenomena which I have just described throw considerable 
light on M. Jaumann's discovery of interference surfaces of cathode 
rays. It appears to me also that this indicated differentiation of the 
discharge emanating from the cathode promises to throw more 
light on the question of stratification of the positive column. From 
‚в well-known experiment of J. J. Thomson's it is certain that the 
strata appear at first near the anode, and later on in the neighbour- 
hood of the cathode. But does it follow that the elementary dis- 
charges which are indicated by these strata are emitted by the 
anode? The strata do not exist in the neighbourhood of the 
cathode ; yet it is admitted that the elementary discharges are also 
propagated across this space. Now we know that the distance 
between the strata and the cathode depends greatly on the distri- 
bution of the electric force in the tube, and this distribution is 
quite different at the moment a discharge commences than it is 
later. On the other hand, M. Goldstein showed 16 years ago* 
that properties of the simple and well-defined strata depend 
entirely on the nature of the cathode, and not at all on the con- 
ditions of the anode. I have just shown that the distance 
between the simple strata does not vary if one connects capacities 
to the electrodes ; even small capacities connected as intimately as 
possible to the cathode and anode have no influence in this direction. 
The number of intermittent shocks creating the strata in unit of 
time is probably regulated, therefore, by the gas alone, or by the 
properties of the Grotthus chains formed in it. 

From what I have just described, I think that it would be most 
natural to suppose that the cathode emits: (1) Intermittent dis- 
charges whose properties are principally regulated by conditions 
exterior to the discharge tube, viz., the difference of potential 
between the anode and cathode, the capacities and the state of 
conductivity in the neighbourhood of the cathode—these discharges 
create the cathode rays ; (2) Discharges whose properties are, above 
all, regulated by the conditions of the gas in the tube—these dis. 


charges cause the strata. 


of the results obtained, I am convinced that an experiment in this 
direction ought to be made, and that the electrical industry would 
find important advantages from the point of view of economy and 
facility of repair. It would be very easy to maintain these cables 
under pressure, as explained above, and one would then be protected 
from interruptions due to the accidental perforation of the lead 


covering. 


— 


ON THE CATHODE-RAY SPECTRUM.* 


BY M. BIRKELAND. 


On September 28, 1896,t I had the honour to present to the 
Académie des Sciences a note on some experimental results 
obtained on deflecting suitably a very narrow beam of cathode rays 
by magnetic forces, in such a manner as to cause the deflected rays 
to be made manifest by phosphorescence on a glass surface beyond 
other luminosities which might trouble the phenomenon. By this 
means one recognises а certain dispersion of the deviated rays, 
showing that they form themselves into different groups. 

Recently Prof. J. J. Thomson + found that the appearance of this 
spectrum is always the same for discharges across different gases, 
provided that the mean differences of potential between the anode 
and cathode are also the same. He found besides that the same 
spectrum can be produced by detlecting the cathode rays by elec- 
trostatic instead of by electromagnetic forces, "These results are 
easily understood by the following researches which I have just 
made, after having perceived that the appearance of the spectrum 
varies—sometimes even considerably—with different cathodes intro- 
duced successively into the same tube. It appears that it is less the 
different material forming the cathode than the details of its 
mechanical construction that is the cause of this. By taking 
certain precautions, however, one succeeds in obtaining regular and 
corresponding results for different tubes. I will describe some 
obtained with an ordinary aluminum cathode, in which the metallic 
contact between the different parts, and the contact with the 
conducting wire connecting the cathode to the negative pole 
of the large coil used, were as perfect as possible. In addition, 
precautions were taken before the experiments to carefully 
remove occluded gas from the tube and the electrodes, after whicha 
sufticiently small quantity of pure hydrogen was introduced into 
the tube to prevent the potential difference between the anode and 
cathode at the moment of discharge from falling below 10,000 volts. 
During the discharges the cathode rays must emanate regularly 
from the middle of the cathode. 

Taking account of the above remarks I found, in а special 
spectrum, four yellow bands separated by dark bands. In each 
Juminous band I often distinguished lines of more intense lumin- 
osity, and sometimes these lines appeared fairly numerous. To 
study these phenomena closely I introduced an adjustable water 
resistance in series with the cathode and connected to it by a short 
fine copper wire. By this means a single yellow band is obtained, 
which remains steady from one discharge to the next, and can 
easily be given a width of severa] centimetres by giving a suitable 
value to the resistance. The width of the band increases, morc- 
over, with the primary current of the coil used, and, in addition, 
with a variable water resistance it has a very marked maximum. 
At the first glance this band appears to have a uniform luminosity, 
but on examining it attentively traces of an enormous number of 
lines are observed. 

If, however, the copper wire connecting the water resistance 
with the cathode is joined to an insulated metallic ball (I employed 
spheres of 10ст. and 30cm. diameter), the yellow band contracts 
and resolves itself into fine lines, changing their position now from 
one discharge to the next. It is easy to see, without counting, that 
these lines are much more numerous when the 10cm. sphere is used 
than with the 50cm. sphere, other things being equal. The number 
of lines could be diminished at will by adding capacity. I used 
three Leyden jars, whose volume was 120, 750 and 1,200 cubic ст. 
respectively. With the first Т estimated that there were about 30 
lines, with the second I counted five, and with the third I rarely 
saw more than one. It must be observed, however, that with these 
capacities the number of lines increases with the primary current 
and diminishes when the water resistance ів increased, 

There is а means of separating the lines of these spectra from 
one another to any desired distance. If by trial one succeeds in 
closing the circuit of the deflecting magnets at the moment a dis- 
charge is taking place the spectrum widens considerabiy, and I 
have often succeeded, with the smallest Leyden jar, in produc- 
ing on the glass a phosphorescent image of perfect beauty and 
almost identical with the images of intermittent discharges repro- 
duced in a celebrated memoir of Feddersen’s.s The rapid varia- 


CORRESPONDENCE. 
rc 
THE DEFINITION OF THE LOAD-F ACTOR. 
10 THE EDITOR OF THE ELECTRICIAN. 


Бик: In a recent issue you were good enough to credit me 
with the invention of a new definition of load-factor,’’ and 
you presumed that the conclusions drawn in my recent Paper 
were influenced by my own special definition. I should hardly 
trespass on your valuable space for the sole purpose of correct- 
ing this slight and unimportant misapprehension, but I venture 
to do ко for the purpose of suggesting that it would be desir- 
able, while the subject is on the tap/s, to invite а settlement 
once for all of the definition of ** luad-fartor.” To many this 
may seem a work of supererogation, especially to those who 
remember the paper which Mr. R. E. Crompton read before 
the members of the Institution of Civil Engineers in 1891 
when the term was first brought into prominence in connoc- 
tion with electricity supply undertakings. 

In the course of the debate on Mr. Crompton’s Paper, a 
complete agrcement was come to as to the sense in which the 
word should be employed. In this sense I used it in my 
recent Paper, viz., the ratio of the actual unita generated 
(during the year) to the product of the marimum loud. of the 
year aud the total hours of the year. In the course of the 
debate on my Paper some of the members, to my surprise, 
appeared to consider this definition novel, and suggested that 
load factor should be deemed to be the ratio between the actual 
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* From the Comptes Rendus of January 17, 1898, 
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units generated and the product of the maximum plant capacity 
of the year and the total hours of the year. 

In commenting upon this suggestion I pointed out that the 
fact of no undertaking having reached its limit of capital 
expenditure made the proposed definition quite useless as a 
means of comparing the respective advantages held by various 
works with regard to the continuance or otherwise of that load 
which influenced costs of working. 

Let me illustrate my objection, using as one factor the 
maximum plant capacity of the year instead of the maximum 
load of the year, and taking two works, А and D, both with & 
rapidly rising load, both having attained the same maximum 
output of, say, 1,200 kilowatts in December, 1896, and both 
then equipped with plant of а maximum capacity of 2,000 
kilowatts. Let us suppose that they each took the wise pre- 
caution of ordering additional plant of a capacity, say, of 1,000 
kilowatts, and that before the close of 1897 one of the works, А, 
had been fortunate enough to obtain delivery of the plant 
while the other works, D, did not obtain delivery till March of 
this year. Ifinthe case of each works the maximum output 
had reached 1,800 kilowatts at the close of the year, the output 
in each case being 2,000,000 units, it is manifest that the 
load-factor of each of the works would be identical, not being 
in any way affected by the vagaries of the firms supplying the 
new plant. Under the generally-accepted definition the load- 
factor in the case of each would be arrived at thus :— 


= о лири . 12:68 per cent. 
1,800 (maximum load) x 8, 760 (hours of year) 
In any comparison of the elass of demand upon the respec- 
tive works this figure would be the only one that could be 
relied upon with the result that the effect of load-factor on 
costs of production would, as is obvious, be ident'cal. 
Compare this result with that obtained under the method, 
proposed by my critics, of taking as one factor in the problem 
the marinum. plant capacity instead of the maximun output 


thus :— 
Bpruniovs Loap-Factor. 


Works A. 


| 2,000,000 units x 100 per cent. | 7.60 per cent. 
3,000 (plant capacity*) x 8,700 (liours of year) 


Works D. 
2,000, 000 units x 100 per cent. 


2,000 (plant eapacity*) x 8,760 (hours of year) ни 

In setting out this reductco ad absurdum I desire to guard 
against the impression that а comparison of output with 
plant capacity is never necessary. I believe it to be most 
valuable, but I plead for distinguishing the ratio between the 
two by some word other than load-factor, 

So far, in defence of the term as used by earlier writers on 
Costs," and as used by me iu my recent Paper. Now for 
my suggested improvement in arriving at the “ percentage of 
use of plant." Permit me to repeat the exaet words of my 


Paper :— 
“It will be seen that I have followed the lines laid doan by former 
writers, but I beg to point out that, though the method applied to euch 
works in succession produces results which are reliable for the purpose of 
comparison, the lond-factor arrived at by no means represents the per- 
centage of use of the plant, and for the following reasons :— | 

“In the present stage of every works in the country, almost without 
exception, there is а gradual increase throughout the whole of the year in 
the number of lights attached to the circuit, culinimating usually in a 
maximum demand at the end of the year appreciably higher than that 
which obtained at the beginning. The result is that the ratio of the 
units actually generated to the product of the maximum demand (which 
only occurred at the end of the year), and the total hours of the year, is 
much greater than it would be it an average of the maximum demand at 
the beginning and at the end of the year were used as the basis of caleula- 
tion ; though it is obvious that such average maximum demand is the 
more correct basis to take in order to arrive at tbe ratio of actual deinand 
for current to а demand extending over the whole 24 hours daily. 

“In order to illustrate my meaning, I have, in the following cases, taken 
the maximum demand of the close of 1895, averaged it with the maximum 
which occurred at the end of 1596, and set out. the resultant lcad-factors 
(sec Table XIV... 


- — — — p— — — — — — Eu cres — — — des = 


* At end of 1897. 


“Table XIV. Load Factors. 


Worked out on the basis of averaging the maxima of the beginning 
and end of the year. 


Mean of 1895 Load-factor | Load. factor 
& 1896 maxi- оп basis of | on basis of 
mum demaud. average maxi- 1896 masi- 


Units gene- 
Name of place. rated during 


Kilowatte. num demand. mum demand. 
S —— eM MÓo— ER ser FF 
Brad ford. . 874,525 1,120 10:82 9:59 
Brighton. eevee. 1,655,576 | 1,107 17:00 , 1453 
Bristol! 851,156 | 666 14:74 12:90 
Edinburgh ......... 1,917,501 | 1,518 16:56 13:48 
Glasgow... 1,729,495 | 1,593 12°36 9°63 
Leeds. 1,190,000, 823 16:34 15:44 
Manchester... 3,028,357 ' 2410 14-50 12:62 
Portsmouth ......' 900,499 | 577 17:76 15:57 
St. James’ ...... 2,687,968 1.866 16:39 11:91 
Westminster. 3, 591,788 2,965 | 15:94 13°63 


“The new lead factor, of course, in each case is higher than the one in 
current use, and it forms a much more reliable guide to the percentage 
of houra of demand upon the plant than the older method, though, ia order 
to follow in the footsteps of my predecessors, 1 have adopted the older 
method in my tables and diagrams.” 

In the above cases I have simply taken the mean between 
the maximum at the beginning and at the end of the year, 
but practically what I suggest is the use of the average daily 
maxima of the year instead of the maximun of the year. Take 
two works, C and D, situated in places where the conditions 
of demand, hours of closing, &c., are almost identical, and the 
‘load factor," therefore, precisely the same. C is serving à 
district where the demand has been almost satisfied, and where 
the lamp connections during the year have only led to an 
increase in the maximum from 2,020 at the beginning of the 
year to 2,250 kilowatts at the end, the total output being 
3,000,000 units. In the case of Works, D, the increase of 
the lamp connections during the year has been phenomenal, 
and has raised the maximum output from 1,000 kilowatts at 
the beginning of the year to 2,250 kilowatts at the end of the 
year, the output being 2,300,000 units. The load factors 
would work out as follows :— 


I, Under old method — 
Works C. 
3,000,000 (units) x 100 per cent. 


VVV aguas Ho. 15:22 per cent. 
2,250 (maximum) x 8,760 (hours of year) 
Works D. 
2,300,000 (units) x 100 per cent. 
2, 250 (maximum) x 8,760 (hours of year) 


= 12:1" per cent. 


II. Under my proposed method— 
Works C. 


| 3,000,000 (units) x 100 per cent. 216117 

2,125 (nean maxima of year) x 8,760 (hours of year) 
Works D. 

2,300,000 (units) x 100 per cent. 21015? 


1,625 (mcan maximum of year) x 8,760 (hours of year) 


My recent Paper was so voluminous that my suggestion 4s 
exemplified above was not discussed. Possibly, however, some 
of your readers will like to give their views upon it; but in 
doing so I hope that my main proposition will not be lost 


sight of—viz., that macimun load rather than plant a 
« Load- 


must be one of the factors used in determining 
Factor.” — Y ours, &e., ROBERT HAMMOND. 


64, Victoria street, Westminster, S.W., May 9, 1898. 


COMMUTATION OF CONTINUOUS.CURRENT 
DYNAMOS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I am not at all sure that this correspondence is of 


any interest to your general readers, and, in any case, I fear 
must discontinue it after this letter. 


is based is an obvious and inevitable one. 


be а recurring cycle, and consequently the field must be restore 


I wish to point out thai 
the eonsideration on which Mr. Housman states that his theory 
If the machine 15 
to maintain the same conditions the commutation process must 
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at the end of each reversal. This is, of course, a fundamental 
fact to be kept in view, but not, I think, one on which to base 
one theory of commutation as opposed to another. 

So far as he has explained, there appears to be no reason, 
from Mr. Housman's point of view, why a machine with a 
slotted core should behave differently to a smooth cored one, 
other things being equal — but the causes of the differences which 
exist in actual practice are the vital points of the subject. 

My reply to Mr. Housman's question as to whether I am 
serious in suggesting that a variation of 4 per cent. in the 
armature field is important is most decidedly in the affirmative. 

With regard to the“ induction” analogy, if Mr. Housman 
has never considered the effect of the moving teeth of a slotted 
armature in the region of the conductors in which the current 
is changing it might very well engage his attention.— Yours, ќе. 

Glasgow, May 8rd. W. B. Sayers. 

[This discussion is now elosed.— Ep, Z.] 


hom эй. — 


CUTTING THE MANILA CABLE. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: The cutting of the Manila cable, and its consequent 
interruption for an indefinite length of time, are to be regretted 
in any circumstances; and more especially when it is seen 
that the act could do no possible good to either of the bel- 
ligerents, whilst it was certain to inflict irreparable injury 
upon the civil population of the islands. In point of fact, 
Commodore Dewey seems to have done Spain a good turn in 
preventing the full measure of its misfortune reaching the 
capital before it had had time to brace itself up for the worst. 
Moreover, the lack of authentic intelligence in the States must 
have delayed for several days at least the embarkation of those 
reinforcements of which their victorious fleet is so much in 
need.— Yours, &c., J. LAISTER. 


LEGAL INTELLIGENCE. 


— cd 


Re John Dewhurst and Son (Sheffield), Limited. 


At the Sheffield Bankruptcy Court, on Thursday last, an application 
was inade for an order for the winding-up of this Company, which is at 
present in voluntary liquidation, the liquidator being Mr. J. W. Best, of 
Sheffield. 

Mr. T. C. EASTWOOD, who appeared for the petitioning and other 
creditors, said he only asked, under the circumstances, for а supervision 
order. 'The Company was only formed in 1897 with & capital of £10,000. 
The debts to unsecured creditors were £10,497, and the assets, after 
deducting secured and preferential creditors, were estimated to realise 
£3,360. There were (he said) certain allegations that the Company was 
formed for the purpose of issuing debentures to satisfy certain creditors, but 
that would, no doubt, be a subject for investigation hereafter. He repre- 
scented a creditor whose debt was not paid, and he could not get his money 
frorn the Company, as it was insolvent. 

After hearing counsel for the liquidator, an order was made for the 
continuance of the voluntary winding-up of the Company under the 
supervision of the Court. 


Reavell v. Brotherhood. 


An action was tried before Mr. Justice Grantham and a Special Jury, 
brought by Mr, William Reavell against Mr. Peter Brotherhood to recover 
damages for wrongful dismissal and for breach of contract. 

Mr. J. F. P. RAWLINSON, Q.C., for plaintiff, stated that the action 
had been settled on the terms of defendant paying to plaintiff £1,000 
damages and costs (in addition to the sum of £519. 4s. paid into court), 
defendant also fully withdrawing all chargea of every kiud pleaded аза 
justitication for the dismissal of the plaintiff. 

Mr. BUCKNILL, Q.C., for the defendant, assented. 


Electric Traction on the Chicago South Side Elevated Rail 
road.—On Saturday, April 23, says the Llectrical World of 
New York, а number of electric trains were successfully started 
in regular operation on the lines of the South Side Elevated 
Railroad in Chicago, which have been recently equipped for 


‘electric traction by means of the third-rail conductor and the 


multiple unit system. These trains were run between the 
regular steam trains, and more electric trains will be gradually 
put into service until the steam service is entirely displaced. 


TRADE NOTES AND NOTICES. 


[Notices for inserlion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BCCKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 3, Salisbury-court, Fleet- 


street, London 
NOW READY. 


% THE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 


t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as а 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. һе great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. 

"THE POTENTIOMETER AND ITS ÁDJUNOTS":; A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price ба., 
post free; abroad, 68. 6d. Digest post free. 


“ LOCALISATION OF FAULTS IN Execrrio Ілонт Mars.”—By Е. С. 
Raphael. Price 5s., post free; abroad, 5s, 6d. Prospectus on application. 


“Tas ALTERNATE CORRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. IL, price 128. 6d. post free, is also ready. 

*'ELEOTRIO LAMPS AND ÉLEOTBIO LIGHTING,” by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &a. Price 7s. 6d., post free. 


" LABORATORY NOTES AND Fokus.“ With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve a a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s ‘ Electrical 
Laboratory Notes and Forms,” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


„ SUBMABINE CaBLe-LAYING AND ReparRine.”—By Н. D. Wilkinson, 
M.I.E.E., &c., fully illustraved ; price 12s. 6d. 


„ ÉELECTROMAGNETIO THEOny."—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. Vol. II., in preparation. 


„% DRUM ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


“Ексто Motive Powers,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 11s. 


“ ELECTRICAL ENGINEERING FonMULAE," a pocket-book, by Meesrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 138. ; abroad, 13s. 6d. 


“THE МАХСЕАСТСВЕ OF ELECTRIO LicHT Carsons.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price 18. 6d. ; post free, Is. 9d. 


"PRACTICAL Notes ков ELkoTRICAL STupENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 


‘ARMATURE WINDINGS OF ELEOrRIO МАСНІХЕЗ.”—Ву Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on 5 design. Large 4to, 370 pages, 140 full-page 
illustrations and 66 full-page tables, 308., post free. 


“Тнк ELECTRICIAN” PRIUkRS.— In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free; cloth, 
28. 9d. Single Primers, 3d. each, post free. 


‘ MOTIVE POWER AND GEARING FOR ELgorrioAL MACHINERT."—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free; abroad, 
138. 6d. Prospectus post free. 


“SIGNALLING ACROSS SPACE witHouT Wires нү ELrcTnIO Waves. | 
Being a Description of the Work of Hertz and his Successors.—By Dr. O 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net 
2s. 9d. post free. | 

“Tue Steam ENGINE INDICATOR AND ЇхїїсАтов DrAGRAMS. — Ed; ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 
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"THE ART OF ELECTROLYTIO SEPARATION OF METALS."—4A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

„THE INCANDESCENT LAMP AND ITS MaNUFACTCRE,"— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

“ ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

"ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. Ready shortly. 

** SECONDARY BATTERIES, THKIR DESIGN AND MANUFACTURE.”— By E. J. 
WADE. Inthe Press. 

“THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL Ptreoseés."— 
By Francis Jehl. In the Press. 

„TRI Evecrrio Aro.”—By Mrs. Ayrton. In the Press. 


“The Electrician" Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is пото ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Corporation of Bury St. Edmunds invite tenders for the 
supply and erection of (1) boiler house plant, (2) engine house 
plant, (3) mains for public and private lighting, and lamp posts 
for arc and incandescent street lighting. Further details of the 
Corporation’s requirements will be found set out in an advertise- 
ment elsewhere, and the general conditions, &c., may be obtained 
from Mr. F. Hastings Medhurst, B.Sc., M. I. E. E., consulting 
engineer to the Corporation, 13, Victoria-street, London, S. W. 
Tenders must be sent to Mr. C. E. Salmon, town clerk, Bury St. 
Edmunds, Suffolk, not later than June 13. We would call special 
attention to a novel but very essential intimation conveyed in the con- 
cluding parayraph of the official announcement on another page. 

The Commissioners of the Township of Bray (Ireland) require 
tenders for supplies required at their electrical works for 12 months. 
An ofticial announcement on another page of the present issue 
gives further particulars. Tenders must be in by 10 a.m. on 
June 6th. Mr. P. MacDonnell is town clerk. 

The Corporation of Dublin are prepared to receive tenders for 
the supply of electric mains and apparatus, particulars of which 
are set out in an advertisement elsewhere, Copies of the specitica- 
tions, &c., can be obtained of the City Engineer, at the City НАП, 
Dublin, and drawings can be inspected and further information 
obtained either at the same се or at the oflice of Prof, A. B. W. 
Kennedy, 17, Victoria-street, Westminster, London, S.W. Tenders 
must be sent in to the town clerk, Mr. Henry Campbell, City Hall, 
Dublin, by 10 a.m. of Monday 23rd inst. 


The Corporation of Sunderland require tenders for the supply of 
(1) steam and other piping, and (2) water softener. Further par- 
ticulars are given in our advertisement columns, and specitieations, 
&c., can be obtained from the borough electrical engineer (Mr. J. 
F.C. Snell). Tenders, addressed to the Chairman of the Lighting 
Committee, must be delivered at the oflice of the town clerk (Mr. 
Fras. M. Bowey), Town Hall, Sunderland, by noon on Friday, the 
27th inst. ` 

As will be seen from an advertisement elsewhere the Electric 
Lighting Committee of tho Coventry Corporation require tenders 
for (a) high-tension feeders оп а solid system, and low-tension 
armoured distributors laid and jointed complete (india-rubber 
covered cables will not be considered), (5) switch gear, &c., in sub- 
stations, (c) about 40 alternating arc lamps, posts, transformers, &c. 
Specifications, &c., may be obtained at the oftices of the city elec- 
trical engineer (Mr. Gilbert S. Ram), and tendera must be sent to 
the town clerk (Mr. Lewis Beard), 10, Hay-lane, Coventry, by 
4 p.m. of Tuesday, June 7. 

The Caledonian Railway Company require tenders for the supply 
of various stores for twelve months from Aug. 1, 1898, Full 
particulars of the Company's requirementa are set out in an 
advertisement elsewhere. Specifications, forms of tender, and all 
other information may be obtained from Mr. Jas. Lorimer, stores 
superintendent, Charles-street, 5t. Rollox, Glasgow, where patterns 
may be inspected. Tenders must be lodged with the secretary 
(Mr. J. Blackburn), 202, Buchanan-street, Glasgow, by Monday, 
30ch inst. 

The Rochdale Guardians invite specifications and tenders for the 
electric lighting of the Workhouse. An advertisement in another 
part of this issue gives additional information. Particulars from 
the clerk (Mr. R. A. Leach), Union Offices, Townhead Rochdale. 

The Gas and Electric Lighting Committee of the Stockport 
Corporation invite tenders for the supply and erection of a wrought- 
iron roof, cast-iron water tank, and cast-iron columns required for 
the completion of the electric lighting station at Millgate, Stock port. 
Tenders by Thursday next. 

From an advertisement elsewhere it will be seen that the Com- 
mittee of St. George's Presbyterian Church, Blackburn, invite 
tenders for the electric lighting of the church. Specifications, &o., 


may be obtained from the consulting engineer, Mr. John McLellan, 
20, Northgate, Blackburn, before 17th inst. 

The Industrial Schools Committee of the London School Board 
has been authorised to obtain tenders for an auxiliary engine, 
dynamo, &., for the training ship *'Shaftesbury." The engineer's 
es'imate is £950. 

The Darwen Corporation require tenders for the erection of 
electricity supply station buildings. Tenders to Town Clerk by 
26th inst. 

The municipal authorities of Odessa invite tenders for the con- 
cession for the construction and working of three lines of electric 
tramways in the town, of a total length of about 39 versts (26 miles). 
Tenders by the 27th inst, to la Mairie d'Odessa, Russia. 


TENDERS RECEIVED AND ACCEPTED. 

The Urban District Council of Colwyn Bay and Colwyn have 
received the following tenders for the supply of engine, dynamo, 
switchboard, cables, arc lamps, posts, &c. The Council have 
accepted the tender for the gas engine plant. Messrs. Lacey, 
Clirehugh and Sillar, of Manchester and London were the con- 
sultipg engineers :— 

Gas plant. Steam plant, 


B. Thomas. Manchester (eecepted) ........... £1,469 ..... £1.589 
Кеке abd Oo s evite scit iet ec gut олана LIIL 2 2,101 

witish Insulated Wire Co . 1.507 . . . 1,589 
Calvert and Co .. CCC 18000 1.415 
/ ⁰y 977) 12 m 1,413 
Siemens Bros. and Co. 66666 6 60 1.725 оона 1.855 
/ зу ни eias 1.681 1,784 
Н... Mills and % TRENT 1,084 ...... 1,807 
E n 1:900  ...... 2.008 
Laing, Wharton and Down Ls ә... 1.661 ...... 1.764 
Brook, Hirst and Со, —— U —U cad 1,510 ...... 1,627 
Crompton e 1,655 ..... 1,707 
Donnison, Barber and ooo 1530 .... 1.611 
James Maxwell and Sons . Tom 1,5490 1.584 
J. Lomax Kendal and Coo 1.79. 1.864 
George Hill and % 1:522- s 1,654 
Rhodes, Webster and Co 4 1451 ...... 1,591 
Walsall Electric Company Leser I Dd uso 1.648 
Er веча 1901 .... 203 
E E E P———————— 1472 1,699 
Dounison, Berlyn and Co. . iod 1474 .... 1.599 
FFC а жыдый ce. “AZO! eeu 1.541 
John Haynes and Co. оаа. 117 1,751 


The tender of Messrs. Thomas Parker (Limited) has been 
accepted by the Walsall Corporation for the supply of an additional 
transformer for their electricity supply department, at £008. 

The Shetlield City Council have accepted the tender of Messrs. 
Askham Brothers and Wilson (Limited) for the necessary points 
and crossings for the tramway extension from High-street to 
Walkley, at 2946. 133. An order for the supply of 13 double-deck 
car bodies at £200 each, exclusive of truck and electrical equipment, 
has been placed with Messrs. (eo. F. Milnes and Co., who have 
also been asked to submit terms for the supply of 12 single-deck 
cars for the Walkley extension. 

The Bournemouth Town Council have accepted the tender of 
Messrs. Cash, Robinson and Co. for supplying and erecting the 
necessary plant for lighting the Bournemouth Pier and Pleasure 
Grounds by electricity, at £1,252. 17s. А full list of the tenders 
submitted appeared in our issue of the 29th ult. 

The Asylum House Committee of the Montrose Asylum and 
Intirmary Board have decided to renew the electric lighting plant 
of the main building, and the tender of Messrs. W. Dickson 
and Co. for carrying out the work has been accepted. 


The Leyton District Council have accepted the tender of the 
General Electric Company for the supply of two dynamos and one 
continuous-current balancing transformer for the electricity station 
at £647. 16s. Gd. The tender of Messrs. Siemens Bros. and Co. 
was originally accepted, but as Messrs. Siemens could not guarantee 
delivery in three months the contract has been transferred, the 
General Electric Company’s tender being the next lowest on 
the list. 

The Bootle Town Council have accepted the tender of the 
British Insulated Wire Company for 65 10-ampere arc lamps with 
posts, incandescent lamp brackets, lamps and other accessories at 

25. оз, 3d. per lamp, and for seven 10-ampere arc lamps wit 
suspending wires and other accessories, at £19. 188. 9d. per lamp. 

The Hampstead (London) Vestry have accepted the tender of 
Messrs. R. А. Yerbury and Sons, for providing а new firepro 
pes and executing other work at the electricity supply station for 

572. 

The Waterloo (Liverpool) District Council have accepted the ten- 
der of Messrs. Waring and Gillow for wiring the Town Hall at £1573 

The Wallasey District Council received eleven tenders for the 
extension of the engine and boiler house at their electricity aupply 
station building in Liscard, and the tender of Messrs. Hughes ап 
Stirling has been accepted, at £3,077, 
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APPOINTMENTS VACANT AND FILLED. 


The Board of Works for the Poplar District (London) are prepared 
to receive applications for the post of resident electrical engineer in 
connection with their electric lighting scheme. Some particulars 
of the services to be rendered are given in an advertisement else- 
where, and applications have to be sent in to Mr. Leonard Potts, 
clerk to the Board, 117, High street, Poplar, not later than noon 
of Monday, the 16th inst. 


The Gas and Electric Light Committee of the borough of Stock- 
port invite applications for the position of clerk of works. Some 
particulars are given in an advertisement elsewhere, and applications, 
addressed to the Chairman of the Committee, Gas Offices, Stockport, 
must be in by the 18th inst. 

The Electric Lighting Committee of the Hull Corporation are 
prepared to take one or more electrical improvers for two years. 
Further particulars appear in an advertisement elsewhere. Appli- 
cations by noon on Thursday, the 26th inst., to the Chairman of 
the Electric Lighting Committee, Town Hall, Hull. Mr. A. S. 
Barnard is the city electrical engineer. 

The Redditch Urban District Council require a resident electrical 
engineer. Applications to Messrs. Browning and Hobson, Clerks 
to the Council, Redditch, before May 14. 

A practical electrical engineer of first-class experience, and who 
has practiced in Germany, is required immediately. Some further 
particulars will be found; in an advertisement on another page. 

It will be seen from an advertisement elsewhere that an electrical 
engineer is required, accustomed to the working of coal cutting plant. 

The Electricity Committee of the Glasgow Corporation have 
decided to recommend the appointment of Mr. John Christie, of 
Londonderry, as Station Engineer at the Corporation Electricity 
Works, and of Mr. J. C. A. Ward, of the St. Pancras (London) 
Mains Department, to the post of Mains Superintendent at Glasgow. 
The recommendations are unanimous, and will probably be con- 
firmed by the Corporation at its meeting on the 19th inst. 

Mr. James W. Garside has been appointed resident electrical 
engineer by the Brighouse Town Council at a salary of £2. 58. per 
week. 

Mr. P. N. Hooper, assistant engineer at the King's-road station, 
has been promoted by the St. Pancras Vestry to the office of 
engineer-in-charge of that station at a salary of £200 per annnm. 

Mr. E. Pentelow, of Brighton, who acted as clerk of works 
during the building of the Brighton electric light station, has been 
appointed to a similar position by the Vestry of St. Pancras, in 
connection with the extension to the Regent's Park station. 


BUSINESS CHANGES. 


Mersrs. S. Z. de Ferranti (Limited) have now transferred the 
manufacture of metera to their new works at Hollinwood, Lan- 
cashire. The Londen werks at Charterhouse. square are closed, but 
а depot has been opened at 29, St. John’s-square, Clerkenwell, for 
London and South of England business. 


Liquidations.—At a meeting of the John Haynes Lighting Com- 

pany (Limited), electrical and mechanical engineers, held at the 
oflices, 59, Duke-street, Liverpool, on April 21, it was resolved that 
the Company be wound up voluntarily, and that Mr. Simon Jude, 14, 
North John-street, Liverpool, be appointed liquidator. These 
resolutions were confirmed at a subsequent meeting. 
— Creditors of the British Electrozone Corporation 
(Limited) must send in particulars of their claims before June 25 
to the liquidator (Mr. A. E. Edwards), 8, Trafalgar-buildings, 
London, W.C. 

— — A second and final dividend of 1s. 4d. in the £ is 
announced in the liquidation of the Wigston Electrical and Engi- 
neering Company (Limited). The dividend is payable at the office 
of Mr. Arthur B. Wykes, liquidator, 24, Friar-lane, Leicester. The 
summary of the liquidator’s receipts and payments in this matter 
show total receipts £5,345. 103., out of which £3,928 (8s. in the 
£) has now been paid in dividends to creditors. 

Deed of Arrangement.—Frederick Marson, electrical engineer 
and ironmonger, trading as F. Marson and Co., 284, King 
Richard’s-road, Leicester, has executed a deed of assignment pro- 
viding for the payment of creditors in full by four equal instalments. 
Mr. J. Leslie Armstrong, 4, Albion-place, Leeds, is trustee. The 
liabilities are returned at £252, 10s. 4d., assets £330. 

Presentations.—On Monday, Mr. T. B. Goodyer, traffic manager 
of the City of Birmingham Tramways Company, who has been 
appointed general traffic superintendent to the British Electric 
Traction Company, was presented with a valuable gold watch by 
the members and staff of the City of Birmingham Company. The 
presentation was made by Mr. Warren. 

—  —— The employés of the Edison and Swan Company and 
cf the Altrincham Electric Supply, Limited, were entertained on 
Thursday evening last at supper by Mr. E. W. Cowan, their late 


manager, and Mr. A. Still, who has been associated with him for many 
years, on the occasion of their leaving the firm. "Opportunity was 
taken to present Mr. Cowan with a silver bowl and Mr. Still with 
a cigarette box, both suitably inscribed, The presentation was 
made by Mr. W, P. J. Fawcus. 


Charges for Blectric Current in the City of London.—The 
City of London Electric Lighting Company have issued a revised 
scale of charges for the supply of electric current by meter as under, 
to come into forca as from January 1 last :— 

For the firat 6 units consumed in each quarter 


per 8 с.р. lamp fixed  .................. e 7d. per unit. 
For the next 4 nie 6d. 2 
For the next 2 unit. оаа. 5d 


For all units beyond the above-mentioned 12 units dd. 3 

Each quarter to be treated on its own basis. Current (from 
separate meters) for motors and for heating and cooking is now 
supplied to consumers guaranteeing in writing not less than 45 
hours' use of apparatus weekly, at 3d. per unit, consumers unable 
to give this guarantee being charged 4d. per unit. "Where con- 
tracts are entered into for the sapply of current without meter a 
charge is made of £1 per annum per 8 c.p. lamp. 

Ships’ Clinometer. —Mr. J. J. Hicks, of 8, 9 and 10, Hatton- 
garden, London, E.C., has recently introduced a new patent clino- 
meter, designed to register the exact roll or listto port or starboard 
of a vessel at sea or in harbour. It is claimed that this instrument 
is extremely sensitive and absolutely unerring in its indications, 
and is consequently of the greatest service to navigators and ship- 
owners. The illustration shows a form of this instrument made 
entirely of metal, fitted with electric connections, во as to record 
any particular roll of the ship in the captain's cabin or other place 
on board. For example, if the captain desires to be warned should 


his vessel roll as much as 45deg. he would place the small metal 
pointer marked ''Ring at" with arrow attached opposite that 
point as shown. This is effected by slightly releasing the milled 
screw head in the centre by giving it а few turns to the left, and 
then turning the pointer gently by the aid of the brass pins until 
the plate Ring at is opposite the 45deg. or other desired point, 
clamping the disc again by turning the milled head to the right. 
Should the vessel roll sufticiently to cause the mercury to reach 
this point contact, is instantly made and a loud warning bell is 
rung. The bell can be placed at any desired distance from the 
clinometer. The instrument is provided with an index to record 
the greatest rol. Mr. Hicks records that during & recent voyage 
to Australia and back one of these clinometers proved a source of 
interest to the passengers, who hazarded opinions as to the extent 
of the ship’s roll each day in the same manner as it has long been 
customary for them to amuse themselves by guessing the length of 
the daily run This clinometer will be found invaluable for trim- 
ming a ship in harbour or in all places where it is essential to keep 
the vessel as level as possible, as the slightest movement or list to 
either side would be instantly indicated on the dial plate. 

A Sensitive Dead-beat Indicating Galvanometer.— Messrs. 
Crompton, who have for some years past manufactured for use in 
their laboratory at Kensington Court, and to order, an instrument 
of the d’Arsonval or moving coil type, to meet the demand for a 
dead-beat sensitive indicating galvanometer, heve now decided to 
place it upon the market at a reasonable price. The instrument 
can be supplied to any degree of sensibility, that usual with an 
instrument of 200 to 300 ohms in resistance being a deflection of 
1-75 millimetres with 190 th of a volt ed its terminals. The 
same type of instrument can be supplied divided off as a milli- 
voltmeter or ammeter, so that, by means of suitable shunts, the 
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instrument becomes direct. reading in the matter of amperes or volts, 
or it can be calibrated direct as a low-reading volt or ampere meter, 
its absolute dead-beatness enabling very fast work to be done. It 
ів in this latter respect admirably suited as a cell volt.tester," in 
which case the zero is placed in the centre of the scale, so that 
readings may be taken either side, obviating the necessity for а 
reversing key. 


Electrical Association for Queensland.— The Government 
electrical engineer (Mr. John Hesketh) has initiated a movement 
for the formation of an electrical association for Queensland, and 
A meeting in furtherance of the project was recently held at 
Brisbane. The Association would have for its objects the pro- 
motion of the general advancement of electrical and telegraphic 
Science and its applications, the facilitating of the exchange of 
information and ideas on these subjects amongst its members and 
the general public, and would hold meetings, publish Papers, &c. 
The meeting decided to form an Electrical Association for Queens- 
land, and a committee was formed for the purprse of drafting 
rules for the approval of a subsequent meeting. The Committee 
consists of Messrs. J. S. Badger, E. G. Barton, C. Н. Caspersonn, 
J. Н. Durant, and J. Hesketh. Mr. J. Power, Post and Telegraph 
Department, Brisbane, is secretary to the Committee. 


Forthcoming Books.—'' The Electrician" Company will issue 
shortly ** Electrical Testing for Telegraph Engineers,” by Mr. J. 
Elton Yourg. Some idea of the scope of the bock may be gathered 
from extracts which have appeared in The Electrician from time to 
time. Mr. Ycung is especially qualified to write such a work, from 
his intimate acquaintance with the working of all up-to-date tele- 
graphic systems. 

Mersrs. Emmott and Co. have in preparation a new work by 
Mr. C. N. Pickworth, entitled The Indicator Handbook: a 
Practical Manual for Engineers.” Part I. will shortly be issued. 

The Engineering Magazine."— The May issue of this 
Magazine contains articles on ** The Development of the Torpedo 
Boat Destroyer, by John Platt; Railroad Fares and Passenger 
Travel," by Н. С. Prout; The Economical Use of Steam in Non- 
Condensing Engines,” by J. B. Stanwood ; *' European Sea-Going 
Dredgera and Deep-Water Dredging,’ by E. L. Corthell; 
* American acd English Architectural Steel Construction,” by 
C. V. Childs ; “Ап Effective System of Finding and Keeping Shop 
Costs, by Henry Roland; The Purification of River Water 
Supplies," by A. Hazen; Mining the Gold Ores of the Rand,” by 
H. H. Webb and Pope Yeatman ; ‘‘ Applications of Electricity on 
a Modern Warship,” by G. Н. Shepard; and Tank Irrigation in 
Central India," by G. Palmer. The usual Review of the World's 
Technical Press is also given. Copies of the Magazine may be had 
at the cffice of the The Electrician, 1, 2 and 3, Salisbury-court, 
Fleet.street, London, E.C. 

"Bdiswan" Screws.—Leaflet No. 101, just issued by the 
Edison and Swan Company, contains particulares, illustrations and 
prices of a portion of a great variety cf screws, terminals, &c., 
manufactured by the Company at Ponder's End. The Company 
have laid down special plant for this class of work, the automatic 
machinery being claimed to be of the most perfect description, 
enab'irg the makers to turn out a class of goods satisfactory to the 
trade, and the Company are prepared to estimate for every descrip- 
tion of brass or iron screws, terminals, stampings, piercings, &с, 
and Swedish iron armature blanks can be supplied up to 6!in. in 
diameter. 

Dynamo Forgings, &c.—A useful list is jutt published by 
Messrs. Chas. Jennings and Co., manufacturers of armature discs, 
segments, &c., and specialists in dynamo material. The 
**[sotropic iron forgings and stampings manufactured by this 
firm are well known to the trade, and the particulars now publishcd 
(which can be obtained on application) will prove of interest. 

“А Dynamo Factory."—On March 25th The Electrician con- 
tained an illustrated account of the new works of Messrs. Mavor 
and Coulson (Limited) at Mile End, Glasgow, where the extensive 
machine shops are equipped with electrically-driven plant. Messrs. 
Mavor and Coulson have now prepared a complete description of 
the works, illustrated with a large number of excellent photo- 
process blocks, a copy of which we have to acknowledge, and to 
congratulate the firm upon the production of a very readable 
account of its progress, 

Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materia), but not including electrical instruments or 
machines, which are not separately specified) from to May 4 to 10, 
with the ports of destination :— 

Argentina Buenos Ayres, 220. Australasia—Auckland, £690; Fre- 
mantle, £671 ; Melbourne, £350 ; Sydney, £818; Wellington, £1,711 ; 
Bedyium--Antwerp, £32, — Canada = Halifax (N. S.) £500. — Ceylon— 

. Colombo, £236. chili—Boca, £16. China—Shanghai, £190. France 
Boulogne, £27; Dunkirk, £15. Germany—Hamburg, 517. Cr 
&195. Guatemala—Antigua, £11 (telegraph material), Molland— 
Amsterdam, £235 ; Rotterdam, £35. Ind ia Bombay, £65 ; Calcutta, £56 ; 
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Madras, £88. Tt — Spezia, £822.  Japan—Yokohama, £100. Jersey 
and бисер, &15. Portugal —]asbon, £80. Nuss St. Petersburg, 
£E5. South Africa—Cape Town, £289; Delagoa Bay, £64 (including 
£44 telegraph material) ; Durban, £437 (including £417 telegraph 
material); East London, £775; PortElizabeth, £87. Spain—Algeciras, 
£35; Malaya, £90. Straits Settlemen(s—Singapore, £10.  Sweden— 
Gothenburg, £60 ; Stockholm, £118 (telegraph material) United States 
—New York, 935. West /ndices—Bermuda, £10. Total £8,758 against 
420, 514 in the corresponding week last year (May 5 to 11) 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Arc Lighting in North-West London.—The Hampstead Vestry 
having completed the work of erecting arc lamps in Haverstock 
ПИШ and High-street, Hampstead, the whole of the route from 
Oxford-street to the Fire Brigade Station near Hampstead Heath is 
now illuminated by means of arc lamps. This is probably the 
longest stretch of thoroughfare in any town in the Kingdom 
illuminated by arcs, the total length being between four and tive 
miles. 


Barking.—On the resumption cf the Local Government Board 
inquiry jnto the application of the Urban District Council for 
sanction to borrow £15,000 for electric lighting purposes, evidence 
in opposition was taken. It was stated that the majority of the 
2,000 signatures against the electric lighting scheme were those of 
gasemployés. Mr. R. Smith, an electrical engineer, who was called 
for the opposition, admitted that he believed the scheme prepared 
by Mr. W. C. C. Hawtayne, the Ccuncil’s consulting engineer, 
would be a profitable one. Counsel for the applicants contended 
that there was no risk involved in the project ; in fact they had 
just received an otter from a company to carry out the terms of the 
Provisional Order. He commented upon the action of the gas 
company in suddenly offering to reduce the price of gas feom £4. ls. 
to £2. 158. per lamp per annum. Gas and misrepresentation were 
at the bottom of the opposition, which had failed to prove its case. 

Barnsley.— The Town Council have adopted the report of Mr. 
T. L. Miller recommending the erection of electricity supply works. 
The question of public lighting has been reserved for further 
consideration. 

The British Insulated Wire Company have submitted proposals 
for the construction of electric tramways in Barnsley and Wors- 
borough, ard a conference took place yesterday (Thursday) at 
Barnsley, between the representatives of the Barnsley Town, 
the Worsborough District Council and the Company. 


Bradford.—The City Council on Tuesday authorised the (ras 
and Electricity Committee to carry out the lighting of a portion of 
the Bolton-road tramway route and the Horton route by means of 
40 arc lamps, at an estimated annual cost of £500, 


Canterbury.— The question of the positions of the various arc 
and incandescent lamps for street lighting was finally settled at the 
meeting of the Town Council last week. The main street from 
St. George's Gate to Westgate is to be illuminated by 12 arcs. 
Incandescents to the number 173 are to be erected in the minor 
thoroughfares. | 

Chesterfield.—The question of the extension of the local tram- 
ways and the introduction of electric traction is occupying dhe 
attention of the Town Council. 

Chiswick.— The District Council are anxious to re-acquire the 
Provisional Electric Lighting Order, which was transterred to 
the Bourne and Grant Electricity Supply Company two or three 
years ago. 

Colombo (Ceylon).—The contract with Messrs. Boustead Bros. 
for the electric lighting of the streets of this city has been sealed. 
The contract is for a period of 25 years. Messrs. Boustead Bros. 
also enjoy the privilege of supplying current for private lighting. 

County Councils and Provisional Orders.— At the last meet: 
ing of the Lancashire County Council Mr. V. K. Armitage referr 
to the attitude of the Board of Trade concerning the amendments 
to be inserted in tho Electric Lighting Provisional Orders for 
protection of the County and Hundred bridges. He said the 
Board of Trade had prepared a model order, and was 80 satisfe 
with it that apparently nothing could induce it to alter Kc. 
With regard to Lancashire, the orders already before Parliamen 
would affect no less than 24 of the county administrations, M 
these bodies thought it important to make a stand on this D 
tion, and see whether the Board cf Trade was entitled to es 
upon them a model order, whether it applied to their circumstance 
or not. [Ав this matter is under consideration by the Joint Com 
mittee, it seems to us somewhat unfair оп Mr. Armitages PA 
to say the Board of Trade will not listen to suggestions for alter 
ing the model order.] 

Coventry.— The Electric Light Committee report that during 
the past quarter 35,090 units of electric current were supp 912 
compared with 21.516 in the same quarter of 1897. The i 
receipts amounted to £891. 4s. öd., compared with £54/. jp 
The total number of consumers was 112, against 76. Van 
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extensions of the are lighting system are to be carried out, and 
tenders for the necessary plant are at present being invited. 


Ealing.- After a lengthy discussion the District Council has 
reiterated its intention to oppose the electric tramway scheme of 
the London United Tramways Company. On this occasion there 
was only a majority against the scheme, At the same time the 
Council referred the general question of the improvement of travel- 
ling facilities in the district to the Works Committee for considera- 
tion and report. 


Electric Organs.—The Hope-Jones Electric Organ Company 
have supplied electric organs for the parish church of Риёор, 
Barnstaple, and for Newtown Church, Hatfield. 


Fulham (London).—The Vestry have retained Mr. F. H. Med- 
hurst a8 consulting engineer in connection with their proposed 
electric lighting scheme. 


Glasgow.—In January last Mr. W. A. Chamen entered upon his 
duties as Chief Engineer to the Glasgow Corporation, and in the 
following month he was instructed to prepare and submit to the 
Sub-Committee on Works a detailed report as to the scheme or 
schemes which ho would propose should be adopted by the Corpora- 
tion in carrying out the permanent installations to ba put down 
within the new generating stations to be erected upon the site at 
Port-Dundas and the site at Pollokshaws-road, with the view of 
ultimately supplying current both for lighting and motive-power 
purposes. This report has now besn submitted, and is a document 
showing a thorough grasp of the position at Glasgow. Mr. Chamen 
prefaces his report with the statement that it was imperatively 
necessary that a strong «ffort should be made to secure 
plant to meet the demand of next winter. The Waterloo-street 
station, which contains about 3,300 н.р. of engines, boilers and 
dynamos, had been completely overloaded during a fog which 
occurred the week before Christmas. For the last five years the 
annual rate of increase in the number of lamps fixed had been, on 
the average, about 30 per cent., and having regard to this fact, as 
applied to 3,300 н r., it meant that an increase in demand cf 
about 990 н P. may be expected this year. Ап increase of street 
lighting on account of the erection of over 100 lamps along the 
Springburn electric tramway route had also to be met, in addition 
to ordinary demands, and it therefore seemed neceesary to have at 
least 1,100 u.r., with a proper amount of reserve plant, fixed com- 
plete in time to meet the winter's demands ; and to save valuable 
time Mr. Chamen recommended that offers be invited for any 
size or make of plant which could be delivered by August 
of this year. The result of this action has been that orders 
have been placcd for 1,100 н r. of engines, boilers, and dynamos, 
in duplicate (making a total of 2,200 н.р), together with neces- 
sary accessories. As the Waterloo-street station was already quite 
full, work was commenced upon the new site at Port-Dundas. 
Whilst dealing with this immediate extension, it was necessary to 
consider at the same time how the general lighting scheme for 
Glasgow should be developed so as to deal with the extensions here- 
after to be expected усаг by year, both in the number of consumers 
and the area to be supplied. Arrangements had already been made 
for the purchase of another site for a generating station on the 
south side of the river in Pollokshaws-road, and Mr. Chamen 
considers that, for some years to come, this and the Port-Dundas 
station ought to be capable of supplying all that will be required. 
Port- Dundas can accommodate 30,000 u. P., and at Pollokshaws-read 
another 10,000 can be arranged for—a total of 45,000 n.p. If the 
annual increase in the demand is maintained at the present rate of 
30 per cent., eight years will find these two sites fully occupied. 
Arrangements for the efticient distribution of electrical energy over 
the municipal area was then considered, and the report reviews the 
condition of things at Glasgow from the period of the first taking 
over by the Corporation of Messrs. Muir, Mavor and Coulson's 
installation to the present time, especially with reference to the 
substitution of the high-tension forthe low-tension system of supply. 
Mr. Chamen points out that the 100-volt lamps are gradually being 
exchanged for others of 200 volts, with the intention of ultimately 
rearranging the supply to as to make it a three-wire system with 
200 volts each side, cr 400 volts altogether, and the advantages of 
the conversion are carefully explained. It is, however (the report 
proceeds) possible to do even better than this, and to use a three- 
wire system with 230 volts each side, or a total of 500 volts, the 
maximum pressure allowed by the Board of Trade as a low-pressure 
supply; and Mr. Chamen recommends the Sub-Committee for all 
new workto declare 250 volts as the standard pressure to consumers. 
The plant already ordered is all designed with a view to carrying 
out the supply from Port-Dundas at this increased pressure, and 
the plant for the Pollokshaws-road station can be similarly designed. 
There is no necessity for resorting to high-tension current for sup- 
plying any district within the present municipal boundaries, 
although, if those boundaries should at any time hereafter be 
extended so as to render longer feeders necessary, it may be 
desirable to adopt a partial high-tension system, Аз the use of an 
increased voltage (whether for 400 or 500 volts) renders it tmpos- 


sible to work the new stations directly connected with the same 
mains which at present distribute the energy from Waterloo- 
street station, unless they are firit disconnected from that 
station, it will be desirable to hem in the present area supplied 
from Waterloo-street station on all sides by new mains and 
feeders at the higher voltage, and gradually to disconnect the 
mains, street by street, from the Waterloo-street area, and recon- 
nect them to the new feeders. Thus, in due time, Waterloo-street 
station will be relieved of its entire load, and the supply will then 
be far more economically managed from the two new stations only. 

The section of the new buildings at Port-Dundas which it is now 
proposed to erect will measure some 222ft. in length and 202ft. in 
width, and will be capable of containing boilers, engines, dynamos 
and accessories equal to about 9,000 mH P., with spares equal to 
10 per cent, and will supply about 146,000 lamps of 8-c.p., 
lighted at one time, or the equivalent, whereas the maximum 
number of Jamps which the Waterloo-street station can safely 
deal with, burning at one time, is about 48,000, or, say, 
96,000 lamps fixed, allowing a proper margin of spare plant, 
but a demand equal to about 66,000 lamps, burning at one 
time, has been made upon it, resulting in failure to maintain 
the proper pressure. It is therefore necessary to relieve 
the Waterloo-street station of some of its present connections 
before next winter, in order to avoid a recurrence of this overload. 
The new plant already ordered for the Port-Dundas station will be 
no more than is required to meet the load of the coming winter, 
and, as manufacturers require во long to make delivery, it will be 
wise to consider immediately what further extensions may be 
necessary for the winter of 1899-1900. Мг, Chamen therefore 
recommends that authority be givon to prepare specifications and 
to advertise for tenders for, at least, two more boilers, engines and 
dynamos of about 1,100 н.р. each, with the necessary accessories, 
for the Port-Dundas station, so that these may b» ready in due 
time. This will leave plant equal to about 5,600 н.р. to be hero- 
after ordered for the section of this station now to be erected. No 
plant has as yet been ordered for the Pollokshaws-road station, and 
the Corporation does not obtain possession of the site until the 
beginning of June. The design of the buildings and the manu- 
facture of a portion of the plant—say 2,200 H. r.—for this station 
should, however, be proceeded with, 8» as to avoid all possible 
delay hereafter ; and it is further recommended that authority be 
given to prepare specifications and to advertise for tenders for two 
boilers of about 1,100 н. р, each, with engines and dynamos of such 
various sizes as may be most convenient, and for the necessary 
accessories. Also the subject of distribution is very fully dealt 
with in the report, and the necessary cables for the extensions 
have been ordered and are already partly delivered. 

The capital expenditure necessary to carry out the works indicated 
in this interesting and thoughttul report (which we have only spaco 
to abatract) is given approximately as follows :— 

Port-Dundas Station. 


Generating station КОЛКО ОГОО ‚... 192,502 
Mains, feeders, services, metera and accessories for dis- 
tribution вое ое 555 232366 „ 6 е в, взу te eee 97.557 


Pollokshaws read Station. 


Generating station eene КОСУЛЫ, 65,600 
Mains, feeders, services, metera, and accessories for di~- 
tribution........ 000000 %% %%% %% CHO eH BOO роь %% % „% %% „ „„ „ 06 „ ооо „ „6% 42,930 


Total ое о6о овоон возове: 69009 ооа oatosvotlensottuse TT £195,987 


Of this expenditure £45,000 will be required to pay for plant 
already ordered, together with that which must still be obtained to 
make the Port-Dundas station complete up to 2,200 u.p. The 
portion of the Port.Dundas station now to be proceeded with, 
exclusive of site, which is already paid for, will cost, say, £31,000. 
This building will be large enough to accommodate 10,000 n р. all 
told. The new mains already being proceeded with are these in 
the Springburn route (£14,012), and Ruchill (£4,850). These items 
together make a total expenditure of £91,802, which the Cor- 
poration stands at present committed to. 

As before mentioned, the Waterloo-street station plant is capable 
of supplying some 96,000 lamps fixed, and the 2,200 н.р. of pro- 
posed new plant for the Pollokshaws-road station will supply some 
64,000 more, making the portion of the last-mentioned station to be 
at first proceeded with capable of supplying some 160,000 lamps 
fixed. Adding the capacity of the firet section of the Port-Dundas 
station (viz , 292,000 lamps), the grand total which can be supplied 


Capital expenditure proposed in this report, say . 590.000 
Cost of removal of Waterloo-street plant 4 aoe 5.C00 
Making a total capital expenditure of .. £551.000 


The revenue per lamp fixed for last year worked out to tis, 4d., and 
although a reduced rate might possibly result in a lower revenue 
per lamp, this will only be consequent upon reduced total works 
costs, so that it will ba eafe to assume that last years figures 
will hold good for both sides of the account. The total revenue 
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on 452,000 lamps fixed, at Os. 4d., is £143,000. The total works 
costs may be taken at 40 per cent. of the revenue as it stood last 
year, and would therefore amount to £57,000. If depreciation 
and sinking fund are taken together at the extremely high figure 
of about 9 per cent., as was done last year, the amount for this item 
will be £50,000. Interest at 3$ per cent. on £551,000 would be 
£20,000, making a total of £127,000. This would leave a surplus 
of £16,000 as a result of the year’s working. 

Mr. Chamen concludes :—It need hardly be pointed out that the 
surest way to arrive at a low rate of charge for the supply of elec- 
trical energy is to make the concern as large as possible, and it 
follows that the sooner the capital expenditure contemplated in this 
report is reached the better. Applications for light and power are 
coming in from all quarters, and probably it will not be over estimat- 
ing the demand to say that the year 1901 will find the plant 
corresponding to the amount of capital expenditure before detailed 
fully taken up provided, of course, that the plant can be delivered 
and fixed in time. The recommendations, therefore, which I have 
now to make are as follows: (1) That of the total amount (£288,057) 
proposed to be ultimately expended for the purpose of providing 
plant equal to 10,000 н.р. for the section of the Port-Dundas 
station now to be proceeded with, and the mains connected there- 
with, the Corporation should, in the meantime, authorise the sum 
of £61,000 (over and above the £95,000 to which they are already 
committed) to be expended ; and (2) that the expenditura of the 
before-mentioned sum of £107,930, for the purpose of providing 
(a) the first section of the new station at Pollckshaws-road, (b) the 
first instalment of plant therefor, namely, 2,200 H. b., and (c) the 
feeders and distributing mains, which it is at present intended to 
lay down in connection therewith, be also authorised. The total 
expenditure now proposed will be spread over a period of about 
two years. 

The Tramway Committee have instructed a sub-committee to 
make arrangements for equipping the High-street tramway line 
electrically. The Watching and Lighting and Electricity Com- 
mittees are to be consulted before proceeding with the erestion of 
the tramway poles. 

Godalming.—Mr. W. О. E. Meade-King, M. I. C. E., has held а 
Local Government Board inquiry into the application of the Town 
Council to borrow £10,000 for the purpose of erecting an electricity 
supply station. The town clerk (Mr. T. P. Whately) having given 
particulars ef the Council's case, Mr. H. W. Couzens, representing 
Messrs. Kincaid, Waller and Manville, the consulting engineers, 
submitted technical details. Mr. Goode, chief engineer to Mesers. 
John Fowler and Co., Leeds, and the Mayor (Ald. T. Rea), also gave 
evidence in support of theapplication. The opposition included an ex- 
member of the Council, Mr. T. G. Carpenter, who is reported to have 
said that at one time he directed the works of the Bank of England." 
He had taken an interest in the scheme to which he objected, as he 
thought i& would be а burden on the ratepayers. He calculated 
that a charge of 8d. per unit for electric current was about double 
the cost of gas at 38. 01. per thousand. Mr. Carpenter, however, 
subsequently modified many cf his somewhat random assertions. 
Mr. M. Holroyd Smith was also called for the opposition. He said 
that the difference between an expenditure of £15,000 and £11,000 
would make a material alteration in the annual revenue. He 
criticised the figures ard estimates submitted by the engineers. 
The revenue estimate was based on 3,000 lamp, each consuming 
90 units; in his opinion the average would only come to about 
19 units, and therefore they were basing their calculations on a 
consumption which was not likely to occur. People must not be 
led to suppose they were going to have their houses wired and 
fitted for £1 a lamp; he had generally taken 303. per lamp as the 
cost of wiring and fitting. Witness said a 16-c.p. electric lamp, 
with current at 8d. per unit, wou'd cost almost twice as much per 
hour as a 16-c.p. gas burner, with gas at Эз. 6d. per 1,000. Counsel 
for the opposition urged that there was no real need for the electric 
light, and that the scheme, if carried out, would entail a loss on a 
council already over-burdened with debt. Mr. Whately made a 
vigorous reply, in the course of which he said that it was because 
the Council thought the scheme would relieve the rates the matter 
had been taken up. 

Govan.— The Police Commissioners have empowered the Electric 
Lighting Committee to take steps to carry out the terms of their 
Provisional Order. 

Great Yarmouth.—The Town Council had before them on 
Monday the report of Mr. W. H. Preece on the recent explosion 
at the generating station. Mr. Preece expresses the view that the 
cause of the accident was an undue level of water in one of the old 
single-drum boilers. The addition of four high-level indicators 
would, he urges, be of advantage as a safeguard against future 
mistakes in gauging the water-level. He does not recommend the 
addition of separators, on the ground of the heavy expenditure 
involved, viz., £250. | | 

The question of the erection of a generating station at Gorleston 
by the Yarmouth and Gorleston Tramways Company has been dis- 
cussed by the Electric Lighting Committee and the Town Council, 


The Committee recommended the Council to adhere to its agree- 
ment of May, 1897, when an undertaking was given to supply the 
Tramways Campany with electric energy on certain terms. The 
matter has been referred back for further consideration. 


Hanley.—The Town Council have decided to reduce the price 
of current for motive power to 21d. per unit for four hours per day, 
and 1d. per unitafter. The Borough Engineer has been authorised 
to approach the Town Councils of Stoke and Burslem as to their 
willingness to take current from Hanley in lieu of erecting inde- 
pendent stations. 


Hastings.—The Town Council have given the Hastings and St. 
Leonard’s-on-Sea Electric Light and Power Company the requisite 
month's notice to determine the existing agreement for the lighting 
of the sea front. The Board of Trade having granted the Council's 
application for a Provisional Order to take over the Company's 
undertaking, application has been made to the Local Government 
Board for sanction to borrow the purchase money. 

Hereford. —In anticipation of their application for a Provisional 
Order being successful, the Town Council have authorised the 
Electric Lighting Committee to take steps to provide a aupply of 
electric current in the compulsory area, and for that purpose to 
engage such professional assistance as may be necessary. 


Hyde.—Messrs. Lacey, Clirehugh and Sillar have been appointed 
consulting electrical engineers to the Council. 


Ince (Lancs.).—A special electric lighting committee has been 
formed by the District Council. 


Infirmary Lighting.— The Mile End [(London) Infirmary and 
Workhouse were lighted electrically for the first time on Thursday. 
The generating plant was supplied and the wiring contract carried 
out by the Thames lronworks and Shipbuilding Company. 


Islington (London).—The following revised scale of pay for the 
technical and clerical staff of the Vestry’s electricity department 
has been adopted: Switch-room attendants and inspectors 0 
meters, 303. to 40s. per week; inspectors of mains, 303. to 403. 
per week ; draughtsmen, £154 to £150 per annum ; clerks, £105 
to £120 per annum; electricians in charge and electricians on 
mains, 408. to 603. per week. 

_Kelso.—The Burgh Commissioners have received a communica- 
tion from Messrs. Lorrain and Purves, of London and Edinburgh, 
suggesting the advisability of erecting an electricity station for 
supplying current for public and private lighting. 


. Kidderminster-Stourport Electric Tramway.—This tramway 
is now practically complete, and on Tuesday there was an ехреп- 
mental. run from Kidderminster to Stourport and back. The 
official inspection of the line has been fixed for Monday week. 


Klonakilty (Cork).—Some of the Township Commissioners 
having suggested an improvement in the lighting of the town (now 
elfected by oil lamps) a Cork firm of electrical engineers have 
estimated that an electric lighting installation could be put down at 
an inclusive cost of £2,750, the installation to consist of two 
20 B H.P. Hornsby-Ackroyd oil engines and two Taunton dynamos, 
with a battery of accumulators. Private as well as public lighting 
could be provided for. A special committee has been appointed to 
consider the matter. ES 

Leeds.—Dr. John Hopkinson has been appointed co sulting 
engineer for the extensions of the electric tramways recently 
decided upon. Аз soon as the work of equipping these additional 
routes is completed, the question of the conversion of the Armley 
and Wortley sections will be considered. 


London County Council.— At Tuesday’s meeting the Highways 
Committee presented recommendations dealing with the terms 
upon which the National Telephone Company are to be allowed the 
use of the streets under the Council's control for their undergroun 
wires, By the first recommendation the Company are called upon 
to alter or remove their lines when required by the Council or roa 
authority (without cost to or compensation from either body), 10 
the event of the widening of streets or similar work being carriec 
out. The second recommendation notifies that when the Council 
desires to adopt electric traction on any tramway belonging to or 
leased by or under the control of the Council, passing along any 
route in which any line of the Company is laid, the Council may 
require the Company to alter this line or to remove it without com- 
pensation, and **so long as no earth return but a complete metallic 
circuit is provided and used, the Council or its lessees shall not be 
liable to the Company for any interference or prejudicial effecta 
produced upon the cables or wires or the working of the same, ОТ 
upon the operations of the Company by reason of the use of elec 
tricity upon such tramway." These recommendations were oppose 
and their consideration stands over to the next meeting. 


Mansion Lighting — Тһе electric light has been introduced into 
Mr. George Farquharson's mansion at Whitehouse, Donside, N. 4 
Water power із employed. Тһе stables have also been wired, aD 


during the day electric motors are used for driving the 
machinery, &c. 
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Middleton (Lancs.).—In moving the minutes of the Gas Com- 
mittee at the last meeting of the Town Council, Alderman Walker 
announced that the Committee were completing arrangements for 
the putting down of an electric lighting plant. 

Ossett (Yorks.).— The Town Council, who are considering the 
advisability of erecting combined electric lighting and refuse 
destructor works, have authorised a deputation to visit the Shore- 
ditch station. 

Pemberton (Lancs)— The District Council have appointed an 
electric lighting committee. 

Perth.—The Municipal Electric Supply Company of Brighton 
have offered to take over the Provisional Order, but the Com- 
miesioners have notified that they are not in a position to entertain 
the proposal, as the Bill confirming the Provisional Order had not 
yet been passed. 


Peterborough.—Success has at last crowned the efforts of the 
Town Council, who have induced the Local Government Board to 
sanction a loan of £15,000 for electric lighting purposes, It will 
be remembered that at the outset the Board refused the application 
owing tothe emall margin of the Council’s borrowing powers but 
& deputation having waited upon the secretary to the Board (Mr. 
T. W. Russell, M.P.) and explained the position, the matter was 
reconsidered. Now that sanction has been obtained, prompt steps 
will, we understand, be taken to erect electricity supply works. 

St. Pancras. —At Wednesday's meeting of the Vestry, Mr. H. J. 
Menzies (chairman) moved the adoption of the report of the 
Electricity and Public Lighting Committee recommending the 
reduction cf the charge for public lighting after June 30 from od. 
to 4d. per unit. Mr. Menzies stated that during the past year 
the electricity department had made a profit of about £300 
from the public street lighting, and this disposed of the charge 
that the department was making a revenue in that direction out of 
the ratepayers. The recommendation was adopted. Mr. Menzies 
said the Committee thought it only just that the price to private 
consumers should also be reduced from June 30, the recommenda- 
tion being that the charge under the maximum demand indicator 
system should be 6d. per unit for the first 14 hours’ consumption 
each day, and 34. after, and is. per quarter for the rental of the 
indicator. The proposal was approved. Sanction was given to 
an expenditure of £790 for the purchase of additional condersing 
plant for the King’s-road station. Votes of thanks were passed to 
Mr. Menzies, Mr. S. Baynes and Mr. A. E. Pycraft, for their 
valuable services. 

The Special Committee on refuse distruction reported that they 
had had under consideration the adoption of electric motive power 
for the dust vans, and had been in communication with the Elieson 
Lamina Accumulator Company, who contemplated the construction 
of a motor dust.van. The Company offered to loan this motor 
dust.van to the Vestry for purposes of trial, on the latter under- 
taking to supply the current free for charging. The Committee 
has accepted the offer. 


Sheffield. — The Corporation electrical engineer (Mr. A. Llewellyn 
Fell) and the water engineer (Mr. L. S. Marsh) have presented в 
report to the Tramways Committee as to the possibility of utilising 
the water power from the reservoirs of the Corporation in the 
generation of electricity for tramway purposes. In the course of 
his report Mr. Fell states that the separate sources of supply are 
very small, and so far apart that they would be useless unless 
centralised, and the cost of doing this would be out of all pro- 
portion to the value сЁ the power gained. Only 433 н r. could 
be obtained from all the available sources, for which a capital 
expenditure of £110,000 would have to beincurred. Mr. Frederick 
Nell, the well-known hydraulic engineer, has been requested to 
present a furtlier report on the matter. 

The contractors for the electrical equipment of the tram таув 
(the British Thomson - Houston Company) have notitied the 
Corporaticn that they prep.se to sub-let various portions of the 
contract as follows: Nest r. G. F. Milnes and Co., car bedies and 
cars; Meesrs. John Brown and Co , boilers ; Messrs. Allis (an Ameri- 
can firm) engines; Messrs. J. E. and S. Spencer, poles and brackets ; 
Wheeler Condenser Company, condenser heater and filters; Messra. 
Е. learn and Co., pumps; Messrs. Ludwig Leewe and Co. (Berlin). 
electrical apparatus; the General Electric Company, of America, 
sundries ; Davy Brothers, Sheftield, water tank; Seebohm and 
Dieckstahl, car wheels ; Peckliam Truck Company (New York) truck 
frames, The Tramways Committee have been authorised to proceed 
with the corcrete foundations for the tramway power station at 
Kelham Island, at an estimated cost of £500, and to prepare esti- 
mates for the superstructure. 

South Africa. —The Britishand South African Export Gazette states 
that the planus and tenders for the supply and erection of electric 
lighting plint in Bloemfontein are to be submitted to a consulting 
engineer in Europe for report. The tenders sent in varied in 
amount frem £12,000 to 430, 000. 

The Cape Government Railway Department have decided to 
make experiments in electric train lighting, The East London 


section has been selected for the trial, and а contract for the supply 
of the necessary apparatus has been given to Messrs. Ј. Stone and Co. 

An electric-power plant has been erected at the York gold mine. 
The plant comprises two 50 н.р. three-phase inductor generators, 
which supply power to two 24 н.р, motors for pumping, and several 
small motors for various kinds of work. 

The electrical plant recently sent out to the Vogelstruis gold 
mine by the General Electric Company, of London and Manchester, 
consisted of two 160 kilowatt three-phase generators, and three 
triplex single-acting pumps coupled direct to 35 H.P. motors. 

An electric lighting plant manufactured by Messrs. Thomas 
Parker (Limited) has been installed at the British South Africa 
Mills, Bulawayo. 

The contract for the erection and equipment of a telephone 
5 for 50 subscribers at Umtali has been let to an English 

rm. 

Southport.— The Electric Lighting Committee of the Town 
Council estimate the net profit on the electricity undertaking for 
the ensuing year at £620. 

Taunton.—At the meeting of the Town Council on Monday the 
Borough electrical engineer (Mr. E. J. B. Thornhill) announced 
that the equivalent of 1,541 8-c.p. lamps had been connected to the 
electric light mains during the past quarter, thus constituting a 
record number of connections for any equal period since the com- 
mencement of supply. During the period The National Free 
5 Company wired premises for the equivalent of 500 8. c. p. 
amps. 

Telegraph Cable Lodge of Freemasons. — Mr. W. O. Smith, 
of Elliott Bros., was, at the meeting on Wednesday evening, at 
the Hotel Cecil, London, elected Worshipful Master of the Telegraph 
Cable Lodge, succeeding Mr. O. Moll, of the Direct United States 
Cable Company. 

The Electric Light on the Suez Canal. — Of the 2, 986 vessels 
which passed through the Suez Canal last year, 2,837 employed the 
electric light for navigating during the night. Asa result of this 
increased use of the electric light the mean duration of passage for 
all vessels passing through the canal shows a constant and satis- 
factory decrease, Last year the average duration was only 17 hours 
44 minutes, against 18 hours 38 minutes in the previous усаг; and 
in 1897 the percentage of vessels navigating by night was 95 per 
cent., against 91 per cent. in 1896. 

Tramway Municipalisation.—In reference to the proposal to 
municipalise the tramways in Manchester and the surrounding 
districts, a conference took place on Tuesday at Manchester between 
the Tramways Committee of the Manchester City Council and repre- 
sentatives of the various local authorities, whose districts are at 
present served by the Manchester Carriage and Tramways Company. 
The Committee suggested that the neighbouring authorities should 
acquire and equip electrically the lines in their districts. The 
main point at issue was the terms on which Manchester should be 
allowed to work the tramways outside its own district. A proposal 
that the Manchester Corporation should agree to pay a mileage 
rental for the use of the tramways not proving acceptable, it was 
ultimately decided to leave each of the districts to arrange its own 
terms with Manchester. 

Westgate-on-Sea.—A Board of Trade inquiry is being held to 
day (Friday) at Westgate-on-Sea into the application of the Thanet 
Rural District Council for a Provisional Order. 

West Hartlepool.—The Town Council have obtained the 
sanction of the Local Government Board to their application for 
borrowing money for the purpose of erecting electricity supply 
works, The Beard of Trade have also approved the system of 
supply proposed to be adopted, and tenders for the erection of tho 
station building will shortly be invited. At the meeting of tha 
Council last week the Mayor announced that negotiations were 
preceeding with the Tramway Company in regard to the light 
railway to Seaton Carew, and also in regard to the Council supply- 
ing the necessary electric current for working the tramways. 

Wolverhampton.— Oa the recommendation of the Lighting 
Committee the Town Council have decided to reduce the charges 
for electric current to 6d. per unit, for a maximum demand of an 
hour and a-half, instead of 2 hours as at present, and 3d. per unit 
after. 


BOOKS RECEIVED. 

Industrial Electricity," translated and adapted from the French 
of Н+пгу de Graftigny, and edited by A. G. Elliott. (Londen: 
Whitaker and Co.) Price 28. 6d. 

„Alternating Currents of Electricity and the Theory of Trans- 
form ra." By Alfred Still. (London: Whittaker and Co.) Price òs. 

„Essai sur la Théorie des Machines Electriques à Influence.“ 
By V. Schaffers. (Paris: Gauthier-Villars and Fils.) 

€ Proceedings of the Royal Society," No. 393, Vol. LXITI, 
Price 1s. Gd, 
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PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
їз compiled for this journal by Mr. J. C. CHaPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all informa ion on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Note.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the comple'e Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is Sui æed. 


April 26, 1898. 
9,638. J. W. Richanps and C. W. КОЕРРЕВ. London. Process for 
manufacturing metallic sulphides electrolytically.” 


April 27, 1898 

9,677. Veritys (Limited) and P. G. Евнгтт. Birmingham. Improve- 
ments in swing joints or ceiling connections for carrying 
suspended electric light fittings. 

9,692. Sremexs BROS. AND Co. (Limitep), London. Improvements in 
resistance apparatus for regulating eleetromotors. (Siemens and 
Halske, Aktien Gesellschaft, Germany.)“ 

9712. O. J. LopcE. London, Improvements relating to telephones and 
to circuit arrangements and relays therefor. 

9,714. G. Е. Emery. London. Improvements in portable electric 
batteries and electric lamps. 

9,725. L. ANDREWS. London. Improvements in electric current switch- 


gear. 
April 28, 1898. 

9/7353. Е. Н. Bowman and Е. E. Bowman Manchester. Improved means 
and apparatus for electrolytically decomposing zalta of the alkaline 
and earthy metals or other substances containing them for the 
manufacture of caustic bleaching powder, chlorine, or otber 
products contained in them. 

9,778. M. BERNSTEIN (proprietor of the firm of J. F. Wallmann and Co.). 
London. Improvements in plates for electric accumulators.” 

9,779. D. SiNscLAIR and W. AITKEN, "London. Relating to improvements 
in testing and protecting apparatus used in conjunction with 
telephone, telegraph, or other electrical circuits.* 

9,789. Н. Hirst and J. Н. CoLLINGS. Londen. Improvements in and 
eennected with electroliera and incandescence electric lamp 
pendante. 

9,802. W. A. Стлтжовтнт, W. H. Horuzs, A. Homes, J. H. HOLMES, 
L. W. Ногмеѕ and Е. Homes. London. An improved syatem 
and means for driving newspaper printing or like machines at 
variable speeds by electric motors. 

April 29, 1898. 

9814. W. Н. Sturce, Birmingham. Improvements in adjustable shade 
supports for electric and the like fittings. 

9,877. J. G. Dixox. London. Iinprovements in electric switches, 

9.881. A. W. Wirt and M. W. SrikEMAN. London. Improvements in 

| means and devices for electrically lighting cvin-frecd apparatus 
for di- playing рісіигев,“ 
April 30, 1898. 

9,912. M. ALTMAN. London. A new and improved chimney for incan- 
descent gas, electric and oil lights. 

9,921. Е. Wise. Liverpool Ар electric brake. 

9946. J. E. Preston. St. Annes-on-the-Sea. Patent electrical spindle for 
bieyele lamp. 

9,947. A. SCHOELLEN. London. Improvements in and connected with 
phonographa. 

9,860. A. J. Восіт. London. Improvements in or relating to electric 
meters, (E. L. G, Cauro. Italy)“ 

9,983. К. GUNTHER, E. von KRONMYSTH, juur. London. Improvements 
in or relating to telephonic apparatus. 

May 2, 1898. 


10,022. G. DAUBENSPECK. London. Improvements in the manufacture 
of carbons and filaments for electric lamps. 

10,034. А, Frazer and G. A. SMiTH. London. A new or improved primary 
electrical battery. 


SPECIFICATIONS PUBLISHED. 


Nore. —All Specifications can now be obtained at the uniform price of 
d. each. 
1897. 


8,061. Percivat. Electric are lamp mechanism. 
9135. Yexsury. Electrical apparatus for automatically actuating ven- 
tilators, flue dampers, throttle valve, also for controlling and 
| regulating sources of power. 
9,276. RownorHAM. Primary batteries. 
9.290. MoH Acid-proof and electric insulating compositions. 
9,442. Von Bergs and RENGER., Pressing electric aceumulater plates 
and other plastic articles. 
10,908. Meirugzab, Transmission of signals through submarine telegraph 
cables, 
11,402. Romme. Process of and apparatus for electrically decomposing 
| solid substances. 
11,861. LIN oN ER. Electric accumulators or storage batteries, 


12,0€9. Sig«ENs Bros, AND Co. (LIMITED) and EsTLURRn. Apparatus for con- 
trolling electric motor generators at a distance. 

12,758. Green and Oates. Form or construction of pipss for the reception 
of electric cables. 

12.992. MeMAHON. Series-parallel coatrollers for electric motor. 

12,957. MÜLLER and Тсоок, Transforming alternating into continuous 
electric currents or vice үегьа. 

13,212. Tayor. Covers or casings of switches, cut-outs, ceiling roses, and 
other electrical fittings. 

13,213. Тлугок. Tubes or cases of electric fuses. 

13,520. Stemens Bros. AND Co. (LiMiTED) and Le RossiGNoL, Pneu 
matically-worked electro switches, 

15,532. Fyxx. Windings for the armatures of direct.current dynamo- 
electric machines. 

13,838. Pace. Electrical switches. 

14,341. Lake (Dooley), Machines for making carbons for electrical 
purposes. 

15,257. Siemens Bros, AND Co., Limiten (Siemens aud Halske). Electric 
switch apparatus for the points and crossings of electrical ral: 
ways or tramways with underground conductors. 

17.812. Murriy. Electric railway systems. 

20,865. Decker and von Srruve. Primary batteries for light motive 
power and like purposes, 

28,943. CORRENS, Noat and Noan. Electric driving gear. 


1893. 


5,123. ANDERSEN. Electric switches. 

5,796. SHORT. Means for displacing, dispersing, or extinguishing arcs 
formed in breaking electric circuits. 

4,742. WurrzE (Brigham and Meyer). Devices for lighting lanp by 
electricity. 

,4,825. JUNGE (Knoschke), Electric accumulators. 

9,001. SHORT. Controlling system for electric railway vehicles. 

5,185. MTENDEBACH. Electric railways and tramways on a road-coutact 
system, $ 

5,672. LAKE (Liedentopf). Electrical safety lamp for miners. 

5,806. Lake (La Compagnie Genérale des Lampes à Inceandescence) 
Manufacture of metal bases for electric incandescence lamps. 


COMPANIES MEETINGS AND REPORTS. 


— — 


Eastern Extension, Australasia and China 
Telegraph Company (Limited). 


The forty-ninth half-yearly ordinary general meeting of this Company 
was held on Wednesday, at Winchester House, Old Broad-street, under the 
presidency of the Marquis of Tweeddale. 

The MANAGER AND SECRETARY (Mr. Е. E. Hesse) read the поп 
convening the meeting, and the report was taken as read. 

The CHAIRMAN said: As usual, Gentlemen, I will proceed to offer а 
few supp'ementary remarks with respect to the working of the six months 
under review to December 31st last. The gross revenue for the half-year 
amounted to £275,142, showing a decrease of £50,263, as compared with 
the revenue for the December half of 1896. Of this decrease over £ 000 
was causcd by the falling-off of Australasian traftic—which we have tre- 
quently pointed out to you is more or less fluctuating the remainder being 
due to reductions of tariff. It was estimated that there would bea loss © 
over £55,000 from the tariff reductions alone, and it is gratifying to find that 
the falling off of revenue from this cause has not been ғо great as was anti- 
eipated, The working and otherexpenses have amounted to £102,844, beng 
a decrease as compared with those for the corresponding period of 1640 c! 
55,426, which is explained by the cost of maintenance of cables and es en: 
in connection with negotiations having been less in the past half-year tha 
in the corresponding half-year of 1896. The usual interim dividends have 
heen distributed during the past year, making, with the final dividend 
proposed to be paid to-morrow, a total payment of 5 per cent. for 199. 
A bonus of 4s. per share, or 2 per cent., will also be paid, making 3 
total distribution for the year of 7 per cent. (hear, hear). The revenue 
balance, amounting to £57,444. 138. 10d.. has been carried to the genera 
reserve fund, which now stands at £803,667, after having been debited 
with £79,619 for the cost of the cable renewals, &c., carried out during the 
half-year under review. These renewals have been made in the Malaca 
Straits and China Seas (as detailed on p. 6 of the accounts), and during t 6 
current year it is proposed to carry out several other operations of a similar 
character in various sections of the Company's system. А further draf” 
ing by lot of the Company's Australian Government Subsidy Debentures 
(451 in number) took place on the 4th ult, for payment at paß o 
July lst next, when the Debenture debt, which originally amounted (0 
£640,000, will be reduced to £80,600 (hear, hear). When I last bad the 
pleasure of addressing you I referred to the subsidy arraogemen 
entered into with the Spanish Government for extending the Company * 
system from Manila to the islands of Panay, Negros and Cebu. During 
the half-year under review this contract was completed to the sti 
faction of the Spanish Government, and the cables were opened for trafic 
Unfortunately, however, through a furtber outbreak of the rebellion in 
the Philippines, осе of the new stations in Cebu (Tuburan) bas had to ^ 
abandoned, and is reported to have since been entirely destroyed, ih 
until the rising is quelled or sufficient troops can be spared to garrison Und 
place, the working of the station cannot be resumed. Our Bolinao statt, 
where the Hongkong cable was originally landed, was also in 
greatest danger а few months ago owing to large numbers ^ 
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having assembled in the neighbourhood and demanded 
the surrender of the Spanish soldiers, eleven in number, who 
had been sent to Bolinao to protect it. The Government landline between 
Bolinao and Manila had been cut by the rebels, во that it was quite im- 
possible for the station to communicate with the authorities at Manila by 
telegraph. For four days the station was entirely surrounded by the 
insurgents, who constantly threatened to attack it, and but for the 
timely arrival of a Spanish gunboat the station must have surren- 
dered, with the result that the soldiers would doubtless have shared 
the sad fate of the other small garrisons in the district, who, after 
receiving promises of safety, were cruelly murdered. During this tryiog 
time the Company's staff at Bolinao displayed the greatest courage aud 
loyalty, and we understand that the Governor-General has recommended 
the Spanish Government to recognise their valuable services by conferring 
upon the Superintendent and other principal members of the staff suitable 
decorations (great applause). The insecurity of the landline between Bolinao 
and Manila had long been recognised Ly the Government and mercantile 
community of Manila, and many proposals had been made from time to time 
for improving it, but without any practical result. The troubles, however, 
to which I have just referred, were the means of bringing the negotiations 
between the Company and theSpanish Government to a head, and a contract 
was entered into on March 30th for cutting the Hongkong cable off Bolinao, 
and extending it direct to Manila in return for certain concessionary privi- 
leges, The work was carried out within a fortnight of the contract being 
signed, and the Bolinao station and staff removed to Manila. They had not, 
however, been working from Manila many weeks before hostilities broke out 
between the United States and Spain, and on Monday the 2nd inst. at 8 p.m. 
the cable was suddenly interrupted-- cut, we believe, by order of the Admiral 
of the American Fleet. Should this prove to be the case, we sball naturally 
look with entire confidence to the Government of the United States to 
compensate the Company for the damage so caused to its property (hear, 
bear) Communication by cable between Man'la and Hongkong will not be 
restored, І am afraid, until we are in a position to repair the cable, and until 
peace has been re-established between the two belligerents, which I hope 
and I am sure every one here will agree with me—will soon occur (hear, hear). 
You may have seen from the newspapers that the proposal that the Eastern 
Extension and South African Companies submitted to Her Majesty's 
Government for establishing an all-British cable between this country and 
Australia vid the Cape of Good Hope has of late received a good deal of attention, 
both in the colonies and on this side, but as up to the present time the 
departmental committee appointed to deal with the matter has not mide 
its report, I am not in a position to make any statement in regard 
to it. I hope before we meet six months hence to be able to 
give you a full statement of what we propose to do- assuming, 
of course, that the different Governments will agree to assist ua, 
At the last meeting a suggestion was made to the Board that the services 
of the staff should ke specially recognised in connection with the 
celebration of the Queen's Jub lee. This suggestion, after receiving the 
Board's careful consideration, was given effect to by the granting of bonuses 
to the whole of the Company's employés, and the expenditure incurred 
will appear in the accounts for the current half-year (applause). I need 
hardly assure you that this well-merited recognition of the admirable 
manner in which the Company has been served, in trying climates, when 
frequently exposed to much danger, was warmly appreciated by ita 
employes. With these remarks I beg to move: 

** That the report and accounts of the Directors now submitted be received 
and adopted, and that a dividend be now declared of 2s. Gd. per share, 
together with a bonus of 48. per share, both free of income tax, payable on the 

2th inst., making, with the previous distributions, a total payment of 7 per 
cent, for the усаг 1807." 
Mr. FRANCIS A. BEVAN seconded the resolution, which was carried 


the rebels 


unanimously. 
On the motion of the Chairman, seconded by Mr. J. Denison Pender, 


Sir Albert J. Leppoe Cappel, K. C. I. E., was re-elected a Director, аа was 
also Mr. Clement S. Colvin, C.S.L, on the motion of the Chairman, 
seconded by Sir A. J. Leppoe Cappel. 

The Auditors (Messrs, Deloitte, Dever, Griffiths and Co., and Measrs. 


Welton, Jones and Co.) having been re-elected, 
The CHAIRMAN said: That constitutes the business of the meeting, 


and I think I may congratulate you upon the operations of last year (hear, 


hear). 
Mr. BURGESS then proposed a vote of thanks to the Chairman, 


Directors and Staff of the Company, to whom, he remarked, the share- 


holders were greatly indebted (applause). 
Mr. JOHN NEWTON seconded the motion, which was carried unani- 


inously. 
The CHAIRMAN brietly acknowledged the vote, and the proceedings 


then terminated. 


West Coast of America Telegraph Company (Limited). 


The first ordinary general meeting of this Company was held on Tuesday 
at Winchester House, Old Lroad-street, E.C., under the presidency of 


Mr. J. Denison Pender. 
The SECRETARY (Mr. F. L. Robinson) having read the notice calling 


the meeting, 
The CHAIRMAN said : Gentlemen, before we Legin the business 


of the meeting I would refer to the loss which we have sustained 
оп this Board by the death of Lord Sackville Cecil, who, I am sorry 
to say, died a short time ago. He was not only an able director 
ав а commercial шап, but his death is a great loss to the Board, 
because his particular training as an electrical engineer enabled him 
to give valuable advice ty us. Lord Sackville's seat at the board bas 
-been filled by the appointment of Nir Albert J. Leppoc Cappel, K. C. I. E. 


To turn to the business of the meeting and dealing with the year which 


closed at December 31 last, the gross receipts amounted to £25,773, 
being an increase of £2,268 compared with the previous year's receipts 
of the old Company. The expenditure on revenue account was £19,476, 
a decrease of £2,812, This reduction is principally attributable to our 
having had only one section of the cables interrup:ed during the year— 
that between Chorillos and Mollendo—which was broken on August 7th, 
presumably by an earthquake, and was repaired on the 12th of the same 
month. The repairing steamer “ Retriever" was absent from port five 
days during the twelve months, thus effecting a great saving in her work- 
ing expenses, and also in the cost of maintaining the cables. After pro- 
viding for the interest on the Four per Cent. Debentures £296 remains to 
be carried forward. Taking into consideration the depressed state of 
trade generally on the West Coast of South America, the reault of the 
first year's working of the new Company cannot be regarded as altogether 
unsatisfactory ; but, on the other hand, we must not lose sight of the 
fact that the year's gross expenses are abnormally small, on account of 
the fewer repairs we had to do—in fact, we only bad one single repair. 
Under the scheme of reconstruction the business, goodwill, property and 
assets, together with the liabilities, of the old Company as from Dec. 31, 
1896, have been taken over. Of the share capital, 50,000 shares of 
£2. 10e. each fully paid have been allotted to the shareholders of the 
old Company ; these, with the exception of about 250 shares, have 
been exchanged for the old certificates. 15,000 shares of £2. 10s. each 
fully paid have been allotted to the Brazilian Submarine Telegraph 
Company in consideration of the obligations undertaken by that Company. 
The Eight per Cent. Debentures of the old Company, amounting to £150,000, 
have been exchanged for Four per Cent. Debentures of а like amount, 
guaranteed both as to principal and interest by the Brazilian Sub. 
marine Telegraph Company. Four per Cent. Income Bonds for £20,000 
have been issued. These bonds were purchased at раг by the 
Brazilian Company and others, and with the proceeds the debts 
of the old Company have been discharged, thus enabling the new 
Company to start free from any outside liabilities. The interest upon these 
bonds is non-cumulative, and is payable only out of the profits of the 
Company for the year. The expenses on account of the reconstruction of 
the Company, which at the end of last year amounted to £636, must 
stand over until such time as the revenue of the Company will permit 
this account to be dealt with. In accordance with the articles of 
association the annual remuneration of the Directors is to be such 
sum as the Company may from time to time in general meet- 
ing determine. The fees for the first three months prior to the 
liquidation of the old Company were duly paid, and it remains 
for the meeting to determine what shall be the annual amount of the 
remuneration of the Directors for this and future years. I may, perhaps, 


refer to letters which have appeared in a financial journal, and which some 
You will gather from what I have just eaid that 


of you 1nay have scen. 
They accuse the 


the statements iu these lettera are perfectly inaccurate. 
Brazilian Submarine Company of having taken whatever they could get 
out of this Company, and of giving nothing in return. Ава matter of 
fact, the Brazilian Submarine Company have guaranteed the debentures, 
both as regards capital and interest, and have found the money to enable 
the old Company to pay offits debts, and therefore start the new West Coast 
of America Telegraph Company free from all debt. I now beg to propose— 

“ That the report and accounts for the year ended December 31st, 1897, 
now presented Le received, and adopted." 

Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E., seconded the motion, 
which was cirried unanimously. 

The CHAIRMAN then proposed— 

“That the remuneration of the Directora be the sum of £350 per annum, 
to he divided between them as they may determine,” 

Мг. W. Н. AX WORTHY seconded the resolution, which was carried 


unanimously. 
On the motion of Mr. LAMONT, a vote of thanks was passed to the 


Chairman and Directors, 

The CHAIRMAN, in acknowledging the vote, said he agreed with Mr. 
Lamont that the result submitted was not altogether satisfactory. A 
compuny, in fact, was not in a satisfactory position unlees it paid a divi- 
dend to its ordinary shareholders, However, the Directors were doing the 
best they could. He thought that their connections were good, and that 
they would be able to make something out of the undertaking before very 


long, particularly if trade should improve. 
The proceedings then terminated. 


Great Northern Telegraph Company. 

The following is an abridged report of the proceedings at the general 
meeting held at Copenhagen on April 30, under the presidency of Mr. F. 
Zahle. The Directora’ report for the year 1897 is also given, 

DIRECTORS’ REPORT. 

The Company's Cables.—'The state of the cables in Europe has not been 
satisfactory during 1897, especially towards the end of the year. No 
fewer than 11 of the cables have been interrupted, the total пит? ег of 
interruptions being 32. These have nearly all been due to injury 
caused by fishing vessels, especially by steam trawlers, which are increasing 
in number, not only over the North Sea, but also in the Skager 
Rack and Kattegat. Even the strongest cables cannot withstand the 
rough treatment to which they are exposed, and we are, therefore, 
now considering the advisability of making an alteration їп the type of 
cable, so as better to protect them against the attacks of these trawlers, 
Оп the other hand, the cables in the Far East have been comparatively 
free from injury, thanks to the extensive strengthenings and renewals 
which have been carried out during the last few veare, particularly on the 
Hongkong-Amoy Shanghai line. There have been only seven interruptionst 
affecting five cables, The cable steamer " H. C. Orsted " has been actively 
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employed for 216 days, and the “Store Nordiske ” for 148, of which 28 
were for the account of others. During the months of November and 
December the “Store Nordiske ” underwent extraordinary repairs, and had 
her boilers renewed ; she was temporarily replaced by a chartered steamer, 
which was actively employed for 19 days. Ut has been necessary to have 
nearly 400 knots of renewal cable manufactured. For a considerable 
portion of this cable the core ;eleztrical conductor) of the old cable picked 
up has been utilised, having been resheathed with a new armature, 

The Wladiwostock Line. — Unfortunately the Wladiwostock route has, 
as usual, been the weak link in our system, Ап altogether exceptional 
inundation of the Amur Hiver has, to a great extent, destroyed the work 
of reconstruction carried on by the Russian Administration, and the work 
has to be done afresh. This reconstruction will, we hope, put an end to 
the repeated interruptiona of this route, while, аз the construction of the 
railway in Siberia advances, the maintenance of the line will evidently be 
facilitated. 

The Company's System in Europe.—Our telegraph system in Europe will 
be improved in course of the present year, thanks to a measure conten- 
plated by the Swedish Administration, viz, the building of bronze wires 
across Sweden. Similarly the Danish Administration has improved the 
lines across Denmark by the introduction of oil insulaturs ; while the 
Russian Administration has built д new direct line between Moscow and 
Libau in order to accelerate the transmission of the telegraph trattic with 
the Central and Southern pirts of Russia. 

The Far Eas! True. — The hope expressed last year with regard to the 
continued commercial and industrial development of China and Japan has 
not been disappointed, and during the last mouths of the year the political 
events in the Far East also have tended to increase the traffic. These two 
cauxes combined have contributed to counterbalance the losses which we 
have suffered from the reduction in rates that came into force on the Ist 
July last in accordance with the decisions of the Buda-Pest Conference. 

Relations with the Chinese and Japanese Administrations. -The friendly 
relations established with the Chinese Administration in 1896, by the con- 
vention concerning the traffic exchanged between Europe and China, have 
been further consolidated by a similar convention concerning the limitrophie 
traffic between the Russian and Chinesa Empires. In Japan we have had 
protracted negotiations with the Telegraph Administration, complicated 
by the introduction of the gold standard into that country. These nego- 
tiations eventually led to a tariff arrangement, which has also contributed 
to develop tbe trattic. 

Projected. Iceland Cable, Since the beginning of the year negotiations 
bave been carried on with the Danish Governinent with the object of 
connecting the Farve Islands and Iceland with the telegraph system of 
the world by means of a cable starting from the United Kingdom. On the 
proposition of the Danish Government, the Danish Parliament and the 
Legislative Assembly of Iceland have voted an annual amount of 
kroner 89,000 (about £5,000) for 20 years, аз a contribution towards the 
realisation of the project. This contribution, together with the insiguificant 
traflic receips which could be counted upon, would, however, far from cover 
the working expenses and the cost of maintaining the cable. The realisa- 
tion of the scheme would be of great general and international interest. 
First, because it would permit of the daily transmission of the meteoro- 
logical ob-ervations made on the Faroe Islands and Iceland, and thus make 
it possible to forecast the weather in the Atlantic Ocean with far greater 
exactness than at present, which would be of great importance to naviga- 
tion and agriculture ia the north of Europe. Further, the cable would 
render important service to certain countries—Great Britain, France and 
others —which every year send a numberof fishing vessels to the coast of 
Iceland with crews nuuberiog thousands of men. For these reasons the 
Company has provisionally approached Great Britain, France and Russia 
in the hope of obtaining in return for the free transmission of their 
meteorolozical telegrams a fixed yearly remuneration which might con- 
tribute towards making up the deticiency in the receipts. Although no 
final result has ax yet been obtained from these approaches, which are 
warmły supported by the Panish Government, the Company, seconded by 

that goverament-—-which wil undertake the necessary soundings and 
surveys in order to tind out the best track for the cable and the best land- 
ing places—13 doiug everything in it« power to ensure the realisation of the 
project. Н А 

ſtit iptx.— The financial result of the year has been very satisfactory. 
The decrease in the receipts is only apparent. and із due werely toa 
change iu the method of tuaking up the accounts and balance. sheet. 
Interest on investments belonging to the reserve and renewal fund pas 
heen added direct to this fund, instead of being, as before, dirat entered 
in the working account. This alteration has not affected the extra divi- 
dend, which has been fixed as last yearat 102., making а total dividend of 
10 per cent. (20«.) whilst the reserve and renewal fund has been 
increasel by an amount slightly smaller than ordinarily. 

Board of Dow tors, —Vhe Directors announce the resignation, through ill- 
health, of the much respected Chairman of the Company, Mr. C. F. Tietzen. 
Mr. Tietgen was the tounder of the Company, and it is proposed to asso- 
ciate Mr, Tietgen’s name with the Company as Honorary Chairman with 
a yearly honorarium, Dr, P. Vedel, Director-General of the Fureizn Office 
at Copenhagen, has consented to fill the vacancy ou the board caused by 
the retirement of Mr. Tietgen, 

Arboles of en, cl lin. —The board proposes certain alterations in the 
articles of association, 


At the meeting resolutions adopting the report and accounts, approviug 
the election of. Mr. P. Vedel aud the re-election of Mr. Cl St. A. Pille аз 
directors aud the reappointment of the auditors, Messrs. Berner and N, 
Bille. were сапе. The proposal for giesliticatiens of the articles ot 
n нао was also carried, bat as the requisite number of shares were not 
represented at the meeting the propos will be submitted to an extra- 
ordinary general wweting to be helt on May 23rd 


West India and Panama Telegraph Company 
(Limited). 

The report of the Directors of this Company for the half-year to 
Dec. 31st last states that theainouut to credit of revenue is £52.228. 11s. 8d., 
against £34,053. 13s. 6d. for the corresponding half-year of 1896, and the 
expenses have been £19,772. 15s., against £21,398. 158. Ad., leaving a 
balance of £12,455. 168. 8d., which, with £1,243. Өз. 8d. brought forward, 
and £1,000 transferred from reserve makes a total of £14,699. 3s. 4d., with 
which it is proposed to deal as followa :— 

First Preference shares—Dividend, 6 months to Dee. 31, 


Ds; Der ВКА ß ьалаа оаа ен аЬ £10,268 18 0 

Second Preference shiares— Dividend, 6 months to Dec. 51, 
er hi...... нилар кыз "ET 1,400 14 0 
Ordinary shares—6d. per share (free of income-tax)......... 2208 0 6 
Balance to current half-year's account. TEE 721 10 10 
£14,699 3 4 


The traffic receipts show a decrease of £2,187. 19s. 8d., compared with the 
corresponding period, attributable to causes mentioned in the last report, 
and to the depressed condition of West Indian trade. The expenses of 
repairing cables during the half-year are £1,386. 153. 3d. less. During the 
half-year the Company's two repairing &teamera, © Grappler” and 
“ Duchess of Marlborough,” have been surveyed and repaired in accordance 
with Lloyd's requirements. 

The new cable between Bermuda and Jamaica was opened for traffic on 
Jan. 51. The contract between Her Majesty's Government and the new 
Company provides for a subsidy of £8,000 per annum, and for a maximum 
tariff of 5». per word between London and Jamaica, against 58, 10d. jer 
word charged by the route as prescribed by the Legislative Acts of the 
Colonies, vid Havana. The Directors, however, decided to make corres 
ponding reductions of rates to and from the West Indies on Jan. 1. With 
the view of aiding the plana of the Government in furtherance of West 
Indian trade, reductions of inter-colonial rates were also made on April 1. 

Since the last general meeting, the Directors, with the object of main- 
taining and strengthening the duplicate system, have made arrangements 
to connect Grenada, St. Lucia and St. Croix by a new line of cable ia sub- 
stitution for the old Chord line, which has proved to be beyond repair, aud 
to duplicate the Trinidad-Grenada section, A contract has also been 
entered iuto for the manufacture and delivery in the West Indies cf 160 
knots of cable for stock. 

Owing to the finaucial crisis through which the Leeward Islands are now 
passing, Antigua and St. Kitts have reduced their subsidies from 4800 t» 
£600 each for the current year, and notice has alvo been received from the 
Government of Jamaica that the subsidy of £2,000 per annum, hitherto 
paid to this Company, ceased as from March 31st last. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


5 

CHILIAN ELECTRIC TRAMWAY AND LIGHT COMPANY (LIMITED). — 
This Company жах registered ou May 3 with a capital of £1,050,000 in 41 
shares (of which 550.000 are Preference}, to enter into an agreement with 
the Aligemeine Elcktricitiits Gesellschaft, of Berlin, to purchase. lease, оГ 
otherwise acquire, equip, maintain and work. hy horse, electrical, steam, OF 
other mechanical power, any trainwaya, railways or other means of conr 
munication in Chili or elsewhere, and to carry on the business of genera- 
tora, accumulators and distributors of electrical energy, electricians 
electrical engineers and contractors, &c. The first subscribers аге: E. F. 
Rouse, W. G. Turnbull, G. F. Barnett, J. Jewell, H. A. Milner, C. Field 
and W. Macgillisray. 

JOHN TULLIS AND ВОМ (LIMITED).—This Company has been rests: 
tered, with a capital of £300,000, in £10 shares (15,009 Five per Cent. 
Preference, to acquire the businesses of John Tullis and Son, leather met 
chants and machinery belt makers, Glasgow, and the Tullibody Tanning 
Company, and to amalgamate and carry on the rame. 


DIRECT SPANISH TELEGRAPH COMPANY (LIMITED).—The annual 
return to April 12 has been filed. The capital is £95,000, divided inte 
15.000 Ordinary and 6,000 Preference shares of £5 each ; 12.931 Ordinary 
and 6,000 Preference shares have been taken upand the full amount called. 

GUILDFORD ELECTRICITY SUPPLY COMPANY ‘LIMITED .- -Tne annual 
return to April @ has been filed. The capital is £20.000. in 3.900 Ordinary 
shares of £5 each and 500 Founders! shares of £1 each ; 1,542 of the 
former and all the litter have taken up. and the full amount has been called. 

SHEFFIELD ELECTRIC LIGHT AND POWER COMPANY (LIMITED).—The 
annual return. to. April 4 gives the nominal capital às £280,000, in £ 
shares; 14,000 have been taken up, and 4,000 have been issued, with £ 
per share considered as paid. The full amount has been called on 10,000 
and £2 per share on 4,000. 

WINDSOR ELECTRICAL INSTALLATION COM PANY (LIMITED). Ассом 
ing.to the annual returu to March 30 the capital is £25,C00, in £1 shares 
of which 20.000 have heen taken up, 450 are considered as fully paid, and 
the full amount has been called and paid on the others. 


— — — — 


UN 
STOCK EXCHANCE NOTICES. Application. has been made to the 


Stock x change Committee to appoint А special settling day in aud te 
grant a quotation te 60.000 Six per Cent. Curinlative Preference shares, 
and 00.009 Ordinary shares of £1 each, „f Chadburn's Ship: Telegraph 
Company Limited. The Comuwitiee has also been requested te allow 
19.00% shares of £5 each fully pad, and 425.000 Four per Cent. Deben: 
ture stork of tlie Oxford Electric Company (Limited. te be quoted in 2 
Otticial List, p | 


te, 
* 
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GENERAL ELECTRIC COMPANY (OF THE UNITED STATES8).— The New 
York correspondent of The Times states that this Company has completed 
its plan for a settlement with the holders of Preferred stock, wbich pro- 
vides for the payment of overdue dividends and the conversion of the Pre. 


ferred into Common stock. 

NEW GENERAL TRACTION COMPANY (LIMITED).—The general meet- 
ing of the shareholders of this Company, which was announced to be held 
on May 12, will be held on May 17, at the Cannon-street Hotel, London, 


at 5 o'clock. 

REUTER'S TELEGRAM COMPANY (LIMITED).—The report of the 
Directors of this Company states that the net profit for the year ended 
December 31 last amounted to £10,687. 173. 11d., including £163. 3a, 3d. 
brought forward. The sum of £5,277. 18s. Od. has been placed to reserve. 
An interim dividend of 24 per cent. was paid in October last, and the 
Directors now declare a dividend of four shillings per share (equal to 24 
per cent.) making a total distribution of 5 per cent. for the year. This 
will absorb £4,998. 5s. 4d., and the balance of £411. 143, 7d. is to ba 


carried forward. 

SIEMENS AND HALSKE, AKTIENGESELLSCHAFT, ST. PETERSBORG.— 
The St. Petersburg business of Messrs. Siemens aud Halske, which was 
established in 1855, has been converted into a limited liability company 
with a capital of 4,000,000 roubles (about £635,000). 


SOUTH AMERICAN CABLE COMPANY (LIMITED).—The numbers are 
published of 73 Five per Cent. £100 Mortgage Debentures of this Com- 
pany, which have been drawn for payment on June 30 at the National Bank 
of Scotland, 37, Nicholas-lane, E. C. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—Thie 
Directors of this company have, after placing £5,000 to reserve, decided to 
recommend the payment of 63. 9d. per share, making, with the interim 
dividend paid in November, a total distribution of 3} per cent. for the year 
1897. This gives 62. 9d. to the Ordinary, 6». to the Preferred Ordinary, 
and 9d. to the Deferred Ordinary shareholders. This Company's traffic 
receipts for the week ended May 6 (after deducting 17 per cent. of the 
gross receipts payable to the London Platino-Brazilian Telegraph Company, 


Limited) were £3,173. 


CITY NOTES. 


——— 


MEMORANDA.— Bank rate 4 per cent. (since April 7, 1898). Price of 
silver 26,4. per oz. (May 12). Consols (22 per cent.) 11013—11014 for 
money, 111 73— 1117 for account; 24 per cent. 1034—104 (May 12). 
Stock Exchange Settling Days: Consols, June 1; Stocks and Shares 
Continuation Day, May 24; Ticket Day, May 25; Pay Day, May 26; 
Mining Share Carry-over Days, May 23 and June 8. 

AKTIEBOLAGET DE LAVALS GLODLAMPFABRIK SVEA.—This Company 
has paid a diviftend of 8 per cent. for the year 1897. 

AKTIENGEBELLSCHAFT ELEKTRICITATSWERKE VORM. О. L. KUMMER 
AND CO. — A dividend of 10 per cent. for the past year has been paid by 
this Company. 

CROMPTON AND CO. (LIMITED). — Notice is given that the Order of 
the High Court reducing the capital of this Company from £280,000 to 
£162,C00, in 54, 000 Ordinary shares of £3 each, has been duly registered. 


ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY (LTD. ) 
—At the annual meeting of this Company on Wedueaday, the chairman 
(Mr. John McFarlan) said the reduction of capital had been carried out, 
and the amount standing as cost of patents had Leen reduced from £139,940 
to £84,252. With regard to the Metal Company the result of the past 
years trading was disappointing, as they fully expected the net 
profit would be sufficient to enable them to pay a dividend. The 
disappointment was owing to the estimated amount of the German 
Government's requirements not reaching the anticipated 100 tons 
for the year, which was the basis upon which the Company had 
contracted. They had, however, cancelled the old contract, and had 
secured nearly the whole of the new one, only very small tubes going 
elsewhere, at prices very much higher than those of the old contract. 
The fact of their obtaining the new contract definitely proved the esteem 
in which their tubes were held by the German Government. He had been 
informed that the Hamburg South American Steamship Company had 
resolved to specify in their contracts that only copper tubes of their make 
are to be used in the construction of their new boats. During the year 
they had given orders for a considerable extension of their plant, and they 
were now completing the erection of new tanks, which would enable them 
to about double last year's sales. They had also made other extensions 
and improvements to the plant at the works, including an additional 
steam engine and another dynamo. The sales for the current year had 
increased by 874 per cent., compared with last year. They were also 


deriving considerable benefit from a new arrangement with regard to the 

purchase of copper, and were now in the happy position of getting their ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 

copper free at Schladern at from 30s. to £2 a ton less than the Vine icc aM CE = 

market value of Chili bars, and at the same time they paid nothing for weer 3 | In, Ne AGGREGATR. 

any gold and silver it might contain. From July, 1895, to December 31st, Line. ended 8 or Dec. ?f Ine 

1897, they sold no leas than 391 -4oz. of gold for a sum of £1,692. 3s. 6d., $ | weeks Amount. or Dec. 
On December 31st last o RTT | мые тж "GINE 

1898 £ E £ £ 


and 11,564:2202. of silver for £1,481. 4s. 2d. 
they had no lees than £24,512 locked up in copper and book debts, and 


this sum was now considerably greater, but it was impossible to carry out 


Birmingham Tramways. May 7 5,744 + ies cae vus 
Bristol Trams & Carriage „ 6 2,478 + 207 18 344,84 |+ 6,425 
8 964 + 
) 
\ 


the extensions without copper to fill the new tanks. Their debenture stock 

fell due for repayment on July Ist next, and they proposed making an | City & South London Ry. „ 

issue of £60,000 to replace it. The interest on the debentures would be Dover framwasa Арі. 30 131 35 4013 

reduced from 8 per cent. to 6 per cent. They 1 5 now more satisfied али у 5d 37 А ! "m 

with the position of the Company than ever, and they believed that the А А М { Ар. | E Е 

profits this year would be sufficient to pay all standing charges and Deben- Dublin United South'n) : May 6 461 - 50 18 7,830 857 

ture interest, and leave a satisfactory dividend for the Preference share. | Liverpool Overhead Rly.) „ 8 1,504 + 188 19 26,438 |+ 1,215 
Sheffield Tramways..... „ 8, 983 .- 20... . .. ae 


holders, 
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T 9.251 gs T m 42 Бараа нои . 136 133 133 133 215 0 | May and November | z J 
| . А . 47 : mmm ee > } lentambor 
E per € : ; 10 5 ial Tramways Ordinary.. „00.000 ul T p iy : 4 . March & September 8 ¥ 
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. be returned on receipt of a bona fide Tender, 
| wages to the workmen engaged in carrying out the work which is payable by the 


b 
XIX. 
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TELEGRAMS: “INDICES LONDON." ' 2 Gold Medals, 


TELEPHONE No. 15,007. Y Y >, 
WHEATLEY KIRK, PRICE & GOULTY Y puces 
р - (ESTABLISHED 1850). Tay . DRAWING and SURVEYING INSTRUMENTS 
Elec trical Auc Honsave Valuers _| of Every Description, of — MH Rm most Moderate Price: 
i 7 , i * SER 
AND ARBITR ATORS. 88 ee ee ане W Se BUR 
Average Annual Valuations exosed £2,000,000 Sterling. er ыла уг eae Eat ab kee eee ee LET 
: TENDERS INVITED. 


— . AND OTHERS. 
| T LONDON COUNTY COUNCIL is prepared to receive 
e 


49, QUEEN VICTORIA STREET, LONDON, E.C. TO ELECTRICAL ENGINEERS, 5 


SALES BY AUCTION, &c. 
; TENDERS for ENGINES, DYNAMOS, ACCUMULATORS, SWITCHBOARDS, 
IN THE HIGH COURT OF JUSTICE, CHANCERY DIVISION. FEEDERS, DISTRIBUTORS and SERVICE MAINS, апа all accessories to be 


flxed complete in buildings at the Crossness Outfall Works, near Erith, Kent. 
Persons desiring to submit Tenders may inspect the Drawings and obtain the 
Speciflcations, Form of Tender, and other particulars at the Engineer's Department, 
County Hall, Spring Gardens, S. W., upon payment of the sum of One Pound. This 
n the 


THE GENERAL ELECTRIC POWER PEE een CO., Ltd. (in Liquidation). 
| WIS. 


v. LE 
| кы унс ына ан amount will, a(ter the Council or its Committee has come to a decision п 
MESSRS. Tenders received, but not before, be returned to the tenderer, provided he shall 
PE RCY HUD D LE S T О N & C O have sent in a bona fide Tender and not have withdrawn the same. Tenders must 
А upon the official forms and the printed instructions contained therein must be 
will 8 nony 1 with. MU their pound Mr the ог to pay to all 
: rkmen (except a reasonable number of legally bound apprentices) employed b 
SELL HY PUBLIC AUCTION, them wages at rates not less and to observe hours of labour not e thee the 
at the rates and hours set out in the Council's list, and such rates of wages and hours of 
labour will be inserted in and form part of the contract by way of schedule. 


COPPER DEPOSITING WORKS, WEST FERRY ROAD, MILLWALL, E., эп 
THURSDAY, JUNE ‘nd. 1898, 
at Ten for Eleven o'Clock, the 


CONTENTS OF ABOVE WORKS, 


Comprising 
120 NEW LEAD-LINED DEPOSITING BATHS, 
10 TONS of SHEET and BAR COPPER, 
Overhead and Travelling Cranes, Tramway Rails, Sleepers, Trucks, Sheet and 
Lead Pipe, Copper and Brass Connectors, Cable, Insulators, Tools, 10,000 Bricks, 
Drain Pipes, Office Furniture, and various other effects. . 

Catalogues may be had of E. WILDING, Esq., Chartered Accountant, 2, Clements 
Inn, W. C.; Messrs. WARD, PERKS & MACKAY, Solicitors, 85, Gracechurch-street, 
Е.С. ; and of the AUCTIONEERS, 72, Finsbury-pavement, London, Е.С. 

These WORKS to be LET or SOLD. Apply to the Auctioneers. 


MESSRS. 


4 are to be delivered at the County Hall in a sealed cover addressed to the 
Clerk of the London County Council, and marked “ Crossness Outfall. Tender for 
Ebgines, Dynamos, &. No Tender will be received after 10 a m. on TUESDAY, 
Ше 21st June, 1895. Any Tender which does not comply with the printed instruc- 


tions for tender may be rejected, 
The Council does not bind itself to accept the lowest or any Tender, and it will 


uot accept the Tender of any person or firm who shall on any previous occasion 
have withdrawn a Tender after the same has been opened unless the reasons for the 


withdrawal were satisfactory to the Council. 
C. J. STEWART, Clerk of the Council, 


Spring Gardens, S. W., 
16th May, 1898. 


TO ELECTRICAL ENGINEERS, CONTRACTORS 
AND OTHERS, 


HE LONDON COUNTY COUNCIL is prepared to receive 
3, CONDUCTORS, 


PERCY HUDDLESTON & СО. | {тонн tr providing and fixing CABLES 
* | CASING, PENDANTS, BRACKETS. WATERTIGHT aud other FITTINGS 
| will also COLUMNS, LANTERNS, LAMPS, SWITCHES and SWITCHBOARDS, DISTRI- 
BUTING BOARDS, FUSES, CUL.OUTS, &c., which may be necessary for lighting by 

K 


electricity of the Crossness Pumping Station and Works, near Erith, Kent. 

Persons desiring to submit Tenders may inspect the Drawings and obtain the 
Specifications, Form of Tender, and other particulars at the Engineer’s Department, 
County Hall, Spring Gardens, 8. W., upon payment of the sum of One Pound. This 
amount will, after the Council or its Committee has come to a decision upon the 
Tenders received, but not before, be returned to the tenderer, provided he shall 
have sent in a bona fide Tender and not have withdrawn the same. Tenders must be 
upon the officia] forms and the printed instructions contained therein must be 
strictly complied with. The contractors will be bound by the contract to pay to all 
workmen (except a reasonable number of legally bound apprentices) employed by 
them wages at rat:s not less and to observe hours of labour not greater than the 
rates and hours set out in the Council's list, and such rates of wages and hours of 
labour will be iuserted in and form part of the contract by way of schedule. 
Tenders are to be delivesed at the County Hall in a sealed cover addressed to the 
Clerk of the London County Council, and marked ''Crossness Outfall. Tender for 
Electric Cables, Wires, &c. No Tender will be received after 10 a.m. on TUESDAY, 
the 21st June, 1898. Ару Tender which does not comply with the printed instruc- 


tions for tender may be rejected. 
The Council does not bind itself to accept the lowest or any Tender, and it will 


not accept the Tender of any person or firm who shall on any previous occasion have 
withdrawn a Tender after the same has been opened unless the reasons for the 


withdrawal were satisfactory to the Council. 
C. J. STEWART, Clerk of the Council. 


SELL BY PUBLIC AUCTION, 
on the Premises as above, on the same day, at Eleven for Twelve o'Clock, 
SEVEN TRAMCARS 
and a quantity of 
ELECTRICAL PLANT, 
Comprising Dynamos and Motors, 20 Arc and 5,000 Incandescent Lamps, 75,000 
Carbon Rods, 300 Main Switches, a quantity of Ce ling Roses, Cut-Outs, Wall Plugs, 


Cable and numerous other effects. 
Catalcgues may be had of the AUCTIONEERS, 72, Finsbury-pavement, London, E.C. 


| A FENDERS INVITED. 


(j9UNTY BOROUGH OF SUNDERLAND. 


ELECTRIC SUPPLY STATION, 


The CORPORATION of SUNDERLAND are prepared to receive TENDERS for the 


SUPPLY of the undermentioned requirements :— 
1, STEAM and OTHER PIPING. 


2, WATER SOFTENER, 


The Specifications can be obtained from Mr. J. F. C. Snell, Borough Electrical 
Engineer, at his Office, Dunning-street, on payment of a deposit of 108., which will 


Spring Gardens, S. W., 
16th May, 1898. 


Tenders Invited continued on next page. 


The persons or firms whose tender is accepted will be expected to pay the rate of 


DOULTON «CO., 


MANUFACTURERS OF 


pLuM BAGO (PRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c. 


—— — 
—ů— 


particular trade affected by the contract in the district where the work is executed. 

Sealed Tenders, addressed“ To the Chairman of the Lighting Committee, Town 
Hall, Sunderland," must be delivered at my office not later than 12 o'clock noon, on 
FRIDAY, 27th May, 1898. Tenders to be endorsed according to the respective 


headings. 
The Corporation do not bind themselves Ls повер" the lowest or any Tender. 
order, 
i FRAS. M. BOWEY, Town Clerk. 


Town Hall, Sunderland, May 10th, 1898. 


BOROUGH OF BURY ST. EDMUNDS. 


ELECTRIC LIGHTING. 
The CORPORATION of BURY ST. EDMUNDS are prepared to receive TENDERS 
for the SUPPLY and ERECTION of the following Plant :— 
Contract No. 1.—BOILER HOUSE PLANT : Two Lancashire Boilers, Economiser 


Boiler Setting and Flues. 
Contract No. 2, ENGINE HOUSE PLANT: Three 60-kiluwatt Steam Dynamos, 
Balancing Transformer and Boosters, Switchboard, Accumulators, Steam Pipes, 


Pumps, Heater Detartariser, and Overhead Crane. 
Contract No. 3.—-MAINS for Public and Private Lighting and LAMP POSTS for 


Arc and Incandescent Street Lighting. | 
General Conditions, Specifications, Forms оѓ Tender, &c., may be obtained from саа 
F. Hastings Medhurst, B.Sc., M. I. E. E., the n Supne 2 ан соогуно, Depots: 
- Vi in ot, S.W., on payment o 01 [ 
Westminster-chambers, 13, Victoria-stree f is реша 5 ide Tender. LIVERPOOL, MANCHESTER, 
must be delivered to C. E. BIRMINCHAM, 


ineas for each 8 тена һе bag iot l 
led Tenders, endorsed ‘‘ Electricity Works, - аф 
Salmon, Esq., Town Clerk, Bury St. Edmunds, Suffolk, on or before J UNE 7 75 1. 
The Corporation do not bind themselves to accept the lowest or any Tender, 
no Tender for part of a section will receive aris i icit 
This advertisemerit will not рег again 8 v ga LION, Town Clerk 


I 


* UM Т ST, HELENS, LANCS., and PARIS. b 
LAMBETH. LONDO Я 


L 


LECTRICIAN, MAY 20, 1898. 


TENDERS INVITED. 


VESTRY OF HAMMERSMITH. 


ELECTRIC LIGHTING. 


The VESTRY of HAMMERSMITH invite TENDERS for the SUPPLY and 
ERECTION of the following additional plant : — | 


Section A.—LRDW ARD EVAPORATIVE CONDENSEB and TANKS. 
Section B.—AIR PUMP. 

Section C.- CIRCULATING PUMPS. 

Section D.—PIPEWORK. 


opie of any or all of the Specification with General Conditions and Form of 
Tender can be obtained at the Office of the undersigned on payment of a fee of 
£2. 28., which sum will be returned on receipt of a bona fide Tender. 

сен of Drawings and any further information can be obtained at the Office of 
Mr. A. Н. Preece, 39, Victoria-street, Westminster, 8.W. 

The Vestry do not bind themselves to accept the lowest or any Tender, 

Sealed Tenders must be delivered at the Town Hall at or before 5 p.m., on 
WEDNESDAY, 8th June, 1898. By ord 

order 


W. P. COCKBURN, Vestry Clerk. 
Town Hall, Hammersmith, 
May 18th, 1898. 


VESTRY OF ST. MARY, NEWINGTON. 


The ELECTRIC LIGHTING COMMITTEE of the Vestry are desirous of receiving 
TENDERS for the SUPPLY and ERECTION of ENGEN KS, GENERATORS, 
and PUBLIC LIGHTING PLANT for the Vestrys Electric Lighting 
Station in Penrose-street, Walworth-road. 

Specifications and Forms of Tender can be obtained on and after the 20th May, 
1598, at the offices of the Engineers, Messrs. Kincaird, Waller and Manville, 29, 
Gt. George-street, Westminster, on payment of a fee of Five Guineas, which sum 
will be returned on the receipt of a bona fide Tender. 

The Vestry do not bind themselves to accept the lowest or апу Tender, and 
the contractor whose Tender is accepted will be required to enter into a formal agree- 
ment under seal, with sufficient sureties for the due fulfilment of his contract. 

The Contractor will be required to sign the following declaration :—“ We hereby 
declare that we pay to the workmen employed by us not less than the recognised 
trade union rate of wages in each branch of the trade," 

Sealed Tenders, endorsed“ Electricity Supply— Tender for Contract No. 2," to be 
sent at or before noon on MONDAY, the 6th day of June, 1898, to the uudersigned. 


By order 
L. J. DUNHAM, Clerk to the Vestry. 
Vestry Hall, Walworth-róad, 8.E., 
May 18th, 1898. 


(JOUNTY BOROUGH OF SALFORD. 


Р 155 тыме LIGHT COMMITTEE are prepared to receive TEN DERS for the 
ollowing:— | 
1. ACCUMULATORS. 
2, MOTOR GENERATORS, BALANCING MACHINEBY and BOOSTERS. 
3. SóWITCHBOARDS. ; 
4. CABLES. 
Б. ALTERNATING CURRENT TRANSFORMERS. 
Specification and any further information may be obtained from the Electrical 
Engineer, Walnesa-road, Broughton. 
Sealed Tenders, endorsed '* Accumulators, &c.," addressed to the Chairmsn of the 
Electric Light Committee, to be delivered at my office not later than 10 а.ш. on 
MONDAY, the 6th June, 1893. 


By order, 
SAMI. BROWN, Town Clerk. 
Town Hall, Salford, May 17, 1508. 


| TO LET. 
(AROUND FLOOR OFFICES, facing Victoris-etroot, with 


large space suitable for showrooms, &c.—Apply on the premises, 89, Victoria- 
street, West minster, 8. W 


RECORDERS 


(AMMETERS and YOLTMETERS). 


BATTERIES 


SEND FOR LISTS. 


9 


APPOINTMENTS VAOANT. 


Cu AND COUNTY OF KINGSTON-UPON-HULL. 


TO ELECTHICAL IMPROVERS. 


The ELECTRIC LIGHTING COMMITTEE of the Hull 0 pre are 
to take one or more ELECTRICAL IMPROVERS into their Electric Ligh 
for a period of two years, at a premium of £30. 

Applications, stating age, тишин &c., to be sent to the Chairman of the 
Electric Lighting Committee, Town Hall, Hull, not later than noon on THURSDAY, 
May 26th, 1898, and to be endorsed Electrical Improver.” 

All further information may be obtained rom щш undersigned. 

y order, 
А. 8. BARNARD, 
Elec 


orks, 


Dagger-lane, Hull, 6th May, 1898. 


CORPORATION OF LONDONDERRY. 


The CORPORATION of LONDONDERRY invite APPLICATIONS for the post 
of ELECTRICAL ENGINKER to their Lighting Station. 

Appttcants must have had training in Mechanical and Electrical Engineering, and 

reference wiil be given to those experienced in -Tension Continuous Current 

eries Arc Lighting Systems, with Brockie-Pell Arc Lamps. 

The will be at the rate of £160 per annum. Candidates to state age, 


experience, how soon they will be prepared to take up duties, and to enclose copies - 


of not more than three recent testimonials. 

Applications, endorsed Electrical Engineer," to be lodged with the undersigned 
not later than TUESDAY, 81st May, 1893. 

Personal Canvassing will disqualify. 

By order, 
Е. NEWMAN CHAMBEBS, Knt., 
Town Clerk. 
Guildhall, Londonderry, 18th May, 1808. 


"HE ST. PANCRAS VESTRY require an INSPECTOR 


OF WORKS who has bad previous experience with an Electric Supply Com- 
pany as Assistant, Distributing Engineer. Salary £130, rising £10 ann to £150 
per annum. Person appointed to reside in St. Pancras and to pass a medical 
examination as to physical fitness, No superannuation allowance. A tions to 
be made upon forms to be obtained of the undersigned, with all further particulars, 
and to be sent in duly fled up not later than noon on FRIDAY, the 27th May, 
1898. Personal canvassing will disqualify. 


order. , 
C. H. F. BARRETT, Vestry Clerk. 
Vestry Hall, Pancras-road, N.W., 
18th May, 


UNIVERSITY COLLEGE, NOTTINGHAM. 


DEMONSTRATOR IN MECHANICAL ENGINEEBING. 


The COMMITTEE invite APPLICATIONS for the above post. Candidates n" 
have theoretical and technical knowledge as well as practical experience io uid also 
cal Engineering, including testing of Steam Boilers and Engines. They should 
have had technical training in an Engineering Laboratory. take 

The Demonstrator will be expected to lecture on Mechanical Engineering, in 
charge of the Mechanical Laboratory and Tutorial Classes, and assist generally 
the Department under the direction of the Professor. 

Salary £130, rising by £10 a year to £180. | 

The Demonstrator must commence duties on the 1st September. ade оз 

Applications, which are to be sent in not than June 8th, should be m 0 
Forms supplied by the Secretary. 


C Kd ¾ d ERN eee oe ⁵ AA ы OEIL ced 
TEE DURHAM COLLEGE OF SCIENCE 
NEWCASTLE-UPON-TYNE. 

The COUNCIL invite APPLICATIONS for the post of | 
ASSISTANT LECTURER AND DEMONSTRATOR IN 
PHYSICS. 

Duties will 


The stipend attached to the appointment is £120 per annum. 

commence on October 1st next. th, to the 
Applications and testimonials mut he sent, on o polora JUNE И 

u ned. 

ndersigned, from whom further particulars may E F. STCK DALE, 8 tary. 


MON UNIVERSITY COLLEGE, BIRMINGHAM. 


LECTURER ON TECHNICAL ELECTRICITY. 


vacant b 
is OUT ee cach M for ie above APPOINTMENT, t by 
e resignation of Mr. . Housman, M.I. A the 
Apples lens, accompanled by forty copies of testimonials, should be sont to 
undersigned, not later than MONDAY, the 20th June. October 1, 1898. 
The Candidate elected will be required to enter upon his duties on 


Further particulars may be obtained from GEO. H. MORLEY, Registrar. 


BONNER. иок з 


J. W. BARNARD 


9 
à E. G; 
4, Groat Winchester Street, LONDON, 
Sole Agent Іп the United Kingdom for 


sQ” and “Vv” Type 6 
E.P.S. STORAGE GELL 


МРЗ, 
(FOR CARRIAGE, CYCLE, MINERS' and DOMEST wes 
PHONOGRAPHS, ELECTRO-MEDICAL APPLIANCES, 
Manufactured by 


ELECTRICAL POWER STORAGE CO., LA. 
SroraGE BATTERY MAKERS QUE EN. 


BY APPOINTMENT TO HER MAJESTY THE 


. =— - 


| 


THE ELECTRICIAN, MAY 20, 1898. | XXi, . 


“DAVY moosto AR 


TRICIAN at the following special low rates 
res and а . Is. 6. | 73 
ег Line after mm ete ees eee эое ed. 
Nine Words to the Line. ; | a | 


The Only Perfectly Enclosed Arc 
Lamp. 


Ne Sealing er Outer Glebe Required. 
Aro le Hermetically Sealed. 
No Gases can Escape into Room. 
Has Only One Controlling Device, 


dL. EN X ry | 2 TA 
| -N HORSELL ROAD WORKS, @ 
| | XFtonald's Road, П 
Highbury, LONDON, N. А 


SITUATIONS VACANT AND WANTED, 40 
AN ELECTRICIAN REQUIRED, who is aleo an engineer, 


charge of a power station ; must be а thoroughly oom tent man, well 
versed in all the problems arising in the расава ААТА and utilisation of 
electricity, and а good draughtsman.— Reply, даруе | age, experience and salary 
required, to ELECTRICIAN, care Eason and Son, Limited, Advertising Agenta, Dublín. 


RMATURE WINDERS for Provinces. Good Men will have 


permanent employment ; must be 8 MU цр in drums and bars. —8tate 
Инет oet шю» Oos, Вашышу-опи, Telegrams—" ARCAZON LONDON,” 
METER AND MOTOR INSPECTORS WANTED. Must ind gue for Great Britain and Ireland : 

bave had experience and good testimonials ; uniform to be worn. osaera. VENNER А 
Wages Xm. a-week.- Apply by letter only, with full partiulara te ЖЫТЫ PATENT. 10, Delahay Street, Westminster, s.w 


‘VACANCY for а PUPIL occurs in Provincial Electricity Ipa 
Works. Small premium.—Addreas, 2,871, Blectrician Office, Salisbury-court, | SSM рус MEL — = = 

VACANCY for PUPIL.—Shope, testing and installation | | E Nv] АЙ IN THE FIRST COST OF INSTALLATION. WORK. | 

ТАЁ С, Ыр. with ord. experience no premium required. —GILBERT Аво А / ae Р | \ т энен 5 x 


WANTED wt onse, by a London Consulting Engineer, 
month to commence. Apple MB T ей Omen Кб oe, Tier 


street, Е.С. 
aa EE — часанага 
A DVERTISER with several years’ experience, including con- 


tinental, in brous and all lead oovered cables, seeks situation as FOREMA N.— 
Address “ B., 659, Woolwich-road, New Charlton, London. € Р 
THE IDEAL System оғ Wiring Au 


DVERTISER (23) requires SITUATION ів shops or | AN m | ADVANTAGES. FOR ELECTRIC LICHT, 


Г wing office in electrical works. Three years at City and Guilds I 
South graning отоо Ja aie 19, Brondesbury-road, Kilburn. v вее, 86 0 TONER . BELLS, 
8 ^ : PLN U У AE . 9 le 
LECTRICAL ENGINEER (34) desires ENGAGEMENT ; | [RANA HUB Б RAST en sat 
18 увага’ experience iu the t of lighting, transmission of power 16% IN [Ul rr e ni A ERO TEC TION. wO 
also batto ta. Good testimonials. Address 1 14, treet, Cora % A LIGHT ENAMELLF 
. E аан €— з E: LU WHICH COMPARES D E TRE ALA, CASING, 
De IMPENNATE FROM STOCK. ~ 


cn D— — —＋ 
ELECTRICAL ENGINEER as FOREMAN or charge of 
years experience. 1,870, Kisctrieian Office, Salsbury гера та Воше ог reds еп 


LECTRICIAN (36) desires ENGAGEMENT; 12 years’ 
knowledge of French ood German, ат Кайгау-тоай, Briton. . 


ECHNICAL TRANSLATOR (Specialist : 20 years’ experi- 


ence) desires permanent employment, French, Spanish, Portuguese, Italian 
German, Dutch, Russian, &c. Used фо literary tent, press and secretarial 
—Apply " N.," 327, Earlafield-road, London, sw. bp vor 


WANTED, and FOR SALE. 


ANTED, copies of NATURE“ for July 15, August 12, 
and September 16 of 1897, Vol. 56.—Address '' REFERENOR,” rician 

Office, Salisbury-coart, Fleet-atreet, Б.С, 
R SALE.—ONE SET of E.P.S, 21 K type PLATES, 
can be made up — Apply F. H. PAYNE, 74, South A dler-Ageet Woes 
R SALE ELECTRIO LIGHT INSTALLATION. —A 
^: 20 иик, 5 ut. , by Halb е ке and 40 Arc Lamps to run 


ULPHURIC ACID.—Speciall made, all strengths, for 
1 Enquires solicited. Јони NICHOLSON & Sons, LTD., Chemical 


W 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
grme i given by Derby and Co., 44, Clerkenwell-road, London, ЕС. N.B.— 


‘THE: SIMPLEX STEEL CONDUIT | 
i covet КНИГ. КУРЫ | 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


89, Victoria Street, Westminster, S.W., 
Telegraphic Address : ‘UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 


industrial Undertakings of all kinds. 


PHCENIX FIRE OFFICE, 
19, LOMBARD STREET, | LONDON. 


67, OHARINQG OROSS, 


Platin 
OCUMULATOR CHARGING.—O. H. CATHCART 


and OO., having кеа MEAT ога ө, Charge Cells of all 
sises thoro cheaply. Termson application. Accumulators on 
7 uM Р horset-bulidings, Salisbury- 

© 


ESTABLISHED 1782. 
LOWEST CURRENT RATES. 
LIBERAL & PROMPT SETTLEMENTS, 
ASSURED FREE OF ALL LIABILITY. 


ae л ш; 
RLECTRIC LIGHTING RULES (Copyri£ht), Latest Edition, Supplied. 
| 


W. О. MACDONALD, | Joint Secretaries. 
Е. В, MAODONALD, | 


1 experimental uses, &с. 
Me M e No Se) | 


SMALL LAMPS A SPECIALITY. 


005508, 


ACTUAL MAKER, 
67, FARRINGDON ROAD, 


LONDON, E.C. m | 
А TION and TESLA COILS, MERCURY PUMPS 


EXPERIMENTAL AND S,, GLASS-ALOWING, 


XX. 
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TENDERS INVITED. 
VESTRY OF HAMMERSMITH. 


ELECTRIC LIGHTING. 

The VESTRY of HAMMERSMITH invite TENDERS for the SUPPLY and 
ERECTION of the following additional plant : — 

Section A. —É EDWARD EVAPORATIVE CONDENSER and TANKS. 
Section B. —AIR PUMP. 

Section C. — CIRCULATING PUMPS. 

Section D. —PIPEWORK. 

Copies of any or all of the Specification with General Conditions and Form of 
Tender can be obtained at the Office of the undersigned on payman of a fee of 
£2. 2s., which sum will be returned on receipt of a bona fide Tender. 

uj Ww: of Drawings and any further information can be obtained at the Office of 
Mr. А. Н. Preece, 39, Victoria-street, Westminster, S. W. 

The Vestry do not bind themselves to accept the lowest or any Tender, 

Sealed Tenders must be delivered at the Town Hall at or before 5 p.m., on 
WEDNESDAY, 8th June, 1898. 


By order 
W. P. COCKBURN, Vestry Clerk. 
Town Hall, Hammersmith, 
May 18th, 1898. 


VESTRY OF ST. MARY, NEWINGTON. 


The ELECTRIC LIGHTING COMMITTEE of the Vestry are desirous of receiving 
TENDERS for the SUPPLY and ERECTION of ENGINES, GENERATORS, 
and PUBLIC LIGHTING PLANT for the Vestrys Electric Lighting 
Station in Penrose-street, Walworth-road. 

Specifications and Forms of Tender can be obtained on and after the 20th May, 
1898, at the offices of the Engineers, Messrs. Kincaird, Waller and Manville, 29, 
Gt. George-street, Westminster, on payment of a fee of Five Guineas, which sum 
will be returned on the receipt of a bona fide Tender. 

The Vestry do not bind themselves to accept the lowest or any Tender, and 
, the contractor whose Tender is accepted will be required to enter into a formal agree- 
ment under seal, with sufficient sureties for the due fulfilment of his contract. 

The Contractor will be required to sign the following declaration :—‘‘ We hereby 
declare that we pay to the workmen employed by us not less than the recognised 
trade union rate of wages in each branch of the trade,” 

Sealed Tenders, endorsed“ Electricity Supply—Tender for Contract No. 2," to be 
sent at or before noon on MONDAY, the 6th day of June, 1898, to the undersigned. 


By order 
L. J. DUNHAM, Clerk to the Vestry, 


Vestry Hall, Walworth-róad, S.E., 
May 18th, 1898. 


QOUNTY BOROUGH OF SALFORD. 


The ELECTRIC LIGHT COMMITTEE are prepared to receive TEN DERS for the 
following :— 
1. ACCUMULATORS. 
2, MOTOR GENERATORS, BALANCING MACHINERY and BOOSTERS. 
. 8. SóWITCHBOARDS. 
4. CABLES. 
5. ALTERNATING CURRENT TRANSFORMERS. 
Specification and any further information may be obtained from the Electrical 
Engineer, Walness-road, Broughton. 
Sealed Tenders, endorsed ‘‘ Accumulators, &c.," addressed to the Chairman of the 
Electric Light Committee, to be delivered at my office not later than 10 a.m. on 
MONDAY, the 6th June, 1893. 


By order 
SAML. BROWN, Town Clerk. 
Town Hall, Salford, May 17, 1598. 


TO LET. 


— MÓÓ— P MÀ — 


(3ROUN D FLOOR OFFICES, facing Victoria-street, with 
large space suitable for showrooms, &c.—Apply on the premises, 39, Victoria- 
street, Westminster, S. W 


RECORDERS 


(AMMETERS and VOLTMETERS). 


BATTERIES 


SEND FOR LISTS. 


APPOINTMENTS VACANT. 


(Y AND COUNTY OF KINGSTON-UPON-HULL. 


TO ELECTRICAL IMPROVERBS. 


The ELECTRIC LIGHTING COMMITTEE of the Hull Corporation are 1 
to take one or more ELECTRICAL IMPROVERS into their Electric Light Works, 
for a period of two years, at a premium of £30. 

Applications, stating ago, ualifications, &., to be sent to the Chairman of the 
Electric Lighting Committee, Town Hall, Hull, not later than noon on THURSDAY, 
May 26th, 1898, and to be endorsed “ Electrical Improver.” 

All further information may be ли Пош Due undersigned. 

y order, 
A. 8. BARNARD, 
City Electrical Engineer. 


Dagger-lane, Hull, 6th May, 1898. 
ORPORATION OF LONDONDERRY. 


The CORPORATION of LONDONDERRY invite APPLICATIONS for the post 
of ELECTRICAL ENGINEER to their Lighting Station. 

Applicants must have had training in Mechanical and Electrical Engineering, and 
киы will be given to those experienced in High-Tension Continuous Current 

eries Arc Lighting Systems, with Brockie-Pell Arc Lamps. 

The Salary will be at the rate of £160 per annum. Candidates to state y 
experience, how soon they will be prepared to take up duties, and to enclose copies 
of not more than three recent testimonials, 

Applications, endorsed Electrical Engineer," to be lodged with the undersigned 
not later than TUESDAY, 31st May, 1893. 

Personal Canvassing will disqualify. 


By order, 
R. NEWMAN CHAMBERS, Knt., 
Town Clerk. 
Guildhall, Londonderry, 13th May, 1898. 


MHE ST. PANCRAS VESTRY require an INSPECTOR 


OF WORKS who has had previous experience with an Electric Supply Com- 
pany as Assistant Distributing Engineer. Salary £130, rising £10 annually to £150 
per annum. Person appointed to reside in St. Pancras and to pass a medical 
examination as to physical fitness, No superannuation allowance. Applications to 
be made upon forms to be obtained of the undersigned, with all further particulars, 
and to be sent in duly fied up not later than noon on FRIDAY, the 27th May, 
1898. Personal canvassing will n Ве 

ег 
С. Н. Е. BARRETT, Vestry Clerk. 


Vestry Hall, Pancras-road, N.W., 
18th May, 1898. 


U NIVERSITY COLLEGE, NOTTINGHAM. 


DEMONSTRATOR IN MECHANICAL ENGINEERING. 


The COMMITTEE invite APPLICATIONS for the ios. ЙОР, Candidates mu 
have theoretical and technical knowledge as well as practical experience ig Mechan! - 
cal Engineering, including testing of Steam Boilers and Engines. They should also 
have had technical training in an Engineering Laboratory. tak 

The Demonstrator will be expected to lecture on Mechanical Engineering, in 
charge of the Mechanical Laboratory and Tutorial Classes, and assist generally 
the Department under the direction of the Professor. 

Salary £130, rising by £10 a year to £180. 

The Demonstrator must commence duties on the 1st September. 

АРГАЧ, which are to be sent in not than June 8th, sho 


uld be made on 


Forms supplied by the Secretary. 
THE DURHAM COLLEGE OF SCIENCE. 
NEWCASTLE-UPON-TYNE. 


The COUNCIL invite APPLICATIONS for the post of | 
ASSISTANT LECTURER AND DEMONSTRATOR IN 
PHYSICS. m 
The stipend attached to the appointment is £120 per annum. Duties w 


commence on October 1st next. 
Applications and testimonials must be sent, on or before JUNE 14th, to the 


ined.! 
undersigned, from whom further particulars may be * STOCK DALE, Secretary. 


MASON UNIVERSITY COLLEGE, BIRMINGHAM. 


LECTURER ON TECHNICAL ELECTRICITY. 


b 
The COUNCIL invite APPLICATIONS for the above APPOINTMENT, vacant by 


the resignation of Mr. R. H. Housman, M. "testimonials, should be sent to the 


Applications, accompanied by fort, сорив of 
, the 20th June. ; 
undersigned, not later than MON DAY, 1 e e en kie duties Ой October 1, 1898 


The Candidate elected will be : 
Further particulars may be obtained from GRO. H. MOR ‚ Registrar. 


—— 


J. W. BARNARD, 


E. G. 
4, Great Winchester Street, LONDON, 
Sole Agent In the United Kingdom jor 


sQ” and sy” Type 
E.P.S. STORAGE CELLS 


PS 
(FOR CARRIAGE, CYCLE, MINERS’ and DOM 125 ’ 
PHONOGRAPHS, ELECTRO-MEDICAL APPLIAN , &с. 
Manufactured by 


ELECTRICAL POWER STORAGE CO., Ld.y 


STORAGE BATTERY MAKERS 
BY APPOINTMENT TO HER MAJESTY THE QUEEN. 


pum E m — (53 BEAR / jd) BOI a 


WT * W x 


„„ОНЕАР PREPAID ADVERTISEMENTS. 


relating to SITUATIONS 
WANTED, FOR R SALE, D POR EXSEANGE, are imanta ы — 
TRICIAX " at the following special low 
vee Lines and - ~ 3185.04. 
Per Line after ebo poe 64. 
Nine Words to the Line. 
Cash must accompany all 8 for inserted at these rates; 


all orders advertisements 
if inserted to account," they will be charged full scale vate, 


SITUATIONS VACANT ANT AND WANTED, &o. 
ANE ELECTRICIAN REQUIRED, who is also an engineer, 


All tere а power station ; mus a thorough tributos м tent man, well 
"edi in all the рео ася r in the Fe distribution and utilisation of 
electricity, and a "m res arlenoe and salary 
required, to оаа care 1 and oy: Limi Advertising Agents, Dublin. 


A WINDERS for 1 Good Men will have 


Mn AN D о МОТОЕ IN SPECTONS WANTED. Must 


good testimonials : unif to be worn. 

фев M Breed ares y 11 only, with full оа шога to ELROTRICAL 
Аа Town Н Al by 

V evens te for a PUPIL occurs in Provincial Electricity 

oman premium. —Address, 2,871, Blectrician Office, Salisbury-court, 


VACANCY for PUPIL.—Shope, testing and installation 
3 wA M with previo pee us experience no premium required.—GILBERT Авс 


W. at onee, by a London Consulting Engineer, 
ГЕНЕ drawing office, used to first-class Salary £6 per 
ќо commence. —A Apply " "М.В," Blectrician Office, Salisbury-court, Fleet- 


= aaa aa 
A BVERTISER with several years' experience, including con- 

tinental, in Abrous and all lesd-covered cables, necks зі situation as FOREMAN. — 
Address " E., 659, W. New Charlton, London. 


ADVERTISER. (23) requires 8! SITUATION in shops or 
South Kensington "5.6 C." 19, Broudeabury-road. Жш? 004 Guilds Institute, 
ELECTRICAL ENGINEER (34) desires ENGAGEMENT ; 


years experience in the management of ligh transmission of wer, 
tie аца piante Good testimoniala Address ^ Y. 14, George aisea Corubrook, 


Ee ENGINEER as FOREMAN or oharge of 
pan el: e ate pee a Meg pe 
JELECTRICIAN (36) | desires ENGAGEMENT; 12 years’ 


experience їп erecti taining aro and incandescent gnstallations ; 
knowledge of French and Geman — Warr, 59, Rattray-road, Brixton, 


тот TRANSLATOR (Specialist: 90 years’ expect 


desires permanent emp! ent, French, Spanish, Portuguese, Italian, 
ussian, &c. iris Lo literary tent, ress and secretaria] work. 
Аруу " 9 Daioh n Earlafield-road don, . á 


WANTED, эла FOR SALE. 
WANTED, copies of M NATURE кы July 1 15, 2 st 12, 


September 16 of 1897, Vol, 56.— trician 
Office, ва en art, Fleet-atreet, Е.С. 


КОЕ SALE ONE SET of E PS. 21 К type PLATES, 
can bo made ep. -Appiy F. H. PAYNE, Т, ЖИН Antio аво battery of 65 моо 


R SALE, ELECTRIC LIGHT INSTALLATION. —A 
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Works, acgumulators. Enq uires solicited. —JoHN NICHOLSON & BONS, LTD., Chemical 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
Platine oe iven by Derby and Co., 44, Clerkenwell-road, Londoo, ЕС. N. B.— 


77 8 
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SMALL LAMPS A SPECIALITY. 


DUCTION 13, MERC 
" EXPERIMENTAL ym SOLENTIFIO GLAS8-BLOWING, 
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“DAVY excuosen ARC 
LAMPS.” 3 


The Only iiid Enclosed Arc 


No Sealing or Persas Globe Required. 
Arc is Hermetically Sealed. 
Мо Gases can Escape into Room. 
Has Only One Controlling Device, 


BEA ЗУ D ————, 
i 4| HORSELL ROAD WORKS 
Ronald's Road, 
Mighbupry, LONDON, N. 
Telegrama—“' ARCAZON LONDON," 
Bole Agents for Great Britain and Ireland : 
Messrs. VENNER а, CO., 
10, Delahay Street, Westminster, 8. W. 
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COVENTRY STREET : BIRMINGHAM "al 


ELECTRICAL йт AND 
FINANCE CORPORATION, Ltd. 


89, Victoria Street, Wesiniuster. Bw. 
Telegraphic Address : ** UNIPOLAR LONDOR.' Telephone No. 419 Westminater. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


— ————  áÁ 
PHCENIX FIRE OFFICE, 
19, LOMBARD STREET, | LONDON. 


— 
ESTABLISHED 


61, CHARING OROSS, 


1782, 


LOWEST CURRENT RATES. 
LIBERAL & PROMPT SETTLEMENTS, 


ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied, 


W. С. MACDONALD, 
PB Mc DON LE \ Joint Secretaries. 
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Unrivalled for 
ECONOMY OF STEAM AND OIL, 
ABSENCE OF VIBRATION, 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


г — 


700 Н.Р. ENGINS, as supplied to Bradford Corporation for Electric Lighting and Traction: 


Over 215,000 H. D H.P. in in Use and on Order. 


WILLANS & ROBINSON, Li, 


RUGBY, ENGLAND. — 
DAVEY, PAXM AN & CO., ii, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 
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P. Gibbings. 


Wr give below а copy of a circular letter addressed by 
Brigadier-General GnEELv, Chief Signal Officer of the United 
States Army, to the Atlantic cable companies, on the subject 
of the censorship of cable messages, with a view to prevent 
information likely to be useful to Spain, from a military or 
naval point of view, being sent from the United States. We 
understand the companies concerned have intimated their 
desire to comply, within the jurisdiction of the United States, 
with the request of that Government ; although obviously they 
feel that it is not a responsibility which should be thrown 
upon them or their subordinates. We are glad to find that, 
so far, there has been little cutting of cables; although, as a 
matter of fact, we think, in most cases this will be found to 
be a useless measure. There is at least one system by which 


cables can be worked even though cut :— 
War Department Office of Chief Signal Officer, 
New York City, May 12, 1898. 

Sır —The Government of the United States is reliably advised that 
Spain is forwarding messages for Cuba and Porto Rico by the transatlantic 
cables of the American line and the Bermuda route through two Spanish 
officiale in London. The Chief Signal Officer of the Army is dnwilling to 
believe that the transmission of the official messages of a country with 
which the United States is at war is with the acquiescence or knowledge of 
your Company. In order to safeguard the public interests, and in accord- 
ance with the instructions of the President of the United States, I have 
to inform you that until further instructions, the following classes of 
messages are forbidden to be received or transmitted by your Company :— 

(1.) Any and all messsages either to or from officials of Spain, or any of 
her Colonies, except such as are addregsed to or signed by the President of 
the United States, or any member of his cabinet at Washington City. 

(2.) All code or cypher massages to any point in the West Indies, Vene- 
zuela, or Brazil, with the following exeeptiens—(«4) Messages addressed to 
or signed by the President or member of his cabinet in Washington ; (4) 
Messages exchanged between any Ambassador or Minister of Austria 
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— — 


PRICE SIXPENCE Фу post, 
Abroad, Sd., or 16 cents, or Or., or 2r TOpf. | 


Hungary, France, Germany, Great Britain, Italy, aud Russia in Washington 
City and his duly recognised Consular officials; (c) Messages exchanged һу 
neutral European Governments and their Consular agente, provided that 


such excepted messages are officially signed and addressed, 
(3.) All messages in plain or open text that on their face convey 
information inimical to the United States in its present war against Spain, 
The United States has no desire to exercise military control or active 
supervision over the business of your transatlantic cables, and, as long ан 


the necessities of war permit, prefers that you shall exercise full aud 


exclusive control over such cables — The Chief Signal Officer of the Army 


therefore expresses his willingness to permit the full telegraphic control of 


these cables to remain in your Company, provided that you advise him in 
writing that you will immediately give orders to your agents and employ és 
to refuse to receive or tranamit messages forbidden by the foregoing 


restrictive clauses 1, 2 and 3, 
The propriety of American and foreign corporations abstaining from the 


transmission within American jurisdiction of information contraband of 
war to the enemy of the United States is so obvious that I feel confident 
that you will promptly acquiesce in this war measure necessary for the 
public interests, and that you will give the assurance guarantecing its 
faithful observance until fully released by authority of the President. 
Awaiting your reply, 
I am, yours truly, 
A. W. GREELY, Brigadier-General, 


(Signed) 
Chief Signal Officer of the Army. 


We have received а copy of the revised regulations of the 
Corps of Electrical Engineers, Royal Engineers (Volunteers), 
from which it is evident that the War Office have made an 
important change in the regulations for efticiency of the 
corps. Ву the regulations originally proposed recruits were 
required, in addition to military drills and 8 days' training in 
camp, to attend 78 technical drills; by the modified regu 
lations the 78 technical drills are reduced to 12. Whilst this 
will make the work of recruits living in London much easier, 
it will also render it quite practicable for men residing at a 
distance from London to join the corps. These latter will 
obtain their purely military training with any Volunteer 
Corps in their own neighbourhood, and will complete their 
technieal training by attending in camp on two additional 
days, making, with the 8 days’ training геа from all, 


а total of 10 days. 


Ir appears that there is still considerable difficulty in 
obtaining Welsh smokeless coal in large quantities, owing to 
the continuance of the lock-out in the vast majority of the 
collieries. The Metropolitan Electric Supply Company has got 


into trouble from this cause and has had to put in appearance 
its representatives 


— ie 


at Bow-street police court—or, rather, 
have—there being 20 summonses against it for causing a 
nuisance by allowing the Sardinia-street station chimney 


‘Sir James VauGuan fined the company £5. 5s. on 


to smoke. 
and, 


the first and 6s. on each of the 19 other summonses, 


104 THE ELECTRICIAN, MAY 20, 1898. 
a bp — 


what must be far worse for the Company, ordered that the 
nuisance be abated within seven days. We have already, in 
a previous issue, commented on the effect the Welsh coal 
strike is producing upon the behaviour of factory chimneys, 
but we may again emphasise the need that in metropolitan 
electric power stations the boiler furnaees should be equipped 
with suitable coking mechanical stokers, whereby even highly 
bituminous coal can be burned smokelessly. Absolute 
dependence upon Welsh coal for perfectly smokeless firing 
is manifestly like leaning on a broken reed. 

Mz. C. Ogme BASTIAx's electrolytic meter, which as we ар. 
nounced last week had been exhibited by the inventor at the 
recent Royal Society conversazione, formed the centre of 
interest and the principal topic in the discussion at the 
Institution of Electrical Engineers on Mr. Gissmes’ Paper, 
reprinted in another column of this issue. Strange to 
tell, there is no reference in any part of the Paper 
to the fact of Mr. Bastian being the inventor, nor is 
his name mentioned at all; and the speakers who took 
part in the discussion, not excepting even the Presipenr, 
had evidently understood from the Paper that the credit 
of the invention should be—as, indeed, it most lavishly 
was—bestowed on Mr. Gisnincs. The tardy confession that 
he had neither invented the meter nor worked out any of its 
details, which Mr. Gispines felt constrained to make in his 
reply to the discussion, ought, we think, to have been 


accompanied by a frank announcement of the inventor's name. 
— — 


ErrcrBoLYTicALLY measuring the quantity of electricity 
passing through the conductors is one of the oldest methods 
proposed for à commercial electricity meter, and essentially 
Mr. BasriaN's new meter is a simple form of gas-voltameter in 
which, not the volume of mixed gas generated, but the volume 
of liquid decomposed is measured. АП previous attempts to 
measure commercial supply electrolytically have proved a 
failure in this country, though, we believe, the Edison 
copper-voltameter meter is still in use in the United States. 
One essential objection to this class of instrument &ppears to 
have been overlooked in the discussion, viz., that the meter 
does not measure the energy supplied, but only the quantity 
of electricity passed through it, unless, indeed, the pressure be 
constantly maintained at the voltage at which the meter had 
been calibrated—a condition not generally realised in praetice. 
The heavy drop in pressure involved in a gas-voltameter, or 
other form of electrolytic meter with an unbalanced internal 
E.M.F., is also a serious objection ; though we fail to see that 
it matters much whether the wasted energy is “ expended in 
making gas,” as Mr. AnrHUR Waront expressed it, or merely 
heats copper conductors. On the whole, it would appear that 
sufficiently lengthy and extensive experience of the Bastian 
meter has not yet been accumulated to quite dispel doubt ав 
to its commercial suitability ; though, if only it can stand the 


test of time, its cheapness and simplicity should secure for 
it a ready market. 


Mvcn local opposition is being raised against the scheme 
to construct a light electric railway between Richmond and 
Kingston, the alleged incompatibility between utilitarianism 


and estheticism once more being made to serve as an argu. 
ment against the construction of a railway through a 
picturesque but somewhat inaccessible locality. Not every- 
one can cycle or take a cab; and it is to place within easy 
reach of all one of the most beautiful rural districts around 
London that the scheme has been projected. Even looking 
at the matter from an esthetic aspect, we had supposed a 
well-built trolley line would be preferred locally to the 
heterogeneous collection of char-a-bancs and old-fashioned 
conveyances that now so noisily serve the neighbourhood. 
Frankly, we consider the opposition to be based upon com- 
plete misunderstanding and ignorance of the ssthetic 
possibilities of the trolley line; and we could name scores of 
places, ranking for natural beauty with Richmond-hill, where 
the introduction of the electric trolley has done nothing to 
mar the attractiveness of the prospect and has increased ten- 
fold, if not more, the number of those who can now enjoy it. 
We do not, of course, now raise the question as to whether 
any other part of the proposed line would injuriously affect 
the Kew magnetic observatory—an entirely different matter. 
- 2 . — 
Correspondence.—Owing to pressure on our space we are 


unavoidably compelled to hold over Correspondence until next 
week. 

Société Internationale des Electriciens.—The Council of this 
Society for the session 1899-1900 has been elected. M. J. 
Violle is to be president, M. H. Plérac and Prof, D. Monnier 
vice-presidents, Prof. H. Abraham and M. Grosselin secre 
ќагіез, and M. L. Violet treasurer. M. R. V. Picou who, ag 
president for 1898 9, succeeds Dr. D'Arsonval, delivered his 
inaugural address on the 4th inst. 

Explosion of a Transformer—The Engineering News states 
that a large transformer exploded on April 19th at the works 
of the Wagner Electric Manufacturing Company, St, Louis, 
Mo. The transformer was one of the oil insulated type for 
high-tension work, and was undergoing a test. It is under- 
stood that one of the inner connections gave out, causing 
arcing, which ignited the oil. No casualties are reported. 

Cable Interruptions and Repairs.— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus .................. Feb.10,1898  .. = 
Cayenne—Pinheiro ............... . 24,1 .. May 14, 1898 
Bissao and Bolama  ............... April 12,1898  ... = 
Maranham— Para .................. April 17,1898  .. == 
Kotonou—San Thome April 27, 1888 эй 
Hong Kong—Manilla ............ May 3,1898  .. zx 
San Thome— Loanda............... May 4,1898  .. May 14, 1898 
Montevideo—Rio Grande May 9, 1898 .. May 18, 1898 
Lourenco-Marques—Durban May 14, 1898 ... каш 
Zanzibar— Mombaza ........ May 18, 18998 == 


Discovery of a Terrestrial Magnetic Pole in Russia, —At the 
meeting of the Académie des Sciences on the 9th inst., 
M. Mascart reported that he had received the information from 
M. Venukoff that Prof. Leist, of Moscow, had found a magnetic 
pole at Kotehétooka, a village in the government of Kursk in 
Russia. The magnetic needle at this point assumes a vertical 
position, and at a distance of 20 metres the direction of the needle 
changes 1 deg. As regards declination, the point observed 
is indifferent, that is to say the horizontal needle remains in 
equilibrium in all positions. It is no rare thing to find isola 
Poles in Russia, nor magnetic poles in pairs, but an isolated 
magnetic pole in a latitude of 52 deg. N. is a phenomenon not 
to be lightly overlooked, 

Electric Lighting in Paris and Berlin.—The Bulletin des Usines 
Electriques, in an article discussing the question of extending 
the time of the concession for 9 Paris, gives a few inte- 
resting details about electric lighting in Berlin, to the effect 
that there are some 800,000 incandescent lamps of 16 с.р. 
installed, besides several thousand аге lamps. The length of 
mains is about 186 miles, and the power developed is about 
28,000 н.р, There are also some 1,600 motors, taking 
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| | 
wire used in Dresden had a bearing surface 8mm. wide worn 


6,450 н.р, The price for lighting is 7:6d. per kilowatt-hour, 
for power 2d. per kilowatt-hour. Paris demands some 
95,000 н.р. for about 418,000 lamps of 10 candles and 7,448 
arc lamps, with about 240 miles of mains. The motors 
number 518, requiring 1,940 m.r., and the price 113d. per 


kilowatt-hour. 


А Powerful Electromagnet.—At the meeting of the French 
Physical Society, on the 6th inst., M. Sagnac exhibited a new 
laboratory electromagnet for the production of intense mag- 
netic fields. The magnet has been constructed to the design 
of M. Pierre Weiss. The strongest field realised up to thepresent 
has been that produced by M. Du Bois' annular electromagnet, 
which weighed 270 kilogrammes and absorbed 6} н.р. ; the field 

. was 880,000 C.G.S. units. The magnet shown by M. Sagnac 
is less bulky and less costly, and produces a field comparable 
with this for a weight of 100 kilogrammes, and а consumption 
of but 2 н.р. The magnetic circuit is arranged so that the 
pole-pieces only are saturated, the other parts of the circuit 
having a greater section. With conical pole-pieces tapering 


down to lcm. diameter a value of Н = 30,000 C.G.8. units 
was obtained, but M. Sagnac pointed out that the real measure 
of the quality of the instrument is the intensity of magnetisa- 
tion of the pole-pieces necessary to produce the field obtained. 
It was found that | = 1,680, which is exactly the same number 
deduced from M. Du Bois’ measurements on his apparatus. 
This number enables one to calculate the field that would be 
obtained with any particular cones; thus if a space of 
0:1 x 0:2em. were sufficient, the apparatus would give 44,000 
C. G. S. units. 

International Congress for Applied Chemistry.— The third 
International Congress for Applied Chemistry is announced to 
take place in Vienna from July 28th to August 2nd next, 
this town having been chosen for the next meeting- place 
at the second International Congress, held in Paris in 1896. 
The objeot of the Congress is to discuss questions of current 
interest in all branches of applied chemistry, to pave the way 
for internationally recognised methods of testing, to discuss 
educational matters, and to bring about friendly intercourse 
between the representatives of the various branches of applied 
chemistry in different countries.  Electro-chemistry is the 
last of the twelve sections into which the subjects are divided. 
Dr. Karl Kellner is president of the organising committee of 
this section, Herr Victor Engelhardt, vice-president, and Herr 
A. Holler, secretary. Discussions are announced on the 
question of units, on new matters in connection with both 
theoretical and practical electro chemistry, and on the question 
of the institution of electro-chemical professorships and 
laboratories. Excursions will be planned to various works and 
scientific institutions. Those desiring to speak are requested to 
announce their intention before June 15th, and papers to be 
read must be sent in by June Ist. The “ Congress languages " 
will be English, French, and German. Prof. A. Bauer is 
honorary president of the general organisation committee, 
Prof. H. von Perger acting president, and Herr. F. Strohmer, 
general secretary. Further information and detailed pro- 
grammes may be obtained from the latter, whose address is 
IV/,, Schönburg strasse, 6, Vienna. 


Sliding-Bar Contacts for Electric Tramways.—A recent 
number of the EHlektrotechnische Zeitschrift contains an inte- 
resting article by Herr Stobrawa, of Dresden, on the stirrup- 
stand sliding bar used by Messrs. Siemens and Halske on 
their overhead tramway lines in place of the more usual trolley. 
In Dresden there are no fewer than 165 cars on this system. 
The iron bar originally employed was very soon discarded in 
favour of a brass one faced with white metal, and the wear of 
the wire itself was still further reduced by the use of an 
aluminium bar of U-section filled with grease, and in some 
cases with a bearing surface of white metal. It is stated that 
an aluminium contact-bar will run for some 5,000 miles, and 
that in Basle one was known to have lasted for 11,000 or 
12,000 miles. The cost of renewing the bars is estimated to 
average 0°0144. per car-mile. The flanges of the trolley 
occasion considerable wear on Ше side of the trolley wire, 
especially on curves, and the wear from the sliding bar is 
stated to be appreciably less. The round 8mm. hard copper 
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on its lower side soon after the opening of the tramway, and 
careful measurements showed that the diameter increased very 
little after that. During the four years the line had been 
running, the total decrease in diameter was only 04mm. on 
| ап average. In many straight sections the wear was con- 
siderably less, while on curves it increased sometimes to 
nearly 1mm. Last summer, on account of the good experience 
with it on other sections in Dresden, the sliding-bar contact 
was made to replace the trolley on one of their suburban 
sections. 

The Conductivity of Potassium Permanganate Solutions.— 
M. Emmanuel Legrand, being unable to find any published 
numerical data as to the electrical conductivity of potassium 
permanganate, decided to determine it himself, and he has com- 
municated the result of his experiments to the Académie des 
Sciences (Comptes Rendus, April 4, 1898). He employed 
Kohlrausch’s method, using a Siemens magneto alternator to 
supply current to the bridge, "s he inb о UA 
taining s, , gz 12 87 zip aN кт molecule per litre. Не 
was АЧА test more diluted 1117 5 as the sound in the 
telephone was then too faint to permit of accurate balancing 
of the bridge. Platinum electrodes were used, and to diminish 
polarisation these were freshly platinised after each experi- 
ment. The apparatus was standardised with a potassium 
chloride solution containing j molecule per litre. Experi- 
ments were made at three temperatures, 25°C., 85°С, and 45°C. 
It was found : (1) that at the same temperature the molecular 
conductivity increases with the dilution, and tends to thelimiting 
value of 124, that observed by previous workers for neutral 
salts at 25°С.; and (2) that the conductivity increases with 
increasing temperature, but less rapidly at high temperatures 
than at low temperatures. Between 25°C. and 35°C. tlie tem- 
perature coefficient of the у; solution was 0:021, while between 
85°C. and 45°C. it was 0:014. This coefficient, moreover, 
varied but little with the dilution, within the limits of the 
experiments. In the Comptes Rendus of May 2nd, it is pointed 
out that the subject of the conductivity of potassium perman- 
ganate solutions has been treated in 1894 by M. G. Dredig 
(Zeitschr. für Physik. Chemie, Vol. XII., p. 288, and Vol. XIII., 
p. 217), by Messrs. Franke and Lovén in 18965 (ibid., Vol. 
XVI., p. 475, and Vol. XVII., p. 876), and by M. Bouty in 
1884 (Ann. de Chim. et de Phys., 6th series, Vol. Ш., p. 446). 


Röntgen Society.—It having been alleged that injurious 
effects on the human body have been caused by exposure 
to X-rays, it was decided at a meeting of the Council of the 
Róntgen Society on April 5th to nominate a committee to 
collect information on the subject. The following members 
were selected, with power to add to their number :—Prof. 
Silvanus P. Thompson, President, and Dr. David Walsh, 
Secretary (ex-officio members); Mr. Thomas Moore, Dr. Barry 
Blacker, and Mr. Ernest Payne, Secretary to the Committee. 
This Committee will be glad to receive information from 
all workers with X-rays of any case of injury that may have 
come under their notice, after exposure of a patient to the rays. 
In order to obtain accurate information the Committee have pre- 
pared a set of questions to which they would be glad to receive 
answers as complete as possible. The questions are framed with 
a view to elicit opinion and collect information which will 
show whether the injury was the result of any of the following 
causes :—(1) The X-rays themselves directly; (2) Some 
electrolytic or electrothermal action of a leakage discharge 
current from the leads or from the terminals of the tube; 
(3) Some action due to the varying electrostatic charges on the 
surface of the tubes ; (4) Some combination of these ; (5) Some 
other hitherto unrecognised kind of radiation emitted simul- 
taneously with the X-rays; (6) Some other cause hitherto 
unobserved. The secretary of the committee will be glad to 
send copies of the questions to medical men or other workers 
who may have information of any case about which they are 
willing to give particulars. It is to be clearly understood 
that no names will be published except by the distinct consent 
or request of those concerned. The Committee will also be 
glad to receive accounts and results of any experiments that 
may have been tried, which throw light upon the subject. 
They hope to be able to collect sufficient details of the cases 
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that have occurred (which are happily not numerous) to 
enable them to place the results before a general meeting of 
the Society before the end of the year. 


Electric Sparks and Fire-damp.— Interesting, as confirming 
the general results of the experiments lately carried out by 
Messrs. Heive and Theim in Germany, and referred to in our 
Notes in Vol. XL., p. 542, and p. 38 of our issue of May 6th, 
are those made by MM. Couriot and Meunier in Paris, who 
show that explosive mixtures of air and fire-damp are not 
ignited by an incandescent metallic filament, but that explo- 
sion follows on the spark at rupture of such a conductor. 
The experimenters used the most explosive proportions of gas 
and air, ie., 91 per cent. of methane with air, and found 
that to avoid explosion ensuing on the fusing of a conductor, 
it is necessary to connect by a secondary conduetor (as а 
shunt) the two points of the circuit between which the spark 
is formed; thus it was found possible to melt piano wire 
in а 9! per cent. mixture of methane without starting an 
explosion, provided there was a shunt to the fusing wire, 
while without the shunt there followed explosion. Anaccount is 
given in the Comptes Iiendus, for March 7th and 21st, of these 
experiments, and they point, as do those of Messrs. Heive aud 
Theim, to the conclusion that it is in consequence of the con- 
centration of the energy of self-induction in the circuit in the 
momentary spark at break that a sufficient temperature is 
developed to ignite the gas. Іп а later Paper by the French 
experimenters, in the Comptes Hendus of April 18th, an account 
of further experiments is given, which were prosecuted with a 
view to determining the effect of self-induction, and to this 
end the shunt to the fusing portion of the circuit was kept of 
a constant resistance, but its self. induction varied, with the 
result that the value of the highest current possible in the 
main circuit without explosion ensuing, with a particular 
resistance of the shunt, was greater the lower the self. induction 
in the shunt circuit, the limiting safe value of the current 
in the main circuit being also greater the greater the resist 
ance of the shunt.circuit. 


Electric Traction Business in Baltimore.—From a recently 
issued diplomatic and consular report on the trade of Balti- 
more and district, for 1897, we learn that considerable 
progress has been made in electric traction in that important 
American city. The electric locomotives of the Baltimore and 
Ohio Railroad have proved а continued and pronounced 
success, and experiments which have recently been made by 
the same Company with electric motors on turntables have 
proved equally successful. It usually requires four men to 
turn a locomotive, and while they are doing so their regular 
work is abandoned. In operating a 60-ft. turntable, the 
current being taken from the power plant, it was found that 
on an average it cost less than a farthing for each time the 
table was turned. It is calculated that the yearly saving is 
about £111. There are 283 miles of street railways in Balti- 
more operated by three companies:—The City Passenger, 
with 65 miles; the Central, 37 miles; and the Consolidated, 
with 181 miles. The overhead electric trolley system is 
almost entirely used as the motive power, and horses have 
been totally superseded. The cost per car-mile when 
horses were used by the Consolidated Company was 
61d.; by cable traction, 8d.; and electricity, 4d. Owin 
to the city being built on numerous hills, and the streets 
consequently having high gradients and also very sharp curves 
it was found that when the cable was used it soon became 
worn and often necessitated its being replaced monthly. It 
is possible by the system of transfer tickets from one branch 
of the Consolidated Railroad to another to ride between 75 
and 80 miles for the small sum of 214. The dividend declared 
by the City Passenger Company in 1897 was 101 per cent.; 
by the Central, 6 per cent.; and by the Consolidated Com. 
pany, 9 per cent. The street railway companies are required 
to pay yearly to the city a tax of 9 p.rcent. upon their gross 
receipts. In 1897 the sum paid by the three companies was 
£50,546. They also paid a tax of £1 on each of tho 517 cars 
In service. A further sum of £26,304 was paid to the tax 
department as taxes on the real estate and stock of the com- 


panies, making in all £77,367 handed | j 
i es anded over to the city mmng 
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The New York Electrical Exhibition.— The Electrical 
Exhibition which 4s being held under the auspices of the 
New York Electrical Society, was formally opened on the 
2nd inst. In accordance with the usual custom in the 
United States it was necessary that it should be opened by 
electricity by someone several miles away, and fortunately · 
President Mchinley was in Washington. He accordingly 
made use of the same golden key with which President 
Cleveland had opened the World’s Fair at Chicago, and 
announced that it gave him pleasure to open the Electrical 
Exhibition in Greater New York “and to participate in this 
wonderful demonstration of the latest method of recording 
and publishing by means of electricity." Vice-President 
Hobart, who had been asked to assist at the ceremony, was 
also fortunately not present, so that he was able to, send a 
telephone message from Washington, which was received on 
the platform and recorded directly from the receiver on to the 
cylinder. of a phonograph. With proper appreciation of 
detail and respect for the feelings of advertisers an American 
contemporary adds :— ( | 

The tnessige came over the lines of the American Telegraph and Tele- 

phone Company (Long-distance Company) and the New York Telephone 
Company, and the phonograph was kindly loaned for the occasion by the 
National Phonograph Company, of Orange, N.J. A unique performance, 
illustrating the rapidity with which news is now gathered and disseminated, 
followed the reception of the messages of the President and Vice-President. 
As soon as received both of the messages were set up in type on Linotype 
ty pe-setting machines, loaned by the Mergenthaler Linotype Company, 
driven by a Lundell motor, loaned by the Sprague Electric Company. As 
soon ав the type was cast it was made up in formes and printed on a platen 
press, loaned by the John Thomson Press Company. and operated Һу a 
Bullock electric motor. From the press the printed sheeta were cut by a 
paper cutter run by a Croeker- Wheeler motor. It took but a few minutes 
to complete all these operations, and before Dr. Depew had closed bis 
remarks the messages, printed on Postal Telegraph Company blanks, were 
distributed among the audience. 
It should also be mentioned that a Cuban dynamite gun” 
was fired by means of a fuse exploded by a wireless telegraphy 
apparatus. As “everybody electrical within 50 miles of 
New York” was there at the ceremony, it was necessary to 
have at least one orator present in the flesh. This orator was 
Dr. Chauncey M. Depew, who was most patriotic, and whose 
allusions were certainly topical. He alluded to the glorious 
vietory obtained by Commodore Dewey at Manila, and pointed 
out that i& was due to the cultivation of science in America 
that such results were made possible; but he did not make it 
clear how electricity had directly contributed to the victory, 
nor did he mention Commodore Dewey’s failure to transmit 
any electrical signals through the cable he had cut. But this 
was, no doubt, better omitted. In conclusion, Dr. Depew 
waved the American and English flags in either hand, and 
called for cheers for the combined English-speaking nations 
of the world, which were given with tremendous enthusiasm. 
We wish the exhibition every success. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, May 21st. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
11 a.m. Students’ Visit to the Works of the Electric 
Welding Company, 21, Hindon-street, Pimlico. Applica- 
tions to join the party should be made at once to the 
Students’ Hon. Sec. 
MONDAY, May 23rd. 


SOCIETY OF ARTS. | 
8 p.m. Cantor Lecture IV.: “Electric Traction,” by Prof. 
Carus- Wilson. 
THURSDAY, May 26th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
5 p.m. Ordinary General Meeting at the Society of Arte, 
John-street, Adelphi. Paper to be read: The Design 
of Electric Railway Motors for Rapid Acceleration,” by 
Prof. Charles А, Carus- Wilson. 
PRIDAY, May 27th. 


PHYSICAL SOCIETY. А 
5 рт. Meeting at the Rooms of the Chemical Society, 
Burlington House. Agenda: (1) “А Simple Iuterfer- 
ence Method of Reducing Prismatic Spectra,” by Mr 
Edser and Mr. Butler; (2) “Some further Experiments 
on the Circulation of the Residual Gaseous Matter 10 
Crookes Tubes,” by A. A. Campbell Swinton. 
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= fof the changes produced in the potential difference of 


copper and zinc by varying either the pressure or the 


CONTEMPORARY ELECTRICAL SCIENCE. 
| nature of the gas surrounding them. J. Erskine-Murray 
now publishes a lengthy series of resulis on the same 


[Compiled by E. E. Еосвмікв D'ALnR.] 

Deflection of Canal liays—The magnetic deflection of subject, obtained by Kelvin’s null method. He finds that 
cathode rays has been a familiar phenomenon for some time | metals covered with non-conducting solid films of wax or 
past, and their deflection by a purely electrostatic field has glass, except at their point of contact, gave nearly the 
also been demonstrated. W. Wien has recently succeeded in game potential as the bare metals in air. The substitution 
deflecting their positive counterparts, the canal rays, and has | of wax for air next the metal only causes a small change. 
shown that their behaviour is the converse of that of the | The potential of sodium coated with wax is about 8-56 volts 
cathode rays. To demonstrate the electrostatic deflection & | positive with respect to gold. A sharply scratched metallic 
hole 2mm. in diameter was bored in a metal plate, and | surface is negative with respect to a smooth or burnished one 
glass tubes were cemented on to the plate on both | of the same metal, by about 0-2 volts. A liquid film, even of 
sides. An anode was fused into one of them, and extreme thinness, may cause a considerable change in the 
into the other two electrodes facing each other at а potential of a dry polished plate, which continues permanent 
distance of 1 7em. The tube was placed in a zinc case, which for many hours or even days after the disappearance of the 
also contained the induction coil, and the metallic plate was | film. A very thin film of oxide produces a small change in 
connected with the case and the negative terminal of the induc- | the potential, but this difference increases as the thickness, 
tion coil. On exciting the coil a bundle of canal rays emerged until the potential of the mass of the oxide is reached. Expo- 
from the hole, and produced a brown fluorescent patch on the | sure to the air only gradually produces a change, especially if 
opposite glass well. On establishing a difference of potential | the air is dry and free from dust. The change is in the nega- 
of 2,000 volts between the extra electrodes the canal rays were | tive direction. i 
visibly attracted by the negative electrode, and the patch was | 
displaced through about 6mm. To show the magnetic deflec- 
tion, a Ruhmkorff electromagnet was used to create a strong 
magnetic field, penetrating the tube containing the canal rays. 
The other tube was enclosed in an iron case, and the metallic 
perforated plate was made of iron, to prevent magnetic action 
upon the source of the rays. The deflection by a field of 
8,250 units was 6mm. This gives 3:6 x 10" for the velocity of 
the rays, and 8:2 x 10? for the ratio between the mass and 


the positive charge of the ion. 
(Wien, Verh. Phys. Gcs., Berlin 17, 1898.] 


: 


[ EuskxiNE-Munna y, Phil, Mag., May, 1898.] 


Seasoned Maynets.—In searching for a material of which to 
make a set of standard measuring magnets which should be 
as permanent as possible and have small temperature and 
induction coefficients, В. O. Peirce has tested a large number 
of magnets made of some of the brands of self-hardening tool 
steel now in common use for lathe tools. Short seasoned 
magnets made of self-hardening steel have decidedly smaller 
induction coefficients than magnets of the same dimensions 
made of tool steel. It is also comparatively easy to get a long 
uniform rod of self-hardening steel. Most of the experiments 
recorded were made on pieces cut from cold rods of self- 
hardening steel by Ше help of а very thin elastic-emery 
wheel, which did not unduly heat the material. The 
rods were seasoned by exposing to steam for several 
hours, and then magnetising and boiling in water. Experi- 
ments were made with a view of determining whether the 
temperature coefficient could be reduced to zero by making the 
magnets very long. This would have been an extremely valu- 
able result, but it was not obtained. An approximation to a 
zero temperature coefficient was obtained in a seasoned magnet 
10cm. long made of Crescent Drill Rod 2mm. in diameter. Its 
moment was 29-3 units, and was very nearly constant between 
lOdeg. and 100deg. In this connection it must be remem- 
bered that Lamont has constructed stout. magnets with 
negative temperature coefficients of a kind of laminated steel 
and iron used in Russia. But these are comparatively weak. 
By combining a set of thin self-hardening steel wires the 


temperature coefficient can be reduced to a very small amount. 
[PErucE, dm. Jour. of Science, May, 1898.) 


. Formation of Clouds.—H. A. Wilson has completed some 
experiments made with the object of seeing whether clouds 
formed by dilute solutions of various substances, after 
being destroyed by bubbling through sulphuric acid, would 
reappear on passing into air saturated with moisture; and 
also to see whether electrifying the clouds had any effect on 
its power of reappearing. Oxygen and hydrogen evolved by 
the electrolysis of dilute sulphuric acid or caustic potash 
solutions are electrified, and also form clouds in presence of 
moisture. These clouds can be destroyed by bubbling 
through sulphuric acid, and reappear on passing through 
water without much loss of charge. According to Town- 
send the formation of clouds is an electrical phenomenon, 
and is not the result of the presence in the gas of spray. 
The author used a Gouy sprayer worked by an air-current 
from a water pump. After formation the fine spray 
was conducted through two sulphuric acid wash bottles, 
and finally through water. After that the emerging air- 
current failed to form a cloud when the liquid sprayed had 
been water; but a cloud appeared when the liquid sprayed 
contained some sulphuric acid. If the air-current was collected 
in a dry flask, no cloud appeared, but the cloud formed at 
once on pouring a few drops of water in. Dilute solutions 
of H,PO,, KOH, CaCl., NaCl, sugar and glycerine all gave a 
similar effect. The author explains this effect by supposing 
that the small drops of the original cloud evaporate to the 
sulphuric acid, leaving small dry particles of the salt which 
in themselves are too minute to form a cloud, but which con- 
dense moisture on themselves. [Electrification of the spray . 
by a wire terminal of a large battery failed to produce a corresponding electric curl. This leads to a non-harmonic 
sensible difference, although the electrification ran the gauntlet rush of electric energy opposed to the usual path, and this 
of the sulphuric acid wash bottles. energy would not be subject to reflection or refraction in the 

ordinary sense. The author suspects some connection with 


[Wirsox, Phil Mau., Мау, 1898.] : А 
recent advances in electro-optioes. 
[BAnus, Am. Jour. of Science, May, 1898.] 


— 

Legalisation of Electrical Units in Germany. — The Bill for 
the legalisation of the ohm, volt and ampere in Germany has 
now passed through all its stages in the Reichstag. It is 
satisfactory to note that it has been amended to the extent of 
an ve, added to the atrocious word “amper,” originally 


proposed. 


Wave Mechanism of the Electromagnetic Theory.—Carl Barus 
has discovered what he terms a “ trap" in the electromagnetic 
theory of light. It is encountered in the attempt to recon- 
struct a light wave graphically. The waves, when constructed, 
are found to run in the wrong direction. For correct advance 
and magnetic force the electric forces turn out negative. The 
remedy lies in providing the original electric flux with a 
counter-clockwise magnetic curl, and the magnetic flux with a 


Contact Electricity.— The influence of state of surface upon 
contact potential was demonstrated some time ago by Pellat, 
Who found that а sharply scratched plate is positive to a more 
smoothly polished one of the same metal, the metals being 
washed with alcohol after polishing in both cases, and allowed 
to dry before measurement. He also investigated the 
temporary variations of potential due to change of tempera- 
ture of a copper, iron, or zinc plate, and proved the smallness 
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ON MAGNETIC SHIELDÍNG. VI. 


BY PROF. Н. DU BOIS. 
(Concluded from page 817, Vol. X L.) 


Current. Shielding. 

8 43. The particular case of a straight axial current shielded 
by one or more long concentric cylinders presents considerable 
theoretical and practical interest. As mentioned in $ 25 there 
can be no external shielding. Denoting the side thrust, which 
unit length of the wire would experience in the open field by 
f, and the current (measured in deci-amperes) by i, we have 


CAMS om xo wg (23) 
On applying the shield, part of the resulting thrust, 7, is 
transferred to it, and by the general theorem of $ 99, expressed 
by equation (20), we have 


„=н, ... (28 
g 
Denoting the stress between sheath and conductor by у, 
we have 5 2 . . (25) 


This vanishes with perfect shielding (у= œ); the wire ig 
then entirely relieved from stress, and we have /, — f. 

The value of f, may be calculated by substituting the proper 
expression for y in (24). The necessary formule for bi-lamellars 
and uni-lamellars have been given above. If only the latter be 
considered, we find from (5*4) (sve 5 16) and (24) 


£a GU. 2) n 
CURES 3 ш, 
If we introduce r,, the mean radius of the shield, and {ts 


thickness d, we have in our former notation 2r, RT, and 
d=R-r. We then find 


. . (26) 


Wu — 
NC uni M (21) 
ir^ ＋ 2d + d? 
For thin sheaths d? may be neglected, and 
d 
(a - 2)*. 


m So... . 28) 
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$ 44. If the conductor and shield are both very long relatively 
to the diameter of the latter, the electromagnetic force acting 
on a given length, L, of either is simply equal to the product 
f. L or f, L respectively. However, even if the height of the 
shield be considerably diminished, so that it presents the 
appearance of a flat ring along whose axis the current flows, 
transference of electromagnetic thrust to this “ guard-ring " 
will still take place to а certain extent. In fact, the shielded 
field (H) in points on the axis will show & minimum in the 
plane of the guard-ring, increasing on both sides. Inversely, 
if we plot g along the axis, this will show a maximum inside 
the ring and diminish to unity on both sides, and we obtain 
curves more or less like those for the end of а cylinder (see 


§ 84, Fig. 9). Now on each element dz of the axial conductor 
the lateral thrust is 


f. da = i(H)dz = He. 
9 


Betw-een two points 21 and 25, Sufficiently far from the guard- 
ring, the integral thrust F., on the conductor is therefore 


F, = | fal: iH, f^ las, 
21 А 219 


whereas the unshielded current would experience the full 


thrust F—:H, (1 – 2). Hence the resulting th 
ferred to the guard. ring is given by g thrust trans 


F,—iH, / gie 


4 
a .. (29) 
In Fig. 9 this inte 


of finite length surrounding a straight current of considerably 
greater length, we must increase the length at each end by 
about three-quarters of the radius, t.e., the whole length by 
three-quarters of the diameter. 


§ 45. Measurements of current shielding and transfer of 
thrust were fnade with cylinder No. 10, of $ 35, suspended to 
the octofilaf arrangement described in 3 99. А strong current 
was passed through a long vertical rigid conductor, always 
kept approximately in the axis of the shield, so as to avoid 
forces due to eccentricity, and electromagnetic instability Was 
overcome by sufficient loading (compare $ 40). The shielding 
ratio for weak fields was given as 4 = 2:63 for this cylinder 
of 4сш. diameter and 10cm. length., which, by the pre- 
ceding remarks, has to be considered equivalent io 13em. 
The impressed field being 13:3. units, the mean magnetising 
force on the shield corresponds to a high value of the per- 
meability, and leads one to expect much stronger пш 
and larger percentage transfer of thrust than the 100-2 uet 
= 62 per cent., corresponding to the initial permeability 176. 

he mean was taken of four observations with directions of i 
апа Н, reversed, and this is given in the following table :— 


p 13iH, 


| | | F, 
H i | 10 * F 
° | | calculated. observed, BIN 
C.G.S | Amperes, | Dynes. Dynes. per cent. 
153  , 108 1,870 | 1.760 94 
193 | 70 1,200 | 1,110 95 


shields would take up practically the whole of the thrust, 
independently of the exact dimensions and mean per 
meability, if the latter is only sufficiently high. With 
а current of 250 amperes, and suitable sensitiveness, it 
was possible to detect a small deflection of the shield on 
reversal, when the frame was free to move east and west, the 
effect being due to the earth's horizontal force. Care must 
be taken to choose a sheath free of intrinsic polarity for this 
test. The direction of the thrust on the shield is in every 
базе in accordance with well-known electromagnetic rales. 


N is also exerted on flat iron or steel rings parallel to the 
impressed lines of force ; in fact, on any piece of ferromagnetic 


material placed on the swinging-frame so as to partially 
s the rigid current, as follows from the general theorem 
of § 39. 

8 46. Theoretical line-of-force diagrams, to illustrate current 
shielding, may easily be constructed by compounding one of 
the quadrantal diagrams of Fig. 8 with the concentric circular 
field of an axial current in the well-known way. The supet- 
position of the transverse and circular field gives an un- 
symmetrical diagram, by which the observed partial transfer 
of thrust is readily interpreted. Two filings-pictures are here 
reproduced, Fig. 18 representing the well-known саве of an 
unshielded current in a transverse field for comparison with 
the shielded current of Fig. 14. The thrust—directed towards 
the bottom of the page in both cases —is now seen to act on 
the shield. The latter being a very thin one it is interesting 
to note also the unsymmetry inside, corresponding to the 
stress still remaining between the shield and the current; this 
pulls the current downward and the shield upward, the resulting 
thrust on the latter corresponding to the difference 7 f., as in 
313. Diagrams obtained with thick shields simply show the 
undisturbed circular field inside, corresponding to the absence 
of stress between shield and conductor. 

The exact character of the diagram depends upon the radius- 
vector R,, of the “neutral point,” where the current field 
and impressed field are equal and opposite. By Biot and 
Savart’s law R. = 21/ H., i being measured in deci-amperes. 
Three cases may be distinguished: R,>R, R. Е, and 
R. SR, where R stands for the outer radius of the shield. 
Space forbids further discussion of the interesting details 
observed in the originals of these pictures, many of which are 
unfortunately lost in the reproductions. They supply full 
information about the distribution in air, from which con- 
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clusions may be drawn as to the stress between shield and 


ourrent inside, and between shield and field-bearings outside. 


$47. However, filings- pictures pever tell us anything 
about the flow of tubes of industion inside the ferro- 
magnetic; this will, in the present case, evidently be unsym- 
metrical also, from the superposition of circular and transverse 
, This cannot produce a resulting force, but it 
will cause an unsymmetrical distorting stress; if the shield 
consisted of a liquid ferromagnetio, g ich as iron amalgam, it 


would no doubt suffer considerable strain, or even rupture. 
a ring, temporarily 
f. 


Magnetisation. 


Such & distorting effect will still sub 


Fira. 15.—Unshielded Current in Field. 


3»——- H,-10 C.G8. units. Current (250 amperes) directed away 


from reader. 


or permanently magnetised in the usual way by helical 
windings, be placed with its plane parallel to the lines of 
force of an impressed field. There can, however, never be 
any lateral thrust in this case if the field is really uniform, 
and the current leads are so arranged that their resulting 
axial component is strictly zero. This is easily verified by the 
absence of visible influence of such a ring-magnet on the filings- 
picture as obtained in а uniform field, and by the absence of 


> ko m " 
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Fid. 14.—Shielded Current in Field. 


W H. - 40 C. .S. units. Current (250 amperes) directed away 
from reader. Shield No. 10. 


deflection in the apparatus described in 3 40. As stated before, 
the necessary and sufficient condition for the transfer of 
thrust is the shielding of any part of a rigid current-bearing 
conductor by a ferromagnetic of whatsoever shape—guard-ring 
or otherwise. The writer would particularly emphasise this, 
as the meaning of а previous communication (August, 1897) 
has been somewhat misunderstood in this respect by Mr. J. 
Russell (The Electrician, Nov. 12, 1897, p. 70) and Mr, Mordey 


(Phil. Mag. (5), Vol. XLIV., p. 518, 1897)*. The whole context 
of the original German article (Flektrotechnische Zeitschrift, 
Vol. XVIII., p 502, 1897) was meant to convey the impression 
that the circularly-magnetised tube, or “ ring-magnet’’ (an 
expression implying nothing as to the mode of magnetising) 
is always threaded. by an axial current. Mr. Mordey calls 
attention to the peripheric component of the current occurring 
with helical windings, if not neutralised by coiling them to and 
fro or by в return loop. Оп account of this, ** the faces of 
the ring, regarded axially, present N. and 8. polarity respec- 
tively." However, the source and sink, traceable to the above 
cause, can never give rise to a translational force-component, 
only to а torque. It may be added that spurious sources and 
sinks occur in almost every ring-magnet through heterogeneity, 
slightly variable cross-section and the like, their algebraic 
sum being, however, strictly zero. Therefore, there is in 
general a slight action at a distance, and in the above experi- 
ment a peculiar wobbling is observed, but no translational 
motion of the centre, if the phosphor-bronze strips leading 
the current are so arranged that the axial component is really 


zero. 


Induced E. M. F. in Shielded Conductors. 

848. If a straight conductor be moved parallel to itself and 
to the axis of a cylindrical shield and at right angles to the 
uniform shielded field (Н), the induced E. M. F. per unit length, 


e, is equal to 
e=v(H), . . . . . (80) 


where v is the velocity. If, however, the axial conductor and 
the shield be rigidly connected and moved together at right 
angles relatively to the impressed field H,, we have 

exvH,, .... . «© (81) 


although during motion the conductor remains in the weaker 
shielded field. This is easily explained by considering the 
tubes of induction rather than the lines of force. eir 
fundamental property is known to be the conservation of the 
flux of induction throughout the whole of their course. There- 
fore, if we consider the configuration in Fig. 8 of $20, the 
section of the tubes inside the shielded space must be inversely 
as the value of the induction, i. e., of the field, relatively to the 
values in the open impressed field; hence the section is in- 
creased in the ratio g equal to the shielding ratio. But if 
the configuration is to remain unaltered during motion, it is 
easily seen by the principle of continuity that, in a two- 
dimensional arrangement, the velocity with which the axis 
crosses the tubes must be proportional to their section ; hence 
= r) (Н) - vH.. 

Inversély, in the substance of the shield, or in a solid iron 
wire, the tubes of induction are crowded together, and their 
section is smaller; their velocity will then be decreased in the 
same ratio, but the E.M.F. will still remain unaltered. То 
gum up: for all three cases of а (1) free, (2) rigidly shielded and 
(8) ferromagnetic conductor moving through a given impressed 
field at а given rate the same number of tubes is cut in а 
given time, bence the same E.M.F. is induced. Notwith- 
standing the fact that (2) permanently moves through а 
region of much smaller, and (8) through а region of much 
larger induction than (1). 

$ 49. The question is thus relatively simple from Maxwell’s 
point of view. Expressed in Faraday's more popular termi- 
nology we may say that the lines must be imagined to shoot 
across the tunnelf in case (2), whereas they creep across the 
iron core in case (8), as compared with the undisturbed smooth 
cutting in case (1). As we have as yet no means of producing 
kinetoscopic filings-pictures we had best imagine Mr. Swin- 
burne's analogue of the railway passenger looking at equidistant 
railings through a knot in the window pane. Passing to a 
more abstract order of ideas, it is well known that the 
phenomena of induction may be deduced by the principle of 


96 abstract of this article appeared in The Electrician, Dec. 10, 1897, 
p. 217. 

t As regards the electrostatic analogue, with its perfect shielding, it 
would, at firet sight, appear as if the lines of force ought to sweep across 
the tunnel with infinite velocity ; but it must be remarked that for such 
exceedingly rapid variations metals would probably behave like dielectrics 
of great—not infinite —specific inductive capacity. i 
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armature and field magnets must appear slightly inclined 
with respect to the strictly radial direction they would have 
with an idle armature. They may thus exert a tangential 
drag on the latter over and above the radial pull towards 
the pole-faces; the armature is, in fact, sheared along 
past the field magnets. This has been well explained by 
Prof, Baily, who showed that the angle of inclination 
under the usual circumstances is not greater than а 
degree or two; but the corresponding component of about 
1/30 proves sufficient to exert a drag transmitting hundreds 
of horse-power. This seems natural, since Dr. Taylor 
Jones, working in the writer's laboratory, has shown that the 
B?/87 stress may reach values which would tear lead asunder, 
but which the willing ether accepts without flash or murmur 
among the many other duties assigned to it. 

Mr. Searle has quite recently calculated the shearing stress 
from the Maxwellian equations, and it is satisfactory to find 
that it explains the drag. Fig. 15 has been drawn from his 
data to theoretically illustrate the effect, and shows a remark- 
able coincidence with the filings-pictures obtained by the 
writer.* Fig. 16 illustrates the actual distribution in the air- 
gap with armatures having (A) and (B) tunnels of different 
relative distance; (C) square slot, with edges rounded; (D) 
slit tunnels. The distance of the tunnel from the edge 1s 
important, in so far as it represents a loss of the tubes of 
induction, crossing the armature between the dotted circle 
and outer edge (Fig. 17); this is much reduced with 


the conservation of energy from those of electromagnetic force 
(Lord Kelvin and Von Helmholtz). The modification intro- 
duced by shielding may be discussed in a similar way in 
connection with the ** energetic” considerations of ў 39. 

The essential points of the particular case of cylindrical 
current shielding were set forth in orthodox language by 
Stefan in his Paper of 1882 (loc. cit. p. 636). The present writer 
attempted a somewhat modernised development and applica- 
tion of it to the question of tunnel armatures—suggested by 
Mr. Mordey’s Paper. The problem was elucidated from several 
points of view by the subsequent discussion mentioned in 35, 
a recapitulation of which would occupy too much space. 


1 . Off 
VILLE 
РА РРР, 
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Fia. 15.— Drag Diagram. 


Mr. J. Russell (The Electrician, November 12, 1897) gave a 
very careful discussion, introducing closed currents (in the 
preceding paragraphs the leads to and from the straight 
conductor considered are supposed to be out of the way of 
electromagnetic action). He very aptly remarks that these 
effects may be turned to practical use in several ways, 
e. 9., for the measurement of current or permeability. 
Contributions have since appeared by Prof. E. Wilson (The 
Electrician, December 17, 1897) and Mr. Searle (The Electrician, 
January 28 and February 11, 1898). 


slit tunnels. The pictures were obtained with thick iron 
plates suitably shaped and magnetised ; a very strong current, 
wide airgap and rather weak field were chosen во 83 
to exaggerate the inclination of the lines (which is indeed 
hardly visible under ordinary circumstances). The four upper 
diagrams were taken without current corresponding to idle- 
armature for the sake of comparison with the corresponding 
lower ones; the latter plainly show the drag tending to pull 
the armature on the left downwards relatively to the pole- 
faces on the right. In conclusion, the writer rather fears 
that а. glance at this picture will almost convey more in. 
formation as to the electro dynamics of drag on buried 


couduetors" than anything he may have written on the 
subject. 
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A MAGNETIC BALANCE FOR WORKSHOP TESTS 
OF PERMEABILITY.} 


Fic. 16.—Currents (250 amperes) directed away from reader, BY PROF. J. A. EWING, F.R.S. 


— "el 
A»——»- Field. The author believes that the want is felt of a workshop instru: 
ment for making tests, in an easy and rapid fashion, of the magnetic 
permeability of cast and forged metal for dynamo magnets. 

own permeability bridge, : introduced two years ago, and now some 
what extensively uscd, allows the B.H curve for a given bar to 
determined with very much less trouble than is needed to carry о, 
ballistic tests. For the accurate comparison of one bar will 


¢ 50. At present the principal application of current shielding 
is to be found in slot-and-tunnel armatures. The relation of 
the total force in the tunnel to the induction in the surround- 
ing iron has been investigated in 323 for differently-shaped 
sections, the order of magnitude of the former being between 
once and twice B/p, i.e., а very small fraction of the induction. 
Practically the whole of the drag is thus transferred from the 
buried conductors to the surrounding iron, and the formation 
of eddy-currents in the former is at the same time much 
reduced, The lines of force bridging the air-gaps between 


* A large number of these were Jaid before the Berlin Physical Society 
on December 17, 1897 ; some of them are grouped together in Fig. 16. 

+ Paper read before the Institution of Electrical Engineers, May 12. 

t Described in the author's Paper on “The Magnetic Testing of Iron 
and Steel," Min. Proc. Inst. C.E., May, 1896. Sce also The Electricutt^ 
May 8, 1896. 
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The specimen is a turned rod ŝin. in diameter and 4in. long. 


-which is measured А lever or weigh-beam is ар 
e rod remains in | 


. following reasons: Atforces much weaker than this the B-H curves 
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The range of the new magaetic balance extends (for Н —20) from 
12,000 up to something over 16,000. [t will test at the top of its 
range the very best samples that are found, and at the bottom of the 


Table I.—Probable Values of Magnetic Induction, B, for various 
_ amounts of Magnetising Force, Н. 


another, throughout a wide range of magnetising forces, the per- 
meability bridge is entirely suitable, and it furnishes as simple a 
means of performing that operation as can well be had. The author 
uses it systematically in his own testing, and is thoroughly satisfied 
with it as a means of determining the B-H curve. But the complete 


Pe is ri more 135 the dynamo builder or the s tee! 
ounder generally wants to know. For his purpose it vould often Magnetising E 
suffice to find the induction produced by some one (fairly high) force H. Magnetioanduetions В. 
value of the magnetising force. That information is a sufficient | i. 
index of the character of the specimen to allow jndgment to be 20 12000 | 13,000 | 14,000 | 15,000 | 16,000 
passed on its suitability for use in the field magnets of a dynamo. s 3 0 i | 15,500 | 16,350 
These considerations have led the author to develop another 40 TES 15000 15700 | 18 400 | 17000 
| 60 14,900 15,600 16,300 | 16,900 | 17,400 


— — — 


testing instrument, which, while it tells less about the specimen 
гас к ant by means of Aoi permeability PUES gives the'| | | ND ; 
most useful information in a still more easy way. To use it requires » 
no knowledge of electrical testing, and the results need no working 1 8 poorer uni y 5 one, in which equal 
N ш Меге of the magnetic induction, = the usual units, divisions correspond to equal differences in B, for a constant value 
ponding to a single-stated magnetising force, is directly rend of Н. It is graduated to give by dir ct reading the values of B for 
off on a divided scale. The instrument is a magnetic balance of the H=20 This uniform йшй is arrived i in consequence of 
eds уре, Es pus 5 Pss DERE f T т рес ш the fact that with different specimens the magnetising force is not 
Mr. Gisbert Kar end Prof Н DE Bois” I ox montcà e EE of quite constant, although the current in the electro-magnet is 
this kind the в P den has talon. tho form ola turh 2d ber with a | constant. A specimen of high permeability increases the induction 
faced ondon which thé Dull due to-maonetisaton wasererted. In |15 the magnetic circuit, and consequently causes a larger share of 
tbe author's balance thee 1 155 C the magneto- motive, force to be used in that portion of the circuit 
- : MR аран 9 : which lies outside of the specimen itself. Hence the induction in 
magnetic pull being exerted between the side of the turned bar and the specimen is less high than its greater permeability would 
& magnet pole which it touches, and from which it is pulled awa c | imply ; in other words, the better specimen is exposed to a some- 
what less magnetising force than the worse specimen is exposed to. 
The tractive force increases more rapidly than in simple proportion 
to the actual induction; but matters are so arranged that the 
lessening of the induction which comes about in the way just 
stated compensates for this, and the observed differences of tractive 
force, as measured throughout the range of the scale, stand in 
simple proportion to the differences in the values of B which the 


an would erates ted for 


lies across the two poles of a U-shaped electromagnet, which is 
excited by & constant current of such strength as to produce a 
magnetising force in the rod of about 20 C.G.S. units. In one of 
the poles there is а V notch for the bar to rest in, and the other 
pole has a slightly convex surface, being curved to form a portion 
of а cylinder with its axis perpendicular to the direction of the 
length of the rod. The side of the rod touches this pole at one 
point only, and the tractive force at tbis point of contaot is the force 
plied to pull the 


Hi 
y v 


rod away from this pole, while the other end of t 
the V notch in the other pole, forming what may be called a mag- | 
netic hinge. The tractive force is measured by means of a weight | 
which slides along the graduated weigh-beam. 

When the rod is put in place, the current is reversed 
once or twice, to wipe out any residual effects of previous 
magnetisation. The weight is then moved along the 
beam until the beam just drops each time it is raised, 
so as to bring the side of the rod into contact with the 
pole. The rod requires no preparation beyond turning 
it to the proper diameter. Its cylindrically-turned side 
touches the convex pole-fsce in a perfectly definite man- 
ner, and the rod may be taken out and put back without 
altering the character of the contact. The lever is 
arranged in such a way that the rod always touches the 
same point of the pole-face. 

The value of the magnetising force to be brought to bear 
on the rods under test was fixed at about 20 C.G.S. units for the 


Fia. 1. 


various specimens would exhibit if the force H were constant. In 
other words, a scale of equal parts on the weigh-beam corresponds 
to equal differences of B under & constant magnetising force, and 
tbe weigh-beam is accordingly lettered to read B directly in equal 
divisions. The readings give B for H=20, although, in conse- 
quence of the action just explained, the actual magnetising force 
is barely 20 for rods of very good quality, and somewhat exceeds 
20 for rods of lesser permeability. The scale is adjusted by the 
maker by selecting values of the sliding weight and of a fixed 
weight on the weigh-beam, which will bring the readings into 
agreement with the known values of B in certain standard rods. 

A single standard rod is supplied with each instrument, and the 
observer adjusts his current unti] the tractive force on that rod is 
such that the sliding weight stands at the place on the beam corre- 
sponding to the known value of B which a force of 20 C. G. S. units 
produces in that standard. The standard rod consequently serves 
instead of an ampere-gauge, and no other current-measurer is 
required. A rheostat is provided in the instrument for regulating 
the current, and a single small storage cell forms the necessary 
battery. The observer puts in the standard rod and turns the 
rheostat until he finds that the weigh-beam just drops each time it 
is lifted, wbile the sliding weight indicates the known value of B. 
He then puts in the rod which is to be tested and finds the position 
which the sliding weight has to take for it, no change being made 
in tbe current. The constancy of the current is checked at the end 
of the tests by again putting in the standard rod. 

The complete instrument is shown in the figure (Fig. 1). The 
weigh-beam lifts the rod by means of a V-shaped stirrup close to 
the pole-piece, from which it is to be pulled away. When the rod 
is pulled away the beam comes immediately against a stop, which 
limits the motion. A hinged piece is provided under the far end 
of the weigh beam, to hold it up while a rod is being taken out or 
put in. The weigh-beam can readily be lifted out of the way when 


of different specimens often cross; in other words, the order of 
merit often changes when the force is varied. But the suthor's 
experience in testing dynamo steel leads him to the conclusion that 
with forces of 20 units and over there is no serious change in the 
order of merit of various specimens. If a piece is good when 
H —20, it remains good under stronger forces; if it is only fair 
when H=20, it remains only fair; and a specimen that ha; 
relatively low permeability under this force does not take a 
materially better place when the force is increased. Оп the other 
hand, апу considerably stronger force would be less convenient for 
testing, especially because the difference between good and bad 
specimens would become less well marked, and the sensitiveness of 
the test would consequently be reduced. The author has selected 
20 as a force which on the one hand is sufficiently low to 
make the distinction wide between bad and good specimens, 
and on the other hand is sufficiently high to make the 
order of merit substantially the same as is maintained under 
stronger forces. From the measured induction at H=20 the 
probable induction at higher forces can be inferred with some con- 


fidence. By examination of the results of tests of a very large 
number of samples of dynamo steel, including the published tests 
fe as well as his own tests, the author has prepsred 


of Mr. Parshal 
the following table, to show the probable approximate values of B 


at forces of 25, 30, 40 and 50 C.G.S. units, when the value of B at 
a force of 20 is known. The values of B found for H —20 range in 
dynamo steel, from 16,000 in the very best specimens down to 
12,000 in specimens of decidedly low permeability. About 15,000 
із representative of good dynamo-steel castings, and anything below 


14,000 may be pronounced poor. 
* Min. Proc. Inst. С.Е., May, 1896. 
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it is desired to clean the pole-faces, and care has to be taken to 
keep them, as well as the side of the rod where it touches them, 
free of dust and rust. 

In the followiog table & comparison is made, for a number of 
rods of different qualities, of the values of B known to be produced 
by а magnetising force of 20 unite, with the values as measured by 
this magnetic balance. The known valucs of B were determined 
by means of the permeability bridge, by comparing each rod with 
а standard whose B-H curve had been found iu the first instance 
by ballistic tests. The range covered by these examples is ав wide 
as is likely to be met with in the practical testing of dynamo steel. 


Table II. — Calibration of the Balance. 
Induction,B, at H —20, Induction, | Induction, B, at M —20, Induction, 


determined B, read determined B, read 
from independent from from independent from 
measurements. balance. measurements. balance. 
15,500 p 15,280 — 15,100 sa 15,060 
15,400 is 13,400 15,080 Sa 15,150 
14,340 12 14,500 15.570 m 15,650 
14,550 e 14.290 15.800 bs 15.720 
14,600 m 14,470 16,000 - 16,0:0 
14,900 ses 14.960 


These tests relate to different specimens, all tested with one 
constant current in the magnet of the balance. The agreement 
between the scale readings and the known values of B is satisfac- 
tory. Fig. 2 exhibits the same tests grapbically, the readings of 


15,000 


Readings on Balance. 


14,000 


13,000 14,000 15,000 16,000 17,000 
Known Values of B. 
Fic, 2, 


the balance being plotted against the known values of B for H= 20. 
They show that within this range of B the values of the induction 
(under constant H) are fairly represented by the readings on the 
uniformly divided scale of the balance. Such irregularities as occur 
lie equally, so far as can be judged, on both sides of the straight 
line. The readings of the balance may be accepted as giving values 
of B for H=20 at least as accurately as these are required in the 
uses which the balance is meant to serve. 


REGISTRATION OF SMALL CURRENTS USED FOR 
ELECTRIC LIGHTING OR OTHER PURPOSES.* 


BY ALFRED Н. GIBBINGS, 


The subject which I have the honour of bringing before your 
attention tbis evening is one which is becoming of considerable 
importance to the suppliers of electrical energy from central 
stations, This arises chetly from the fact that several of the 
electricity supply concerns have recently increased the pressure at 
which they supply current to the consumer, or, in other words, they 
have raised the voltage on the distributing mains. One of the most 
important reasons, however, which has brought about this change— 
viz., the economy eflected in distributing maius through the halving 
of the current hitherto required—is in itself responsible for the 
imperative necessity of greater accuracy in the registration of the 
smaller current consumed, I refer, of course, to the change from а 
supply pressure of 100 volts to that of 200 volts, and to the propor- 
tionately less current required for lamps in connection therewith. 
In looking through the list of consumers of any undertaking for 


* Abstract of a Paper read before the Institution of Electrical Engineers, 
May 12th, 


the public supply of electricity, it will found, if the business 
has been carried on for more than two years, that the maximum 
demand for current by the great majority is considerably below 
10 amperes. If, however, we include all those consumers who 
would come within a 20-ampere maximum demand limit, there 
will remain but a very small percentage requiring more than that 
amount. If these facts be true for supply at 100 volts, it is evident 
that at 200 volts pressure the 210-ampere limit will practically 
include all consumers, The question, how«ver, with which we are 
more concerned is the registration of the minimum current which 
the consumer uses when he has only one or two lights in circuit, 
and also that this registration should be accurately proportionate 
throughout the capacity and range of the instrument. There is, 
moreover, the consumer whose demand does not exceed 3 amperes 
—say 10 16-c.p. 60-watt lamps —and who probably does not, as a 
rule have more than half that number in use at one time. The 
revenue derived from such a consumer is small, and the net profit 
does not ронан of providing him free of charge with an expensive 
meter. The consumer, on his part, either strongly protests against, 
or is unable to affurd, a heavy meter rent. In a recent discussion 
on meters, at the last annual convention of the Municipal Electrical 
Association, the following remarks were made by Mr. Evershed: 
As regarded energy meters, as against quantity meters, the 
quantity meter was cheaper to make, and, therefore, for small 
consumers it seemed to him to be greatly desired. He agreed that 
the small consumer must have а meter to cost less than £b, but 
where it was to come from he did not know. There would always 
be a large demand for meters for big consumers, and meters which 
must have a very long range, aud it appeared to him to be 
folly on the part of engineers to expect a meter of that kind 
to be made at a low cost. They could not have them cheap and with 
a long range. But the small consumer did not want a long range. 
If the price was to come down to the lowest level good work would 
have to go, and he was afraid they would find themselves very 
much mistaken if they thought that good meters would become 
very much cheaper than they are now. It was true the workmen 
were getting more skilled, but the rate at which wages were пазе 
entirely wiped out the advantage that was gained by that fact, ап 
even the labour-saving appliances were hardly sufficient to atone for 
the rise of wages. He had no hope of the price coming down to 
50s. or 403., as he had heard suggested." e are therefore oon- 
fronted with these two desiderata, viz.:— 

1. A meter that will register accurately at all atmospheric tem- 
peratures aud at all loads, from path ampere to its range limit. 

2. A considerable reduction in the capital cost of the meter. 
Such а meter I propose to bring before your notice to-night. 
shall endeavour to show, by reference to certain tests, &, which 
have carried out, that this meter fulfils the conditions I have just 
mentioned. In order to make the description as clear as eng 
and to do justice to the consideration of every point, it, will be best 


to treat each feature under a distinct and sepsrate heading. I will, 
therefore, deal with the subject in the following order: 1) pn 
e 


ciple of action and registration, (2) construction and proba 
(3) tests, (4) summary. 
I.—PRINCIPLE OF ACTION AND REGISTRATION. 
The principle which has been applied to the registration of the 
electric current in this meter is that of electrolysis, or the decom- 
position of a liquid. This effect of the electric current has noi 
only been known from almost the inception of the science ut 
it has been applied to the purposes of registration in many cases, 
and forms the subject of many patents, as I will presently 
describe. The method of registration is that of the difference 0 
level of the electrolyte due to electrolysis and observed и 
graduated reading of the tube containing the liquid. My on 
this evening will be to show that the application and method б 
registration, however, which has been adopted іа this meter : 
novel, and that as an ampere-hour meter it has advantages 079 
those in which other principles are utilised. Геб me вау at d IS 
(though, indeed, this is scarcely necessary) that it is only applica 
to the registration of continuous currents; but even as such, oe 
notwithstanding its confined scope, it is still an advance rl 
present methods. We have at the present time meters T od 
employ those effects of the electric current which render n 
equally available for use with either continuous or alterna 14 
currents; and we have, moreover, various forms of wattmeters. 
accurately to , 
articles of commercial value. With these aspects of the je 4 
therefore, the present Paper has nothing wha do, 
п the following remarks should not be cri 
standpoints. In making а comparison between Е ; 
other types of 5 3 as far as the restricted lago 
of consideration admit, I will at the outset state concisely 
characteristics which are claimed for it, viz :— ing 
1. Starting with an infinitely amall current, and stopp 
immediately current is switched off. 
2. Accurate at all temperatures and at all loads. 
3. No periodical testing required for starting current, 
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—— 
Í the hose 4. Independent of direction of current. ordinary freezing point of water by the addition of sulphuric acid, 
t the mir 5. No mechanism. upon which, however, the electric current has no appreciable effect. 
idenli v. 6. No permanent magnets. The entire electrolytic apparatus. which is self-contained, is mounted 
agian: 7. No shunt currents. in a cast-iron case, as shown in Figs. 1 апа 2. The terminals of the 
n 8. Cheap in initial cost. electrolytic apparatus are permanently connected to two other main 
ШШ 9. Cheap in maintenance. terminals, which are mounted ona porcelain or ebonite block at the 
1 10. N o special adjustment for different lamp voltages, except on | base of the meter. The cast-iron case is fitted with a large hioged 
il 1910 calibration of sale. door and a terminal door, which are provided with the necessary 
en 5 11. Accuracy unaffected by temporary excess current. sealing arrangements. In the large door a slot is arranged into 
a 12. Unaffected by local short-circuits. which glass is fitted, and through which the scale may be read. 
1 13. Unaffected by outside influence. The scale, which is placed on each aide of the tube, is made of 
00. 14. Not susceptible within wide limits to vibration, temperature | enamelled sheet metal or other suitable metal. It can be adjusted 
ata or barometric changes. up or down, to the extent of ğin., by means of an adjusting nut 
еа In support of some of the foregoing features, evidence will be | and thread at the lower end, for the purpose of obtaining an accu- 
d forthcoming in the portions of this Paper devoted to Con- rate zero every time the tube is refilled with the electrolyte, thus 
ots ie struction " and Tests respectively. For the moment I will deal | avoiding the otherwise necessity of extreme саге in the act of 
EUM. with those which require little or no proof in support of the claim, | refilling, and the use of a syringe if filled slightly too high. The 
the np. and which are numbered 1 to 7 inclusive in the preceding list. | refilling apparatus, as shown in Fig. 3. consists of a long funnel 
as The first four claims are indisputable, as they arise out of the | which is provided with a cock in the stem, so that the supply of 
Jess un fundamental Jaws of electrolysis. The one fact alone that по | the electrolyte may be instantly stopped when it rises to the zero 
nt іка. eriodical testing is required for starting current is of immense | оп the scale. As, however, in the action of the meter only water 
pal Esc". importance in itself, as the necessity of the inspection which exists 
г. Bes at present forms а considerable item in the costs of the meter | 
s department. Further, the result of this inspection is often enough | 
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the removal and recalibration of the meter, and on this matter I 
shall have more to say when I deal with the question generally. 
With regard to items б, 6, and 7, it is apparent at а glance that the 
removal of all mechanism, and the absence of permanent magnets 
and shunt currente, render the meter free from many errors which 
arise from those causes in most of the existing types. 

Before proceeding with the second division of my Paper, I pro- 
pose to give a list of all those electrolytic meters which have been 
invented since the beginning of the year 1883. Many of these 
applications of electrolysis are characterised by the unique and 
5 nature of their construction and their registering devices. 
Here follows à long list of descriptions of various electrolytic 
meters, — Ep. E.] 


II.—CoNsTRUCTION AND PROBABLE Cost. 


Construction.—The general construction and arrangement of 
this meter are shown in section in Fig. 1, and from photographs in 
Fig. 2. The electrolytic apparatus consists of the usual platinum 
electrodes mounted in a glass tube of true bore throughout the 
range of the scale. The lower end of the tube is sealed, the top 
remaining open for the purposes of refilling with water and the 
escape of the gases. On the top of the liquid is poured a thin film 
of oil to prevent atmospheric evaporation. The liquid is composed 
chiefly of water, rendered non-freezing to within 24°F. below the 


is decomposed, thereby leaving the specific gravity of the elec- 
trolyte much greater at the bottom of the scale than when the tube 
is full, it is clear that in periodically filling the meter water only 
need be used. The entire meter is fixed on the wall or on a meter 
bracket in the usual way. 

Probable Cost. —It will easily be seen from the foregoing details 
that the meter is inexpensive in construction, the chief item being 


the platinum and the glass tube. I may state at once that the 
meter can be supplied at 50s. up to 10 amperes capacity. This fact 
should be reassuring to Mr. Evershed, whose remarks on this point 
at the Municipal Electrical Association meeting I quoted in the 
previous part of this Paper, and who doubtless at the time 
accurately represented the opinions of most electrical engineers. 


ПІ. — Tesms. 


Calibration. —1n commencing the test of a meter with new elec- 
trolyte through which no current has been previously passed, а 
peculiar action occurs. The liquid first of all becomes slightly 
milky, and for the first three or four minutes the voltage across the 
terminals rises about one-fifth of a volt, and then gradually falls 
again to the normal in from 30 to 60 minutes. This does not occur 
subsequently with the same electrolyte. The zero of the scale 
should be obtained after the eloctrotye has been placed in the meter 
for а few hours in an average temperature. Although the entire 


114 


THE ELECTRICIAN, MAY 20 1898. 


scale is made adjustable ‘to zero without affecting the calibration, . 


readings must be taken only after the current has ceased for fully 
an hour, for the following reason :—On starting the meter through- 
out its range of capacity, the electrolyte expands, 
rises in the tube to an extent corresponding to the size of meter, 
being about 2 mm. for a 5-ampere capacity. Hence, if a reading is 
taken with current passing, an error is introduced, but the electro- 
lyte returns to its correct level in about an hour after current has 
been switched off. On a range of 250 units at 200 volts calibration 
the error would be 0:5 per cent. on the 
calibration. The only calibration of this 
meter which is necessary is at the full 
load of its capacity, and this may be 
effected in the usual way by connecting 
up а number in series. The calibration 
should extend to half the range of the 
meter, and the scales are then marked 
off mathematically accurate for each meter 
respectively. Тһе scales are thus not 
interchangeable. 

Accuracy. — Tests have been taken 
throughout the ranges of several meters, 
at varying loads, at the respective tem- 
peratures of 32'F. and 100°Е. The 
greatest variation from perfect, accuracy 
which occurred was about 2 per cent. 
between these two temperatures, after 
allowing the liquid to settle to its normal 
temperature before and after readings 
were taken. 

Temperature. —The temperature of the 
electrolyte rises with the increase of сиг. 
rent from minimum load to its rauge 
limit. This is shown as a cut ve in Fig. 4. 
As the conductivity of liquids increases with the rise of tempera- 
ture, this point is an advantage in contradistinction to its usual 
effect in other types of meters. 

Overloading and Excess Current. This is one of the most prolific 
causes of trouble with meters of the ampere-hour type. With 
regard to excess currents, with which we may include the local 
short-circuit which blows a main or Subsidiary fuse, their effect 
upon ampere-hour meters which employ permanent magnets is of 
such a nature as to render them quite unreliable, and their 


Rise in temperature in relation to current. 


Fia. 3. 


Degrees Fahrenheit. 


(9 125 2:5 3°75 5˙0 amps. 
Quarter Half Three-quarter Full 
vad. load, load. load. 
Fic. 4. 


recalibration a matter of necessity. In one type the effect of 
overloading leaves the meter permanently high in calibration ; 
while in another type the effect is the very reverse of this. These 
inaccuracies are quite unable to ba discovered readily, and are 
frequently not discovered at all until the consumer complains of an 
abnormal increase upon his usual consumption. The error will, of 
course, vary in extent, but I have found several to be from 17 per 
cent. to 25 per cent. During the year 1897 the Bradford Corpora- 
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In this respect they show а slight advantage ove 


• 


meter, in which, at all loads, over 2 volts are 


action of the meter. 


Against this one defect, however, mus 


tion have removed 28 meters which were found to be out of order 
from the above causes. 


Watt Loss.—Referring again to meters of the motor or 


pendulum 
and consequently | types, we 


find that the watt lors ranges from 2 to 12 watts. 
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light loads, and no shunt-coil losses, which, in some cases, is a 


never-ending loss. The foregoing curves of fall of potentia] across 
meter terminals have been taken when the electrolyte has been at 
zero on the scale and at end of range, showing that the meter 
has a maximum loss at the zero end of the scale. 
SUMMARY, 
I have just described in the foregoing tests the range of accuracy 


of the meter as far as the registration, efficiency, and general 


reliability are concerned. You will have seen, however, that the 
results which have been obtsined are not only satisfactory in 
themselves, but that they also have a most important bearing upon 
the whole question of meter troubles, and that in this respect 
these resulta cannot be too highly appreciated. I shall proceed to 
consider them in detail in the light of the influence which they have 
on the costs of the meter department, and will briefly deal with 
these under three heads, viz. : — 

]. Calibration. 

2, Periodical inspection. 

3. Repairs and maintenance. 

Calibration. —Ву calibration I mean the actual first test to which 

a meter is subjected as it is received from the maker's hands, and 
by means of which its accuracy of registration is ascertained. The 
mean percentage error which I believe is usually allowed is 3 per 
cent., and those which do not come within that limit are rejected. 
Also, with most of the existing types, calibrations have to be made 
at one-tenth, one-quarter, one-half, and full load. The question, 
then, becomes, how much does a meter actually cost before it is 
ready for the consumer? Meters which are returned to the makers 
-after a first test involve a second, and frequently a third, test, so 
enormously adding to the cost. I give herewith a list of meters 
ordered by the Bradford Corporation in 1897, with the percentage 


rejected: 


' 


$ Number of 
Number of Meters sent Number of Percentage 
1897 Meters | back to Meters | Rejected. 
. Tested. Makers. Accepted. 
Months. d NECS SESS Am БЕ БОЛЕ \ e eee A Е 

| к mp. ura, Amp. Amp. u- mp. 
Watt. flour. Watt. foun Watt. нош! Watt. | Hour 
January aca э. 31 lee WEE SEN UC T 
February ...... 12 6 | 4 2 8 4 33°35 , 355 
Магеһ............ e| $8 | .. 13 n Pow .. 1442 
Аргїї "LE IE WE Ша 20 | .. | 412 
May 18 20 8 W | 22-1 Se гр 800 
June Ше 24 i 13 Y 11 A 54:2 
JOLY галана Seg 44 io 25 T 19 4. | 568 
August is | 42 25 €; 17 4. | 595 
September 5 68 Зе 44 5 | 24 % . OE 
October "T 60 s. | 49 TM 0 * 338 
November ЄР 58 27 T 51 " 46:6 
Deceinber ...... m 56 18 ; 18 бе 500 
Total 35 461 4 219 | 31 | 242 | 114 475 

mE Invoice cost of above accepted meters £1,412 11 0 

Cost of testing all meters ..................... 60 0 0 

Total cost of meters .. .. ......... £1,472 11 0 


Hence, average cost of accepted meters, £5. 3s. 5d. each. If we 
compare this figure with the cost of making one calibration of scale 
at full load only, and add to that the cost of the electrolytic meter 
—viz , £2. 104.—a more accurate and fairer comparison will be 
made with present methods and meters. 

Periodical Inspection. —The argument which I have put forward 
aboveis equallyapplicable to the cost of periodical inspection, though 
in a slightly different sense. In provincial towns the meters are 
usually inspected once a month, and where any pretence whatever 
is made to really try the meters for starting current and to keep up 
their efficiency the work absorbs the constant services of a certain 
number of meter inspectors. But it is evident that inspection once 
in three months, instead of once a month, would entail only one- 
third of the cost. And it must further be borne in mind that 
no tests for starting current are necessary, and that the operation 
of refilling with water is a matter which takes but a few moments. 

Repairs and Maintenance, —In the course of periodical inspection 
throughout the year many meters are found to be defective, and 
these have to be removed and others substituted. Here again the 
cost of retesting and recalibration is incurred, as wel] as the cost of 
carriage to and from the works of the maker. The actual cost 
depends, of course, upon the number of meters in circuit, but 
the av-rage cost forms no inconsiderable item in the costs of the 
department. In this respect also, the electrolytic meter compares 
most favourably. Even when repairs are necessary—sucb, for 
instance, as the replacement of a broken tube—it can readily be 
accomplished in sit", and without even removing the meter case 


from the wall. 


DISCUSSION. 

Speakers who have returned their proofs re vis d are denoted by 
an asterisk. 

Mr. SYDNEY EVERSHED said Mr. Gibbings had referred to some 
remarks of his made at Manchester last year, and seemed rather to bold 
him up as an authority, but as be had only made one meter he did not 
think he could pose as an authority. He did express a doubt last year as 
to the possibility of making a meter for 40». or 50s., and the question now 
was—had Mr. Gibbings removed that doubt from his mind? He had eaid 
he did not know where it was to come from. Did he know now? It 
could hardly be doubted that this meter could be made for 50s., but how 
long was it going to last? Electrolytic meters had been so numerous, but 
they had one and all failed from causes which were, perhaps, difficult to 
trace; but as а rule, an electrolytic meter usually ended, after a year's 
use or во, in a general disintegration of the electrodes. With regard to 
the evaporation of the water, some years ago he bad tried putting oil on 
the surface of an accumulator, with an idea that this would get rid of 
evaporation and spray. It did not get rid of the spray. Не did not 
remember whether the experiment was done carefully enough to know 
whether it entirely got rid of evaporation. Of course, if the oil did, that 
got over one difficulty, while Mr. Gibbings had already removed 
the other difficulty of spray. This was, perhaps, the more serious 
of the two, and it had been very ingenioualy got over by the little 
curved tube. On reading through the paper it had occurred to him-—and 
probably to others also — that one of the most serious drawbacks wae tho 
large drop of three volts across the terminals — But it should be just 
noticed that consumers had nothiug to do with the two volta drop due to back 
E.M.F. Instead of using a 200-volt lamp, they must use a 198-volt lamp. 
There would be no trouble on this score ; they had only to deal with the 
additional drop between no load and full load, and this was a little over а 
volt. On a 200-volt circuit this was 4 per cent. and they could not quarrel 
with that. He thought they would all agree that Mr. Gibbinga had given 
them a very simple method of measuring small currents. The absence of 
any mechaniem was a great thing in its favour. Its efficiency was also 
high, but he would like to make one or two remarks as to the efficiency of 
meters generally, because it had occurred to bim recently that one 
of the difficulties of making electric motor meters cheap was that 
it was almost impossible to make them really efficient as motors. 
Nearly all the energy spent in а motor meter was wasted in heating 
the conductors, and only a very small proportion went in turning 
round the meter and driving the counting mechanism. Не had measured 
the amount wasted in his own meter, and tbe proportion that went into 
mechanical energy was only one five-thousandth of the total power; the 
rest was all wasted in heating the conductors. In the Hookham meter 
the proportion was very much the sime. 

*Mr. JAMES SWINBURNE thought they should give credit to people 
who completed and worked out their inventions and brought them into a 


| commercial form. He thought that the whole matter summarised was 


that any fool could make an invention, it took a wise man to work out the 
details, and it took a genius to sell it. 

*Mr. ARTHUR WRIGHT thanked Mr. Gibbings for bringing out some- 
thing that would help central station men in getting a greater field for the 
sale of their product. He thought the in-trument would help them very 
materially. Не did not quite sgree with Mr. Evershed about the efficiency 
of meters being very relevent to their business. He did not think central 
station engineera considered such things in meters. They only wanted to 
know whether a meter would give them very much trouble, whether it would 
bring them any revenue, or cost them very much to buy. The question of 
commercial efficiency in metera hardly affected central station men. He 
noticed that Mr, Evershed had stated that the question of tbe first two lost 
volts were immaterial to him. This loss was the only objection he could 
raise to the meter. It meant that practically 1 per cent. of thetotal station 
output was wasted in makiog gas. Не could not help thinkiug that this 
wasan objection, He thought the other varying E. M. F. was quite nothing 
when compared with the two volts which Mr. Evershed put on one side. 
A £5 meter was a very serious obstacle, and he hoped Mr. Gibbings would 
develop the prepayment at'achment to it, as it ought to be very easy to do 
to such а “ mechanicless " meter as this. 

"Мг. Н. HIRST said that he would like to ask Mr. Gibbings whether he had 
considered the questions that those who had to sell the meters were con- 
stantly being asked. What is the maintenance cost?“ Does not it 
appear that the refilling of the water at irregular times adds to the cost 
of maintenance! Does not the fact that there is oil at the top of the 
water involve frequent cleaning of the meter!" Perhaps Mr. Gibbings 
had considered these questions, and he would very much like to know what 
he had to say, because there was no doubt that every meter maker felt the 
want of a small meter for mall houses. Ав Mr. Everehed had mentioned 
the question of comparison of gas and electric meters, he would like to 
state that the accuracy required by the Board of Trade for electrie meters 
was very much greater than that for gas meters, and if this extreme 
accuracy were not insisted upon, he thought cheaper meters could be 
got out, 

The PRESIDENT (Mr. J. W. Swan) congratulated Mr. Gibbings on 
having brought before them an exceedingly simple piece of apparatus 
that seemed to meet a very urgent requirement. He thought that this 
meter could claim the merit of extreme simplicity combined with corre- 
sponding cheapness, also the merit of being approximately exact in its 
record and not missing count of the small quantities. He saw no reason 
to doubt that with attention to the filling up of the tube with water at 
the proper times it should act very well with small currente, but a 
20-ampere meter on this principle would probably be outside the range of 
practical work, and 5 amperes was more likely to be the practicül range 
Where the installation was for, say, ten 60-watt lamps on a 200-volt cir- 
cuit, the maximum current being about 3 amperes, nearly 100z. of water 
would be decomposed in 300 hours, supp'sing the full current were used 
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all the time. The lowering of the voltage by such a inéter was а serious draw- 
back, not so much on aecount of the actual loss of energy as the inconveni- 
ence of having other meters for higher currents on the каше circuit, which 
did not cause the same drop of potential of from twoto three volt« through 
counter electromotive force. It seemed to necessitate the use of two 
different classes of Jamps on the same circuit. He would like to ask Mr. 
Gibbings how long experience he had had with this meter. How long 
had it been in actual use and with what віле aud kind of installations ? 
What was the result where it had been used: This meter certainly 
deserved a trial, and he hoped that it would come out of the practical 
ordeal as weli as it had out of the theoretical. He would also like to ask 
Mr. Gibbipgs if апу disintegration of the cathode plate had been noticed. 
From previous experience of the evolution of hydrogen from platinum in 
electrolysis one would expect а tendency to the disintegration of the 
platinum cathode. 

*Mr. А. Н. GIBBINGS, in reply, said the diecussion had turned upon 
just those points he had wished it to. Asa matter of fact he had only had 
about six months' experience of his meter in actual work, and he disclaimed 
being the actual inventor or the seller or even the one that worked out the 
details, He had merely brought it before them in order to see what other 
experience he could gain upon the possible defects of the meter. In reply 
to Mr. Evershed with regard to oil on the accumulators to prevent evapora- 
tion, of course he had a very much greater surface in an accumulator than 
was the case in a small meter like this. The efficieney of the meter was 
also a great point, апа of course he was not putting forward the advantages 
of it in order to cover up the disadvantages in any shape or form. At the 
same time he had put before them something which he thought would be 
of considerable value to those who were interested in the work. Тһе 
meter waa a delicate one and would probably not stand a railway journey 
so well as some others, but it certainly could be packed sufficiently to 
prevent any damage to it whatever. With regard to the Pre-idents 
question he had not seen any disintegration of the cathode, but the six 
months which it had been at work was uot sufficient to thoroughly prove 
an apparatus of this sort. There were about а dozen of them on the 
Bradford circuits and they were all still working very well. They required 
refilling once in four or five months according to the current, 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
Statements and analyses of accounts have appeared :— 

Bedford (Municipal) .......... March 4 Leeds (Company April 1 


Brighton (Municipal).......... May 6 Newcastle-upon-Tyne (Co.) . .. April 99 
Burton-upon-Trent (Municipal) April 15 Northampton (Company)) April 18 
Charing (ross (Company)...... April 22 Notting Hill(Compauy) ) March 11 
Clerkenwell (Company)........ March 18 Oxford (Company) ............ April 5 
Dover (Company) )))) March 11 Richmond (Company)) March 4 
Guildford (Company).......... May 13 Scarborough (Company) ...... April 1 
Hanley (Municipal) .......... Apri) 8 St. Pancras (Vestry) .......... May 13 
Hastings and St, Leonard's (CO.) April 29 Wandsworth (Company)) March 18 
Hove (Company).............. ay 6 Westminster(Company) ...... April 22 
Huddersfield (Municipal)...... March 25 Worcester (Municipal) ........ May 13 


Kingston-upon-Thames (М'сір1) March 25 


Bradford Municipal Electric Supply Works. 

The construction of a new and larger power station, to run 
in conjunction with the older station, the transference of some 
of the plant from the latter to the former, the erection of new 
and more efticient plant at the more modern of the two 
stations, and the completion of the change-over to the higher 
pressure of distribution, are factors which must conjointly be 
taken into consideration when examining the progress 
of the Bradford Corporation electric supply undertaking 
during the past year; otherwise there may be an 
erroneous impression that the undertaking has not progressed 
satisfactorily. We may here take the opportunity to explain 
that the quantities and ratios, in the analysis of the Bradford 
accounts set out on the opposite page, are based upon the 
gross capital and other receipts and expenditure, and no account 
has been taken of the deductions made in the official accounts. 
We adopt this course, not merely for the sake of uniform com- 
parison with other municipal undertakings, but because we 
consider it presents a fairer aspect of the condition and pro- 
gress of the undertaking. For example, in the 1897 accounts 
the total capital received is stated to be £120,590, a sum of 
£3,700 having been deducted on account of repayments of 
loans; but it is evident that repayment either of the whole or 
of a part of the loans should not be held to diminish the quan- 
tity under the heading ‘‘ Capital Received,” which otherwise 
would ultimately shrink to zero. Again, the capital expended 
is, in the official accounts, subjected to a deduction on account 
of depreciation, whereas to arrive at a fair basis of comparison 
"with other concerns—some many years younger, others older 
—it would be impossible to admit this deduction. We repeat, 
therefore, that our analyses are based upon the gross amounts 
prior to such deductions being written olf. 
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While the increased business donc, represented by a rise from 
813,623 to 903,588 units sold, has produced a considerable 
increase in the gross revenue, viz. £19,444 as against £16,196, 
there has been a slight decrease both in the total revenue per 
unit sold апа in the revenue from supply per unit sold. On 
the other side of the accounts there is to be observed a rise 
from £6,053 to £8,210 in the total expenditure out of revenue, 
bringing the total costs per unit sold up to 1:08d., a rise of 
0:19d. The result is a decrease of 0:274. in the net revenue 
per unit sold. It is to be noticed also that while the gross 
working profit for the year has increased from £10,143 to 
£11,234, the increased figure represents a much lower per- 
centage upon the capital expenditure, owing to the large amount 
expended on new works during 1897. This percentage accord- 
ingly has fallen from 11:8 to about 9 per cent. ‘The present 
condition of the undertaking, therefore, would appear to be 
handicapped by the outlay upon improvements and extensions 
designed to meet the future demands for increased supply; 
and it is probable that when the number of lamps connected 
approximates more closely to the capacity of the generating 
plant very satisfactory financial results will be attained. In 
the past year, after paving £2,918 interest on loans, and 
setting aside £2,685 against depreciation and £3,338 for the 
repayment of loans, there has remained a sum of £9,425 to 
carry forward to the next account. With a growing surplus 
of this magnitude the Bradford Corporation may well 
contemplate & reduction in the tariff in the near future. 


Chelsea Electricity Supply Company (Limited). 

Аз in Ше ease of the Dradford undertaking, а large amount 
of capital has been expended by the Chelsea Company during 
the past year on new works, these including the purchase of 
freehold land and erection thereon of a new sub-station, and 
considerable extensions of the new generating station 10 
Alpha-place. The capacity of the generating plant (exclusive, 
of course, of the batteries) has been raised from 1,310 to 1,860 
kilowatts, a step which the large and rapid increase in lamp 
connections would seem abundantly to justify. The equivalent 
of 8-е.р. lamps connected has increased 6,178, bringing the 
total connections up to 96,638—considerably more than 50 
per cent. over the capacity of the generating plant. With the 
increased capacity and output there is to be noticed а cor 
responding rise in the maximum demand from 980 to 1,350 
kilowatts, indicating that the load curve does not appreciably 
tend to improve in shape as its size swells. 

Among the items of capital expenditure should be noted the 
£10,238 paid for in taking over the works of the Cadogan 
Electric Light Company; and as this item cannot be sub- 
divided under the various headings, except by adopting Ай 
arbitrary and misleading assumption, this fact should be taken 
into account in comparing the items under these headings. 
The total capital expended represents some £147 per kilowatt- 
capacity of generating plant, but it should not be overlooked that 
the effective capacity is largely increased by the battery plant. 

Owing to the fact that the reduction in the total costs per 
unit has been greater than the reduction in the revenue per 
unit, the percentage of total costs to revenue has happily 
fallen from 51:5 to 46:8 per cent. То particularise, the gross 
revenue has decreased 0:114. to 6:194., and the total costs 
have decreased 0:34d. to 2-90d., consequently the net revenue 
per unit sold has been augmented by 0:23d., and now stands 
at 9:29d. per unit sold—a substantial balance in hand after 
paying the year's working expenses. The aggregate of this 
not revenue i.e., the working profit for the year—stands & 
£14,555, as against £10,362, and, notwithstanding the heavy 
capital outlay during the year, this profit represents & largely 
increased percentage on the total capital outlay, as will be 
seen by reference to the table on the opposite page. With this 
substantial working profit, after paying interest on £60,0 
Four and a-Half per Cent. Debenture Stock, and setting aside 
£2,000 against depreciation, the Company has been able 
pay a dividend of 6 per cent. on the £30,000 of Preference 
shares and to declare an equal dividend on the Ordinary 
shares. ‘The substantial sum of £20,852 which has been 
to the reserve fund, which stands at £36,717, has accru 
from the premium on a now issue of 8,000 Ordinary shares 
made last October. 
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The Chelsea Electricity Supply Co. (Ltd.) 
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Undertaking Worked bysso vd od . 2. . . | Bradford Corporation 
Date of Commencement of Supply.. —Ó P — MP 1889, [supplied through motor- generator 1889. [stations, 
System of Supply. . . VVV ó-wire with batteries on one side only, other Continuous- current with dynamotor sub- 
. Chief Engineer esee. — Pr А. Н. Gibbings Percy Still. 
YEAR ER ENDED DECEMBER 21st. 1896. 1897. 1896. 1897. 
QUANTITIES— 
Unite generated ................... Т — nÜÁ 874,525 1,104,496 — 
„ BOLD (TOTAL) VV 813,623 993,588 813,764 1, 061, 970 
„ gold to consumers ..................... 0 ти 809,192 977,120 813,764 1,061,970 
„ sold for public lighting, &с........................... 4,451 16,468 nil nil 
„ used on Work . Breanne 14,085 21,658 — — 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 7:98 110 194 177 
Maximum supply demanded ................ — 2,200 kilowatta 1,123 kilowatts 980 kilowatts 1,550 kilowatts 
Number of public lamps . . — 12 arc nil nil 
Number of consumers . ОТУР — 620 972 1,190 
Connections to mains in 8-c.p. lamp vices 45,000 60,000 80,460 96,538 
CAPACITY OP PLANT IN 8-0.Р. LAMPS .................. 102,000 ,000 42,000 60,000 
CAPACITY OF PLANT IN KILOWATTS............... 88 3,155 2, 803 ——L310 — 1| 1,800 ?—— 
' Per kilowatt per kilowa:t Per ktlowatt 
CAPITAL— _ тош. ну | Тош. “capacity. | Тош. "Capacity. | тош. | capacity. 
AUTHORISED (TOTAL) ............. — —M— £120,000 £380 {£120,000 , £429 = == = 
оя . as Е = | — {620050 £153 [&200,500 | £108 
Loan (including Debenture charges) . 120,000 58:0 120,000 42:9 | —4 — 4 — 
RECEIVED (TOTAL) )))) КЫ КИСТИИ 87,1 27:8 ,290 | 450 | 210,712 | 161 241,740 130 
Share err СЕЕ ТИХ o e 3 ms | 150,712 115 181,740 97-6 
Loan (including Debenture charges) 86,202 274 121,712 | 44:5 60,000 458 60,000 52'2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... 33,98 | 107 | -4712 | -188 | 49788 380 | 18760 | 101 
Share (unissued) ............... cese == = == 40,000, 305 nil — 
Share (uncalledmmd . "e E e E 9,788 7:47 18,760 10.1 
Loan (including Debentures) ........ VF 33,798 10:7 - 4,712 1`68 - => — 
REPAID (TOTAL) . . —t—k 2 — . 12.050 * 3:82. 5,700 2:04 — | — — — 
RESERVE OR SINKING FUND ....... V 2.107 0:669 461 059] | 15,866 121 36.717 197 
DEPRECIATION FUND  ........ PARE ны Ары 8 Rn "d RR | — 4.840 3 69 | 3:68 
EXPENDED (TOTAL) .................... . ЖОО 108.338 344 141,872 507 214,612 273,810 147 
Lands and buildings ã 21,745 6:88 27,208 9-70 45,832“ 350 69,856? 57:5 
Rast: e ыз Рея 394,279 12:5 49744 ! 178 97,5805 | 744 114,902° 61:8 
Mains ...... . . оа ати esse 446154 141 58,098 | 209 56,860 | 43:4 74,460° 40:0 
Miscellaueouinès „ 2 sides 2,548 0:808 6.427 2:30 14,539 111 14,5925 7:85 
BALANCE ОР CAPITAL АССООНТ........................... | – 91194 | --671 1 -15.582 -5:57 - 9.900 * - 2:98 - 32.070* | -172 
REVENUE-— Total. Per unit old.] Total. Fer unit old. Total. Per unit sold.“ Total. Per unit sold. 
6I!I! x DV а £16,198 ^ 477d. | 219444. 469d. | £21,355 | 630d. | £27,382 619d. 
Revenue from supply ES 8 15,798 4:654, 18,553 | 4484. | 19, 5:894. 25, 563 5:784. 
M meters, KMU. ÜI᷑U U. . — 598 0°120d. 498 01204. | 824 0:2434. ] 047 0°237d. 
M public lighting € seen ni! — nil — | n ae P IO 
js sale о, lampe, &c. .......... Maa ves aod — | — Een 99725 | p mnm a oes 
miscellaneous sources = ae 0:0724. : . a 0:174d 
Lo EXPENDITURE ODT OF REVENUE — | | | 
—Á— € —À€ OO «—Á ee | £6,053 | 179d. £8,210 198d. | £10,994 3244. | £12,828 ‘90d. 
WORKS СОВТВ............................................. on 3,679 1:083d. ,710 | 18d. 6,264 185d. 8,121 184d. 
Generation of electricity "rr E 9.296 t 07d. ASI Ot, id, | dates Lord, бө» Гдо4. 
Fuel (including cartage, &c.) ........... saw eves “бө 1,567 | 0:403d 1,555 0:375d. | 5,002 0:854. 5,870 0:875d 
Oil, waste, water. вбогев................................. 387 0:1144 426 0-1054. 4, 604 0°178d. 633 0'143a. 
Wages at station — . . . . 1.232 0°364d. 1,254 03024. | 1,024 0:5024d. 1,318 0:2984. 
Repairs and maintenance at station... 310 00914. 654 0-158d. | 694 0:2054. 805 01824, 
Distribution of electricity yDVOD F 22 77.3 | O- IId. 1,034 O.. Sd. | 940 | 0.2774. 1,495 dd. 
V0 cue reb ave Ай жылы ИЕ 349 0:1034 532 0'127d. ! 628 0:185d. 786 0:1784. 
Repairs, renewals of mains, JJ ͤ РИЕТИ 24e | 00074. 1,121 0:2703. | 512 0:0924. 709 0:160, 
Public lighting.......... eere E ids I0 , 00034. 168 0*041d, | | ni — nil NS 
Attendance ............... m VERI D nana rA 10 | 0:003а. 168 0041d. | | — — — es 
Renewals ME MT T RT aas == as | | = -— -— WE 
MANAGEMENT AND PROPERTY CHARGES............... 2375 | 07004. 2.500 0603d. {| 4,730 1396d.| 4,707 1064. 
Royalties РИТУ РААТ РТА ( 11 O .d. — — | | 6 Q0 2d. 7 000 2d. 
Rent, rates, (axes ................ M EET 747 O° 2 20d. f: 0: 188d. 1,749 Oiled. 1830 04164. 
Management F Pi aisi dE CCC 1,019 0:47 5d. ‚221 0:4Iód. A070 Gs? sd, RSG trt 12d, 
Salaries —————— P . . 621 0°183d. 780 0:188d. 2,380 07024. 2.201 0:498d. 
Stationery, c... . . . . . . . . . .. 184 | 0:0544. 138 0:033d. - 126 | 00374. 110 0:0254. 
Establishment charges . 510 0:1504. 485 0:117d. 135 00104. 242 0:0554. 
LAW charges; d... du Eoi YR V ida " 3034 0:089d. 518° 0:0774. 00991. 307?  QCO694d. 
to mean 4 to mean y tom 
FINANCIAL RESULTS— Total  ,gpexpnded| Total BS єхр' "ded | Total. leap. expndeo] _ Total. d 
WORKING PROFIT FOR YEAR ...................... iso £10,143 | 1137 | £10,362 | 552% | £14555 | 5967 
Sum carried to Depreciation Fund .................. 3,060 5417 2,000 1077 2.000 0:827 
Sum carried to Reserve or Sinking Fund ....... M" 06% 14,818 « 7:97. 20.852* | 8:547 
Net interest on loans (incl. Debenture charges) ... 2,769 | 1 48» 2.180 114% 
BALANCE FROM LAST ACCOUNT .......................... 1.115 0:594 / 1527 | 050267 
Ваганов AVAILABLE РОБ DISTRIBUTION, & 7,164 | 382% 11.344 464% 
ЫРУ ⁵ ⁵³⁵⅛——:¼:—:—ñ¼( E | ex rox — 
ORDINARY DIVIDEND PA ln С = 6 — 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE СУА j 57 46:87; 
Expenditure per kilowatt capacity _........................ £1. 18s, 44. £2. 183. 7d £8. 70. 104. £6. 18s, 0d. 
REVENUE PER KILOWATT CAPACITY ................. | £5. 2s. 104, £6. 18s. 10d. £16. 6s. Od. £14. 14s. 0d. 
Expenditure рег 8-с. lamp capacity . | 18. 2d 1s, 10d 58. dd. ds. 34d. 
REVENUE PER 8-0.Р. LAMP CAPACITY .................. 3s. 21d 4s. 37d. 10s. 2d. оз. Lid. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 78. 21d. 6s. 57d 5s. 3id. 5s. 8d. 
Price charged for lighting, per unit .................... Кя 54. 5d. 6d. 6d. 
Price charged for power, per unit ee. : 21d. 24d. 4d. 44. 
Price charged for public lighting, per lamp............ .. | nil nil — — 
i > (00 repaid fro a Io- | CHELSEA (LONDON)—RExMARKS—a To extent of subscribed share capital. 
‘These items do not include any fraction of £10,235 paid for works, machinery and 


| b 

mains of the Cadogan Company and included under '* Miscellaneous," e Over- 

d Includes £180 to insurance and £35 to-auditing. e Paidheut of balance 
Includes ¢224 te insurance and 


~ BRADFORD. — REMAKKS—' Includes £2,000 repaid from general account. 


cludes £27,338 for high-preasure alteration. b Includes £203 rental of motors and 
d Of which £218 is 


arc lamps. c Of which £19 is for apparatus in show room dept. 
for bank interest and commission, and £85 for insurance. ¢ Includes £213 to insur- 


ance and £104 bank interest and commission, 


expended. 
of premiums оп new issue of Ordinary shares, 


£53 to auditing. 
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The Oldest Electrical Journal (established as a weekly Journal, 1961—1878) 
| —̃ —ͤ——8d 
Published every Friday, Price Sixpence; Post Free, SixpenceHalfpenny 
Editorial, Publishing and Printing Offices, 
Telephone: 949 Holborn. Telegrams: " ELgorRIOIAN NawspAPER Lonpow.” 


Lim 

? 

All Editorial letters to be addressed to THE EDITOR. 

Ац letters for insertion in "Tum ELxOTBICIAN," or containing questions, 
must be accompanted by the name and address of the writer as evidence 
of good faith. No notice whatever is taken of anonymous communications. 

«Тнв ELECTRICIAN is published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Volumes of “Тнв ELEOTBICIAN " commence in April and October. 
Subseription Rates.—The Rates for Subscriptions to TR ELECTRICIAN " 
are as under :— Year. HALF-YBAB QUARTER. 
United Kingdom 000006 cee 266. Od. 13s. 6d. eee ove 78. 0а. 
Postal Union .......... S. 208. Od. ...... 16s. Se. Od. 
(Post free, payable in advance.) 


t Tum ELECTRICIAN” offers exceptional ad es to Advertisers. It has 

by far the largest circulation of any English Electrical paren and 
alates all over the World. This statement is guarantee 

Advertisement Rates, che., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Ofloe 
not later than: First Post on Thursday. Renewals of expiring advertise- 
ment orders and alterations to standing advertisements must be in Pub- 
lisher’s hands by Wednesday at latest. No alteration can be made in 
Wrapper Advertisements after Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS accepted 
up to B p.m. on Thursday. 


ELEOTRIOAL BOOKS AND PUBLICATIONS. 


trieal Works and are Agents for all the leading publishing houses at home 
% Tas EXEOTRICIAN " SERIES af present consists of — 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With en introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving “Practical Hints,” on the subject 
THE POTENTIOMETER AND ITS ADJUNCTS, By W. C. FisnII 
Price 6a., post free. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. O. 
RAPHAEL. Price Ба. post free. 
MOTIVE POWER AND GEARING, By E. TAI CARTER. Price 
128. 6d., post free. 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WriLxis- 
вон. Price 12s. 6d., post free. 
ELECTRICAL LABORATORY NOTES AND FORMS (Elemen 
Advanced) Arranged by Dr. J. A. FLEMING, М.А. F.R.S. Printed 
, оп application. 
ELECTROMAGNETIC THEORY. By Ошув Hna vm. Vol. I. Price 
12s, Gd., post free 13s. Vol, II. їз nearly ready. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 


Dr. J. А. FLEMING. 
TI INDUCTION OF ELECTRIC CURRENTS. NEW EDITION. 


Price 12s. 6d., post free. 
VOL. IL—THE UTILISATION OF INDUCED CURRENTS. Price 13s. ôd., 
post free. 


ELECTRIO LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
Poono, M.A., D.8c., F.B.8. 98 original illustrations, handsomely bound, 
price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8a. 6d., poet free. 

ELECTRIC MOTIVE POWER. By A. Т. SNELL. 10s. 6d., post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORR. Price 10s. 6d., post free. 

RLECTRO-CHEMISTRY. By Dr. Сковав Gorm. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. Квинишү 
and Н. D. WILKINSON. Price 68. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
Е. M. WEYMOUTH. Price 78. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFAOTURE. By Спзвинт 
8. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. By 
W. GEIPEL and H. M, KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad, 88. ; 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

«THE ELECTRICIAN" PRIMERS. In Two Volumes. Price: Stout 
paper covers, 2», post free, 9s. 2d., each; strong cloth, 2s. 6d., post free, 
9s. 9d. each. Single Primers, 8d., post free, 344. Abroad postage extra. 

SIGNALLING ACRO88 SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Description of the Work of Hertz and his Buccessor& By 
Dr. O J. LOGE. Enlarged Edition. Price 28. Gd. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &e. 
By A. C. CURTIS-HAYWAED, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 

FULL CATALOGUE POST FREE ON APPLICATION. 


and 
ulars 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 

ELECTROMAGNETIO THEORY, VOL. IL—By Ouiver Heavisips, The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Елтон 
Үосхо. This work will be issued in a few days. Some extracts from 
the book have already appeared in The Electrician, from which it 
will be seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. 

PRACTICAL TELEPHONY.—By Dang SiNCLAIR and F. C. RAPHAEL. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. | 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis Janu, А work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 
subject. 

"THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—" The Electrician” 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIC ARC.—By Mra Ayrton. This work will shortly be 
published, and will contain an historical sketch of the early experi. 
ments on the electric arc, as well as the important results of recent 
research, 


er Æwĩx — —— • 44... ——À — — — — — 
— —— - nS — — 


— — 


SPECIAL NOTICE. 

NOW READY.—Vol. XL. of TAW ELsmorRICIAN," bound in 
strong cloth. Price 17s. 6d., post free 188, 6d, Also ready, Cases fer 
binding. Price 2s., by post 2a. 3d. 


A complete set of the Second Series of “ THE ELECTRICIAN " can now be 
supplied. These seta are very acarce, and early application should be made. 
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TECHNICAL EDUCATION IN LONDON. 


A voluminous, not to say verbose, report has recently been 
sent by the Technical Education Board to the London County 
Council, dealing with the session 1897-98, i.e., the fifth year 
of existence of the Board; and a copy is now in our hands. 
Accompanying the report are a large number of appendices, in 
which the achievements resulting from the technical education 
efforts of the London County Council are tabulated, analysed, 
summarised, commented upon and, in general, regarded from 
every conceivable aspect, probable or otherwise. There are 
also five large folding maps of London and its environs, setting 
forth the distribution of the various institutions and other 
quantities pertaining to technical education. Map V., fot 
example, is intended to show “ the places of residence of the 
1,450 junior county scholars elected at the five last competitions, 
December, 1895, to Dezember, 1897 — each residence being ind 
cated by а red dot. What may be the main purpose in this 
domiciliary display is too profound for us to divine, unless it 
be - what is plainly seen at а glance — Ше curious, not to say 
recondite, law that the space distribution of ‘junior county 
scholars“ attains a maximum density on Plumstead Marshes. 
The compiler of the report gives in an early part an outline of 
the work of the Board, and, by way of illustration, borrows 
Mr. Luewentyn Surru's analogy of the educational system of 
London in 1592, in which this “ system ” is compared to Bs 
series of conduits, each of which was continuous for a certain 
distance, and then terminated, having no connection with the 
next successive length, and leaving its discharged contents to 
find their way as best they could, with a possible chance of thelr 
entering the next length of conduit or missing it altogether.” 
The illustration, though not inapt, is a trifle ponderous ; but 
in the hands of the compiler it is laboured so heavily and clung 
to so persistently throughout the report that one is in danger 
of mistaking this for the report/of a Main Drainage Committee. 
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We are assured that the Board has succeeded in rendering 


very many of the leaky joints sound, and placing the pre- 
existing lengths of conduit in an efficient condition "; while, 
a little further on we are solemnly imformed that the 
connections between the several lengths of conduit have been 
provided by the Board's system of scholarships." Is there 
not just & suspicion that it is really the drainage of Plumstead 
Marshes which is the ulterior object of the Board's existence ? 

Turning, however, from the somewhat crude and prolix 
text of the report, it is instructive to investigate the resources 
and achievements of the Board during the past-year. First, 
as to the financial resources : the balance in hand at the end of 
the previous fiscal year, March 81, 1897, was £23,118. 6s. 11d.; 
to this were added grants from the London County Council 
aggregating £135,000, and the interest on the daily balances 
during the previous year added another £854. 12s. 2d. Тһе 
total of these amounts, some £158,478, represents practically 
the whole of the monetary resources during the year; for 
students’ fees, sale of publications, proceeds from advertise- 
ments, and other miscellaneous sources of revenue swelled the 
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the biographies of men of genius of lowly birth. We are 
glad to find, therefore, that substantial work has been done 
by the Board’s system of scholarships, in drafting intelligent 
youths from the lower-grade schools into the advanced technical 
institutions and colleges. Thus, 15 of the scholars are at the 
Central Technical College, 89 are at the Finsbury Technical 
College, and others are receiving a continuation education at 
other institutions of а similar kind. At the risk of labouring the 
point, we would again emphasise the supreme importance of 
fostering and even considerably extending this branch of the 
work. The lower-grade schools may be regarded, from this 
point of view, as the drag-net by which the rare specimens are 
to be caught, and the higher institutions as the places for their 
cultivation. Every effort should therefore be made to ensure 
a perfect cultivation as possible in the few good specimens that 
may be picked out of the mass of inferior ones; and though of 
necessity the expenditure upon the preliminary work of collection 
will be large, care should be taken that the amount spent on 
this part of the work is not disproportionately great. There 


are awarded annually 600 junior scholarships, 70 intermediate 


scholarships, and usually about 5 senior scholarships. Last 
year the total amount expended on scholarships was £20,838, 
viz., £13,462, £5,631, and £1,245 on the three classes 
respectively, a sum representing about 17 per cent. of the total 
expenditure during the year. Of the remainder £27,814 was 
expended on the technical departments of polytechnics, £5,000 
in grants to various London colleges, £10,560 on technical 
schools of an elementary character, £20,287 on the technical 
departments of public secondary day schools and grammar 
schools, besides sundry expenses that need not be enume- 
rated. Comparison with previous years shows that these 
items of expenditure are rapidly on the increase. In 
1893 the total expenses amounted to but £4,529; in 
the following year they stood at £41,999 ; in twelve months 
more they had grown to £76,560, and last year they were 
£117,745, It may well be asked whether this enormous and 
steadily increasing outlay, and the elaborate machinery of the 
County Council’s technical education system in London, are 
justified by the results that have accrued and by the prospects 
for the immediate future. Reviewing the present position, it 
would still seem to be the main policy of the Technical Edu- 
cation Bcard to disseminate a smattering of so-called and, we 
fear, often mis-called technical education as a thin veneer 
spread over as large a surface as possible; to make the 
elementary stages of instruction an end in themselves rather 
than merely means to an end. Economically, the pursuit of 
this object is costly and inefiicient; socially, it is open to 
doubt if the end sought is desirable. Nor have the five years’ 
pursuit of this policy, on the part of the London County 
Council, tended to remove the doubt. 


grand total but to £158,889. Gs. 11d. It will be seen, then, 
that substantially the whole of the machinery of the Technical 
Education Department, so far as it is directly controlled 
through the Board, is kept going by grants from the County 
Council, i.e., by sums raised by rates and taxes. The item of 
„Students' Fees," some £298, is sufficiently small to render 
this factor practically negligible and to justify the application 
of the term ““{тее education" to the technical instruction 
afforded by the direct agency of the Board. It must not be 
overlooked, however, that there are several indirect agencies 
through which the Board operates, and this brings us to 
а consideration of its resources other than those of a financial 
nature. There are by no means insignificant; in fact, they 
constitute, in our opinion, its most important means of pro- 
ducing really and permanently useful results in the technical 
education of youths in London. They include the institutions 
which, like those of the City and Guilds of London, are inde- 
pendent of the Board's financial aid and administrative control, 
as well as other institutions somewhat similar in character, 
such as University and King's Colleges, which receive a small 
amount of financial support from the Board in the form of 
grants. It may be open to doubt whether any considerable 
amount of real and lasting good accrues from the wholesale 
dissemination of what is commonly supposed to be tech- 
nical education among the rank-and-file of the artisan 
classes. It does not, in other words, appear that the 
average or below-the-average painter works better, or earns 
more, or is а happier or more law-abiding citizen after 
than before he has attended & course of evening classes on 
chemistry; nor that an electric-light wireman of the same 
mental stamp is improved by information about drop of poten- 
tial and C?R. If the efforts and achievements of the Technical 
Education Board never rose above this level they would scarcely 
merit the approval or support of the community. But, happily, 
there can be no reasonable doubt that in the alliance which 
the Board has effected with the technical institutions and 
colleges we have referred to, it possesses a means for 
attaining much more noble results. The way is thereby 
opened up for the lowly-born youth of superior intelligence 
to rise from out of the rank-and-file of his class to a creditable 
and even a prominent place in the higher walks of life—a 
ladder for ‘‘climbing up from high to higher.” To say, as 
is sometimes said, that genius will inevilably show itself, that 
the youth of transcendent ability will surely wrestle with his 
evil star and live to clutch the golden keys is not justified 
by history; sadder pages can scarcely be found than in 


HENRY WILDE. 


At the meeting of the Institution of Electrical Engineers 
ou the 12th inst., the President announced that Mr. Henry 
Wilde, of Manchester, had been elected by the Council an 
honorary member of the Institution. Mr. Wilde’s electrical 
researches appear to date from about 1863, when he began to 
adopt in certain telegraphic apparatus the shuttle-wound 
armature proposed for а similar purpose some years earlier 
by Werner Siemens. Mr. Wilde endeavoured to improve the 
inductive action by closely surrounding the revolving arma- 
ture with soft iron pole-pieces of semi-cylindrical form, attached, 
at first, to permanent steel magnets, but subsequently and in 
larger machines using soft iron electromagnets having slabs 
of iron as cores. Не conceived the idea of exciting these 
electromagnets in the larger machines by the current of a 
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smaller machine having permanent magnets. So greatly was 
the output increased by this means that there resulted a con- 
Biderable impetus to the use of such machines for electroplating. 
Messrs. Elkington's works were thus equipped with 12 of 
Wilde's machines, which continued to be used there for many 
years, until superseded by machines of more modern construc- 
tion designed by Mr. Sayers. There can bo no doubt that the 
Paper read in April, 1866, by Mr. Wilde, before the Royal 
Society on the results of this work—a Paper deemed worthy 
of a place in the Philosophical Transactions—was the chief 
incentive in stimulating the inventive spirit that manifested 
itself in the independent suggestions by several parties— 
Murray, Varley, Siemens and Wheatstone—about the end of 
1866 or the beginning of 1867, of the principle of the ‘ self- 
exciting,“ as distinguished from the *'separately-excited ” 
dynamo. Mr. Wilde in his Paper of April, 1566, drew atten- 
tion to the principle that, by the application of mechanical 
power to his combination, an indefinitely small amouut of 
magnetism in the “exciter " machine could be made capable 
of inducing an indefinitely large amount of magnetism or an 
indefinitely great current. In illustration of this he put 
together a triple combination. A small magneto-machine 
excited the field- magnet of a larger machino, whose armature 
in turn supplied greater currents to the field magnet of a still 
greater machine. From the armature of this third machine 
there flowed & current of a strength considered at that time 
truly enormous. 

Mr. Wilde showed some striking effects in electric lighting, 
and & primitive piece of electric welding in which he elec- 
trically united two jin. rods of iron. Incidentally, the memoir 
of Mr. Wilde contains the first observation of the now well- 
known phenomenon that the lead to be given to the brushes 
in order to obtain sparkless collection at the commutator 
varies with the amount of current that is being supplied by 
the armature to the circuit. 

In 1869 Mr. Wilde communicated to the Philosophical 
Magazine a Paper “On а Property of the Magneto-Llectric 
Current to Control and Render Synchronous the Rotations 
of the Armatures of a Number of Electromagnetic Induction 
Machines." In this Paper he describes the singular pro- 
perties of the alternate-current machine, when used as а 
motor, which cause it to run in synchronism with the gene- 
rator. This discovery remained, however, unnoticed until 
some ten years later, when a study of the machines at the 
North Foreland lighthouse (alluded to by Prof. Adains in his 
Presidential Address in 1884) caused Dr. Hopkinson to 
re-discover the principle of the synchronous running of these 
machines. Four years later, in 1873, Mr. Wilde produced 
his first multipolar alternators ; and rendered them also self- 
exciting by the addition of a supplementary circuit worked 
with a rectifying commutator. 

Taking all these researches together there can be no doubt 
that the very greatest credit must be given to Mr. Wilde for 
the excellent work which he did at that time—work which 
contributed largely, beyond all question, to the outburst of 
the electric lighting industry which was witnessed a few 
years later. a О 

Mr. Wilde's activities have not been limited to improve- 
ments in electric machinery, notable as these have been. Не 
has been а close student of terrestrial magnetism, and has 
produced an interesting model to demonstrate his theory of 
the changes in its distribution over the globe. He has also 
written upon the limits of magnetisation of iron, and upon 
the periodie law amongst the atomic weights of the elements. 
In many other ways he has striven to advance the boundaries 
of science, partieularly in that branch, electricity, in which we 
hail him as а pioneer. 


Electrical Work on the Pacific Slope.—During the past 
eight years, says the Scientific American, 52 distinct companies 
in the Rocky Mountain district alone have installed electric- 
power machinery for mining and ore reducing purposes. The 
plant comprises 62 generators, aggregating 7,988 kilowatts, 
and 135 motors, aggregating 4,816 U. p., for operating every 
variety of mining and milling machinery. 


REVIEWS. 


— — 
The Theory and Practice of Electrolytic Methods of Analysis. 
By Dr. BEnNAnD NEUMANN, Translated by Јонх B. C. Kessu, 
F. I. C. (London: Whittaker and Co., 1898.) 
This book is a translation, the German original of which ap- 
peared in 1896. The translator, in his preface, makes а remark 


which, even if the rest of his work were merely mechanical. 


rendering into English, would add value to the German editior. 
He says, Electrolytic methods should only be used when 
decided advantages in time or accuracy will result." Those 
who have busied themselves with the elaboration of electro- 
lytic methods of analysis have frequently fallen into the error 
which besets all who make a cult of any special form of 
analytical procedure. The fully-trained and open-minded 
chemist uses all methods indifferently according to his needs. 
Не is neither prepossessed in favour of a novel method nor 
prejudiced against it. He regards it simply as a tool to be 
proved and adopted, put aside, or rejected altogether, accord- 
ing to its merits. When electrolytic methods were few, the 
enthusiast (a necessary instrument of progress, but one 
requiring direction, control, or suppression on occasion) went 
to work with a fixed belief in the universal applicability of his 
particular mode of operation, and was quite as likely to devise 
& process for the electrolytie determination of iron in an iron 
ore (a useless and impracticable undertaking) as to formulate 
the precise conditions requisite for the electrolytic detet- 
mination of nickel (a useful and attainable object). He is to 
be likened to the volumetric “crank,” who, having pre 
cipitated lime as oxalate, proceeds laboriously and inaccurately 
to titrate it with permanganate when mere ignition will convert 
it with precision into СаО, readily and accurately ponderable. 
So sound a pronouncement by the translator makes one 
prepared to find that his ‘task has been performed with care 
and good sense. And in this we are not disappointed. Such 
few notes as have been interpolated are acceptable additions 
to the text. With this preliminary word concerning the trans- 
lation, we may turn to a discussion of the book itself. 

The book opens with a brief description of modern views of 
the nature of electrolysis. In the second paragraph of the 
first chapter a phrase occurs which is notable as a curiosity. 


It is suid that the electrolysis of fused zinc chloride or le 


chloride may be accomplished in a “pipe-head of red clay 
previously warmed.” This is a dreadful slur on our old friend 
“the common clay tobacco pipe" of the text-books. Will 
not a pipe-head of white clay serve ?—is ferric oxide 
essential to promote the electrolytic dissociation of zinc 
chloride ?—or are German clay pipes invariably ruddy ? 
Putting aside this interesting enquiry with a reluctance engen: 
dered by a realisation of its numerous incompatible possible 
solutions, we discover that the points illustrated by the clay- 
pipe experiment are set down clearly and in accordance wil 

current doctrine. ‘The explanation of Faraday’s law, 80 

especially the delimitation of its scope on p. 20, are also 6000. 
The detinition of a standard current-density and the translator 3 
note thereon aro both useful. This arbitrary standard, vid. 
1 ampere per 100 sq. cm., should however be printed in heavy 
leaded type at the head of the purely analytical section of the 
book. Jn the absence of such prominent announcement, : 
statement that “a current-density of 1:9 amperes is used, 
may be misleading. Le Blanc's conception of а critic 

decomposition pressure for a given electrolyte is recorde 
at some length, but its relation to the energy expenditure 
necessary to ellect the -electrolysis of that electrolyte and 
to the question of the universal validity of Faraday’s law, 
are ignored. Such blemishes occur at various places 11 
this opening section; all is smooth and certain ; inconvenient 
difficulties are “ cut“ with the skill of a mondaine. A section 
on instruments for measuring current and voltage 18 useful, 
but no method is given for determining whether the ordinary 
ammeter and voltmeter bought from the instrument maker 
are accurately calibrated. A good word for the translator may 
be said in the matter of the omission of that part of the 
original work treating of dynamos, batteries and the like ; 
thus we are spared the sisht of some illustrations almost 
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venerable enough to rank as old masters. The special 
apparatus useful for electrolytic analysis, such as electrodes, 
stands and rough adjustable resistances are duly described. 
That portion of the book which is of most value to the 
student now follows. It deals with the correct conditions for 
the deposition by electrolysis of all the commoner metals. 
These conditions, like all those which govern analytical separa- 
tions, must be carefully observed if serious difficulties and 
errors are to be avoided. We notice an omission to compare 
the time taken to deposit а given weight of a given metal with 
that calculated from its equivalent and the current used. A 
larze discrepancy is often observed, due to the current being 
otherwise occupied than in the deposition of the metal. 
Thus, at a cathode destined to receive copper from a nitric acid 
solution, ammonia will be formed by the reduction of the 
nitric acid, and the rate of deposition of the copper will 
be correspondingly diminished. A practical objection to 
some of the analytical directions may be taken in that 
the operator is instructed to withdraw portions of the solution 
and test them with various geagents to ascertain whether the 


whole of the metal has been deposited. This is an admirable 
plan when the result of the test is negative, but it is highly 
inconvenient when the solution is found to contain a consider- 
able amount of the metal still undeposited. No warning 
is given that either this mode of testing must be deferred 
until it is reasonably certain that the test will show that depo- 
sition is complete, or else steps must be taken to bring the 
tested portion again in a condition suitable for electrolysis and 
to return it to the bulk of the liquid. The second part of this 
section, treating of the electrolytic separations of the metals, is 
well done, and together with the first (that dealing with the 
deposition of metals from pure solutions) constitutes a minia- 
ture electrolytic ** Fresenius.” 

The book concludes with a list of “ Practical Examples,” 
designed to show the application of the various electrolytic 
methods described in the earlier part of the work to actual 
commercial products. This section contains many blunders, 
and should either be cut out or re-written by a chemist pos- 
sessing adequate knowledge of and experience in the analysis 
of metale, alloys and minerals. 


[———————————————————————SÓÉ 


KIDDERMINSTER AND STOURPORT ELECTRIC 
TRAMWAY. 


British electric traction, in every sense of the phrase, has 
its latest exemplification in the electric tramway just con- 
structed between Kidderminster and Stourport; for it has 
been constructed and will be worked by the British Electric 


with which the following description of the line will be read 
by British readers. 


Parliamentary powers for the construction and working of 


this line were obtained by the British Electric Traction 
Company in 1896. Near the Kidderminster end the line is 
forked, the main part extending along the Stourport-road and 
a shorter branch extending at right angles (as shown in the 
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Fia. 1.—The Kidderminster and Stourport Electric Tramway, showing the Route and Principal Gradients of the Line. 


Traction Company, and the equipment is on a system worked 
out by British inventors, principally Mr. Alfred Dickinson, the 
firm of Messrs, Alfred Dickinson and Co. being the engineers 
for the whole undertaking. A British firm of contractors, viz., 
the Brush Electrical Engineering Company, have manufactured 
and installed the rolling stock and complete electrical equip- 
ment; the poles were erected by Messrs. James Russell and 
Sons, of Wednesbury, and the permanent way was contracted 
for by Mr. George Law, of Kidderminster. We mention these 
facts at the outset as we feel sure they will enhance the interest 


This illustration also shows the gradients and 
general character of the route. The line is constructed on а 
8ft. біп. gauge, of single track with numerous turn-outs. It 
is equipped electrically on the Dickinson overhead side-trolley 
system (Fig. 2). The rails are of the girder type, and 
weigh 75ʃb. per yard. A section of the rail in Fig. 8 
shows the method of bonding and jointing at the fish-plates. 
In the Borough of Kidderminster the lineis laid as an ordinary 
tramway upon a bed of concrete Gin. in thickness between the 
rails, and for 18ір. on either side is payed with Зір. by бш. 


plan, Fig. 1). 
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Along the Stourport-road to the level crossing 
Western Railway (Fig. 1) the line, with the 
exception of one short length, is laid along the northerly side 
of the road, and the rails are Jaid on sleepers, the track between 
the rails and on each side being made up with macadam (Fig. 4). 
Very considerable road improvements have been made. The 
line runs mostly alongside the road, and as a clear carriage- Way 


granite setis. 
-of the Great 


On Single Track. 
Fic. 2.—Overhead Trolley Equipment and Motor Cars of the Kidderminster and Stourport Tramway. 


had to be left for the ordinary traffic it necessitated widening 
the roadway and three bridges, one of which being adouble bridge 
spanning both the River Stour and the Worcestershire Canal, 
presented considerable difficulty, as the sides of the original 
bridge did not run straight but in a double “S” bend, and 
the arch spanning the canal was skewed. This bridge had to be 
widened on both sides and made straight throughout its entire 
length of about 180ft. The arch spanning the river was 
widened on both sides by building brick arches alongside, 
{һе new work being tied in to the old by means of tie-bolts 
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Fic, 3.—Section through Bonded Rail at the Fish-plates. 


carried right through from side to side. The skew arch could 
not be widened in the same manner, owing to the peculiar 
shape of the old bridge; this was effected by steel girder con- 
struction, the longest span being 98ft. Gin. Owing to various 
obstacles it has been necessary in no less than three places to 
carry the poles to the opposite side of the road—z.e., the poles 
and wires for some considerable distance are on one side of 
the road only, and then for some distance on the other side 
of the road, when they again cross—so that in this installa- 
tion there із а good example of the adaptability of the 
Dickinson side-running trolley to the necessity for placing 
the wire in varying positions in relation to the line. 

Tapered steel poles of Gin. and 7in. diameter are fixed at an 
average distance apart of 50yds. They stand 22ft. above 
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the ground and are bedded in concrete to a depth of 5in. below 
the surface of theroad. Two trolley wires are everywhere pro- 
vided, one for up line and the other for down line working; 


On Turn-out. 


the necessity for overhead switches at the passing places being 
thus avoided. The height from the rail to the trolley wire is 
21ft. The lengths of the bracket arms from which the trolley 
wire is suspended vary considerably, the longest being aft. бш. 
and the shortest 9ft. Gin., the greater number being of the 
shorter length. The trolley wire is suspended by riveted gun 
metal ears, which are in turn suspended from bell insulators 
fixed to the bracket arms by wrought-iron clips. 

The power station and car depót are built side by side upon 
a site admirably situated between the River Stour 20 the 
Worcestershire Canal, which is a little over a mile from the 
Kidderminster terminus, and three and a-half miles from 
Stourport (see Fig. 1). The general plan of the power house 
and car sheds is shown in Fig. 5. In the car sheds there 18 

| accommodation for 10 motor-cars and trailers. 
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Fic. 4.—Sections of the Track. 
(a) In the Borough of Kidderminster. (5) Along the Stourport Road. 


The power house is shown more in detail in Fig. 6. The 
equipment of the boiler room consists of two Babcock and 
Wilcox boilers—each of. 1,218: sq. ft. heating surface, 8n 
capable of evaporating 3,500 gallons of water per hour—and an 
economiser of 120 pipes. In the machinery room arè two 
Raworth „ Universal’ compound engines, each developing 
140 в.п.р. at normal load, and a maximum load of 200 5. U. P. 
with 1301. steam pressure. Each is coupled direct eo 
multipolar compound-wound generator, to run at a speed 0 
235 revolutions per minute. The generators are уой, 
give a constant E. M. F. of 550 volts, with a fall normal 108 
of 190 amperes and а maximum load of 250 amperes: 
are two Wheeler surface condensers of the Admiralty P^ — ^ 
one for each steam plant. 'The'exhaust pipes are arrang 0 | 


gi 
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that either engine can exhaust to either of the condensers, or 
direct to atmosphere automatically, should the condenser fail 
through any cause. An ample supply of water for the con- 
densers can be obtained from the canal. The steam piping, 
which is arranged in duplicate, is of mild steel. The valves 
were manufactured by Messrs. Winn and Co., of Birmingham. 
The water-supply is taken from the town mains. 

The switchboard is divided into six panels. The main 
station panel is fitted with an ammeter showing the total 
output of the station and with a recording voltmeter and watt- 
meter, also with an equalising switch and a station clock. 
The generator panels are each fitted with a magnetic quick 


Fiu. 6.— Transverse Elevation: 


break cut-out switch, an ammeter, a shunt regulating switch 
and plug board for station voltmeters. The feeder panels 
are each fitted with a quick break cut-out, switch ammeter 
and lightning arrester. The Board of Trade panel contains 
all the instruments necessary to comply with the Board of 
Trade regulations. All the voltmeters and ammeters have 
illuminated dials. 

There are two main feeder cables from the power station, 
one going east towards Kidderminster, and the other west 
towards Stourport. At every half-mile the trolley wire is 
divided by section insulators, at which points the feeder boxes 
are located. These feeder boxes contain two main knife 


switches feeding on to an omnibus bar, from which bar there 
are four cut-out fuses which can feed both ways onto the double 
trolley wire. Any section can thus be easily disconnected for 
testing or other purposes. The east. going feeder is a ! stranded 


cable and extends to within half-a-mile of the terminus. The 
west-going feeder consists of a 2i cable as far as the third 
feeder box, from which point and on as far as the next two 
boxes it is reduced to 37, and from thence to the last feeder 


box it is reduced again to 11, terminating within half a mile 
А cable is connected to the 


of the terminus of the line. 


rails at the extreme ends and brought back to the switchboard 
for testing the drop in the return circuit. 


The feeder cables 
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und Plan of the Power House. 


are lead-shenthed and armoured; they are buried in the 
ground at a depth of 18in. 

There are 10 cars, of which six are closed motor cars, 
27ft. 6in. in length over all, and 6ft. 4in. in breadth, having a 
carrying capacity of 24 passengers. Three open trailer cars 
have a carrying capacity of 40 passengers. The trucks are 
of the Drill cantilever type, with a wheel base of 6ft. 5in., the 
wheels being 2ft. Gin. diameter. The bottom framing of the 
cars is constructed of teak, the body of teak and English ash, 
and the panels of mahogany. 

Each of the motor cars is equipped with two 15 в.н.р. four- 
pole Brush motors of the iron-clad type, with spring suspension, 


F 
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and geared to the axles with spur gearing having a ratio of 
4 01. The armatures are of the drum type, slot-wound with 
easily renewable coils. The armatures are cross-connected so 
as to have only two points of commutation. Carbon brushes 
are employed. The controllers, which are fixed one at each 
end of the car, are of the series parallel type, one controller 
handle being supplied with each pair of controllers which are 
80 arranged that it is impossible to detach it excepting when 
the controller is in the“ off " position. 


A LARGE CABLE FOR GLASGOW EXTENSIONS. 


The accompanying illustration shows a full-sized section of 
the triple concentric cable manufactured by the British Insu- 
lated Wire Company, of Prescot, and recently supplied for 
Glasgow electric supply extension works. This cable has a 
sectional area on each of the inner conductors of 1 square in., the 
neutral or outer conductor having an area of 0:8 square in. The 
net weight of the cable, exclusive of drums, is 45 tons per inile, 
and this is stated to be the largest cable that has yet been 
built. The whole of it was tested at a pressure of 2,500 volts 
for 15min. before leaving the faetory, and a sample of the 
cable was, in the presence of Mr. W. A. Chamen, the Glasgow 


CAR SHED. 
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Fic. 5.— General Ground Plan of the Power House and Car Sheds, &c. 


Each car is lighted with ten 16-c.p. incandescent lamps 
arranged in two circuits of five lamps in series. The interior 
of the car is lighted by three clusters of lamps, one containing 
four and two containing two lamps, and a head light, which 
also lights the vestibule, arranged at each end over platform. 


Full Size Section of the New Cable supplied by the British Insulated Wire 
Company for Glasgow Electric Supply Extensions. 


Corporation’s chief electrical engineer, bent six times in oppo- 
site directions round a 8ft. barrel, and the insulation after- 
wards withstood successfully a pressure of 30,000 volts 
alternating for 10 minutes. 


THE TELEPHONE INQUIRY. 


The Select Committee of the House of Commons appointed to make 
inquiry into the existing state of the telephone service met on Tuesday for 
дз кш time, the Secretary to the Treasury (Mr. Hanbury) occupying the 
chair. 

Sir ROBERT HUNTER, Solicitor to the Post Office, was called, and 

The CHAIRMAN inquired what was the position of the Postmaster- 
General as to the telephones : (1) with regard to the publie, and (2) as to 
the licencees ? 

WITNESS replied that by Section 4 of the Telegraphs Act, 1869, a 
telegraph monopoly was vested in the Postmaster-General, and that became 
also a monopoly of telphones in 1880. The Postmaster-General was then 
advised that spoken communications by means of electricity or wires were 
telegrams within the meaning of the Telegraphs Act. An information 
was filed on behalf of the Attorney-General against two of the companies, 
and in the case of the Attorney-General v. the Edison Telephone Company 
a decision was given which bound the other Company. Immediately 
after that decision was given the expediency of granting licences was 

considered, and the Government decided, in preference to buying UP 
the whole of the patents and taking into their own hands the 

; ук 1 of communication, to grant licences, The a 

Fai e ge ee ee ee & ieneral accordingly granted licences under the Acto hich provide 
Fiu. Details of the Dickinson Trolley, that licences to pein telegrams must ARR "That Aot adio hid it down 
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that telegrams for which no payment was made, or which were sent for 
private use could be sent by private persons, and were exempted from the 
monopoly of the Postmaster-General. Certain rights were also reserve 

under that Act to corporations, In 1880 licences were granted in the case 
of a few telephone companies for separate districts, but in these licences 
the right was reserved to the Postmaster-General to compete by himse 

or other licensees. No kind of monopoly was granted, and no special way- 
leave was granted to the companies. In 1884, in consequence of disputes 
arising, the operations of licencee companies being limited to a radius of 
five miles, Mr. Fawcett, the then Postmaster-General, decided to abolish 
these numerous but restricted licences, and to grant in the future licences 
general in their character, and allowing tlie licencec tu transmit telephoule 


The trolley car-pole is a light steel tube 15ft. long, tapering 
from 2?in. to 10 outside diameter, and fitted with swivel 
head во as to allow the wheel to turn and adapt itself to any 
position of the trolley wire. The base of the trolley pole is 
supported on four insulators, as the whole of the pole forms 
part of the electrical circuit. Details of the trolley and pole 
are shown in Fig. 7. We may mention that each car is pro- 
vided with a lightning arrester. 

The line was passed by the Board of Trade on Wednesday last. 
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communications anywhere in the United Kingdom. The restriction, how- 
ever, for the protection of the revenues, that no such communication should 
be written down was imposed. The licence was confined to oral commu- 
nications, a limitation which had practically existed before, but which had 
not had the sune prominence given to it formerly. The amount of the 
pecuniary consideration to be paid to the J'ostmaster-General on account 
of the ficences was the same, both before 1884 and after, namely, 10 per 
cent. on the groas receipts. No further ch: ange occurred until 1892, U ntil 
that year there had been several competing companies in the field, having 
no limitation on their rizhts as the gas and water companies had, and able 
to regulate their own charges. Jn 1692, the two then existing companies — 
the National Telephone and the New Company — came to an arrangement, 
the nature of which was indicated in the Treasury Minute of May 23, 1892. 
The general principle of that arrangement was that the Government 
should take into its own keeping the trunk lines of communication, leaving 
the telephonic exchanges in the hands of the Company. The National 


Telephone Company had a right to carry on communications with any 
Then the question arose of areas, or tracts of country 
The area of 


If a telephone 


urban district. 
lying more or less in connection with urban districts. 


London was 20 miles square, or 400 square miles. 
company were guilty of systematic or intentional delay in forwarding 
communications it would bea breach of agreement with the Post Otice. 

Sir J. JOICEY : What would be the result of undue delay on the part 
of the Post Office in sending messages on the trunk lines /— There never is 
delay (laughter). : 

The CHAIRMAN : In 1886 a portion of the old licence was surrendered. 
When Mr. Raikes was at the Post Oftice he was strongly opposed. to 


amalgamation on the part of the telephone companies, desiring to хее 


competition between them. But the companies had amalgamated, and he 


could see nothing to prevent them doing so. 
In reply to members of the Committee, WITNESS denied that the Post 


Oflice had counived at the amalgamation of the two companies, They might 
have known what was happening, but they did not assist in it, and had no 
power to prevent it. He was aware of the protest Mr. Raikes made in 
1889 against amalgamation, and he was aware of the arrangement in 1892 
under which competition was to take place. 

Sir J. WOODHOUSE : So far as ordinary competition was concerned, 
the Post Office was on exactly the same footing аз the Telephone Company. 

The CHAIRMAN : "Теге was no limit to the Company's rates, and no 
provision against preferential rates. On December 51, 191], all right on 
the part of the Compauy to carry on telephonie communication, except 
private telegrams, would cease. The Company would have no business 
to dispose of either to the Government or to anyone else. 

Assuming that the end of 1911 has arrived and the Government do not 
purchase, what will be the pesition of the Company !- Its licence will 
The Post Office is under no obligation to buy, nor have they the 


lapse. 
power. They can purchase in 1904, according to agreement. If the 
Government decided to buy in 1904, the price would be settled by arbitra- 


tion. If no arrangement was mace to buy by 1911, the licence would lapse, 


as he had said. 
Sir J. JOICEY provoked some merriment by asking if it was the inten- 


tion of the Post Office to renew the licence to the National Telephone 
Company, and the witness, who joined in the laughter, expressed bis 


inability to answer the question. 

The CHAIRMAN: The telephone companies unde 
had no way leaves whatever beyond this—-that they could carry wires over 
roads, if they possessed attachments on either side, provided that they 
were at a sutlicient height not to interfere with the use of the roads. The 
Company had sought to obtain wayleaves, but had been opposed by the 
Postinaster-General, and as a result they could exercise no rights except 
with the special licence of the Postmaster-General, Under such licence 
they had the same wayleave rights as the Postinaster.General. 
authorities could refuse tlie application of the Coinpany for leave to open 


The Glasgow Corporation. had done that. Of course the 
The Corporation of London 


г their old licences 


The local 


up the roads. 
Post Осе could obtain power to open reads. 
or the County Council might refuse a general consent for the opening up 
of roads for the laying down of wires between the exchange of the Company 
and the subscribers’ houses, But the C ompany's exchanges could be con- 
nected under the authority of the Postinaster-General. Probably in the 
former case—as а matter of law —if the Postmaster- General desired to lay 
wires between our exchange and a subscriber's house he could do so 
without the consent of the local authority. The Post Ottice were laying 
such wires in Glasgow at the instance of the National Telephone Company 
under a covenant with еш, 

Sir J. WOODHOUSE : Then you are enabling thein to get behind the 
exercise of the discretion of the local authority - Yes, 

And that notwithstanding the result of the nian by the recent corn- 
mission there: —Ycs, because the G otpoany could o! blige us todo what they 
require under our covenant with ther. 

Sir II. HOWORTH : Phe Post Othee did not concern itself 
charges of the Telephone Company or their principal arrangements, except 
to see that it received 10 per cent. of therm. 

In reply to further questions WITNESS said he did not think that local 
authorities could spend money. on giving à telephone service without a 
special Act of Parliament. There was no doubt that ir they had such an 
ach there would be nothing to prevent them from working in the 

same area as the National Telephone Company. He thought that the 
National Telephone Couipany UN refuse to connect with their system a 
person on a corporative system who wished to speak with one of their sub- 
scribers. They could not refuse to transmit à message from, say. London 
to a provincial town, because that would go over a trunk wire. and it 
would be contrary to the agreement with the Post Office to refuse such a 


The Post Office had always toll the National Company aud 
were free to 


with the 


message. 
every other telephone company that they Не Post Office, 


give competing licences, 


Sir J. WOODHOUSE: The Post Office had taken legal opinion as to 
whether a telephone service could be established by a municipality who 
did not use the ratepayers’ money. It had been decided in Scotland that 
what was called * the common good " could not he used for this purpose. 
He was not sure that the Corporation of London could not establish such 
а system, or any other Corporation which possessed funds which were not 
in the nature of a trust. The Corporation of London was in a very 


exceptional position in this matter. 
The Committee adjourned. 


LEGAL INTELLIGENCE. 


—— M 


Cooper v. The Electrical Installation Co. (Ltd.) and The 
O'Brien Lennard Electrical Installation Co. (Ltd.). 

This case was heard in the Court of Appeal on Saturday, beiug the plain- 
tills appeal from an order of Mr. Justice Darling. 

Mr. SINCLAIR-CON, for the appellant, said the order appealed from by 
Mr. Henry Haves Cooper was an order striking out the statement of claun 
во far as it affected the O'Brien-Lenvard Electrical Installation Company, 
on the ground. that it dixelosed no reasonable cause of action, The plain- 
tiff was the inventor of an electric safety wall plug, and the patent was 
originally in the names of the plaintiff and the Electrical lustallation 
Company. By an agreement of July 11, 1894, the plaintitf assigned to the 
Electrical Installation Company all his share and interest in certain patents 


upon certain terms and conditions, 
Mr. G. WALLACE, for the respondents, said that the plaintiff. and 


these defendants were joint patenteea. 
Mr. SINCLAIR-COX agreed. He said that para. 2 of the state- 


ment of claim set out that the plaintith would, on the trial of the action 
crave leave to refer to the said agreement, and therefrom it would be seen 
that certain covenants and conditions were entered into between the plain- 
til and the Electrical Installation Company and their respective represen- 
tatives and assigns, providing for the manufacture of the appellant's 
invention, the payment of royalties, keeping of books and other matters. 
Para. 4 of the statement of claim set out that in. February, 1895, the 
sole licence for the manufacture of the safety wall plug was granted һу 
the Electrical Ipstallatiun Company to Messrs, Hodges and Todd. Iu 
para. 5 it was alleged that prior to Jan., 1697, the defendants, the Orien- 
Lennard Electrical Installation С ompany, became the successors and assigns 
of the defendants, the Electrical Installation Company, and para, 6 alleged 
that the defendants had been guilty of breaches of the covenants and con- 
ditions contained iu the agreement, and in particular had nezlected to pay 
to the plaintiff the royalties as well as the stamp duties and fees for keep- 
ing up the patents, aud had neglected and refused to. pay the duties and 
fees which became due in respect of the said patents on Aug. 5, 1897, by 
reason of Which the plaintiff was compeled to pay the duties and fees 
payable in respect of patent No. 15,074 relating to the wall plug invention. 
The plaintiff elso said that by reason of such refusal and default he lost 
the value of the patent No. 15.073, and all his present and prospective 
advantage in regard to the“ Vauxhbali " are lamp invention. Para. 9 stated 
that the defendants had neglected and refused to do everything in their 
power to promote the manufacture and sale of all articles which might be 
manufactured under the said inventions, and by para. 10 that the 
defendants had failed to keep proper books of account. For all these 
alleged breaches the plaintiff claimed damages. 

Mr. COX contended that the plaintiff was entitled to proceed against 
the O'Brien-Lennard Company en the ground that they were the successors 


and assizüs of the Electrical Installation Company. 
Lord Justice SMITH pointed out that there was no contract for the 


O'Brien- Lennard Company to pay stamp duties. 

Lord Justice CHITTY : Though | covenant that myself and assigns will 
do something my assigns are not bound by my covenant, unless, perhaps, 
it has something to do or is connected with land. 

Mr. SINCLAIR-COX replied that first there was the agreement with 
the Electrical Installation Company, and then a licence granted by that 
Company to Messrs. Hodges and Todd. Then there was an assignment of 
the interest of the Hleetrical Installation Company to the O Prien Lennard 
Company, who were not only their assigne, but also their successors 

Lord Justice CHITTY : What do you mean by successors as distinct 


from assivns ¢ 
Mr. SINCLAIR-COX ; They took over the whole of the undertaking of 


the Electrical Installation Company. 
Lord Justice SMITH : All you can do is to produce a contract by the 
Electrical Installation Company that the other people will do certain things. 


That is not a contract with the other people, 

Mr. SINCLAIR CON : I produce a contract. between the plaintiff and 
the derendante, the Electrical Installation Company and their respective 
assigns. This was nota document by the plaintiff or his assigas to pay a 
certain sum of money, but it was an agreement by which the plaintiff 
handed over his whole interest. in the patent so as to prevent mine If from 
in any way being concerned in the manufacture of anything under the 
patent, and he not only did that in respect to the Electrical Installation 


Company but also tn respect to their assigns. 
Lord Justice SMITIE: Where is the contract between 


Lennard Company and you ! А 
Mr. SINCLAIR-COX argued that. the O’Brien-Lennard Electrical 


Installation Company became successors of the whole undertaking of the 
Electrical Installation Company, which had disappeared into them, and he 
submitted that the piuntitl was eutitled to claim against them. 

Lond Justice CHUPTY vaid he was looking to see if there were апу 


negative covenants, but there were попе, 


the O’ Brien- 
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Mr. SINCLAIR-COX submitted that these were both affirmative and 
negative covenants, if he might cite the case of " Weirderman v. The 
Société Générale," but their Lordships decided that the facts in that case 
were quite different to those in the present. ' 

Lord Justice SMITH : Have you any allegation in this statement of 
claim that the O'Brien-Lennard Electrical Installation Company took 
what they did take with notice of the contract ! 

Mr. SINCLAIR-COX argued that all he had to do was to show a 
reasonable cause of action, and he alleged in the statement of claim, facts 
from which it could reasonably be inferred that the O'Brien-Lennard 
Company had notice of these conditions, They were the successors of the 
Electrical Installation Company. 

Lord Justice CHITTY : A phrase which for the life of me I cannot 
understand. 

Lord Justice VAUGHAN-WILLIAMS : Do you mean by “ successors ” 
that they were posterity? ` І 

Мг. SINCLAIR-COX replied that they described themselves as "suc- 
cessors" of the Electrical Installation Company, and that, he submitted, 
showed that they had notice of the conditions under which the Electrical 
Installation Company did their business, and the weight of thc liabilities 
they took over. 

Lord Justice SMITH (without calling upon Mr. Wallace). in giving 
judgment, said in his opinion the appeal must be dismissed. With any 
question of equity he had nothing to do. He took the statement of 
claim and read it according to its plain English. This was an action 
claiming damages against the two defendant companies for breach of 
contract. The O'Brien-Leunard Company «aid to the plaintiff “ produce 
the contract that I bave made with you." No such contract could 
be produced because the O'Brien-Lennard Company never did have 
a contract with the plaintiff. The point taken was, that inasmuch as 
the plaintiff was suing for damages he failed because there was no 
contract between the O'Brien-Lennard Company aud himself. The 
plaintiffs contract was with the Electrical Installation Company and its 
assigns to do certain things. If a person entered into a contract of this 
nature for himself and his assigns," his contract was that he or his assigns 
would do what he had contracted to do, and if they did not do what they 
contracted they should do, then the cause of action was against the person 
contracting “for himself and his assigne.” It did not give a cause of action 
against the assigns, It had been argued that tbe plaintiff had a title in 
equity on counsel’s interpretation of "successors," and as implying that the 
O'Brien-Lennard Company had notice of the contract. If the plaintiff by 
amendment or alteration could make another cause of action against the 
O'Brien Lennard Company well and good. At present he had not done so. 
In his judgment the order that the O'Brien-Lennard Company should be 
struck out of the claim should stand, the plaintiff having leave to amend, 
In his opinion the appeal should be dismissed with costs. 

The other Lords Justices concurred. 

Lord Justice SMITH observed that while the judgment of the Court 
decided that Mr. Justice Darling's order was right and the appeal was 
disinissed, still if Mr. Justice Darling thought fit to grant the plaintiff the 
indulgence to amend he might do so. 

Order accordingly. | 


Parsons Steam Turbine Patent. 


In our issue of 22nd ult. we announced that the Judicial Cominitiee of 
the Privy Council (consisting of the Lord Chancellor, Lords Wateon, 
Hobhous», Macnaghten, and Davey, and Sir R. Couch) had decided to 
recommend Her Majesty to grant an extension of this patent for five years. 
On Saturday Lord Macnaghten delivered their Lordships’ reasons for this 
decision. He said the invention, which was one of conspicuous merit, had 
solved a problem which for a hundred years and more had exercised and 
batted the ingenuity of inventors. Many persons had endeavoured to 
utilise the velocity of steam for the purpose of causiug rotary motion 
without the intervention of reciprocating apparatus, but Mr. Parsons waa 
the first who succeeded in producing а steam turbine of practical utility. 
It was only after prolonged research and many experiments that Mr. 
Paraona was able to determine the conditions of success. Practically, how- 
ever, up to the present tiine the turbines had been employed only in the 
generation of electric current and for marine propalsion, In dispensing 
with reciprocating action Mr. Parsons got rid of vibration. lt 
thus became possible to establish electricity stations in populous places, 
and to use the most powerful engines there without fear of being 
stopped by an injunction on the ground of nuisance (from vibration]. Аз 
regarded marine propulsion, only one vesse? во far bad been equipped with 
Mr. Parsons’ invention. The success of that experiment had, however, 
induced the Admiralty to order two vessels of a similar type, one of which 
wis guaranteed to attain the speed of 35 knots. Lord Kelvin had expressed 
his opinion that there was а great future for steam turbines, and that, for 
gone purposes. Mr. Parsons’ invention was likely to supersede the recipro- 
eating type of engines. The difficulty began when the question of 
remuneration came to be considered. Jt would not be easy under any 
circumstances to appraise the value of such an invention or to assess even 
approximately the amount of remuneration which it deserved. The task 
was not rendered lighter by the circumstance that it was impossible to 
measure accurately the profits made by the patentee. If the inven- 
tion had been less meritorious their Lordships would have been 
disposed to consider that circumstance fatal to the application, as 
it certainly would have been if the difficulty had been attributable 
to any fault on the part of the patentee. Their Lordships were, how 
ever, satisfied that the patentec's accounts had been fairly kept and 
fairly presented, and that Mr. Parsons had given all the assistance in 
his power. The general accounts of receipts and expenditure in repect of 
the Euglish patent ‘exclusive of its application to marine propulsion; 
showed that the total expenditure had exceeded the gross profite. by 


boa à «€ 


£1,107. 15s. 10d. after allowing interest on capital at 7 per cent. per 
annum, but without charging anything for the patentee's services. [n 
regard to foreign patents corresponding to the English patent, the 
patentee's accounts brought out a loss of £202. 4а. 11d. The Belgian, 
German, Italian and Swedish patents were allowed to lapse between July, 
1890, and December, 1893, when Mr. Parsons’ patent rights were in the 
hands of hia late partners, from whom they were repurchased in December, 
1893, for £1,500. In September, 1895, Mr. Parsons sold to the Westing- 
house Machine Company, the United States and Canadian patents together 
with other patent rights, but reserved theright touse all the patents comprised 
in the sale for marine propulsion. The consideration was £5,000 and certain 
royalties in respect of which £850 had been received. The total amount 
received from the sale, after deducting expenses, was £5,263. 18s. 8d., of 
which one-tifth was attributed in the accounts to the patent No. 6,755 (1884). 
Even if the whole proceeds of the sale were attributed to the original 
patent, it appeared to their Lordships that the gain on the foreign patents 
would not counterbalance the loss on the English patent if any reasonable 
allowance was to be made to the patentee for his services, Their Lordships 
were satisfied that Mr. Parsons had done his best to push his invention, and 
its slow progress in public favour was in accordance with all experience. 
Their Lordships were of opinion that Mr. Parsons had not been adequately 
remunerated, and they would consequently make their report to that effect. 
They had already intimated that the patent should be prolonged for five years. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 8 and $, Salisbury-court, Fled- 


street, London 
NOW READY. 


"Tug BIBLIOGRAPHY or X-Ray LITERATURE AND RESEAROH, 1896-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electri 
discharge research. Price 5в., post free; abroad, 5s. 3d. 

_ "Tug STUDENTS’ GUIDE To SUBMARINE CABLE TESTING."—A. new work 
by Messrs, Н. К. C. Fisher and J. C. Н. Darby, with the above title, 18 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as à 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electri 
subjects. The К із very fully illustrated. 

"'THE POTENTIOMETER AND ITs ÁDJUNOTS": A Universal 5 5 of 
Electrical Measurement. — By W. C. Fisher. Fully illustrated. Price бв., 
post free; abroad, 6s. 6d. Digest post free. 

"LocALISATION or Елсітв IN ELxOrRIO Licat Marws."—By F. C. 
Raphael. Price 5a., post free; abroad, 58. 6d. Prospectus on application. 

«Тнв ALTERNATE CORRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. Ncw Edition. Price 128. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. р 

„ ELROrRIO Lames AND ELEcTRIO LiGHTING," by Prof. J. A. Fleming, 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. x: 

" SUBMARINE CABLE-LAYING AND RzPAarBING,"—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. І 

“ ELECTROMAGNETIO THEORY.”—By Oliver Heaviside, Vol. I., price 
128. 6d. ; post free, 138. Vol. II., in preparation. 

* Daum ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

“ PRACTICAL Notes FOR ELECTRICAL STUDENTS.”—By Messrs. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, G., 
which have made the book indispensable to the industry, 8ге 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Corporation of Bury St. Edmunds invite tenders for the 
supply and erection of (1) boiler house plant, (2) engine house 
plant, (3) mains for public and private lighting, and lamp posts 
for arc and incandescent street lighting. Further details of the 
Corporation's requirements will be found set out in an advertise. 
ment elsewhere, and the general conditions, &c., may be obtaine 
from Mr. F. Hastings Medhurst, B.Sc., NI. I. E. E., consulting 
engineer to the Corporation, 13, Victoria-street, London, S. : 
Tenders must be sent to Mr. C. E. Salmon, town clerk, Bury ot. 
Edmunds, Suffolk, not later than June 13. We would call spect 
attention to а novel but very essential intimation conveyed in the con- 
duding paragraph of the official announcement on another page. 

The London County Council is prepared to recoive tenders for 
engines, dynamos, accumulators and other plant and accessories 
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required at the Crossness Outfall Works, near Erith, hent. Some 
particulars are given in an advertisement elsewhere, and tenders 
have to be delivered at the County Hall, Spring-gardens, London, 
S.W., not later than 10 a.m. of Tuesday, June 21. 

The London County Council also invite tenders for providing and 
fixing cables, wires and all necessary fittings, apparatus, lamps, &с., 
required for lighting the Crossness pumping station works, near 
Erith, Kent, by electricity. Particulars are set out in an adver- 
tisement elsewhere. Tenders must be delivered at the County 
Hall Spring-gardens, London, S.W., not later than 10 a.m. of 
Tuesday, June21. Mr. C. J. Stewart is clerk to the Council. 


The Corporation of Sunderland require tenders for the supply of 
(1) steam and other piping, and (2) water softener. Further par- 
ticulars are given in our advertisement columns, and specifications, 
&c., can be obtained from the borough electrical engineer (Mr. J. 
F. C. Snell). Tenders, addressed to the Chairman of the Lighting 
Committee, must be delivered to the town clerk (Mr. Fras. M. 
Bowey), Town Hall, Sunderland, by noon of 27th inst. 

The Vestry of Hammersmith invite tenders for the supply and 
erection of : (a) Ledward evaporative condenser and tanks, (b) air 
pump, (c) circulating pumps, and (d) pipework. Specifications, &c., 
can be obtained at the office of the vestry clerk (Mr. W. P. Cock- 
burn) Town Hall Hammersmith, and copies of drawings and 
further information at the office of Mr. А. Н. Preec», 39, Victoria. 
street, Westminster, S. W. Tenders must be delivered at the Town 
Hall by 5 p.m. on Wednesday, June 8. Further particulars are 
given in our advertisement columns. 

As will be seen from an advertisement the Electric Light Com- 
mittee of the Salford Corporation invite tenders for (1) accumula- 
tors ; (2) motor generators, balancing machinery and boosters ; (3) 
switchboards ; (4) cables ; and (5) alternating current transformers. 
Specifications, &c., may be obtained from the electrical engineer 
(Mr. Chas. L. Turner) Walness-road, Broughton, and tenders 
(addressed to the Chairman of the Committee) must be delivered at 
the office of the town clerk (Mr. Samuel Brown) Town Hall, 
Salford, by 10 a.m. of Monday, June 6. 

The Electric Lighting Committee of the Vestry of St. Mary, 
Newington (London), invite tenders for the supply and erection of 
engines, generators and public lighting plant for the Vestry's elec- 
tric lighting station. Specifications, &c., can be had after to-day 
(Friday), a* the oflices of the engineers, Messrs. Kincaid, Waller 
and Manville, 29, Gt. George-street, Westminster, S. W. "Tenders 
have to be sent in to Mr. L. J. Dunham, clerk to the Vestry, 
Vestry Hall, Walworth-road, London, S.E., not later than noon of 
Monday, June 6. 

The Corporation of Dublin require tenders for the supply of 
electric mains and apparatus. Tenders to the town clerk, Mr. 
Henry Campbell, City Hall, Dublin, by 10 a.m., 23rd inat. 

The Commissioners of the Township of Bray (Ireland) invite 
tenders for supplies required at their electrical works for 12 months. 
Tenders by 10a.m. on June 6th. Mr. P. MacDonnell is town clerk. 


The Coventry Corporation Electric Lighting Committee require 
tenders for high-tension feeders, low-tension armoured distributors, 
switch gear, alternating arc lamps, posts, transformers, &c. Tenders 
to the town clerk (Mr. Lewis Board), 10, Hay-lane, Coventry, 
by 4 p.m., June 7. 

The Watford District Council require tenders fur the erection of 
electricity station buildings. Tenders to the clerk by June 8. 


The County Borough of Southampton require tenders for 
trenching and laying of conduits for electric light mains in various 
streets. Tenders by the 23rd inst. 

The Caledonian Railway Company require tenders for the supply 
of various stores for twelve months from Aug. 1, 1898. Speci- 
fications, &c., may be obtained from Mr. Jas. Lorimer, stores 
superintendent, Charles-street, St. Rollox, Glasgow, where patterns 
may be inspected. Tenders to the secretary (Mr. J. Blackburn), 
302, Buchanan.street, Glasgow, by 30ch inst. 

The Rochdale Guardians invite specifications and tenders for the 
electric lighting of the Workhouse. Particulars from the clerk 
(Mr. R. A. Leach), Union Offices, Townhead Rochdale. 

The municipal authorities of Plencia (Vizcaya), Spain, invite 
tenders until the 28th inst. for the concession for the electric 
lighting of the town. Tenders to El Secretario del Ayuntamiento. 


Tenders are invited until June 10 by the Harbour authorities at 
Swinemünde for the supply and erection of an electric lighting 
installation. The contract includes the necessary generating plant 
and 383 incandescent and 20 arc lamps. Tenders to Der Hafenbau 
Inspector, Swinemünde, (Germany, from whom particulars may 
be obtained for бз, 


TENDERS RECEIVED AND ACCEPTED. 
The Asylums Committee of the London County Council have 
&ccepted the tender of Edmundson's Electricity Corporation for 
the electric lighting of Heath Asylum, Bexley, for £16,665. 


The Shoreditch (London) Vestry have accepted the tender of 
Messrs. W. T. Glover and Co. for the supply of arc lighting cables 
under a five years’ guarantee at the following rates per yard :— 


Sy. in. Including laying Delivery 
and jointing. only. 
0:023......high-tension twin cable L O enses 1 3 
OF us low-tension у е 10 1......... 9 9 
0775 7 ЕТ TDI esses 7 7 
ОО: dun н ТТЕ „ 5 1 
033 a. е РУТ 9. Өз: ð 6j 
0:25 ..... . j " uoa ue ien. we od шу 2 10 
„„ 2 2 is 1 11 


Tenders were also received from the following firms :—Messrs. 
Siemens Bros. and Co., Henley’s Telegraph Works, British Insu- 
lated Wire Company, Callender Company, Western Electric Com- 
pany, and Witting Bros. 

The Vestry also received tenders as under for the supply of arc 
lamps апа fittings :— 


Brockie-Pell Are Lamp (accepted) ...... ESAN £2,046 0 0 
Oliver and ru²[Ü. ³ W- 00; а 1.988 8 0 
Johnson and Philli[d p UU е 2.053 18 0 
Crompton and C(OOo—.ZE·U eee 2110 0 0 
f/ рЫ avt d ed eds 2,532 0 0 
Bergtheil and Young ................. esee 2.832 0 0 
British Blahnik Arc Lamp Co. (exclusive of carriera) 1,570 0 0 


Tenders as under were received for an electrically driven fan for 


the engine room :— 
Blackman Ventilating Co. (accepted) ..... . £80 10 0 


P'icküp dd e,, ⅛5mwm˖h0h;¶ ENTIRE aea НЗ , 
The Bethnal Green (London) Guardians have received the fol- 
lowing tenders for the installation of the electric light at the new 
infirmary. Messrs. Giles and Gough, of Charing.cross, are the 


architects : — 


Richmond Engineering Wks. 5,840 Nicholson and Tyler . 7,921 


Sharp and Piper .............. 6460 H. F. ell. 7.920 
Speedy and Coo 6.659 Cash, Robinson and Co....... 8,100 
Hampton aad Sons ............ 6,837 Crompton and Со. ............ 8,223 
Brush Company 6.958 W. V. Scott and Co 8.671 
Paterson and Cooper.... 6.993 С. E. Cockburn ............... 8,741 
Troup, Curtis and Co.. 7,192 Private Wire and Telephone 

II. J. Rogers and Co 7.125 Installation Company. . 8.919 
Laing. Wharton & Down ... 7,272 Thames Ironworks CO. 9,321 
National Electric Free Wiring Cox-Walkers ......... 8 8 res 9,920 


Cohipan ß pa ae 7,631 


The Ipswich Guardians have received the following tenders for 
the supply of plant for the, electric lighting of the workhouse :— 
563 


Laing, Wharton and Down n.. ‚ £3. 
Edmundson’s Electricity Corporation... £3,183 
Cromptouli-aüd Co. ggg ta eats teda £2,795 


The Committee recommended that Crompton and C ».'s tender be 
accepted, but the matter was referred back to Committee for 


further consideration. 
The West Ham Corporation have received the following tendera 
for the supply of electroliers, standards, &c., for the public build- 


ings. Mr. John J. Steinitz is borough electrical engineer :— 
Schedule price £545. 23, 9d. 


National Electric Free Wiring Company. Less 45 per cent. 
Beaver and Co ЭЛЛА СУЛУ РДЕ „ 1l ИЕ 
Bogeraand Сосо „ & us 
Verity) Et e!!!n ime xt ume. dues OM cua du 
General Electric Company . "e P E 

Н. M. Salmony and Со. ............ cerent ne i. JOS “ap! ay 
Edison and Swan Company Schedule price. 
Electrical and General Engineering Company ditto. 
Mee апа Соо veo res Av PES prp EU | ditto. 
r erre 6 per cent. above. 


The contrac: has not yet been let. 


The Aberdeen Corporation have received the following tenders 
for mains extensions (road work not included):— > 


Siemens Bros. and Co. (accepted) о. sesers £1,213 1 0: 
British Insulated Wire Company.. ОТРИ 12,405 11 104 
alen, 12642 4 6 
WIL T. Glover / chase arcus e дыны: 13,113 10 10 
Western Electric Companßxe .. „ 14,518 10 1 


The tenders for arc lamps have not yet been settled. 


The Harrogate Town Council have accepted the tender of 
Messra. Körting Bros. for an ejector condenser for the electricity 
station at £550. 

The tender of Mr. Edwin C. Wallis has been accepted for the 
electric lighting of the Leeds Women and Children's New Hospital, 


APPOINTMENTS VACANT AND FILLED. 


The Londonderry Corporation invite applications for the position 
of electrical engineer for their electricity supply station. Further 
particulars are given in our advertisement columns. Applications 
must be lodged with the town clerk (Sir R. Newman Chambers), 


Guildhall, Londonderry, by the 31st inst. 
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` The St. Pancras Vestry require an inspector of worka, who has 
had previous experience with an electric supply company, as assistant 
distributing engineer. Particulars as to salary, Ko., will be found 
in an announcement on another page. 


The Electric Lighting Committee of the Hull Corporation are 
prepared to take one or more electrical improvers for two years. 
Further particulars appear in an advertisement elsewhere. Appli- 
cations by noon on Thursday, the 26th inst., to the Chairman of 
the Electric Lighting Committee, Town Hall, Hull. Mr. A. S. 
Barnard is the city electrical engineer, | 


- The Committee of University College, Nottingham, invite appli- 
cations for the position of demonstrator in mechanical engincering. 
Further particulars are set out in an advertisement elsewhera, and 
applications, which are to be in by June 8, should be made on forms 
to be obtained of the secretary. 


The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the post of Assistant-Lecturer and 
Demonstrator in Physics at a stipend of £120 per annum. A few 
further particulars are given in an advertisement elsewhere, and 
applications, with testimonials, must be sent in not later than 
June 14th to Mr. Н. F. Stockdale, secretary, at the Collega. 


The Council of Mason University College, Birmingham, invite 
applications for the pesition of Lecturer on Technical Electricity, 
vacant by the resignation of Mr. R. H. Housman, M.LE К. Appli- 
cations to the registrar (Mr. Geo. H. Morley) by Monday, June 20. 
An-advertisement elsewhere contains some further particulars, 


The following staff appointments havo been made by the Directora 
of the British Electric Traction Company (Limited) :— 
Scerretary —Mr. George Stevens (late Town Clerk of Hyde. 
A sistunt Srerctary — Mr. C. H. Dade. 
Accountant Mr. C. Walinsley ‘late Secretary of the Company). 
Parliamentary Engine. r Mr. Stephen Sellon, A.M. Inst. CLE, 
Contract Engi neer—Mr. €. H. Gadsby, Wh. Se., VI. I. H. I. 
Jeernimient Wan Engineer Mr. W, Howard Smith late engineer an the 
| construction of Lynton and Barostaple Railway, and formerly 
City Engineer, Carlisle), 
Power Enginrer—Mr. H. M. Sayers (late engineer to Madrid, Oporto, and 
| zournemouth electric light st ations), 
General Trafic Superintendent Mr. T. II. (ос уе” (late гаће manager of 
игит ат Tramways), E 
Superintendent for Dirmdugham District Мг. J. A, Lycett (late Clerk to 
the Kingswinford Rural District Council), 

Superintendent for Manchester District, including the Potleries—Myr, J. 
Vincent Kitchener (formerly Secretary of the Company), 
Superintendent for South Walis District Mr. D. F. Sugrue late manager 

of the Swansea Tramways Company | 
Superintendent for Glasqow District and Ere In for Newcastle Distriet — 
| Mr. F. B. Lea. 
Superintendent for Midlands aud H 
Gumbley, А.М. Inst. C.E. 


BUSINESS CHANGES. 


Mr. Е, Н. Webb notities that his new address is 
Esplanade, Finchley-road, London, N. W. 


Mr. A. C. Curtis-Hayward has entered into partnership with 
Mr. J. F. Bowman, at 21, Bedford-row, London, W.C., the style 
of the firm being Bowman and Curtis- Hayward. 


Mr. Chas. T. Crowden has acquired the premises lately occupied 
by Messrs. Mulliner, at Leamington, and will carry on business as 
a manufacturer of motor vehicles, &3., and as consulting expert in 
mechanical road traction. 


Mr, Archibald Sharp, who has resigned his appaintment at the 
Central Technical College, has taken oflices at 47, Victoria-street, 
S.W., where he will practise as a consulting engineer, 


— —-—-— ete eee 


Sales by Auction.—Messrs. Percy Huddleston and Co. will sell 
by public auction on the premises, on Thursday, June 2, at 
10 for 11 a.m., the contents of the Copper Depositing Works, West 
Ferry-road, Millwall, London, E. 10 an advertisement elsewhere 
it will be seen that included in the sale are 120 new lead-lined 
depositing baths, 10 tons of sheet and bar copper, and a large 
quantity of engineering and electrical plant and material, 

On the same day, and on the same premises, will be disposed of 
Seven tramway cars to standard gauge, and a quantity of electrical 
plant, including dynamos and motors by the Brush Company, the 
Acme and Immisch Company, and others ; arc and incandescent 
lamps, carbon rods, instruments and sundries. The catalogues are 
now ready, and can be obiained of the auctioneers, 72, Finsbury. 
pavement, London, E.C. 


. Liquidations.—A meeting of the Thetford Electric Light and 
Power Company (Limited) will be held at Thetford on June 17, to 
receive an account of the windi^g-up. 

A meeting of the Manchester Edison-Swan Company 
(Limited) will be held at the otlices of Messrs. Needham, Parkin. 


Contes District - Mr. W.. 


9, Fitzjohn's 


son, Slack and Needham, 10, Vork: street, Manchester, on June 15, 
to receive an account cf the voluntary winding-up. 


Bankruptcies.- Claims against John Orme (lately trading as J. 


Orme and Co.), electrical and scientitic apparatus maker, 6, Cross. 
street, Finsbury, must be in by 28th 1085, 
Bankruptey-buildings, London, is trustee, 


Mr. Н. Brougham, 


A receiving order has been made by the Sheffield 


Dankruptey Court against John Dewhurst and Son, electrical and 


mechanical engineere, 65, 70 and 72, Atterclitl's-road, Sheffield. 
Dividend A first and final dividend of 23. 6d. in the £ has 


been declared in the failure of the Indestructible Iynition Tube 
Syndicate (Limited), and is payable at the оћсе of Mr. A. J. 
Channon, liquidator, Brow-street House, London, Е.С. 


Submarine Cable between Teneriffe and Cuba.—4A despatch 
has been received at the Foreign Осе from Madrid, enclosing copy 


and translation of a Royal Decree under which the Spanish 


Minister for the Colonies is authorised to announce a public auction 
for the concession for the construction aud establishment of a sub- 
marine telezraph cable between Cadiz, Santa Cruz of Teneriffe, the 
{sland of Vieques (near Puerto Rico) and Havana. А list of con- 
ditions in general, financial and ecientific matters can be seen at the 
Board of Trade otlices, 7, Whitehall-gardens, London, S. W. 


Telephone and Fire Alarm Contracts.—The Metropolitan 
Asylums Board has placed orders with the Private Wire and Tele- 
phone Installation Company to supply and fit telephones, fire 
alarms and electric bella at. the Grove Hospital, Tooting, an 
telephones at the North Eastern Fever Hospital, Tottenham. 

The same company has received instructions for an installation 
of telephones, electric bells and electric clocks at the Now County 
Hospital, Waketie!d, for the West Riding County Council. 

Mr. Blackburn, of Hebden Bridge, has secured a contract for sup- 
plying feur additional stations to the telephone system of the a 
Eaton Co-operative Society. This brings the total number о 


stations up to 16, 12 of which were installed by Mr, Blackburn 


two years ago. Mr. Blackburn is also installing a complete tele- 
phone system for the Co-operative Society at Blackley, Manchester, 


and a fire and ambulance telephone call system, embracing six 


different districts in the neighbourhood of Long Eaton. 
Plant Catalogue.— Messrs. Ernest Scott and Mountain have 


jus“ issued a new edition of their complete catalogue of electrical 


and mechanical plant and machinery, arc lamps, accumulators, 
projectors, high speed steam engines, auxiliary machinery for ship’, 
ard other appliances. It has been endeavoured to make 1 
useful book of reference to civil, consulting and electrics 
engineera, shipbuilding tirms and buyers of machinery generally. 
Power Plant.— Messrs, T. R’chardson and Sons, of Hartlepool, 
have received an order for the supply and erection of a three-phase 
power and lighting plant for the Bristol Waggon and Carriage 
Works Company. The motors are to have an aggregate horse- 
power of 200, and for lighting the works there will be used 20 ares 
and about 750 incandescents. Ву the adoption of electricity it is 
claimed that a saving of £1,000 per annum will be effected. 


"Simplex" Steel Tube Conduit.—The Simplex Steel Гош 
Company (Limited), of Coventry-street, Birmingham, forwar 


advance sheets of a catalogue which illustrates and describes the 


steel tube conduit manufactured by the Company, and ie 
claimed to be the ideal system for interior wiring. Amongst 
advan*ages claimed are an all-round reduction of 50 per cent. int 
first cost of installation work. This tubing is supplied in random 
lengths of 12ft. to 14ft. at very low prices, the couplings, 55 
bends and pieces, &c., making the system very complete. 1 
tubes are enamelled steel, and the iin. No. 20 gauge weighs oniy 
4oz. to the foot run. No screwed couplings are used. Copies 9 
the catalogue ean be obtained by the trade on application. 


High-Voltage Lamps.—Messrs. E. Goossens, Pope and Co., А 
17, South Castle-s reet, L'verpool, iuform us that they с 
secured an order for 10,000 high-voltage lamps for the e 
Brighton Tower and Recreation Company. These lamps are ni 
with the Company’s patent damp-proof caps of the type ee = 
the illumination of the Great Wheel at Еҷгуз Court, London, w 5 
the lamps have given complete satisfaction. These lamps e в 
аге informed, now in extensive use for open-air lighting, and hav 
been fouud well adapted for this purpose. h 

Machinery Users Association.—An interesting report on t а 
work of the past year of this association is issued and can ba dera 
of the secretary, Mr. J. Macdonald, 5, Laurence Pountney-iane, 
London, E.C. 

Wireless Telegraphy.— Меғвгз. Miller aud Woods have 195 
ready an illustrated list of special apparatus for electric signa BE: 
through space. The list contains some notes on“ spark telegrap A 
which will prove of interest to those desirous of making experimen 
in this branch of electrical work. ЖЕТТ 

Supplies and Fittings Catalogue. — Messrs. Dobsons and oim 
Bros, (Limited), of Dublin, have issued a second edition of the 


32 7 


THE ELECTRICIAN, MAY 20, 1898. | 129 


illustrated catalogue of electric light supplies, &c., which is a well. 
got-up list, and should prove of service to wiring and contracting 


firms in the sister isle. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 11 to 17, 


with the ports of destination :— 


Argentina—Buenos Ayres, £445 (including £65 telegraph material). 
Australasia—Brisbane, £40; Fremantle, £39 ; Melbourne, £170 (tele- 
graph material); Sydney, £44; Townsville, £14; Wellington, £122. 
Azores—St. Michaels, £12. Brazil—Rio Janeiro, £859. British Colombia 
Santos, £842. British ('uiana—Berbice, £11; Demerara, £42. China 
—Shanghai, £395. Denmari— Copenhagen, £43. France—Boulogne, 
£110. Germany Bremen, £130, Holland—Flushing, £36. Hong Kong 
—£871. India—Bombay, £78 ; Calcutta, £74. Japun—Yokohama, £142 
(including £99 telegraph material). Madetra—£70. North Atlantic— 
Portugal— 
Beira, £375 (telegraph material); Lisbon, £2,310. Russta— Novorossisk, 
£23 ; St. Petersburg, £200. South Africa—Cape Town, £846; Delagoa 
Bay, £192 ; Durban, £908 : Port Elizabeth, £374. Spain—-Bilbao, £400 
(telegraph material); Cadiz, £40. Straits Scttlements—Penang, £356 
(telegraph material) ; Singapore, £456. United States—New York, £552 
(telegraph material) West /ndics—Teneriffe, £19. Total £23,212, against 


£11,520 (telegraph cable) Norway—Christiania, £70. 


£4,795 in the corresponding week last year (May 12 to 18). 


Electro-Harmonic Society.—The members of this society and 
visitors who have enjoyed its concerts will learn with regret that 
Mr. H. Alabaster has intimated his intention of resigning the post 
of honorary secretary. A special general meeting is to be held on 
Friday, the 17th inat., at 4.30 p. m., at the rooms of the Institution 
of Electrical Engineers, 28, Victoria-street, Westminster, S.W., to 


appoint a successor to Mr. Alabaster. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Bangor.—The Town Council have decided to include Upper 
Bangor in their electric lighting scheme, and the application to the 
Loca! Government Board for borrowing powers will be amended so 
a8 to cover the estimated cost (about £3,500) of the extension. The 


guarantee bond, to meet any unexpected loss on the working of the 


undertaking, now amounts to £667. 10s. 


Belfast.—The Electric Committee have devised a new scale of 
charging for electric current for lighting and power purposes. The 


revised charges, which come into force on the Ist July, are :—7d. 
per unit for the maximum demand for the first hour and a-half, and 
2d. afterwards ; for motive power, cooking, heating, &c., 4d. and 
lid. respectively. 
Birmingham.—The Birmingham Daily Post announces that a 
rovisional arrangement has been arrived at between the General 
urposes Committee of the Corporation and the Birmingham 


Electric Supply Company for the acquisition of the undertaking of 


the latter. The terms of purchase are on the basis of £10. 10s. per 
£5 share. The Council's expert in connection with the purchase 
is Mr. H. G. Harris, of Messrs. Bramwell and Harris. 


Church Lighting.—The contract for the electric lighting of 
Trinity Church House, Great Portland-street, London, W., has 
been carried out by Mr. Leo Sunderland (agent to the Brush Co.), 
39, Victoria-street, S.W. This building contains [a large public 

1, gymnasium, class room, reading rooms and residences for the 
clergy, and is wired for about 280 lamps, Mr. Sunderland has 
lately completed the lighting of St. Paul's, Clerkenwell, St. Paul's, 
Camden-square, the Church of the Smithfield Martyrs and St. 
Stephen’s Church Room, East Putney. 


Colombo (Ceylon).—An old subscriber to The Electrician, who 
“finds tea farming more to his liking than taking night shifts at 
central stations,” sends us an account of a total eclipse of the gas 
lighting at Colombo, where, owing to an accident at the gas works, 
the darkness of ‘‘a nasty wet night" lasted for two hours, At 
about 6:15 p.m. all the gas lamps in the place went out, and bya 
natural coincidence was followed by the electric light, as this is 
dependent upon gas for its generation. As а thunderstorm fol- 
lowed, the darkness was distinctly unpleasant and inconvenient. 
The cause of the gas failure was a stoppage in the water overflow 
pipes, causing the water to enter the gas mains. Messrs. Boustead 

ros., whose electric generating station is situated at Galle Buck, 
are at present dependent upon a gas engine plant, and consequently 
were promptly brought to a standstill. An attempt was made to 
meet the strain by means of the battery of accumulators, but 
although this was successful for a time the batteries ultimately gave 
out, and the supply of current ceased. The Times of (емон office 
was particularly unfortunate, as the premises are wholly lighted 
by electricity and tho printing plant is worked by gas power. 
Colombo's supply of power for the electric generating station will 
in the near future be taken from the tramway station, where 
2,500 н.р. in steam plant is available. 


Cork. — The governors of the Cork Lunatic Asylum have con- 
Sidered a report by Mr. J. W. Edmundson on the electric lighting 


of the Asylum. By taking current from the local electric light 
company the annual cost would be £1,835. 5s. 9d., and by putting 
down independent generating plant it would be £1,540. 6s. 7d. 
The capital expenditure of an independent installation is put at 
£5,765. The matter has, however, been postponed. 


Egypt.—An interesting annual report is issued by the British 
Chamber of Commerce of Egypt for the past year. The report 
atates that electric lighting is a branch of industry which is making 
considerable progress in Egypt, especially for private lighting. 
Current is offered at cheap rates, and is gradually coming into 
publie favour in a country where the climate is against all systems 
of illumination which raise the indoor temperature to any material 
extent, The Gas Company at Cairo, which has a concession 
covering the supply of both gas and electricity, has offered to light 
Cairo electrically, and this offer has been accepted by the Govern- 
ment. The extension of the offer to Alexandria is anticipated. 


Electrical Processes of Gold Extraction.—A competitive trial 
of Bettel's electro-zinc process of precipitation side y side with 
the Siemens-Halske process, both being specially adapted for the 
precipitation of gold from the weak solutions used in slime treat- 
ment, is being arranged for at the Geldenhuis Deep slime works 
in South Africa (says the Financial News). Mr. Bettel effects his 
precipitation on zinc with the assistance of an electric current, and 
one of the principal merits claimed for this process is that by its 
use а company handles all its own gold. The zinc from the electro- 
zinc boxes can be removed to the ordinary zinc precipitation boxes, 
and one wash-up gives а company both its sands and slimes gold, 
The recent New Comet mine experiments with this process were 
quite successful so far as the precipitation of the gold was concerned, 
and no by-products result from the process, 


Eton.—The District Council have decided to invite the Windsor 
and Eton Electric Installation Company to submit a tender for the 
lighting of the town. 


Glasgow.—The Corporation, on Wednesday, adopted the pro- 
posals of the chief electrical engineer (Мг. W. A. Chamen) as to 
the extension of the electricity supply undertaking. Full par- 
ticulars of these proposals appeared in our last issue. In moving 
its adoption the Chairman of the Electricity Committee (Bailie 
Maclay) said that it might be regarded as an ambitious programme, 
but of the sum required £150,000 had been spent already, leaving 
a balance of £400,000 for the erection of new works. Glasgow, he 
feared, had rather lagged behind in past years. In Liverpool there 
had already been spent £468,000; in Manchester, over £300,000, 
while an extension involving some £200,000 was contemplated ; 
and in Edinburgh £230,000 had been spent. 

The Tramway Committee recommend the Corporation to increase 
the salary of Mr. John Young (manager of the Corporation tram- 
way) from £1,250 to £1,500 a year. The committee also recom- 
mend that the salary of the engineer (Mr. Clark) be increased by 
£50 per annum, 

Greenock. — The Police Commissioners, having successfully 
opposed the application of the North British Electricity Supply 
company for a Provisional Electric Lighting Order, have instructed 
the electricity sub-committee to consider and report upon the best 
method of establishing municipal electricity supply works. 


Hammersmith (London).— At the last meeting of the Vestry the 
Chairman of the Electric Lighting Committee referred to the satis- 
factory results that had attended their electric lighting scheme. 
They had only been supplying current for private lighting for nine 
months, and six months for street lighting. The report submitted 
by the chief engineer stated that up to the present time an average 
price of only 4jd. per unit had been received from private con- 
sumers, being the lowest obtained by any London municipal autho- 
rity whose accounts bad been published. Thecharge to the lighting 
rate was only £22. 10s, per lamp per annum for the public lamps. 


Hospital Lighting.—At a meeting of the governors of the North 
Eastern Hospital for Children, Shoreditch, it was announced that 
arrangements are being made to light the hospital by electricity, 
the management considering that considerable benefit will result to 
the health of the inmates, and might also have the effect of reducing 
their insurance, and thus save the funds of the hospital, 


Huddersfield.—The minutes of the Tramways Committee, pre- 
sented at Wednesday's meeting of the Town Council, stated that 
the tramways manager and the borough electrical engineer (Mr. 
A. B. Mountain) had been instructed to prepare and submit а 
report as to the adoption of electric traction on опе or more sections 
of the tramway system, having regard to the utilisation of the 
present rolling stock and capital expenditure. 

Hull.—At the meeting of the Electric Lighting Committee, on 
Thursday last, the chairman (Mr. Skinner) presented a statement 
of the past year's working of the electricity supply works, He said 
that the work of extension to the weat and north wards was being 
proceeded with, the buildings were near completion, the equipment 
was proceeding with due despatch, and in a short time they hoped 
to have this latest addition in operation, During the year they had 
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had, with scarcely an exception, а continuance of the support so 
largely given before, supplemented by 134 new users and 65 old 
customers who had increased their lighting, many of the new 
customers requiring a very large supply. No accident or serious 
breakdown had occurred during the year, and the works had been 
maintained in an efficient manner. "The total working costs were 
slightly in advance of last year, but this was more than accounted 
for by the increase in salaries and wages, by a heavy rateable 
charge, and by the necessity to provide a supplementary plant to 
keep pace with the demand for current. Тһе temporary works 
erected in North-street had cost about £900, all of which had been 
charged to revenue. At the close of the financial year they reduced 
the charge for motive power, and had reason to believe that a large 
response would result from this concession. The total expenditure 
on capital account now amounted to £61,738, of which £14,103 had 
been spent during the past year. 


Total revenue for the twelve months waa ........ ... 210.453 
Expenditure: "T 5,450 
Balance ...... ТОТ ИИБИ 5,C03 
Interest on loans. . 41.496 
Sinking funk. ss eeeee ТООСУ 1,407 
— — 2.963 
42.040 


Showing a net profit to be carried to reserve. 
The committee discussed the report submitted by the borough 
electrical engineer (Mr. A. S. Barnard), relating to the extension 
in Kast Hull and provision of further plant for both that and the 
west districts, at an estimated cost of £26,000. "The necessary 
borrowing powers are to be sought. 


Ibero-American Benevolent Society. On Saturday last, at the 
Kings Hall, Holborn Restaurant, London, was held the eighth 
annual dinner of the Ibero-American Benevolent Society, a charity 
in which a large amount of interest is taken by submarine telegraph 
men, who, at Saturday's festival, formed a representative group. 
Politics were eschewed, and the function was entirely devoted to a 
recapitulation of the charitable services rendered during the year 
to Spanish and Scuth American applicants for relief from the 
rociety’s funds. The gathering was presided over by Mr. C. E. 
Schwann, M.P. for the Northern Division of Manchester, and 
nearly 200 guests were present on the occasion, including the 
representatives in this country of the South American States 


Ilford.—Mr. W. C. C. Hawtayne, the Council'a consulting 
engineer, has visited this district for the purpose of selecting a site 
for an electricity supply station. 

Jedburgh.—A communication from Messrs. Lorrain and Purves, 
of Lundon and Edinburgh, relative to the introduction of the 
electric light, has been referred by the Town Council to the Light- 
ing Committee. In a town where gas is 5s. 104. a thousand there 
ought to be an opening for an electricity supply undertaking. 


Kertch (Russia).—The Local Authorities of this city have under 
consideration projects for electric lighting and other public works, 
and there is every reason to believe that offers for the necessary 
plant and apparatus from British firms of repute would have con- 
sideration from the Municipality. After the preliminary works of 
lighting, water supply, and canals have been completed it has 
been decided to put down a tramway line of between four and five 
miles in length, for which, most probably, electric motive power 
will be used. The construction of the line has been, in principle, 
decided upon, and electric tramway contractors should lose no time 
in formulating their offers for the work. With careful manage- 
ment it is the opinion of those able to judge that the line ought to 
pay well. 

Keswick. — Official notice is given that the Keswick Urban Dis- 
trict Council propose to transfer the powers and liabilities conferred 
by their Electric Lighting Provisional Order (1896) to the Keswick 
Electric Lighting Company (Limited). The period of the transfer 
is 42 years, after which the Council has the right of purchase at six 
months' notice. The pecuniary consideration of the transfer is £520, 
and the Company are to erect, maintain and supply current to three 
lamps throughout the whole of the period. 


Lambeth (London).—The Vestry have approved the plans sub- 
mitted by the South London Electric Supply Corporation for their 
electricity supply station in the parish. 

Leeds. The City Council have received an intimation from the 
Local Government Board that the Provisional Order enabling the 
Corporation to issue stock, irredeemable or otherwise, for the pur- 
chase of the undertaking of the Yorkshire House. to- House Elec- 
tricity Company had been made, and will shortly be submitted to 


Patliament for confirmation. 

Llandudno. At the meeting ofthe Town Council, on Wednesday, 
Mr. A. H. Preece, the Council's consulting. engineer, presented a 
report on the progress made with the electric lighting scheme, and 
on the proposal to supply electric current for working the proposed 
light railway from Llandudno to Colwyn Bay. The Council have 


now arranged terms with the promoters of the project, and have 


sanctioned the use of the overhead trolley system. The sole out. 
standing question is the price to b» charged for current. Mr. 
Preece estimated that the extra capital expenditure entailed by 
putting down additional plant at the generating station would be 
£5,000. The promoters agree to рау £600 to the Council as soon 
as the scheme is sanctioned, and the Council offer to lend the 
promoters £15,000 at 3 per cent. 

London County Council.—At Tuesday's meeting it was resolved 
to grant a loan to the Vestry of Hackney, part of which should be 
used for the fitting up of the Vestry Hall with electric light. An 
item of £1,110 for generating plant and works at the public baths, 
and for mains for the baths to the Town Hall, was not allowed. 

The Highways Committee reported that by the Bill of the 
London United Tramways Company, it was proposed to repeal 
sections 17 to 28 of the London United Tramways Order, 1805, 
relating to the use of mechanical power, and to authorise the use 
of electrical traction upon the whole of the Company's system, which 
extended not only within but outside the County of London, and 
for this purpose, amongst other things, to place poles to carry wires 
over the stree's. The Council, while offering no objection to the 
use of the conduit system of electric traction, had consistently 
refused consent to the introduction of the overhead system, and 
the Committee therefore recommended that the Parliamentary 
Committeo give evidence against the Dill. The report was, how- 
ever, withdrawn. 

The recommendation of the Highways Committee with respect 
to the National Telephone Company's underground works, which 
appeared in last week's Electrician, were approved. 

Lyons (France).— Electric light and power make satisfactory 
progress in this district. The Jonage Сага! and Electric Power 
Company, which has practically finished its installation of electrical . 
plant for 20,000 н r., anticipates a large demand for current for 
mill lighting and loom driving. At St. Etienne the use of electric 
motive power for working the silk looms has become very general, 
aud although the price per piece paid to individual weavers has 
decreased, the total salary has probably increased, as with an elec- 
tric motor it is found that a young girl can produce one-third more 
in a day's work than a strong workman can by hand-power. 

Madeira —On June 22nd (Jubilee Day) the inauguration of the 
Madeira Electric Lighting Company took place. This Company, 
which is an Eng'ish one, has obtained from the ‘‘ Camara," or town 
council, a concession for the lighting of the city. Tho concession 
is granted for a period of 40 years, and is renewable for further 
periods of five years at the option of both parties. The plant and 
machinery of the Madcira К'есїгїс Lighting Company consist of 
three Parsons’ steam turbines coupled d rect to three high-speed 
shunt-wound dynamos. The two-wire system of distribution has 
been adopted. The streets are illuminated with 500 16 c.p. 1ncan- 
descents, ard eight 2,000 c.p. arcs. Several of the chief hotels, 
the Grand Theatre, and few private residences have adopted the 
electric light, and it is anticipated that in the very near future the 
large majority of public buildings, private houses, and shops will 
have discarded the antiquated oil lamp for electric illumination. 

Mitchelstown (Cork).— The Board of Trade have, after con- 
sidering the report of Major P. Cardew, refused to grant the appli- 
cation of the Guardians for a Provisional Electric Lighting Order. 

Newcastle-on-Tyne.—In view of the early expiry of the lease 
of the tramways tho Tramways Committee recommend the Town 
Council to engage Dr. John Hopkinson to prepare a report on the 
advisability of converting the system into electrical lines. Ir. 
Colam із to advise on the proposal to employ cable traction. 

Newington (London).—The Local Government Board have 
sanctioned the Vestry's application for power to borrow moneys 
for the purchase of a site for an electricity generating station. The 
Vestry are advertising for tenders for electrical plant, &c. | 

Newport (Mon.).—O wing to the receipt of а communication 
from Mr. E. Bickerdike, of Montreal, asking for authority to 
establish a system of electric tramways in the town, the Boroug 
Engineer has been instructed to report upon the matter. The 
present lessees of the tramways are not indisposed to equip thé 
lines on the overhead trolley system, provided they can obtain 
electric current at a reasonable rate. 

The Town Council have adopted а recommendation to expend an 
additional sum of £5,000 on the electricity supply undertaking. 
the expenditure being described as extras to existing contracts. 

Nottingham.—4A meeting of the Nottingham City Council in 
Committee was held on Monday to discuss the extension of the 
trainway system and of the introduction of electric traction. he 
propo:als were, with some slight modifications, approved. The 
Council at the same time authorised the Electric Lighting Com- 
mittee to reduce the price of electric current and to extend the 
aystem to the whole of the borough as soon as possible. 

The Corporation are applying to Parliament for powers io 
establish a fire insurance fund for the purpose of rebuilding 8n 
restoring any property belonging to or in the control of the Corpora. 
tion. The fund is to be allowed to accumulate to £50,000, out of 
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which loss by fire is to be made good, and in the event of the fund 
falling below this sum in consequence of claims made upon it, the 
reeerve is to be again made up to the sum named. The idea 
originated with the recent proposals of the fire insurance companies 
to increase the premium for electric light risks. 

Paddington (London) —The Visiting Committee of the Board 
of Guardians have been instructed to consider and report upon the 
advisability of providing the necessary generating plant for the 
electric lighting of the workhouse and infirmary. 

Partick (Glasgow).—The Police Commissioners have appointed 


a committee to discuss the proposal to obtain a supply of electric 


current for public and private lighting from the Glasgow Cor- 
poration. | | 

Portsmouth.—The Electric Lighting Committee have resolved 

to borrow a further sum of £5,000 for the purpose of laying elec- 
tric light mains in several additional streets. 
Private Bill Legislation.— The City and Brixton Electric 
Railway Bill, which has already been passed by the House of 
Commons, has been referred to the Unopposed Bill Committee of 
the House of Lords. The Bill is for the incorporation of a new 
Company, with a share and loan capital of £1,600,000, for the 
purpose of constructing an electric railway from Brixton-hill to a 
junction with the City and South London Railway under High- 
street, Borough. 

A Select Committee of the House of Lords have passed the 
London, Walthamstow and Epping Forest Railway Bill The 
original Bill, passed in 1894, authorised the construction of a line 
155 miles in length from London to a point near High B:ech, in 
Epping Furest, on the same principle as the City and South 
London, the London Central, the City and Waterloo, and other 
electric railway projects. 

Reigate.—A special meeting of the Town Council was held last 
week for the purpose of further discussing the electric lighting 
question. It was announced that Prof. S. P. Thompson had pre- 
sented a report, in which he recommends that the best system for 
the district would be a mixed one—a higli-tension alternating 
current system, using local low-pressuro mains wherever it would 
pay to put these down, and feeding them with transformers on the 
three-wire system. If the district were to be wired on the low- 
pressure plan throughout the cost in mains and feeders alone 
would be from £3,000 to £3,500 higher than if the high-pressure 
eystem of distribution were adopted. Finally, he approved of the 
original scheme prepared by Мг. F. Н. Medhurat, with some slight 
modifications. The Council have authorised Mr. Medhurst to 
prepare plans and specifications, во as to embody Prof. Thompson's 
recommendations. 

Salford.—The Town Council, on Wednesday, approved the plans 
for the erection of a new electricity generating station in Straw- 
berry-road, at an estimated cost of £28,161. The Chairman of the 
Electric Lighting Committee (Mr. A. Haworth) said they were con- 
sidering plans for the application of electric traction to the local 
tramways, and as they had gone as far as they dared in supplying 
current to consumers they had to decide between extending the old 
station and erecting a new one. Не believed that, unless perhaps 
for the first year, the proposed new station would not entail any 
charge on the rates. The electricity works were making gratifying 
progress, and the deficiency had been reduced by £900 during the 
past year. 

Shoreditch.—-Mr. Н. E. Kershaw, at Tuesday's Vestry meeting, 
moved the adoption of the report of the Electric Lighting Com- 
mittee. He congratulated the Vestry upon the success of the 
undertaking during the nine months. The total protits reached 
£4,264, which, if the works had been owned by a company, would 
be equal to a dividend of 63 per cent. A net profit of £2,072 was 
left after providing for interest and redemption of capital, there 
being an actual surplus of £700 after repaying the amount advanced 
from the rates. Mr. Kershaw said the results were phenomenal, 
and were a record for so short a period. The Committee had no 
intention of entering upon a discussion of the cost of dust destruc- 
tion before the completion of the firat working year. A discussion 
took place, and an attempt to refer the accounts back so that the 
accountant might prepare a joint balance sheet of the refuse 
destructor and electric light undertaking met with no support, 
and the report and accounts were unanimously approved. The 
rating of the electricity and dust-destructor works have been fixed 
upon a 3 per cent. basis on the ccst of the land and buildings, in 
accordance with the decision of the House of Lords in the case of 
the London County Council v. Erith, half the total amount (£500) 
being debited to each undertaking. 

Southampton.—The Town Council have decided, upon the 
recommendation of the electrical engineer, that when the total 
number of units consumed by one customer in any one year for 
lighting exceeds 30,000, the maximum charge be dd. per unit 
instead of 6d. The number of units metered at the works during 
April was 17,468, an increase of 6,780, or 63 per cent. over the 


output for April, 1897. | 
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Stafford —The Town Council have adopted the recommendation 
of the Gas and Electricity Committee to grant a bonus of £250 to 
Mr. J. Е. Bell, the gas and electrical engineer, for extra services 
rendered in connection with the installation of the electric light. 
The accounts of the electricity department were presented and 
approved by the Council on Tuesday. The gross profit for the past 


year amounted to £527. 


Telephone Trunk Extension.—Weybridgo (Surrey) has been 
added to the towns connected with the main telephonic trunk line 


system of the country. 
Telegraph Extension in South Australia.—The South Aus- 
tralian Government has decided to erect a second overland telegraph 


line to Port Darwin. 

Train Lighting in Russia —The carriages of the Trans-Siberian 
express trains (from St. Petersburg to Toinsk) are lighted eleciric- 
ally. On a journey which occupies six days and six nights, well- 


lighted trains prove a real necessity. 

The Salaries of Provincial Telegraphists.—The Postmaster- 
General has approved of a scheme for increasing the salaries of 
sorting clerks and telegraphists in the provinces, similar to that 
dealing with the corresponding class of oſticers in London. 

Trieste (Austria).—A contract has been entered into by the 
municipality of this city with Messrs. Ganz and Co. for the con- 
struction and equipment of electricity supply works, and it is 
expected that a large portion of the city will be lighted electrically 


by the end of the year. 
Wolverhampton.—The annual report of the Council of the local 
Chamber of Commerce states that the electrical industry iu the 
town, which commenced in а comparatively humble way, is rapidly 
becoming one of the leading trades of the district, employing about 
1,900 hands, Large contracts have been carried out by the local 
makers for electrical machinery for England, and many parta of tho 
world, and the industry has established for itself a great and world- 
wide reputation, The local works are fully employed, and the 
industry appears to have a good future before it. The Electric 
Street Car Manufacturing Company was established last year, and 
has erected works in the Wednestield-road, and G. R. Blot (Limited) 
have just commenced to manufacture accumulators at their new 


works at Wednestield. 
Cricket.—St. Pancras Vestry Electric C.C. v. Wandsworth 

Electric С.С. A match between these clubs took place at Hamp- 

stead on Saturday, the play resulting in a win for Wandsworth by 


44 to 29. 


COMPANIES MEETINGS AND REPORTS. 


—— — 


West India and Panama Telegraph Company 
(Limited). 

The forty- second ordinary general meeting of the members of this Com- 
pany was held at Winchester House, Old Broad-street, London, on Wed- 
nesday, under the presidency of Mr. William Andrews, 

The MANAGER AND SECRETARY (Mr. R. T. Brown? read the notice 
calling the meeting, and the report of the Directors was taken as read. 

The CHAIRMAN said: There is not very much to be said with respect 
to the proceedings of the half-year ended. The receipts were £32,228, 
compared with £34,053 in the corresponding period of the previous 
year, a falling-off of £1,825. That is ascribable to two causes—one was 
that in the corresponding period of 1896 the French cable bappened 
to be interrupted, and we therefore obtained augmented receipts ; 
and the other was that the disastrous state of trade in the West 
Indies was intensified, and consequently our business was diminished. 
Of course we depend entirely on the movements in the West Indies. 
If they are favourable, we benefit; if they are unfavourable, the 
reverse. Тһе expenses do not offer scope for much observation, They 
were £19.772, against £21,298—a decrease of £1.626—but you must 
not suppose that that is owing to any effort of the Directors to reduce 
expeuses, because they have already brought them down to the lowest 
limit. dt simply arises from our having had to use a smaller quan- 
tity of cable in the repairs effected. to the line. Owing to the falling- 
off in receipts we have had to transfer from reserve fund to revenue 


account £1,009 in order to enable a dividend to Le pad on the 
It is quite true tbat the difference required to 


Ordinary shares. 
make up this dividend only amounts to £278, so that we very 


nearly earned it in the half-year, but we thought. looking at the 
circumstances of the Company and the patience which the Ordinary 
shareholders have always shown (and, mark you, really, хо to say, 
authorised by the fact of the increase in the value of our Investments) that 
we might withdraw this small sum from the reserve fund, and we shall in 
no way whatever interfere with the security afforded из by that 
fund. Consequently the Directors are enabled to recommend the 
prescribed dividends on the first and second Preference shares aud a 
dividend of 6d. per share on the Ordinary free of income tax. We 
have had a difficult half-year, and I do not know that we could have 
expected much more than we have got. What Tam now about to say really 
belongs more to thecurrent period than tothe period covered hy the accounts. 
I am sorry to tell you that owing to the financial crisis in Antigua and 
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St. Kitta, they felt themselves compelled to reduce the subsidy which each 
of those islands pays us from £800 to £600. Then the subsidy of £2,000 
per annum which has hitherto been paid to us by Jamaica we have had 
notice is discontinued from March 5156 of this year, and we believe that 
that amount will in future be going to the Bermuda-Jamaica line. The 
sharcholdlers were informed at the last meeting that the necessity would 
probably arise for us to renew or partially renew the line which effects our 
duplication between Trinidad and St. Croix, so as to maintain the dupli- 
cation of the aystem which had been interfered with by the failure 
of that cable. We believe we have succeeded in saving a certain mileage, 
which would join ou with the new cable that we shall be sending out, and we 
have entered into а contract to send out this cable, and with it—for the pur- 
pose of economy, and making the one expedition serve the two purposes —a 
certain quantity of store cable—about 160 knots—for the general purposes 
of the Company. You will all probably remember that an announcement 
was made in the newspapers that the new cable from Bermuda to Jamaica 
would be, it was expected, completed and laid in time to open on the lst 
of January this year. The Directora of this Company very caretully considered 
the position, and although thisthreatened cable was not submerged and might 
fail to be completed, they deterinined to accept the tariff laid down by our 
Government and Parliament for the new company, when it should be estab- 
lished, of 3s. per word between England and Jamaica; and the Directors accord- 
ingly, in concert with the connecting companies, without waiting for the 
opening of the new cable, introduced this tariff as from the Ist 
of January last. The colonies thereupon—like Oliver Twist, I 
suppose--axked for more, and they thought they were entitled to 
reductions in the local tariffa—that is to say, the tariffs between the 
different islands. It is quite true that there is no company but ovr own 
there, and therefore we felt that it would be quite a voluntary concession 
on our part if we agreed to meet their requests. However, we thought 
that on the whole it would be a wise measure for us to concede а 
pretty considerable abatement of these tariffs, and we accordingly did 
во. Incidentally I may mention with respect to these arrangements 
that the Cuba Compauy have objected to our accepting messages at 
Jamaica from the Bermuda route since its opening for stations east of 
Jamaica at our through rates ах contrary to their agreement with ив, and 
they have begun proceedings against us on this and other points, as to 
1 9 0 however, our legal adviser informs us that counsel consider we have 
а good сазе, It would, however, be manifestly iinproper for me now to say 
anything further on this matter, which is relegated to the consideration of 
the Courts, and is, therefore, sub judice. Now, gentlemen, with respect to 
the reductions of tariff you will, no doubt, remember that Mr. Chamberlain 
made an announcement that support would be atforded to the West Indies. 
The necessity of assisting in some shape, and, indeed, of coming to the rescue 
к a i QUE 55 become quite apparent. We thought that we 
politic direction, and Ve f „ this far-sighted and 
| Irection, at by making reductions and inerea:ing facilities we 
1 assist in our small way iu encouraging any revival in the West 
Ri e derive benefit which the existing stagnation 
I Serin wiel 155 sean) postpone ор уен to come, it not altogether. 
5 1 ksh it were in шу power to arrive at the exact figures 
upon our re:enue of these reductions, which is, of 
n the point that most interests you. I may say, however, that 
the falling off in the revenue was much less than we anticipated 
and that latterly—strange to say, within the last fortnight or s 
our revenues have actually increased, but we have reason 10 helices that 
this is consequent probally — we cannot say for certain upon the bien 
of messages sent over the line owing to the lamentable war ! t x 
Spain and the United States ; acd again, of course wo с: t а bo 
oi Me the ee falling-off which touk place be ш 8 
ay not have been owing to the аа | 
going 1 before ihe: actual onus Rm ups 
are in this respect obliged to sound an uncertain note I er 
what it was worth, in anticipation of interrupti е. 1 may say that for 
misterium no : 3 mne iption to our cables, which 
1 VEGA m ium IE у have taken place and. been repaired) 


; i o procure interventi , | 
terterence with us ; but as you | rveution to prevent in- 


all know, in times of i 
1 ` үа "б 
public interests are apt to go to the wall M, private and even 


Ў _ W : 
We have got our ship on the spot, and we are Ve are doing our best. 


possible rapidity to take steps to the best of e 5 


gomg. Jam glad to say that at present it is g 
„з s px come, it is going effectively. 1 now move 
а . 107 ( 03 

m 1 5, and aecounts to December 91, 1897, gubmitted 

us т‹ Pup cd by the В ж nds hereby recived and adopted, and that 

Nm ш. íi is M dividends of Gs. per share on the ral prefer- 

on the ond 195 F % 64 
y rhea res the lust free of ince —һ „ 

1 rome tar—be and the sume ari 


8 HENRY HOLM ES scconded the motion 
Mr. THORP inquired whether the | 
new company, and whethe 


The CHAIRMAN put the motion and it was carried unanimously, He 
afterwards proposed the re-election of Mr. Holmes as а director. 

Mr. WALTER B. KINGSFORD seconded the motion, which was 
carried unanimously. 

The auditors having been re-elected, 

Mr. JOHN NEWTON proposed a vote of thanks to the Chairmau and 
Directors, who, he thought, mus“ be experiencing considerable anxiety at 
the present time. | 

Mr. THORP seconded the motion, which was carried unanimously. 


The CHAIRMAN acknowledged the vote, and the proceedings then 
terminated. 


African Transcontinental Telegraph Company (Limited). 


The annual general meeting of this Company was held yesterday 
(Thursday) at the offices, 15, St. Swithin's Lane, London, E.C. 

The Right Hon. CECIL J- RHODES, who presided (in the absence of 
the Duke of Ahercorn) said, in the course of his address in moving the 
adoption of the report: 1 will, to the best of my ability, tell you the situa- 
tion of the African Transcontinental Telegraph Company. It is, I think, 
about six years ago since the Company was formed—in 1892—and I think 
those who subscribed looked on it as rather a hopeless scheme at the time ; 
Lut six years have passed, and we will just see the position. In the first 
place, looking at the financial portion, you were asked to subscribe £140,000, 
which, we thought, would suffice for the first section of the line. I may 
tell you, however, that that £140,000 is almost spent; and you would 
like to know how far we have got. We have gone from Umtali to 
Tete, from Tete to Blantyre, from Blantyre to Fort Johnston, from 
Fort Johnston to Kota-Kota, and we are now close to Bandawe, and 
expect, in about 15 months, to be at Abercorn, at the eouth end 
of Tanganyika. Now we have had great difficulties with this line. When 
we first started we formed the idea that we would go from Salisbury, 2 
Mashonaland, to Tete. We had to carry the whole of the telegraph poles 
from Beira to Salisbury and then to carry them and erect them in the 
“fly” between Salisbury and Tete, A good many lives were lost in that 
undertaking, and when we were nearly through to Tete the war broke out 
and the natives cut all the wires and carried them away. Іа addition we 
found that there was very little water on the route, and that it was 4 
very unhealthy route. About that time I proceeded to Salisbury, and 
after discussion came to the conclusion that it was better to abandon the 
line from Salisbury to Tete and to start again. We therefore started from 
Umtali to Tete. I think that was the best thing to do. I thought of 
carrying the poles out of the “fly” and re-erecting them along the 
Umtali- Tete line, but when we in the first instance undertook the line 
aud gave the order in England, the manufacturers had not considered the 
question of carriage, and our line from Salisbury to Tete weighed per pole 
180lb., aud these had to be carried by the natives for 200 miles. Having 
been put there it was very difficult to carry them out again, and the 
cheapest thing was to abandon the whole thing and start again, We 
therefore abandoned that line of 200 miles, and got fresh material, with 
poles weighing only 1141b., which, divided in about half, weighed 55 and 
58lb., and we then erected this new line, We have left m the 
dezert the 200 miles, and I think that we were blameable i" 
not considering, in the first instance, the question of carriage. ery 
fortunately Dr. Jameson arrived on that occasion at Salisbury, and 
he agreed to go to Umtali, and from there to Tete, and find out if it was е 
suitable country. It had never been traversed before. It was durmg the 
rebellion, and the natives were unpleasant. He went through, however 
and made arrangements with the Portuguese at Tete, and then caue back 
down to Beira, atong the Zambesi, and joined me again. You probably 
hoticed the other day that we got our telegraph through to Blantyre 
Meantime the people north of the Zambesi had completed their wor 
while we had been doing the south. We lost about £40.000 in the attempt 
to get through from Salisbury to Tete. Owing to that the undertaking 
has been more expensive than we expected, and up to Bandawe it 
will roughly cost us the £140,000 which has been subscribed. t 
number in all 180 shareholders. The public has given us abou 
£46,000, and the balance I have had to subscribe. We have 00% 
made, subject to your approval, an arrangement by which the Charter 
Company agree to subscribe the money to complete the line fron 
Landawe to Abercorn, about 300 miles. We have a certain sum les 
and they will take shares for that amount. That will make our ji 
capital about £170,000. The subscription is a perfectly fair thing for t 
Charter because it is the development of their own territcries, and y 
undertake to administer the line for us free of charge, we giving them i Я 
privilege of the use of theline. I think, lookinz at it broadly, it 18 f s 
arrangement, because we cannot expect to make any prolit out of th 
undertaking until we get through to Cairo. ‘Then we shall come into 2e 
petition with the cable lines, but until we get through I do not think tha 
the local returns will pay us. 
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south end of Tanganyika to the north end, and from the north end to the 
capital of Uganda is 250 miles, and the Lake i« 350 miles, or together 600 
miles, That means the north will have 1.400 miles before them after 
October, and we shall get to the south end of Tanganyika within a year. 
We then have 600 miles todo, I do not estimate that we shall have to do 
more than 670 miles, and I have allowed ICO, COO for that. Your 
competitors will then be the Cable Company, with its two lines on 
the east and the west, but they bave an enormous capital to pay on, and 
they must maintain their cable with ships. We have found out that the 
land line is no expense whatever once it is erected, so you will compete 
with a practically small capital, at no expense to spak ot for maintenance, 
against a very heavy capital and à cable in connection with which ships 
have to be maintained in order to keep them in repair, for they are con- 
tinually chafing on the rocks and the expense connected wi'h their 
breaking is enormous, Whenever a break occurs a ship has to steam 2,000 
or 3,000 miles to make the repair and then they have have to steam that 
distance back again to port, and the cable company has to keep one or two 
ships entirely devoted to the repair of their cables, After considering the 
watter, the Chartered Company does not bind us to а tariff, and, 
аз 1 have pointed out that there is a check on our charging too 
excessive rates in the fact that the sea cables would be left 
open. I think I have described the position clearly to you. 
The only other point is the question whether when we get to Uganda the 
Egyptian or the Euglish Government will have completed from Khartoum 
to Uganda. We must sce what they will do. I recognise the heavy 
expense that it means, and with their enormous responsibilities in England 
it is a question whether they will find the amount necessary to complete it. 


If not, we shall do it ourselves, and that will give us, I think, a very 
It should not cost more than £100 a mile for the 1.200 


practical return. 

miles. Therefore I do not think we shall be called upon to do more than 
go as far аз Uganda, and I think you will approve the plan we have proposed, 
which does not necessitate caliing upon you for any further subscription. We 
have found out by experience that the land-line when made of iron hardly 
ever breaks down in fact is a safer means of communication than the cable. 
Our most extreme opponents at the moment are those who hate а thing of 
this kind because it is expansion, and therefore some indirect respon- 
sibility on the empire; but I really think that even our most extreme 
opponents are now shaking their heads and saying, Mell, we really 
believe they are going to get through," and I am perfectly sure of it. But 
however annoyed our opponents may be they must look upon the matter 
уз practically completed. 

Karl GREY seconded the resolution, which was carried unanimously. 


An extraordinary general meeting was held subsequently, when a reso- 
lution was passed increasing the capital of the Company to £300,000 by 


the creation of 160,000 shares of £1 each. 
A vote of thanks to the Chairman closed the proceedings, 


The following is an abstract vf the Directors’ report, and gives a clear 
idea of the dithculties involved in carrying on the Compavy's undertaking :— 

Nl ishury- Tte Section, —TVhe anticipations in regard to the completion of 
the Salisbury-Tete section have not been realised, owing to the native 
rebellion. In 1895.96, the wet season, which usually commences in 
November and lasts until the end of February, was characterized by an un- 
usually heavy rainfall, and although the contractor had notified his inten- 
tion of working through the wet season he was unable to make any progress, 
andin January reported the whole country as being a swamp., In consequence 


of the unprecedented storms, and the very great scarcity of foodstuffs, the 
On the resumption of work Major 


contractor was obliged to stop work, 
Forbes was placed in charge, the contract with Mr. Roach for the con- 


struction of this section having been cancelled. Major Forbes at once 
obtained a good supply of native boys, and had hopes of completing the 
line by the end of September, 1896, The Mashona rising prevented this, 
as the boys deserted or refused to work as soon as they heard the natives 
had risen, Under the circumstances, Major Forbes was obliged to retire 
and leave the work uncompleted. 


New Routes Umtali to Ie. When the country wes рле fed and the 
construction party went out again, it was found tha: during the native 
rising the line had been practically destroyed. Mr. Rhodes therefore 
decided to abandon the oll route, and, as Dr. Jameson was at hand, he 
asked him to survey a route from Umtali to Tete, vid Mount Bismark. Dr. 
Jameson subsequently reported that there was good water a'l the way 
except in one instance; that the country was perfectly healthy for 100 
miles from Uintali (being a high plateau); that the natives were most 
friendly. and that he encountered no Tsetse Пу. Whilst at Tete, Dr. Jame- 
son made arrangements with a local tirm to construct at once about 125 


miles in the direction of Umtali, and the remaining portion, about 25 miles 
The Directors consider that thanks 


was given to а contractor at Umtali. 
are due to Dr. Jameson for the discovery of this route, which is in every 


way preferable to the old one, and it is owing to his efforts whilst at Tete 
that the line has now been completed. A telegram was received from Capt. 
Daly at Blantyre, on. April 20th, reporting that communication had been 
effected with Umtali on the previous day. T'heinportance of the establish- 
ment of communication with Tete, Blantyre, Zomba and Lake Nyassa, can- 
Now that the line is open for traflie a very con- 


not be over-estiinateil. 
siderable bustness may be anticipated from the numerous points, including 


the clief centres of the British Central Africa Protectorate, which are now 


placed in telegraphic communication with the outer world, 


Ti te-Blanture Setion.— Communication was first established between 
„ miles, on Oet. 22, 1893, aud since that 


these two points, a distance of 112, 
time the line has worked well. The faults which have occasionally arisen 
have only been such as are incidental to all overhead lines, and have Leen 
speedily removed, 

Btantyre-Zomba Section, This section of 40 miles was commenced on 
April 25, 1896, and completed, and an office opened at Zomba on July 8 of 


that year. 


Zomba-Fort Johnston Sectton.—The survey of this section—78 miles — 
was completed on April 16, 1597, aud communication established shortly 


afterwards. 
Fort Johnston- Ао Nota Scetion, This seetion—about 145 miles—was 


completed, and the first telegram despatched on Dec. 10, 1897. 
Kota- Kota- Bandawe Netion,— In December last the poles on this section 
(approximately 80 miles) had been planted for 43 miles, so that this section 


should now Le nearing completion. 
Bandawe- Karonga Section. —]n July last the survey of this section, 150 


miles, was completed, and parties were at work clearing the line and laying 


out the material. 
Karonga-Abereorn Section. — This section, about 220 miles, is now being 

surveyed. Tenders have been invited for a further 200 miles of material 

for this section, which it is intended to ship as soon as possible. This 


material will. it is expected, be suthcient to carry the line to the south end 


of Lake Tanganyika. 

Branch Ling between Chikwawa-Ch?romo.—'This line, 46 miles, has heen 
in good working order for some time. A Portuguese line connects with 
Chinde. The Foreign Office have found this line to be of great assistance 
in communicating with their officials in the Protectorate. 

MANAGEMENT, 
The management of the Company's lines is now in the handa of Mr. 


G. Н. Eyre, who was recently appointed. Po-tmaster-General of Rhodesia, 
on the resignation of Mr. Duncan in. October. 1896, it being considered ап 


advantage to have all the telegraph lines of Rhodesia under the control of 


the Postal Department. 
The Directors place on record their thanks to Mr. Somerset R. French, 


Postmaster-General of the Cape Colony, for the valuable services rendered 


by him to the Company in the past. 
The Directors regret that, owing to frequent attacks of fever, Major 


Forbes has been obliged to come to England to recruit, and that his health 
will not permit him to return to carry оп the work of the Company, and 
the Board place on record. their appreciation of the valuable services 
rendered by Major Forbes whilst he had charge of the construction of the 
Company's lines; Ou Major Forbes’ departure from British Central Africa, 
Captain Н. S. Daly took over charge of the Company's affairs. 

With the pacitication of Mashonaland, and the establishment of direct 
cominunication with Tete, Blantyre, Zomba, and Lake Nyassa, it may, the 
Directors consider, be contidently predicted that the worst troubles are 
over, and that the Company may look forward to being able to push on the 


extension of the line with greater rapidity. 


New General Traction Company, Limited. 


The second annual general meeting of this Company was held at Cannon- 
street Hote’, London, on Tuesday, under the presidency of Capt. Francis 


ауу, 
The SECRETARY (Mr. A. de Turckheim) read the notice convening the 


meeting. 

The CHAIRMAN said: Gentlemen, E think the few shareholders present 
indicates that the Directors’ report is regarded as а satisfactory опе, but 
there are one or two things which 1 should like to mention. Having suc- 
ceeded, as we have told you in the report, in getting Acts of Parliament for 
Norwich and for the extension in Coventry, we have been able without 
difficulty to issue £100,000 of Preference capital, which brings our total 
capital, including Ordinary shares, upto an amount of £270,000. That is small 
for such operations as we contemplate, and nodoubt later on we shall beashing 
the public for more money, Ourshares have stood forsome time at аргешиш, 
and therefore | do not anticipate there will be any ditticulty in finding 
what capital we require. I have very little doubt that progress in electric 
traction must be made in Great Britain. We are far behind most other 


couutries in this matter, and there are just a few facts that I should like to 
I find, for instance, that 


give you, as they appear to me rather interesting. 
there are over 1,300 companies in the United States, with 16.000 miles of 
electric tramways and 45, 000 moter сага, and that the amount of capital 
invested in the United States in this particular business is over £100 000,00. 
It is true there is a population of 70.000.0С0. and a very much larger area 
than ме have. We haveonly 48,000,060 to 40,000,060, and cur country ismuch 
smaller, but there is more activity and more movement in. English towns 
than in the towns and cities of the United States, and I thick that publie 
attention should be directed to the immense facilities for travel 
that would be afforded to people if they Lad electric tramways 
In England there are 20 such compavies with 127 miles of tramlines and 


1,000 motor cars, аз compared with 1.300 companies, possessing 16,000 
It is true that we have 1.700 miles in cours3 


miles, in the United Stites. 
I find that Seattle, 


of construction, and that is no doubt a goed point, 
in the United States, with a population of 60.000. has 102 miles of tram- 


way, which is a ratio of mmleage to population of 1 to 588 ; Denver has а 
population of 106,000 and 270 miles of tramway, a ratio of 1 to 720 ; while 
Chicago, with a population of 1,098,500. has 515 miles of tramway, a ratio 
of 1 to 2.1431. On the other side, Northampton in England, with a popu- 
lation of 70,672, has 6 iniles of tramway,a ratio of 1 to 11,812; Blackburn, 


with a population of 120,000, hax 8 miles of tramway, a ratio of 1 to 


14,125: and Leeds, with a population of 367,000, has 25 miles of tramway, 
Now, with regard to the 


or 1 mile to every 15,978 of the population. 
undertakings in which we are interested, Norwich. has a population of 
115.000 people, and it will have ZO miles of tramway, a ratio of 1 to 
5.700, and Coventry, with а population of 75.060, 10 miles of tramway, a 
ratio of 1 to 7,500. I think these figures are of interest, and if they come 
before the publie I hope the public will pause and consider what they 
mean. We want in this country conveniences for our people.“ And that is 
especially the cose in regard to tramways, particularly eleetrie tramways. 
I ain Vice-President of the Westinghouse Company, and I should like to 
During the last 


show you what progress is being made in this country. | 
year we have had in that Company contract4^with Glasgow, Bradford, 
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Plymouth, Norwich aud with Coventry. It is clear that progress is being 
made in this business, and we in this Company should be able to take 
advantage of it and secure good business in the future. The Directors 
say in their report that the existing Coventry Company has more than 
answered their expectations. It has done extremely well, and we think 
the extension when completed will be equally satisfactory. The two con- 
tracta for Coventry and Norwich have been let on very satisfactory terms 
to well-known and capable contractors. The gross profits vou will хее set 
out in thereport. We have written off half of the cost of the issue of the 
capital. After providing for expenses there is a balance of profit of 
£10,216. I might say that the Directora have had no fees yet, but I 
suppose the time will come when we shall draw а sum, and we have set the 
money aside. To pay the dividend on our Six per Cent. Preference shares 
requires £6,138, which leaves us £4.108 to be carried forward. You will be 
glad to know that we have some good offers of business before us which 
we are considering now, aud І have reason to believe that in two or three 
cases we shall conclude bargains the benetita of which will be apparent in 
our next year's accounts. As I have said before, we wish to be of assist- 
ance te the corporations as well as to help ourselves, and 1 might just 
mention that Capt. Brand, who has been on a visit to Norwich, thinks that 
city will be immensely improved by the operations of this Company there. 
If there are any questions, l shall be pleased to answer them. I now move 

“That the Report and Accounts submitted by the Directors be reecived and 
adopted.” 

Mr. E. А. HOPKINS seconded the motion, which was carried 
unanimously. | 

In reply to Mr. Ordish, the CHAIRMAN said the Douglas Tramway was 
a small piece of line which was opened in the summer and closed in the 
winter. Last summer, owing to some adverse circumstances, it was not 
opened till late. It was not running full time, and therefore they were 
scarcely able to form a just conclusion as to what the future would be. but 
it certainly came up to their expectations. There have been some nego- 
tiations as to its extension, but зо far nothing definite has been decided. 

The CHAIRMAN moved the declaration of a dividend of 6 per cent. on 
the 30,000 Preference shares, which was carried unanimously. Capt. F. 
Pavy and Baron d'Erlanger were re-elette1? directors, and Messrs. 
Deloitte, Dever, Grittiths and Co... were re-appointed auditors to the 
Company. after which an extraordinary general mecting was held, at 
which, for Stock Exchange purposes, a slight modification іп the 
articles of association was approved. 

A vote of thanks to the Chairman terminated the proceedings. 


Castner-Kellner Alkali Company (Limited). 


The report of the Directors of this Company for the period ended 
March 31, 1898. states that the trading account shows a profit af £9,161. 
Ох. 103., which has been earned from the working of the first installation of 
1,000 u.P. Though this installation was partly started in March, 1897, the 
full output was not obtained until the following September, and the profit 
referred to has practically been derived from the working of this one 
installation for seven months only. The second installation of 1,000 н.р. 
із now running, and the erection of the third and fourth installations of 
1.000 н.г. each is being rapidly proceeded with, and will come gradually 
into work duriog the autumn, thus completing the full output of 4.000 u.r. 
The works are being completed in à most substantial manner, and to meet 
their final cost it is proposed to issue £80,00) Five per Cent. First Mortgage 
Debenture stock. part of an issue of £100,000, repayable in three yeara. 
Any portion of this issue will be allotted to the shareholders if they apply 
for it before June 8 next, but the Directors think it right to mention that 
they can place the whole or any portion not required by the shareholders. 
It is the intention of the Directors to appropriate the sums which will be 
tet aside for depreciation of plant and patents toward the repayment of 
the Debenture debt, 

In November last a company was formed, which threatened to work an 
invention which the Directors considered an infringement of their process, 
and they were advised by counsel to commence proceedings to prevent the 
process from being worked, and these proceedings are now being taken. 

The amount carried forward is £8.677. 123. 8d., and the Directors 
reasonably expect that this amount, together with further profits to be 
made for the six months ending Sept. 50 next from the working of the two 
installations, will be sufficient to warrant an interim dividend being 
declared in October for the half-year at the ra‘e of 8 per cent. per annum 


— 


————— 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 
BRITISH ELECTRIC TRANSFORMER MANUFACTURING COMPANY 
(LIMITED).— This Company was registered on May 10, with a capital of 
£50,000 in £1 shares, to acquire the English and foreign patent rights of 
Mr. Arthur F. Berry, in connection with electrical transformers and all 
improvements therein, and to carry on the business of electrical engineers, 
electricians, manufacturers of electric trausformers, machine and engineer- 
ing tool makers, mechanical engineers, boiler makera, &c. — The first 
subscribers are: Robert М. Bain, chartered accountant ; Reginald J. Wallis- 
Jones, electrical engineer ; Theodor Petersen, electrical engineer ; A. M. 
Billington, electrical engineer ; Arthur F. Berry, electrical engineer; W. A. 
B. Clarke and A. J. Allum. 
COWANS LIMITED).— This Company was registered on May 16th with 
a capital of £30,000 in £5 shares (of which 2.000 are 7} per cent. Cumu- 
lative Preference), to carry on the business of electrician?, suppliers of 
electricity for the purposes of light, heat and motive power, mechanical 
and general engineers, contractors, &c. The first subseribers are: — T. S. 


Cowan, С, Cozens Smith, А. E. Hale, Н, J. Wells, Е. W. Cowan, civil. 


engineer, C. J. Cowan, and A. J. Wells, 


а 
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DRAKE AND GORHAM ELECTRIC POWER AND TRACTION (PIONEER) 
SYNDICATE (LIMITED).—-This Company was registered on May 14, with a 
capital of £20,000, in £10 ehares, to carry on the business of electricians, 
electrical and mechanical engineers and contractors, suppliers of accu- 
mulators and transmitters of electricity for the purposes of light, heat and 
motive power, and manufacturers of and dealers in electrical apparatus. 
The subscribers are: Bernard M. Drake ‘electrical engineer), Charles Poston. 
C. J. Linas, J.P., (J. T. Balfour, George 1. Poston, J. F. Albright (civil 
engineer, and Arthur T. Ashwell. 

LAND-UAD SEEKABELWERKE AKTIENGESELLSCHAFT, KOLN.—This is 
the title of a Company which has been formed with a capital of 6,090,000 
marks 2300, 000, for the purpose of acquiring and carrying on the cable 
manufacturing business of Franz Clouth, of Cologne. 

VOLENITE (LIMITED).—Toais Company was registered on May 14, with 
a capital of £80,000, in £1 shares, to acquire the secret process for the 
manufacture of volenite, and to carry on the business of oil manufacturers 
and refiners, volenite manufacturers, and manufacturers of vulcanite, rail- 
way sleepers, road and railway carriage and other wheels, electrical switch- 
hoards, fuse bases, electric bell bases, magnet enda for dynamos, electric 
motora, insulating material, accumulator cells, dry cells, Leclanche cells, 
хе. The first Directors are : The Right Hon. Baron Lurgan, Francis B. 
Jameson, J. Roper Parkington and George V. Sims. 


SOCIETE GENERALE FRANCAISE DE TELEGRAPHES.—This Company. 
has been formed in Paris with a capital of 10,000,0CGfr., for the purpose of 
acquiring and exploitiug any concessions for the construction and working 
of aerial telegraphs or submarine cables. The period of the existence o! 
the Company is 99 years, and the office is at 38, Avenue de l'Opera, Paris. 

SUD.DEUTSCHE KABYLWERKE GESELLSCHAPT.—Thiis is the title ofa 
Company which has been formed at Mannheim, with а capital of £100,009 
for the purpose of manufacturing electric light cables of the Berthoud- 
Borel type. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
revenue return of this Company for the quarter ended March 31, 1898, is 
as followa :--Gross revenue from sale of current for public lighting £3,162, 
against £35,182 in the corresponding period of last year; private lighting, 
&c. (after deduction of allowances under reduced price and sliding scale), 
552.152, compared with 449,843. making a total of £55,294, against 
£53,025, an increase of £2,269. On March 51 there was an equivalent of 
310.660 8-c.p. lamps connected, being an increase of 14,643 during the 
quarter, against an increase of 13,151 in the corresponding quarter of 1897. 

GORSEINON ELECTRIC LIGHT COMPANY (LIMITED).—The annual 
return to April 14 has been filed, The whole capital of £1,000, ia £1 
shares bas been taken up, and 17s. per share has been called. 


QGMORE VALLEY ELECTRIC LIGHT AND POWER COMPANY (LIMITED. 
— According to the annual return to March 22nd, the nominal capital is 
£10,060 in £5 shares, of which 710 have been taken up, and tho full 
amount has been called on these. 

OXFORD ELECTRIC COMPANY (LIMITED). — The annual return to April 
Ist states that the nominal capital is £100,000 in £5 shares, of Which 
10,000 have been taken up. The full amount has been called and paid. 


ne RUNE — 


CITY NOTES. 
; — — А 

, MEMORANDA.— Bank rate 4 рег cent. (since April 7, 1898). Price el 
silver 26,;d. per oz. (May 19). Consols (21 per cent.) 1103 —110: for 
money, 110;$—111,', for account; 24 per cent. 103} —104} (May 19) 
Stock Exchange Settling Days: Consols, Juve 1; Stocks and Share 
Continuation. Days, May 24 and June 8; Ticket Days, May 29 and 
June 9; Pay Days, May 26 and June 10; Mining Share Carry-over 
Days, May 23 and June 8. 

ELECTRIC CONSTRUCTION COMPANY (LIMITED).—A drawing of the 
"ix per Cent. Second Mortgage Debentures of this Company, to be paid o 
on July 1, will take place at 1 and 2, Great Winchester-street, E.C. ithe 
offices of the Electric and General Investment Company, trustees ton 
Debentures), ou Monday 23rd inst. 


GENERAL ELECTRIC COMPANY (U.8.A.).—The full text of this Com- 
pany's sixth annual report, coveriog the period to Jan. 31, 1898, is now b 
hand, and the directora of this, the largest electrical corporation in ше 
world, state that the actual output of the works, notwithstanding a revi? 
in business, has been «lightly smaller than in previous years, but that the 
outlook for the current year shows a probable large increase. The follow- 


ing figures, showing the extent of the operations of the Company. are 01 
interest: — 


Gross earnings TN ees. $12,524,938 
Expenses ...... ...... E 10,727,692 
о 197,246 
Interest and dividends received. . 56,459 
— 
$1,853,701 
Aumounts written off ............ — 621,849 
Reduction of previous deficits...... ... ... e $1,251,852 


The redemption of debentures to January 31 amounts to 4 total n 
34,000,000, and $290,000 have since been paid off. The growth of 1 
has necessitated large expenditure for additional machinery, and i 

have been prepared and centracts partially closed for a new foundry 2 
machinery shop, forming the largest building yet erected by the аш, 
A plan wil shortly be submitted to the shareholders providing 10r " 
reduction of the share capital of the Company “ witha view to the ru 
tion of dividends.” The Company's lighting department has г ы 
during the year orders for 60,826 kilowatt-capacity of arc and incandes 
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ment was the Central London Railway. They knew what had been done 
on the City and South London line and the Liverpool Overhead Railway, 
but the Central London Railway, which would be running by the end of 
this year or the beginning of next, would doubtle:s open their eyes to many 
things. The experience of that Company would be very useful to the 


District and Metropolitan Companies, 

MIX AND GENEST, LIMITED (BERLIN).—On Monday last the annual 
general meeting of the shareholders of this Company was held, when the 
Directors submitted their report recommending a dividend of 10 per cent, 
for the year 1897. The gross profit earned was £25,000. After deducting 
expenses and writing off £3,200 on tools and machinery, a net profit of 
£13,570 remained, The Chairman informed the shareholdera that busi- 
ness had been very brisk during the past year, necessitating a further 
extension of the newly-built factory, where employment was found for 
1,000 hands, which number would be increased to 1,500 hands when the 
additions were completed. The number and amount of Government and 
trade orders in hand are agam in excess of previous year's figures. 


MONTE VIDEO GAS COMPANY (LIMITED).—In the report for the year 
1897 the Directors of this Company state that the application to the Court 
for extending the objects of the Company so as to include electric lighting 


powers has been granted. 

MOTOR MANUFACTURING COMPANY (LIMITED).—The first meeting 
of this Company was held on Tuesday. The chairman (Mr. John H. 
Gretton) said they had laid the foundation of a buainess which he believed 
would become extensive and profitable. They had the right to use any 
improvements which the British Moter Company might acquire in the 
future, and had acquired premises at Coventry, with plant and tools. 
There was no doubt that the motor car industry was established in this 
country, although it was true that it was not advanciug to the same extent 
as it was in France. So far as electricity was concerned, experiments 
would have to be made, and here the ground was less sure. The Волга 
had decided as far a3 possible to avoid experimenting, and to let the Com- 
pany's business proceed upon sound, known, definite lines. At the same 
time the British Motor Company had arranged to give the Company the 
option of building the cara for the Electric Cab Company if they wished to 
have it, and they hoped that in the future there would be a considerable 


business in that direction. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). —This 
Company's trattic receipts for the week ended May 13 (after deducting 17 
per cent. of the gross receipts payable to the London Platino. Brazilian 
Telegraph Company, Limited), were £1,985. 

WILLANS AND ROBINSON (LIMITED).—The registers of debenture 
stockholders and of transfers of this Company are closed to the 30th inst, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS, 


lighting machines, an increase of 5:8 per cent. over the previous financial 
In the railway department ordera totalling an increase of 33% per 


ear. 

dan have been received, the ordera for railway generators aggregating 
over 60,000 kilowatts. The average size of the railway motor has 
increased to 347 m.r., and the average railway generator to 484 3 H.P., 
against 3560'5 H.P. An increase of 60 per cent. is reported in the 
power and mining department and the supply department reports an 
increase of 20 per cent. 36,874 wattmeters, 5,569 measuring instru- 
ments, 11,499 transformers, 24,158 arc lamps and 2,357,629 sockets 
aud receptacles are amongst the goods sent out by the Company's supply 
department. The total number of incandescent lamps supplied 
aggregated 6,857.239. 87 acres have been added to the work at 
Schenectady, a portion of which are already covered by buildings used 
for manufacturing and storage apparatus. "The new iron foundry contain- 
ing 94,000 sq. їс. will be completed during the present year. In the 
engineering section of the report it is stated that the 5,000 н.р. plant at 
Ogden, Utah, has been in operation during the year transinitting power to 
Salt Lake City, a distance of 563 miles at a pressure of 16,000 volts, and 
that a similar plant is under construction for the transmission of 4,000 n.r. 
from a distance of 80 miles to the city of Los Angeles, Cal., at a pressure 
of 53,000 volte. This branch of the Company’s operations has shown great 
extension during the period under review. 

HOBART ELECTRIC TRAMWAY COMPANY (LIMITED).— The report of 
the Directors of this Company for the year 1897 states that the gross 
receipts amounted to £12,380, and the working expenses to £8,853, and 
after deducting debenture interest, administration and other expenses in 
Hobart aud London, the net profit amounted to £301. The number of 
passengers carried since the opening of the linc in Sept., 1893, to Sept. 30, 
1897, was 5,349,450, and the total number of car miles was 1,556,157. 


METROPOLITAN DISTRICT RAILWAY COMPANY.—At the special general 
meeting of this Company a resolution was passed approving the Company's 
Bill now before Parliament for power to employ electric traction on the 
inner-circle line. The Chairman (Mr. J. Staats Forbes) said the Metropo- 
litan Railway Company was applying for similar powers, and, of course, the 
District Company could not dissociate itself from that Company in respect 
to electric traction. A clause in the Bill empowered the Metro- 
politan and District Companies to enter into agreements as to working of 
trafic by, and supply of, electrical power. The adoption of electricity 
was a matter they could not go into with absolute inditference as to the 
question of cost. Electric traction had its advantages and its disadvantages ; 
but the proprietors decided as far back ав February last year that it was a 
matter they ought to be prepared to face at the right moment. Their 
idea was that £500,C00 would be extremely well spent in adapting 
their railway to eiectric traction over that particular part of it which 
he had mentioned, which was crowded with traffie, and so much 
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of which was incapable of anything but very imperfect ventilation. 
They were instructed by eminent authorities that the financial burden cast | ; 
on the two companies would be extremely moderate in comparison with | Week Е I No. AGGREGATR. 

. * 1 7 Line. ne f . — 
the great advantages to be secured not only by getting rid of many of the | ended 2 ог рес. „0 Inc 
offensive qualities of the air in the tunnels, but also in the saving in the | 3 | weeks Amount. or Dec. 
cost of traction, which they were advised would be considerable. They had bo. aM MN О gii 
instructed Sir J. Wolfe Barry, a mau of considerable experience, who had 1898 | „ £ £ 
advised the Company almost from its inception, and Mr. W. Н. Preece, the | Birmingham Tramways., May 14 5,748 + 272 гу Vis 
engineer and electrician of the Post Ottice, one of the most distinguished | Bristol Trams & Carriage „ 15 2,648 + 360 19 47,132 |+ 6,785 
members of his profession, to make the preliminary inquiries, The | City & South London Ry. „ 16 | 958 — 42 20 20,679 |+ 176 
Directors would not proceed until they were assured hy the report and | Dover Tramways .........' „„ 14 135 a 50 4,148] .. 
recommendation of those gentlemen that it was safe to do во, They were | Dublin United( Southern) , 13 528,- 3 19 8.558 |– 340 

The | Liverpool Overhead Rly. „„ 15 (1,446 + 94 20 27,884 |+ 1,369 
15 985 == 68 vee eee oe 


gradually gaming experience in the matter of electric traction. 
Sheffield Tramways ...... „. 


greatest enterprise of the kind yet approachiug to anything like develop- 
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AMOUNT | LAST PREVIOUS Prioe RATE PRR 
PRESENT DIVI- Wrre’s Peios | Wednesday, | CENT. DIVIDEND ров. DURING WEEK 
AMOUNT NAME EI 
'| SHARE. | DEND. May 11. May 18. YIELDED. ENDING MAY IS. 
| | | 
| ELECTRICITY SUPPLY COMPANIES. 4 в. d. Highest , Lowest 
2209,00 6 4.4 | Birmingham Electric Sappl . _................ 10j 10). — ~ | March ........... — 0| € 
de | 10 | Bournemouth 11 Poole Шеше зир, Ord. | 10 T 105 104 ve " б< эз ол E 
ОСА) | D». 4) per Cent. Cumulative Pre. . oe . “+ cs 
50% 410 20% | Ofty ot London Éiectric Lighting ...—~...... 26 27 2:4 24} | 4 1 8 | February 4 August #6 244 
$2,090 10 | ex Do. 6% Cumulative Prein 17g 18 181 071 8 8 7 | January 55 July . ve - 
100000 | n | 5% | Do. 67 Dehontare Stork (rod. | 5 ч m ч 514 8 June and December | ii 
i is Do. Provident Сег са! ез............... "T . e | 
20,00 0 | 4/0 Charing Cross & Strand Kieccricity Supply Corp. . | 18 14 n ч : "n ; February & August | 1 jt 2 
,000 | b 2/3 Do. 43 per Cent. Preference. 8 в} 2 in 3 | i 59. а M 
24.000 6 | 86 | Chelsea Electricity Supply Ordinary ......—... | 99 1*4 118 117 317:6 | June and December _ | 
£60,000 | 8028 45% Do. 44У Debenture Stock (red.) .. .—.. ...' 116 117 o | „ | " 
$1,2.0,000, $1,000 5% Chicago Edison Ist Mort. 5, 30 yearGoldBonds(red) — 10» 107 112 is | » | TE 174 
430.000 м - County of London & Brush Prov. Ord. (fully v, E 100 d 7 i Ў | 83 öd 
10,000 10 m Das (Epid) sisus E gu | ber 15 15 
20,000 210 6/0 Do. 64 Cumulative Preference .... s.e -oen | 15 16 Ы $ i ^ Maren вереш я | i 9 
15,000 £5 4/0 House-to- House Electric Lighting Supply Ord. n 9} 14 it 12 | 218 4 | March & September S 
10,900 &b 3/3 Do. 7 per Cent. breferenctetet . 11 10 i 16 = ~ = | 
25,000 b Kensington and кшш Orde ax essc iu ван i "i $ 8) = January and July. Hi E 
60,000 5 S D». 0^ Ist Pref... ccc cee ee ea heh nn x ! к; B a 2 
111,000 2$ ә London Blectrtc supply Ordinary. : : H 3 | s ig : E | 
48,050 £5 T Do. Preference .... m - -.... -~ a mo aea 15 135 d 18 3 6 8 | April and October. 1&} | 17 
62,400 10 7/0 | Metropolitan Slectric Supply Ordinary „,........ 1 117 121 5 13 6 Inn and December E P. 
822, % Stock 442% Do. $447 Deb. Stock Firat Mortgage 10 *) 1) 20 | $ 0 0 March 13} | 55 
6,69 | S 12/0 Kop s Ordinar ae -o eean =m = > f 13 11 T B РЕ - | - 
$75,CC0 . n ec O sorne» so are JJ. 95 | 5 6 6 January an шу. =e oe 
£125,000 | Stock | 6% | River Plate Elec Lt. & Tr'ct'n,Ltd.,5% lat Мо. Ое 00 146 Ыы: а, Жу, | š D" p -s 
10,000 $100 2 Royal Electric Company of Montreal Shares —. 10 105 103 1005 4 5 9 April and October um m 
135,900 100 44% |* Do. 447 Ist Mort. Debs. ..... •— — 17 183 10 A | 4 210 February & August | d 
31,980 5 110 [St. James and Pall Mall Electric Ordinary „=. 30 11 10 11 8 3 6 " he - | ш 
wJ,0C0 6 8/6 Do. 7 per Cent. Preference —— ed. «о а 5. | 107 110 107 110 | 8 18 1 June and Decem r 21 | 2 
370,0 Stock | 4% |* Do. 4 per Cent. Debenture Stock (гей, % I7 2] 11 E 8 ver 13 183 
65,0:0 | 5 South London Electric Supply Ordinary (£2 paid). ie 17 15 16 ‚ $15 0 | March & Берн Der | 5 
79.00 5 | 80 Westminster Electric Supply Ordinary ~ =e a =e ~ s$ 89 8) 82 T | February 191 Pus | I Ж ра 
19,843 5 1% Yorkshire House-to- House.. | 51 b Б$ M February ane Yee) 
3 | 7 : ai П 5 | 
б TZ Do. (KI pal... nmn І | 
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PREVIOUS Price RATE PER Bom Donn 
` m AMOUNT) Lan? МАМЕ. WEEK'S Раси | Wednesday, | CENT. vi xSS-D Осаго Fust 
ANOUN?. Р М Ү END DUR. 
с, | À TELECRAPHS & s. d. Highest? | Lowesi 
45. оз Stock 150 Апенов ~ on оо „ә жө as an е oo че 22 2 113 ai m ii 4 к 0 | Feb., May, Aug., Nov. m is 
017, Stock rr od. 14 l? 113 6 2 114 112} 
24.047 0% Stock | 6/0 Do. метей... aaan] dio dà | o g 1 4 "ыз ie Hi 
н ae Cy 4 чш рөп Тодара 4% Mort. Deb. (red) 10 104 | 109 104 81611 | January aud July = - 
* Lond Azon eiegrap 2 —6⁊tm 5% Someones 04 Co ео ое 8 7 8 .- - eo = 
125000 p^ А4 Do. Es Ad Debentures..... m 155 103 91 95 5 6 1 T x ds 
Brazilian Submarine ..............——. orem 5 16 15} 13 4 811 Mar., June, Oot., Dec. 16 14 
£76,000 100 5% |* Do 5 Cent. Debs. (2nd Series, 1906) ...., 112 116 1'2 1185 16 2 |J une aud December 8 oy 
1^.000.099| 8100 $1 | Commercial Cable Capital Stok æ... 160 — 17) 175 155 4 7 2 | Jan., Apr., July, Oot 133 m 
£98,297 | Stock | 4% 4 рег Cent. Debenture Stock .........; 164 10i 10: 105 816 3 i үз 105 - 
16000 10 Cuba Zubmarl neee 6} 7i 7 8 5 15 О | February and August js = 
10% Preferences 10 per Cen... l4} 15} 14} 154 6 9 0 ji i 153 - 
12,981 6 Direct Spanish (Ordinary) —......— me mee mee 4 5 4 5 4 811 | April and October З аә - 
6,000 $ 10 Do. 10 per Cent. Cumulative Preference ... 10 11 10 11 41! 

& 000 450 » 10 LL) LE oe ee 
30, Do. 41 per Cent. Debentures = = =.. = — — 3% 1037 103% 16X 4 411 | Jauuary and July 85 — 
60,710] ew Direct Mnited Staten Cable, 18177 . loj U Ly 10} 6 5 7 Jan., Apr., айу, Ost 101 n 

£129,000 | 2100 .. | Direct West India Cable 442 Reg. Deb. (red) ....| 92 12) 9) 19) .. рани » " 
0 000 &10 // 5 17 73 161 171 $15 4 | Jan., Apr., July, Oct. 17} 16] 
0,000 410 0x n Do. ò per Cent. Cumulative Preference .. '8 '9 18 19 8.32 ' i | . 
B! 412.98] Stock é Do. 4 per Cent. Mort. Debenture Stuck (red ) 123 127 123 27 8 i а ^ x 2j 
£100 Б » 3 0 | May ала November 123) 1 
; | Do. 5 per Cent. Debentutes, 1899 10 103 1.0 V3 417 1 | February & August ie oe 
4200 А 10 66 | Bastera Extenston ...........„ Xl an bonus 18 13} "n 13 $17 9 | Jan., Apr., July, Oct 1711 171 
900 Box | sj | Do 6 рег Cent. DebentureStoce 10 e, 17 13) 127 13) S ? n February & Augus? | .. 2 
1 . P ГЕ { f : $ 
100,00 | 100 57 C.. И. 3 7 2 
158700 100 P Ano E 8. ш 5 p. с. Мог. рер.,190 (reg.) 10 14 10) 104 41 10 : M U к 
, A ' Safer 15901 101 101 lot 4 17 i т | Tm 
— E (3 Po. i . Ш 108 101 ич 3 17 8 Fobruary & Augm 101 
180,237 10 2/6 | Globe Telegraph and Trust. Е 1˙1 i ? D s 0 5 s 2H 1 | May and Кочар 11 11 
12008 10 6 Do. 6perCent. Prefercnce ... RO Lag 16{ 15} 65 Án : 15 " Jan., Apr., Јоу, Cot ni 163, 
Bion OD 10 13/0 Great Northern of Copenbayea .... [Coup No. 42 281 299 28 29 3 9 0 J А: l 23 sp 

97000 100 b Do брег Cent. Deb, 1532 (кпе Series “ ert; 100 103 100 103 4117 1 March e April, Тау 3 
| 11.000 E 57 rp i de Bermuda Cable 42 ; 1st Mort. Оор (гед) 97 11 97 1)? qus dac 5 n Е 
, І - bean d and bonus {0 :3 "e : 5 : 2 t = 
| 4 109 1 FEM se lasno Вга Шав 6 per Cent. Dob:., 10% 07 10 107 115 5 011 Match & Mapsemtar 10: " 
| 11,889 8 4 Reuters E aes i E B 18 ; 9 ко: e x B 
| 0,281 14100 Сегё| 6% | Submarine Cables Trust ..—..—.......... . ... 1:0 14 ; | V 7 = 
13 10 6/0 | West African Telegraph VF 31 4 133 141 4 5 1 L "n ыы т" 
000 100 УЬ 5 per Cent. рарепёасез (red.) 99 T 3 Р. 8 y = = 
4100 005 ?i К West Coast of Amerls т" n 9) n 5 8 6 | March & September et т 
000} 10 | d | 4 рег Cant. Debentares ... 105 168 11 ї Š : 
uu 10 10 West India and Panama .... . . _ 5 4 3 ns M 314 9 | Jane aud December p il 
ps 10 6/0 о. 6 per Cent. 1st Preference or 7 d i Muy and November 5 7 

850,000 100 37 . 5 Men a 20d Preferenss - 5t 7 65 н à 1 0 i 5 iy ‘ 

- per Cent. Debentures .... _.. DU 5 5 3 8 
e 16 | 80 | Western and Brazilian 2777 aes ds pU. 412 2 | January and July . T TE 
$3,139 di ig Do. б per Cent. Preferred Ordinary .... _ zo s 111 12} 2 9 1 | Мал aud November 154 н 
2839 59 1/6 Do. Deferred Ordinary 5 4 5 73 8 811171 " " ig “ 
1521 | Stock 4% . _4 per Cent. Debi Stock ...... MEE 4 4} : » 
$1,163,000 | 01,000 77 Ww ‚ Debenture Stock.... 105 1¢8 " " p 
4 j X esteru Union 7% 1a* Mort. (Building) Boud : 165 103 315 5 | June and Decamber ss - 
160.100 4100 6 |* 6 онал Hg. ls 13 — 13 
per Cont. Sterling Bonds (red.). 100 105 UN 0 9 8 | Feb., May, Aug., Nov. - — 
TELEPHONES 12) 105 5 11 3 | March & September - - 
224,300 100 d СМИ Telephone (fully paid) P "OP 3 Bh 
44 4% Monte ide Telephono Const. T Maintenance. „ % ® | $H € | August | а 
185 in 8/0 National eo Telephone 6 per Cent. Preference T 9 21° 2 Ы 8 % 0 1 8 ANE ecco КЕС ° е 
OM tere seers a tm Фе зэ оао ов oe ав o» ы, 53 zr Ns е oe 2958 oe о 
16.000 10 9 ро е 8 CEDE Cumulative lat Pre. 18 110 | iz 5 2 2 | February & August 61 Hi 
250,00) 5 2/8 Do. 37 8 mative 2nd Pref. aun 15 17 16 T 307 Т н ө * 

1329471 | Stosk | gay |» ро 9 ey Brd Preln tg 53 a 17 | 815 7 ү vi is 'ü 

їп, 1 | 08 |Oriental ure Stock 34% (тей)... --. 9) 10i VV i d a 

ге кш ыры 8 amber 2 
161 783 Stock 5/0 „United River Plate "979 99-99-9008 ез эе c9 ow ow i 2 i 3 6 13 4 April and October.. Г x 
6x 6 Ce "9 ео as o. 4 $3 

per Cent. Debenture Stock (red.) = .... 105 108 105 108 41-6 eee : » - 

TM ELECTRIC MANÜFACTHRING до. С 418 6 | June and December oe = 
VU 000 1 T Brockie Pell (fally paid) + &о., COMPANIES, | 

ooo, р | үң | Bena Miectrioal Waginewsing сусло | | E.G [Lx B 

4 oe Stock | 4iz Do. 40 p rt Non-Camaulative ...... 2 2% И ч Р i 35 ч 

250,000. Block | (аў |e ро Shae boner, Perpetual Debentare stock! 110 114 ho^ ond. | 360 б „ 

290,000 £5 4/0 Callonder's Cable Constru 110 (red.) 101 104 101 n 31311 February & August m? 
200000 Stock | 4j; Do. 43 lat Mort O0 p : ры, 9 10 Ш: € 7 7 Jane and December | 101 9} 
13.180 1 .. | Castner-Keliner Alkali Qo (тей) ... —g ͤ — 110 118 110 is 10:0 " d 9 

a2 6 $^ Cromptor and Co T per Can On ei 1 1} 118 4 0 0 | November and May = m 
99,261 us 5% Do. 6% First Mort o Dobe mula:tve Pret 2 24 1 2 Е РИ 5 10 
17,189 { | MS | Belson ard Swer United (eA Bh rs 8, оз в oa r i ч 

20010 5 6 2.6 Do. (45 pad) Shares) (£3 paid). T 27 2 93 5 9 0 | J«naary and Julv . - 
17 400 tock 33/0 Do. 49 Morte Dates кенета оа ere 4 6 i 21 воз February & August 3] d 
110,00 5 67 Ednunds»n's Electricity € гә ne b rd.) ... 103 108 | : 21 9 " n & = 
16,343 M Wit | Mieosrte Conatracticu Co. (Lin eign Ordinary . 4 4 ри TECC " 
nr M 77 Do. 7 per Cent Gr (Llntte, ) ш... 20 31 4} i5 Half-yeatly ...... р . 9 
517295 Stock м D д зан : R 2 S i$ 1 | February & August | 11 si 
d | 1 100 | Nimores Patent Cong 09, (rel) IT, "y 105 а ч $ 3 4 August. » 

8 909 | B 13/0 Henley's Telegraph Works Doa i -— — m ae, t к T 103 E o | "m - 

А50, | 770 Д 7 per Cent, **52 оо m 2 9 9. 3 De En 5% "m 
90,000 | 0 | {3 Do. aby Mortgage Do ыыр рар 13 u! 22} | 5 6 8 | February & August; 21 : 
800,000 | 100 "S dia Bubber, Чщй, Porch, Ke. Worte (red.) = 10 1\5 1105 ue 4 8 10 m " z c 

"ires 13 00 "Telegraph Coni Мога ud Det catures (red). a. an 21 $2 4101 h а s Hi 
gniew IP % тро, a5 Per Cent. Honda aea 180 5 . 857 38 102 106 | 814 6 | March à September 10t | ру 

440, „% — £5. % | Do eycenBEonOrdan . | М? : 1 ws 4 16 4 | Маһ ава July... | 1 

„ „% Stck 444 De i Umulative Preference 7777 "n ot 71 81 M 8 January and July. = 
2 Tint Mort. Debs. |  7-7--- iu Е 61 71 0 April and October 5 T 
| i 109 с ^ " " 
en! go , niger Ue, RAILWAY?, TRAMWAYE, &o UT 1% | 810 0 | May and November | - 
ME | ү! 6/ Bristol Tramu n Pu Tramways... 8 ? 
5 110 s 6 Do. (c pai 1) ec) F 5 13} l: 13 а ET оф 
tue caes [o О Т a ih d ub A 14 10 а i 
Pi ү D 2.0 Cine Fraction Ordinary „„ 121 123 TL 15% UE i 5B "s 
d | ß еи 15 — 16j т. TIE Us E 
9% 19 10 | тал | ы “НЧ Ordinary | X "^om rms. т ae ae E 
ME Btock 112 Оњу and sou paid) 1 5 enel 10 1o 10 10 T -> н К 
2 57 701 stock 5% рэ. % Perpetual Byes ау Con, Ordy iy 6} | En Н 15 1 June and Dscember P | 61 
17.77 47 D 3 efsronce 2 3 70 . eid 
190 М я б: Imperial Ie Potual Debent „ * 16 15 ie 218: January and July z M : 
27,600 10 55 D. 67 ргыз Ortdlinary. .... шыра 165 18 1; 33 dE k + T 
wN d 34% | Liverpool ane’ ß XPLORE 11 ig 1th | 218 0 | May and November : . 
pie оң, m d э. 6% Protea r Ordinary 27777 10 Vig 111 16 | | : : March Septembar D ss 
ө Ан) Wu Po 471 n ү, wee — 2 2 10 8 ” М si « 
1%, sto k 7 Now Genel Lex MuR tT uos 104 16 14 16! Eoo T z 8 
( 5: Waterloo aud City Ordinat, amulative ргы . d 111 1:9 ТЫ | i is i | Janu: d July = И 
lu calculating the yteig uu cese 6 103 FEN | January and July - | - 
security, 33 1553 8 4 uus aud December 131 
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THE ELECTRICIAN, MAY 20, 1898. XXXİ, 


High Speed. 
Sensitive Governing. 
Simple Construction. 


Economical Working. 


. MANUFACTURED BY 


THE BRUSH 
ELECTRICAL ENGINEERING CO., 


LIMITED, 


49, Queen Victoria St., London, E.C. 


vo. Very fully Illustrated with Original Drawings, price 128. 6d., post free, abroad 188. 6d. 


SUBMARINE CABLE LAYING AND REPAIRING. 


By H. D. WILKINSON, M.LEE. 
Price 68. post free, abroad Вв. 8d. Fully Illustrated. 


THE STUDENTS’ GUIDE TO 


SUBMARINE CABLE TESTING. 


By H. K. C. FISHER and J. C. H. DARBY. 


The authors of this book 1555 for some years past, been engaged i in the practical work of Submarine Cable Testing in the Eastern Extension 
Telegraph Company's service, and have embodied their experience in a useful Guide for the use of those in the Telegraph Service who desire to qualify 
themselves for the examinations which the Cable Companies have recently instituted. To those desirous of entering the Cable Service, Messrs, Fisher 
and Darby's book is indispensable, as it is now necessary for probationers to pass these examinations as part of the qualification for service. 


320 Pages, 155 Illustrations. Price 68. 6d., post free. 


PRACTIGAL NOTES FOR ELECTRICAL STUDENTS. 


LAWS, UNITS and SIMPLE MEASURING INSTRUMENTS, 
By A. E. KENNELLY and Н. D. WILKINSON, МІЕЕ, 


This work is very clearly and concisely written and fully illustrated. The chapters into which the book is divided deal with the following 
Objects: Early Ideas about Electricity, Batteries, Electromotive Force and Potential, Resistance, Current, Current Indicators, Simple Tests with 
Inicators, Calibration of Current Indicators, dd Magnetic Fielda and their Measurements. 


Ready in a few days. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


J. ELTON YOUNG 


This book will be very fully illustrated, E. m embody up-to-date theory and practice in all that concerns the ever yday 
work of the Telegraph Engineer. 


"THE ELECTRICIAN” PRINTING & PUDLISHING cO, D  SALISBU RY COURT, FLEET STREET, LONDON. 


THE UNIVERSAL ENGINE. 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THB (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
3 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES,to — Portugai, Gibraltar, Malta, Egypt,Aden, 
and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; an 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New | 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. | 

Ву ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe | 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. | 

By Эа: — to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
an anila. SS 


Telegrams should be sent from the Company's Stations | 
LONDON—!!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT — 
STREET, S. W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.: FOREICN AUCTION HAL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. | LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


dessa, Constantinople, Dardanelles, Tenedos, Salonica, 8m Chio, 8 Candia, Rettimo, Canes, Sitia 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens Cephalonia Santa “Maura, Tinos, Andros, Zea, and 
e Greek Islands. | 


This Company’s Cables are worked by Muirhead’s System of Duplex and‘Automati¢ | 
Curb Transmission upon all its Main Sections. 


— 
cc РЕР 
nee VIA HA STHR IN? "tunes 


Books of Forms and Tariffs forwardec post free on application at the Company's Chie! Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ЕТ TELEGRAPHES, MARSEILLE? 
Winchester House, 50, Old Broad Street, Е.С, By Order, GEORGE_DRAPER, Secretary: 
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STANLEY |; 


TELEPHONE No. 15,007. TELEGRAMS: ‘INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 


— —— 


Average Annual Valuations exceed £2,000,000 Sterling. ^ 


49, QUEEN VICTORIA STREET, LONDON, E.C, 


SALES BY AUOTION, &c. 


IN THE HIGH COURT OF JUSTICE, CHANCERY DIVISION. 


THE GENERAL ELECTRIC POWER AND TRACTION CO., Ltd. (in Liquidation). 
V. I. P 


MESSRS. 


PERCY HUDDLESTON & CO. 


will | 
SELL BY PUBLIC AUCTION, 
at the 
COPPER DEPOSITING WORKS, WEST FERRY ROAD, MILLWALL, E., on 
THURSDAY, JUNE and. 1898, 
at Ten for Eleven o'Clock, the 


CONTENTS OF ABOVE WORKS, 


190 NEW LEAD-LINED DEPOSITING BATHS, 
10 TONS of SHEET and BAR COPPER, . . 
Overhead апа Travelli 


Lead Fipe, Copper and 
Drain Pipes, Office Furniture, and various other effects. 


Catal 


Comprising 


E. C.; and of the AUCTIONEERS, 72, Finsbury-pavement, London, Е.С. 
. These WORKS to be LET or SOLD. Apply to the Auctioneers. 


MESSRS. 


PERCY HUDDLESTON & CO. 


will also 
SELL BY PUBLIC AUCTION, 
on the Premises as above, on the same day, at Eleven for Twelve o'Clock, 
SEVEN TRAMCARS 
ard a quantity of 
ELECTRICAL PLANT, 


Comprising Dynamos and Motors, 20 Arc and 5,000 Incandescent Lampe, 75,000 
ling Roses, Cut-Outs, Wall Plugs, 


Carbon Rods, 800 Main Switch»s, a quantity of Се’ 
Cable. j H.P. Gas Engine, by Crossley Brothers, and numerous other effects. 


Cranee, Tramway Rails, Sleepers, Truoks, Sheet aud 
Connectors, Cable, Insulators, Tools, 10,000 Bricks, 


es may be had of E. WILDING, Esq., Chartered Accountant, 2, Clements 
Inn, W. C.; Messrs. WARD, PERKS & MACKAY, Solicitors, ate Gracechurch-street, 


ЪЪ 


"Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
nf Every Description, of the Highest Quality and Finish, at the most Moderat: Prices 
—— PRICE LIST POST FREE. —— 
Address: GREAT TURNSTILE, HOLBORN. LONDON, W.O, 
Telegrams, ‘' Turnstile London." Telephone, 188 Holborn. 


TENDERS INVITED. 


SALE OF OLD TELEGRAPH STORES. 
(GZ ENERAL POST OFFICE. 


By Command of the Postmaster-General. 
TEN DERS are invited for the PURCHASE of about 25 tons of GUTTA PERCHA, 


steel and iron) INDIARUBBER-COVERED WIRE, MERCURY DEPOSIT, INDIA- 
RUBBER, FELT, ROPE, RAW-HIDE PIECES, GLOW LAMP TOPS, DRY BATTERY 
CELLS, &c., the whole being a in convenient lots. 
A Form of Tender containing all particulars can be obtained on applicatlon by 
letter to the undersigned. 
Tenders will be received until 10 a. m. on TUESDAY, 28th June, 1898. 
The Postmaster-General does not bind himself to accept the highest or any 


Tender. 
CHAS. Б. STUART, - 


General Post Оћсе, ' Controller of Sto 
: London, E.C., May, 1898. | 


EAST LONDON—CAPE COLON Y. 


TO BUILDERS AND ELECTRICAL ENGINEERS. 
The TOWN COUNCIL of EAST LONDON, CAPE COLONY, is prepared to receive 
TENDERS for the ERECTION of BUILDINGS and the SUPPLY of ELECTRIC 
LIGHTING MACHINERY, ELECTRIC TRAMCARS, PLANT, RAILS, &c., and for 
-their maintenance for six months from completion. 
Copies of Plans and Specifications and Clauses in Contract, with Form of Tender 
annexed, and all particalars, may be obtained from Messrs, Dyer and Dyer, 17, 
Aldermanbury, London, R.C.. on payment of £5, which will be repaid on the receipt 
of a boná fide Tender, апа on the Tenderer undertaking not to withdraw his Tender 
before the 15th of August, 1898. 
Tenders to be endorsed, For Electric Works and Plant," and to be sent to the 
Office of the Agents not later than 4 o'clock on TUE3DAY, the 28th of June, 1898. 
The Town Соцосі! of East London do not bind themselves to accept the lowest or 
апу Tender. Every Tender must be on the prescribed form and must not be 
detached from the epa of the Plans, Specifications and clauses in Contract. 
The Contractors will be required to enter into а Bond with two sureties for the 
due performance by the Contractors of their obligation to the Town Council. 
DYER апа DYER, 
Agents for the Municipality of East London. 


17, Aldermanbury, London, E.C. | 
BELFAST HARBOUR. 


The BELFAST HARBOUR COMMISSIONERS are prepared to receive TENDERS 
for the Fupply of Three Belt-Driven Contínuous-Current Series-Wound 
DYNAMOS, 


capable of giving 15 Amperes 2,850 volte at a speed not exceeding 800 revolutions 


— — = 


55 tons COPPER (wire, plates, &c.), and a quantity of other METALS (brass, zinc, _ 


Catalogues may be had of the AUCTIONEERS, 72, Finsbury-pavement., London, Е.С. 


per minute for 18 hours' continuous running, without undue heating. 

Coples of Rpecification, Form of Tender, and any further information required 
may be obtained from the Harbour Engineer, Mr. G. F. L. Giles. 

Sealed Tendera, on the Special Forms provided for the purpose, to be addressed 
to the undersigned, endorsed Tender for Dynamos, and sent in on or before 
MONDAY, the 6th June, 1898. 

The Commissioners do not bind themselves to accept the lowest or any Tender. 
W. A. CURBIE, Secretary, 


— — = — — — — —— к= шысы еМ шы 


TO ELECTHICAL ENGINEERS АМО OTHEBS. 
MESSRS. FULLER, HORSEY, SONS AND CASSELL 


will OFFER for SALE BY AUCTION, on the Premises, Bravivgton-road, 
Paddington, W., on THURSDAY and FRIDAY, JUNE 16th and 17th, at 11 o'clock 
precisely each day, a costly Collection of 

NEARLY NEW ENGINEERS’ TOOLS, 

including 84 Open, Spindle, Capstan, Chasing and Slide, Surfacing, Screw-Cutting 
and Tapping Lathes, 12 Horizontal and Vertical Milling Machines, 4 Profiling ditto, 
16 Vertical Drilling Machines and 4 Multiple Spindle ditto, Slotting and Shaping 
Machines, 9 Cutter Grinders, Spiral Spring-Making Machine, Beading and Circle- 


Harbour Office, Belfast, May 20, 1898. 


BOROUGH OF BOURNEMOUTH. 


Cutting Machine, 7 Drawing, Cutting.out ard Stamping Presses, Circular Saw Bench, 
Electro-Plating Plant with Dynamo, Case-Hardening Furnace, For. ев, Fan, Vices 
and Benches, Brazing Hearths, Air Compressor, Shafting and Gearing, Leather Bands, 


Office Furniture and other Effects. Also Stock of 
FINISHED AND UNFINISHED CYCLES, 


Component Parts, Bar Iron and Steel, Engineers’ Stores, &c. 


May be viewed by Orders, and Catalogues had of JAMES WORLEY, Esq., Recetver, 
27, Leadenhall.street, B. C.; of Messrs. HUBBARD, SON & EVE, Solicitors, 110, 


Cannon-street, E.C. ; and of the AUCTIONEERS, 11, Billiter-square, E.C. 


——_— — —— — — —— 


BRASS AND ELECTRIC WORKS FOR SALE, as a 


current-going concern, by PRIVATE TREATY. Erected and equipped with new 
plant in 1889, and thoroughly kept up. Situated on North-Eastern Kallway, three 
Considerable connection for Brass- 
REDE and Finishing, making valves, stop-cocks, and fittings for Engineers, 
ers, Collieries, &c., Miners'Safety Lamps, Electric Telegraph and Telephone 

be obtained from THOMAS HARBISON (of: 


miles from Newcastle, near Tyne shipyards. 


Shipbull 
work, &.—Further particulars ma 
Monkhouse, Goddard and Co.), St. Nicholas Chambers, Newcastle-on-Tyce. 


J. W. BARNARD, 
4, Great Winchester Street, LONDON, Е.С. 
80 / Agent in the United Kingdom jor 


“Q” апа “М” Type 
E. P. S. STORAGE GELLS 


(FOR CARRIAGE, CYCLE, MINERS' and DOMESTIC LAM PS, 


PHONOGRAPHS, ELECTRO-MEDICAL APPLIANCES, &c.) 
Manufactured by 


ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS 


BY APPOINTMENT TO HER MAJESTY THE QUEEN. 


ELECTRIC LIGHTING OF PIER, PLEASURE GROUNDS, 
AND WINTER GARDENS. 

ше BOURNEMOUTH CORPORATION invite TENDERS for the following, 
namely:— . 

Contract No. 1.— For CABLES, ARC LAMPS, INCANDESCENT LAMPS, WIRING, 
SWITCHBOARDS, FITTINGS, &c. 

Contract No. 2.—For STEAM DYNAMO, &c. 

Full particulars, Form of Tender, and specification can be obtained of the Borough 
Engineer (Мг. Е. W. Lacey) after Thursday next, Juno 2nd, provided the sum of 
£1. 1s. has been previously deposited at his office. 2 

A further deposit of one per cent. upon the amount of Tender must accompany 


the Tender. - -= : 
Terders to be sent ір, in envelopes provided for the purpose, to the Town Clerk 
(J. Druitt, Jun., Esq), not later than 5 p.m. of MONDAY, June 20, 1898. 
The Council do not bind themselves to accept the lowest or any Tender. 
F. W. LACEY, M.Inst.C. E., 
Bx rough Engineer and Surveyor. 


Municipal Officer, May, 1898. 


BOROUGH or HERTFORD. 


ELECTRIC LIGHTING ORDER, 


The CORPORATION are prepared to consider OFFERS for a LEASE of their 
Electric Lighting Order from persons competent to carry out the same, 
Copy of Order and Plan of Area of Supply may be seen at my office. 
The Corporation will not be bound to accept ару offer. 
F. J, SWORDER, Town Clerk. 


Hertford, May, 1898. 


RRAZETILIAN SUBMARINE TELEGRAPH COMPANY 
| LIMITED. i 


NOTICE їз Herehy Given that the TRANSFER. BOOKS of this | 
CLOSED from FRIDAY, 17th, to THURSDAY, the 23rd June, bock dap; Mende 
p reparo оу го paying or inter im Add Moor 38. per are, or at the rate of 6 per 
cent, per annum, free of income tax, for the quarter end 
payable on the 24th June. ч nded 31st March, 1898, and 


By order, 
RICHARD COLLETT, Secretary, 


— Ф 


Winchester House, Old Broad. street, 
London, E. C., Мау 2¢th, 1898. 


0 
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APPOINTMENTS V AC ANT. | ENGINEERING AND CHEMISTRY. 
—— CITY AND GUILDS OF LONDON INSTITUTE. 
UNIVERSITY COLLEGE, NOTTINGHAM. 
THE COURSES OF INSTRUCTION at the Institute's Central Technical College 


DEMONSTRATOR IN MECHANICAL ENGINEERING (Exhibition Road) are for Students not under 16 years of age; those at the Institute's 
The COMMITTEE invite APPLICATIONS for the above post. Candidates must | Technical College, Finsbury, are of эп inen ede oe Grade for Students not 
have theoretical and technical knowledge as well as practical experience in Mechani- | under 14 years of age. The ENTRANCE EXAMINATIONS to both Colleges are 
cal Engineering, including testing of Steam Boilers and Engines. They should also | held in September, and the Sessions commence in October. Particulars of the 


have had technical training in an Engineering Laboratory. Entrance Examinations, Scholarships, Fees, and Courses of Study, may be obtained 
The Demonstrator will be expected to lecture on Mechanical Engineering, take | from the respective Colleges, or from the Head Office of the Institute, Gresham 
charge of the Mechanical Laboratory and Tutorial Classes, and assist generally in | College, Basinghall Street, E.C. 
the pq 2 N N of ме Professor. 
Salary £130, rising by a year to £180. CITY AND 
The Demonstrator must commence duties on the 1st September. ный CENTRAL TECHNICAL COLLEGE 
Applications, which are to be sent in not than June 8th, should be made on (EXHIBITION-ROAD, S, W.) 
Forms supplied by the Secretary. A College for higher Technical Instruction for Students not under 16 preparing to 


become Civil, Mechanical or Electrical Engineers, Chemical and other Manufac- 


HE DURHAM COLLEGE OF SCIENCE | turers, and Teachers. Fees for a full Associateship Course, £25 per session. 


NEWCASTLE-UPON-TY NE. Professors :— 
——— Civil and Mechanical Engineering .. W. C. UNWIN, F.R.8., M. Inst. C. E. 
The COUNCIL invite APPLICATIONS for the post of Physica and Electrical Mnateeastg .. W. E. AYRTON, F.R.S., Past Pres. Inst. E.E. 
ASSISTANT LECTURER AND DEMONST Chemistry .. a i x .. Н. E. ARMSTRONG, Ph.D., LL.D., F. R. S. 
PHYSICS. е MATOS IN Mechanics and Mathematics .. .. O. HENRICI, Ph.D., LL.D., F. R. S. 

The stipend attached to the appointment is £120 annum, rising to £150 per 
annum. Duties will commence on October 1st next. * * ре OITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 

Applications and testimonials must be sent, on or before JUNE 14th, to the (LEONARD-STREET, CITY-ROAD, E.C.) 
undersigned, from whom further particulars may be obtained. Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 


H. F. STOCKDALE, Secretary. years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 
per session. Professors :— 


MON UNIVERSITY COLLEGE, BIRMINGHAM. ! physics and Electrical Engineering. . . P. THOMPSON, D. Se., F. R.. 
Mechanical Engineering and Mathematics .. W. Е. DALBY, M. A., B. Sc., M. I. M. E. 
LECTURER ON TECHNICAL ELECTRICITY. Chemistry P Ра Ps S .. R. MELDOLA, F. R. S., F. I. C. 
The COUNCIL invite APPLICATIONS for the above APPOINTMENT, vacant by JOHN WATNEY, Hon. Secretary. 
the resignation of Mr. R. Н. Housman, M. I. E. E City and Guilds of London Institute, 


Applications, accompanied by forty coples of testimonials, should be sent to the Gresham Co ° .O. 
ой, not later than MÓN DAY, the 20th June. Цеко, Basinghall-street, 


The Candidate elected will be required to enter upon his duties on October 1, 1898. 


Further particulars may be obtained from осмо ET, жеар. G L A FE K’ S p AT E N т 


CHEAP PREPAID ADVERTISEMENTS À DJ b STA B LE C U R VE 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 


WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in Tur Еко. 


p So P Ja oum) д special low rates ; For Drawing any desired Gurve with 
ree Lines a T (es “i T .. 18. 6d, 
Per Line after Mur ewe AE One Instrument. 
Nine Words to the Line. Can also be used as a Set Curve. 
Cash must accompany all orders for advertisements inserted at these rates; ä 
if inserted to account," they will be charged full scale rate. Price 3/6. Post free 3/7}: 


SITUATIONS VACANT AND WANTED, &c. = 


— Supplied 
ECTRICAL WORK. WANTED immediately, YOUNG „ GORDON P. CLARK, 


L * 

E MEN with knowledge and experience of telephone instrument and switch- 10, Lansdowne Road, Notting Hill, LONDON. 
board work. Good opening for suitable men.—Apply by letter to NATIONAL 

TELEPHONE Co., Ltd., 16, High-street, Belfast. : 


ETER AND MOTOR INSPECTORS WANTED. Must WANTED, and FOR SALE. 
have had experience and posee good testimonials ; uniform to be worn. SEXES 
Wages 30s. prag A c у М ter only, with full particulars, to ELECTRICAL TO ELECTRICAL ENGINEERS AND OTHERS. 
M opa ool Pa tat eo Oe MIS — — HE undersigned have FOR SALE а splendid set of NEW 
W ANTED, JUNIOR ENGINEER, with previous central HIGH-SPEED BALANCED ENGINES and WATER.TUBE BOILER. Size of 
station and engineering experience.—Salary £5 per month to commence.— | engines: high-pressure 14}in., low-pressure 25}in ; stroke 14!in. Boiler working 5 
Apply by letter only, to ELECTRIC SUPPLY COY., Preston. 18010. pressure, and engines indicating 500 H.P. at about 350 revolutions. хс 


—M————————————— 


———————— | lently adapted for an electric light installation. Both Engines and Boilers are 


—— T х Soa ee a tee туны Ў he 
DVERTISER (23), with electrical and chemical training, finished in the highest style of workmanship throughout: the former built by се 


; Сай i ; \ ines have ne 
ма SITUATION: three year with electrical Inspector; experience ia | Fauowned bolder Cail, and che Bolle by Metam Lablond, The enginee have nes 
meter work.—Address " H.K.G.," City Laboratory, Bath. detailed drawings and price apply to the owners. 


ELECTRICIAN (36) desires ENGAGEMENT ; 12 years' W. A. MASSEY & co un. 
experience in erecting and maintaining arc and incandescent installations ; 232222 ³ AAA A ³ T 
knowledge of French and German. — WATT, 59, Rattray- road. Brixton, S. W. PARTNERSHIP in Electric Business FOR SALE in the W. 


ANECUNICAT." QT ( Edd э Иш ачы аты District. £50 required, three good patents. — Write, by letter only, to“ W., 
КОСАН TRANSLATOR (Specialist i m I. S ST Geneva House, Shoot-up-Hill, Brondesburj. C FN 
ence) desires permanent employment. French, Spanish, Portuguese, Italian, | чат IPR LLL 1: TV NATTA LI ONA - 
German, Datoh, Bamian дс. Used $0 literary, patent, press and secretarial work. WANTED immediately, D VN AMO S and ENGINES, either 
—Apply N.,“ 327, Earlsfield-road, London, S. W. Direct- coupled or Belt-driven, of any capacity up to 50 kilowatts. The 
voltage of the dynamos to be either 250 or 500 volts. Send full details as to type, 


TAE speed, output and date of delivery to R. W. WEEKES, Consulting Engineer, 73, 
Elliscombe-road, Charlton, S. E. 


TT.... tad to leche at diaaa ee 

ELECTRICAL DEVELOPMENT AND E P S STORAGE BATTERY, 27 cells L 15, in very 
e L ekOe fair order—was fully charged last week. What offers Apply 

HINSON AND Co., LTD., Birkenhead. ——— o 

ANGE CORPOR ATION Lt “ TNLECTRICIAN.”—WANTED to PURCHASE, at once, 

. Volumes I. to IV. inclusive, or avy, or the numbers 3, 9 and 19 in Votame I, 

J ) for which a good price will be given.—Please offer to B. T. BATSFORD, Scientific 

2390, Victoria Street, Westminster, S. Wo. Bookseller, 94, High Holborn, London. 


Telegraphic Address: UNIPOLAR LONDON.’ Telephone No. 419 Westminster. W 


ler, 94, High Holborn, London. T 
: 9 
ANTED, copies of “NATURE” for July 15, August 12 

and September 16 of 1897, Vol. 56.—Address ‘‘ REFERENCE,” Blectricia 
Office, Salisbury-court, Fleet-street, E.C. 


The objects of the Corporation are the develop- | CULPHURIO. ACID.—Specially made, all strengths, for 


ment and financing of approved Electrical and Accumulators. Enquires solicited. JOHN NICHOLSON & SONS, LTD., Chemical 
Industrial Undertakings of all kinds. Works, Leeds. E — te’! E — [ кдй Жо СИРИ 
кы | QCREW-CUTTING LATHES, bin. centres, sliding surfacing 
SPECIALISTS IN gap. Treadle or power and accessories ; complete, £14.15s. Photo 6 stamps." 

MITCHELL & Со., Tatsfleld, Surrey. 5 

VE N i i L A Й { NG LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 

prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 


By Electrical or any other Motive Power. Platinum sold. . .— — — —  J—— m = eui ͤ ͤ TTT 

LAGKMAN VENTILATING | ACCUMULATOR | CHARGING.—O. Н. САТЫ, G 
| , Char 

COMPANY LTD. sizes sere — d p^ n ei tpa Accumulators on 


MU B 


63, Fore Street, LONDON, EO. & Branches. | pune ee EC. übe l. a] n бате NT 


. ĩ (—— — 


FOR 


ALTERNATE CURRENT. 


| 
| 


DEAD-BEAT. 


FRICTIONLESS. 


Telephone : 64 PADDINGTON. 


Agents : 


EWVvERSHED’S 
PATENT EDGEWISE INSTRUMENTS 


EVERSHED & VIGNOLES, Limited, 


Woodfield Works, Harrow Road, W. 


Mr. G. A. STEINTHAL, 
41, Piccadilly, BRADFORD; 7, Brazennose 8t., MANCHESTER. 
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FOR 


DIRECT CURRENT. 


DEAD-BEAT. 


FRICTIONLESS. 


ADJUSTABLE STANDARD BRACKET. 


Radius of Scale '7 inches. 
Overall Width 3i inches, 


Telegrams: DOROTHEA LONDON. 


Mr. W. SCOTT, 
196, Vincent St., GLASGOW. 
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LI AA r 
Large Stocks 
kept for- é ( 
Immediate - 
7... . M —— 


Delivery - - 


LONDON: Francis & Spilsbury, 90, Bucklersbury, B.C: = 


Telegraphic Address, ‘‘AGENCIES LONDON.” Telephone No. 5558 Bank. 


GLASGOW: The United Asbestos Co., Ltd., ». LT — 


Telegraphle Address, '' SALAMANDER GLASGOW." 


BIRMINCHAM: S. Jevons, The Minories. 


CONNOLLY BROTHERS, 


Blackley, M MANCHESTER 
INSULATED WIRE and CABLE Ae. 


Finsbury Pavement, E.C. 


London Agent: 


C. F. QUICKE, 72, 


ron 1a it EFFICIENT" - 


PROTECTION 


of Insulated 
Wire Joints. 


— 


Telegrams 
“ CONNOLLTS BLACKLEY." 
Telephone No. 2361. 


V 


HARRI BON 


INSTRUMENTS. 


| LIST OF SLIGHTLY SOILED STOCK 


| to be DISPOSED OF at REDUCED 
| | | PRICES, and 
! | FULL CATALOGUE 
g Of latest Electrical Books and Publications 
AND 


will be sent, post free, on application to the 
Publisher of ** The Electrician, " 


E 2 & 3, SALISBURY COURT, FLERT STREET, 


PUBLICATIONS. Utt COURT, 


DAVEY. PAXMAN & CÓ. L? Couonzsnan, 


Engineers and Boilermakers. 
Speciality: smi RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS 0 Engines of. ali Sizes up to 1 ,500 h.p. The “ECONOMIC” Boiler is one of the bes 

steam generators before the publio not only 
for Efficiency but for Economy and Dur 
bility. This Boiler contains particularly 
good features and high qualities, and b 
BEING ADOPTED VERY LARGELY РОВ 


portable and ee Engines. 
Semi-Pized Engines and Boilers. 
Horizontal Engines. 

vertical Engines and Boilers. 

Tandem Engines, Simple and Compound. 
Triple-Expansion Engines. 

Corliss and Trip Gear Engines. 

Horizontal Winding Engines. 

Air Com 


pressers. 
Componnd Portable & Semi-Portable Engines. 


Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


—— 


ТойөрўгарА Address: '' PAXMAN,COLCH ESTEE." 


CENTRAL ELECTRIC LIGHTING STATIOMS . 


MILLS, and FACTORIES, &c., WITH GREAT 

SUCCESS. 

Cornish, Lancashire, “ Essex," Vertical, Loo 
motive, Eoonomic,“ Safety, Water-Tub?, 
Marine, and other Boilers. 


D. P. & CO. ARE MAKERS 8 OF OF HICH-CLASS STEAN 
BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 


Paxman t = 
Pate ent . Economic" steam ‘Boller, BOILERS MADE UP TO 200Ib. "WORKINC pRESSUGI 


Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Ld., Engineers, COLCHESTER. 


London Office: 


78, QUEEN VICTORIA STREET, E. O. 


wen. 


ab c d 
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ments of belligerents, engaged possibly in a life and death struggle 
“ Jus commerciorum :equum est," ssys GENTILI; “at hoc wquius, 
tuend:e salutis." There is accordingly no doubt that in land warfare a 


CONTENTS OF THE CURRENT NUMBER. 


NOTES .......... ТРТУ .. 157 | Sir Henry Charles Fischer, belligerent may not only interrupt communications by road, railway, post, 
Meetings of Scientific Societies. 139 C. M. G. . . . . 199 | or telegraph without giving any ground of complaint to neutrals 
Contemporary Electrical Science. Electromagnetic Theory. By who may be thereby inconvenienced, but тау also lay hands on such 
Compiled by E. E. Fournier O. Heaviside. Continued ... 154 | neutral property — shippiug, railway carriages, or telegraphic plant — 
D'Albe. Illustrated ......... 140 | Municipal Corporatione and the as may be essential to the conduct of his operations, making use of and 
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between one point aud another within its own territory. Just as 
an invader would without scruple interrupt messages, and even destroy 
telegraphic plant on land, s9 may he thus act within the enemy's 
territorial waters, or, perhaps, even во far from shore as he could 
reasonably place a blockading squadron. It may be objected -that a 
belligerent has no right to prevent the access of neutral ships to 
unblockaded portions of the enemy’s coast on the ground that by 
carrying diplomatic agents or despatches they are keeping up the com. 
munications of his enemy with neutral Governments. But this in- 
dulgence rests on the presumption that such official communications 
are "innocent," a presumption obviously inapplicable to telegraphic 
messages indiscriminately received in the course of business. It would 
seem, therefore, to be as reasonable as it ia in accurdance with analogy that 
a belligerent should be allowed, within the territori waters of hig 
enemy, to cut a cable, even though it may be neutral property, of which 
the terminus ad quem ia enemy territory, subject only to a liahility to 
indemnify the neutral owners. 

The cutting, elsewhere than in the enemy's watera, of a cable connecting 
enemy with neutral territory receives no countenance from internationa 
law. Still less permissible would be the cutting of a cable connecting two 
neutral ports, although messages may pass through it which, by previous 


and subsequent stages of transmission, may be useful to the enemy. 
Your obedient servant, 
Т. E. HOLLAND. 


NOTES. 


5 
Or the many letters recently published by the Press relat- 
ing to the cutting of cables on account of military exigen- 
cies in time of war, that signed T. E. HolLLax Db,“ in The 
Times of 24th inst., and given below, appears to us to deal 
with the matter in the most common-sense and authoritative 
way. The final paragraph is a valuable pronouncement at 
the present juncture. We agree with the writer that all 
analogy drawn from the precedents and principles of inter- 
national law points to belligerents who damage neutral sub- 
marine cable property being under liability to compensate the 
owners—a liability which would be strengthened by the fact 
that it will undoubtedly be policy on their part to do so :— 


TO THE EDITOR OF “ THE TIMES.” 

Sir: I venture to think that the question which has been raised as to 
the legitimacy of cable-cutting is not so insoluble as most of the allusions 
to it might lead one to suppose. It is true that no light is thrown upon it 
by the Convention of 1884, which relates exclusively to time of peace, and 
was indeed signed by Lord Lyons, on behalf of Great Britain, only with an 
expresa reservation to that effect. Nor are we helped by the case to which 
attention was called in your columns some time since by Messrs. EYRE AND 
SpoTTiswoove. Their allusion was doubtless to the * International (LL. R., 
ЗА. and E., 521), which is irrelevant to the present inquiry. The question 
is a new one, but, though covered by no precedent, I cannot doubt that it 
їн covered by certain well-established principles of international law, which, 
it is hardly necessary to remark, is no cut-and-dried system but a body of 
rules founded upon, and moving with, the public opinion of nat ions. 

That branch of international law which deals with the relations of 
neutrals and belligerenta is, of course, a compromise between what GROrius 
calls the “belli rigor " and the “commerciorum libertas." The terms of 
the compromise, originally suggested partly by equity partly by national 
interest, have been varied and re-defined, from time to time, with reference 
to the same considerations. It is perhaps reasonable that, in settling 
these terms, preponderant weight should have been given to the require- 


Oxford, May, 21. 
—— —-—^—— 


THERE appears to be considerable difference of opinion 
among municipal authorities, as given expression to at their 
recent conference, in regard to the advisability of working 
the telephone business themselves or placing it in the hands 
of the Post Office; but they all seem to be agreed that the 
telephone system should not be worked by that abhorred 
thing—a dividend-earning company. The Town CLERK or 
Liverpoot may be of opinion that, by taking over the trunk 
lines, the Post Office has spoilt that part of the service; and 
the Говь Mayor of Drrrasr may think that the only way out 
of the present difliculty is for the Government to take over the 
whole system; but on this much, at any rate, one and all are 


P 
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resolved—that the power of breaking up their precious streets, 
which is claimed by the PosrwasrER-GENERAL on behalf of 
the National Telephone Company, is a grave interference with 
their rights. 

— 

Осв electrical contemporaries in the United States, as is 
only natural, are still in а warlike mood, and reference is made 
from time to time to the American Volunteer electrical corps 
which is being organised by Capt. EuckNE Grirrin, Dr. Lovis 
Duncan, Lieut. Е. J. SPRAGUE, Lieut. O. T. Овозвү and others. 
One of the papers expresses the hope that this corps “ will not 
be placed on the same footing as other Volunteer corps recruited 
for other purposes." We quote further :— | 


It is perfectly proper that regular army officers, preferably from the 
engineers, should command the Volunteer electrical corps. But it certainly 
would be a mistake for а corps organised solely for emergency work to be 
kept in camp or drilled in the manual of arms until army ideas of perfection 
have been reached. Every man in the electrical Volunteer corps knows 
his job and knows it thoroughly. His immediate superiors will be men in 
his own line of work, whose ability he recognices. Let these officers and 
their men, under the command of a regular army officer, perform their 
special work in their own way, aud the War Department will be astonished 
at their ability, rapidity and intelligence. The Volunteer electrical corps 
does not and need not know military tactics—it must and does know how 
to handle a pair of pliera, 


Such reasoning as this is ridiculous. No corps can form an 
efficient part of the auxiliary army unless it has received а 
purely military as well as a technical training. And, so far 
as regards technical efficiency, considerably more is required 
than the ability to handle a pairof pliers. An intimate know- 
ledge of submarine mining work should be as essential for the 
Electrical Engineer Volunteer in America as it is in this country, 
and there a training in military telegraphy might fairly be 
imposed also. We doubt very much whether every man in 
the Americau Volunteer electrical corps “ knows his job and 
knows it thoroughly." 


Wira reference to our strictures last week upon the non- 
publication of Mr. Dasriaw's name in conjunction with Mr. 
(11ввімоѕ’ Paper describing the electrolytic meter invented by 
the former, it has been explained to us that Mr. BasriAN's 
name was withheld at his own request. The entire sup- 
pression of an inventor's name by his own desire is an unusual 
proceeding in connection with a scientific or technical Paper 
mainly intended to describe the invention. Had we been 
aware that this was the case in the present instance we should 
not, of course, have had any ground for taking Mr. Gissincs 
to task; and we regret we were not made aware of the fact 
until after our comments had been published. 


о ait. de — ————— 


Opening of the Kidderminster and Stourport Electric Tram- 
way.— This tramway line was officially opened on Wednesday. 


Middlesbrough and Stockton Electric Tramway.—A trial 
run over the lines of this recently-completed line was made 
last Monday, and the line will shortly be opened to the public. 


The Brest-Cape Cod French Cable.—The вв. * Silvertown ” 
lifted the Brest end of this cable on Monday, the 23га inst., 
and communicated with Brest, prior to splicing on to that end 
of the cable and paying out westward. 


Conversazione of the Institution of Electrical Engineers.— 
The annual conversazione of the Institution of Electrical 
Engineers will be held at the Natural History Museum, South 
Kensington, on June 16th, from 9 p.m. to 12, 
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City and Guilds of London Institute.—Particulars will be 
found in an announcement elsewhere of the courses of instruc- 
tion at the Institute's Central College, Exhibition-road, S.W., 
and Technical College, Finsbury, for the session 1897-98. 


Patents in Zululand.— By a Government Proclamation of 
April 1st, it is provided that all letters patent granted hitherto 
in the colony of Natal, and all new patents granted shall 
extend to the province of Zululand. The provisions shall in 
no way prejudice anything done or commenced, or any right 
acquired before the proclamation, all of which shall continue to 
have the same force and effect. 

Cable Interruptions and Repairs.— 

Е Date of Interruption. Date of Repair. 


Latakia—Cyprus ............... .. Feb. 10, 1898 
Bissao and Bolama  ............... April 12, 18988 — 
Maranham— Para April 17, 1898 ge 

. Kotonou—San Thomé ............ April27,1898 May 25, 1898 
Hong Kong—Manilla ............ Мау 3, 1898 — 
Lourenco-Marques— Durban .. May 14, 1898 May 20, 1898 
Zanzibar—Mombaza ..... ....... Мау 18, 1898 .. — 


Royal Society. Among the Papers down for reading betore 
the Royal Society yesterday were the following: (1) by Dr. J. 
Larmor, a “Note on the Complete Scheme of Electrodynamic 
Equations of a Moving Material Medium, and on Electro- 
striction” ; (2) by E. Wilson, on Aluminium as an 
Electrode in Cells for Direct and Alternate-currents”’; (3) 
by Rev. T. C. Porter, on “Contributions to the Study of 
‘Flicker’’’; and (4) by Dr. Capstick, on“ The Kathode Falls 
in Gases.” 

Patent Expiring.— The patent for “ An Electric Switch,” 
which expires on the 30th inst., appears to broadly cover the 
use of a carbon break in a switch. It is No. 8,448 of 1884, 
taken out by Mr. E. F. H. H. Lanckert, of Charlton. The 
claim is: “ In an electric switch, providing, besides the usual 
metallic contact surfaces, carbons which are pressed together 
by springs, and are so arranged as not to be separated until 
after the metallic contacts are completely broken, substan- 
tially as and for the purposes herein set forth.” 


The late Mr. W. T. Newitt. The following letter has been 
received by the Eastern Extension Telegraph Company from 
Mr. C. H. Reynolds, C.I.E., Director-General of Telegraphs 
in India :—“ I have read with much regret the announcement 
of the death in London of Mr. W. T. Newitt, late general 
superintendent at Madras. In Mr. Newitt's long service, first 
at Elephant Point and afterwards at Madras, he was brought 
into intimate relations with the Indian Government telegraph 
department, and he was held in the highest esteem and 
regard by all the officers of the department who had dealings 
with him. I beg to tender my sympathy with the Company 
for the loss of so able an officer, and to express my own 
personal regret for the death of a friend and of an officer with 
whom it was always a pleasure to work.” 

Proposal for a Berlin-Paris Telephone Line.—The Elektro- 
technische Zeitschrift is informed that a new metallic-circuit 
telephone line is about to be erected between Paris and 
Brussels, and that the Belgian Government has approached 
the German Government with a view to a connection being 
sanctioned between this new line and the Brussels-Cologne 
and Cologne-Berlin lines. This would put Berlin and Paris 
in telephonic communication. If the electrical constants of 
the new Paris-Brussels line are to be such that speaking 18 
possible to Berlin, it should also be possible to use it for 
regular service between London and Brussels vid Paris, an 
perhaps between London and parts of Germany also. We 
believe, however, that the present London-Paris cables are 
continuously in use during the greater part of the day, so that 
no extensions are likely to be contemplated at present. 


Verband Deutscher Elektrotechniker.— Thirteen papers аге 
already down for reading at the annual meeting of this 
Society, which, as already announced, will take place from the 
2nd to the 5th June. Among the papers we may mention the 
following :—‘ Electric Meters for Accumulator Traction,” by 
Prof. Н. Aron; A Direct-Reading Phase Measurer," by 
Dr. Th. ‘Bruger; “ Electromagnetic and Mechanical Screen- 
ing,” by Prof. Н. Du Bois; On the Electrolytic Extraction 
of Metals Directly from their Ores," by Dr. C. Hoepner; 
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“Оп the Standardisation of Fittings," by R. Hundhausen ; should be signed by every member of the Postal Telegraph 


„On the Direct Signalling of Leakage Currents,” by Dr. M. 
Kallmann; Progress in Röntgen Ray Science," by Dr. M. 
Levy; and Connections of the Regulating Magnets in Are 
Lamps, by Dr. Th. Weil. Three mornings will be devoted 
to the reading of papers, &c., and the remainder of the time 
will be spent on excursions and social entertainment. 


Rontgen Rays in Military Surgery.—In a lecture at the Royal 
United Service Institution on Friday last on The Working of 
the Róntgen Ray in Warfare," Surgeon-Major Beevor gave his 
experience of the working of X-rays in military surgery in the 
recent Frontier expedition in India. The lecturer exhibited, 
by means of tbe lantern, photographs of cases from the war 
which clearly showed the importance of the use of the X-rays 
in the treatment of wounded men. The pos:tions of bullets 
in various parts of the body were made perfectly evident where 
ordinary surgical methods would have failed. The lecturer 
remarked that it was quite easy to have X ray apparatus 
working at the front, and dwelt on the immense saving in 
suffering arising from its use in locating bullets. The rest of 
the lecture dealt with technical considerations, and the 
modifications in the appliances which experience in working 
had suggested to him while using the apparatus on the field 


and in adjacent hospitals. 

Obituary.—It is with regret that we announce the death, 
after a short illness, of Mr. Robert Stuart Hampson, elec- 
trical engineer to the Great Central Railway. Mr. 
Hampson, who died at the early age of 87, received his 
first experience in electrical engineering with the Lanca- 
shire and Yorkshire Railway Company, first with the 
late Mr. Moxon, and afterwards as assistant to the 
late Mr. E. C. Warburton, telegraph superintendent and 
engineer. In 1887 he was appointed telegraph engineer of 
the Manchester, Sheffield and Lincolnshire (now the Great 
Central) Railway, and when subsequently the telegraphs ceased 
to be a branch of the general engineering department, and a 
separate department was created for telegraphs, telephones 
and electric lighting, the latter was placed under Mr. Hamp- 
son's supervision. Mr. Hampson was a Member of the Insti- 
tution of Electrical Engineers, and was President of the 
Association of Railway Telegraph Engineers and Superinten- 
dents for the two years 1896-98. He was buried at Kendal 
Church, Manchester, on Wednesday last. 

Conversazione of the Institution of Civil Engineers.— The 
following are some of the arrangements which were made for 
the conversazione of the Institution of Civil Engineers, which 
took place last night. Practically the same programme has 
been set down for the second conversazione to-night. The 
President (Mr. W. H. Preece) and Miss Preece commenced 
receiving the guests at 9 o’clock. Among the entertainments 
were demonstrations of wireless telegraphy by Mr. J. Gavey, 
and of some vacuum phenomena by Mr. A. Campbell Swinton. 
Mr. Crompton was also down on the programme for demon- 
strations of electric cooking. Among numerous other exhibits 
were the Willoughby Smith and Granville air-space cable, mis- 
cellaneous pieces of electrical apparatus sent by Mr. Alexander 
Siemens, Mr. Crompton and others, a working model of the 
telegraphic communication to the Fastnet lighthouse, sent by 
Mr. Willoughby Smith, and several interesting historical elec- 
trical exhibits contributed from various sources. The string 
band of the Royal Engineers, Mr William Coates’ choir and 
the electrophone supplied the music. 

Postal Telegraph Clerks’ Association.— The eighteenth 
annual conference of the Postal Telegraph Clerks’ Association 
of the United Kingdom was held at Swansea yesterday, Mr. 
W. M. Hunt, of Swansea, presiding. On the recommendation 
of the London central district the conference called on the 
Postmaster-General to give effect to the declaration of Mr. 
Arnold Morley, and grant to telegraph clerks the right of 
combination enjoyed by workers in private employ. On the 
recommendation of the London, Manchester and Bristol dis- 
tricts a motion was carried embodying scales of pay to which 
the telegraph operators (male and female) consider themselves 
entitled. After this a heated discussion ensued on the motion 
submitted by the Dublin district proposing that a petition 


Service, and presented to the House of Commons, protesting 
against the settlement of last August, and proposing to hold 
mass meetings throughout the kingdom. The resolution was 
carried by a majority of 26. Resolutions were also passed 
urging on the Postmaster-General the desirability of abolish. 
ing classification, aud protesting against compulsory overtime 
of more than six hours weekly under ordinary circum- 
stances. 
| Municipal Electrical Association.— The Municipal Electrical 
i Association, which will mee; in London next month under the 
presidency of Mr. A. H. Gibbings, has arranged a varied and 
useful programme. On the first day, the 8th prox., after the 
presidential address, Papers will be read on ‘‘ The Manage- 
ment of Electrical Undertakings,” by Councillor Hesford, of 
Southport; ‘Switchboard Apparatus,” by Mr. Blaikie, of 
Bristol; and Steam-Using Plant,” by Mr. Jeckell, of South 
Shields; and the afternoon will be spent in visiting the City 
and Waterloo Railway and Islington electric supply works, 
while in the evening the Association dinner will be celebrated 
at Holborn Restaurant. On the following day the Papers are 
to be on Uniformity of Plant,” by Mr. Wordingham; “Аррго- 
priation of Profits and Repayment of Loans,” by Bailie 
Maclay, of Glasgow; and ‘Single v. Multiple Generating 
Stations,” by Mr, Snell, of Sunderland. Visits in the 
afternoon are arranged to Willans and Robinson's works at 
Rugby, Croydon electricity works and the General Electric 
Company's lamp works at Hammersmith. The 10th prox. 
will be devoted to Papers on “ Electric Traction," by Messrs. 
Quin and Stewart; ‘‘Accumulators in Connection with Light 
ing and Traction, by Mr. Rider. of Plymouth; and ** Stand- 
by Supply," by Mr. Quin. The afternoon will be devoted to 
visiting Siemens Bros. and Co.'s works at Woolwich, and 
Shoreditch electricity works. The business meeting will be 
held on Saturday morning, 11th prox., and visits will be made 


on that day to Portsmouth and Dover. 

The Edmondson and Dawson Gas-Engine Starter.— It is 
hardly necessary at this time of day to enlarge upon the 
advantage to be derived by the use of an efficient gas-engine 
starter; every owner of such an engine fully арі гесіаёез this 
already, especially if his engine is, say, above 4 н.р. A study 
of the Edmondson and Dawson starter gives us the impression 
that it embodies some valuable features. It consists prac- 
tically of а hand pump connected with the engine cylinder 
through both a check and an ignition valve. The latter 
is arranged to be operated as the proper moment by a 
cam on the cam shaft of the engine. The suction or 
intake of the hand-pump is connected by one aperture 
with the gas supply and by another aperture—controlled 
by an adjustable valve—with the air. То start the engine it 
is set on the '* expulsion stroke with the gas cock turned 
on and the crank a little behind the top centre. Gas is now 
pumped in by means of the hand pump (the exhaust valve 
meanwhile being set open until the cylinder is filled). As the 
charge becomes compressed the engine piston creeps forward 
under the pressure, and operates the igniting part of the 
starter, thus giving an impulsive explosion in the cylinder. 
Pumping is still continued, and the engine indulges in a series 
of explosions and impulses set up by means of the starter 
until the usual igniting gear of the engine takes up its duties, 
after which the auxiliary igniting gear of the starter can be 
put out of action. The starter, we are told, can be applied to 
any engine, and has been, with perfect success, to engines of 
various sizes up to 45 в.н.р. It is also stated that any engine 


may be started by а youth without other assistance. 


— — 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


(To-day) FRIDAY, May 27th. 
PuysicaL SOCIETY. 
5 p.m. Meeting at the Rooms of the Chemical Society, 
Burlington House. Agenda: (1) “А Simple Interfer- 
ence Method of Reducing Prismatic Spectra,” by Mr. 
Edser and Mr. Butler; (2) “Some further Experimenta 
on the Circulation of the Residual Gaseous Matter in 


Crookes' Tubes," by A. A. Campbell Swinton. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer p'ALBER.] 


The Function of a Condenser.—As shown by Walter's experi- 
ments, the utility of a condenser as an adjunct to an induction 
coil is limited to в certain range of capacities. T. Mizuno, of 
Rigakushi, has determined the best capacity for various 
values of the primary current lying between 2 and 15 amperes. 
The insertion of the smaller capacities, say below 0-1 micro- 
farads, produces a very considerable increase in the length of 
spark obtained; but a maximum occurs near that point, and 
a further increase of capacity leads to a falling-off in the 
curve of spark lengths. This falling-off is less steep for the 
stronger primary currents than for the weaker ones. Walter's 
formula for the best capacity E—J V L/C, where E is the 
maximum potential difference, L the selfinduction of the 
secondary circuit, C the capacity of the condenser, and L the 
gelf-induction, is not borne out by experiment. 


[Mizuxo, Phil. Mag., May, 1898.) 


Cadmium Amalgam.—There is one advantage which the 
Clark cell possesses over its modern rival, the cadmium cell. 
The E.M.F. due to zinc amalgam is very nearly equal to that 
of pure zinc, and therefore the E. M. F. of the cell is practically 
independent of the constitution of the amalgam. W. Jaeger 
has investigated the E.M.F. between cadmium amalgams of 
various strengths connected by a solution of cadmium sulphate. 
He finds that as long as the percentage of cadmium in the 
amalgam is below 15, the E.M.F. is constant within 10 
microvolts. As pure cadmium is approached the E.M.F. 
increases to 0-051 volts, which is the value for the metal with 
respect to а 14:3 per cent. amalgam. An amalgamated 
cadmium rod and a 15 per cent. amalgam show an increase of 
about 1 millevolt in a couple of days, The best amalgam for 


cadmium cells is 10 per cent., and this should not give rise to 
any irregularities. 


(Jarcer, Wied. Ann., No. 5, 1898. ] 


Dielectric Constant of Ice. -R. Abegg endeavours to clear 
up the large discrepancy between the dielectric constants of 
ices of slightly different constitution, as found by Dewar and 
Fleming. The extreme figures are 103 and 8:6 at – 50 C. 
None of these are probably reproducible, since the ‘‘ constant 
depends largely upon the configuration of the conducting 
channels which almost necessarily remain in the body of the 
‘ice. The effect of these canals would be different for different 
electrical vibrations, and this would account for the different 
results obtained by Nernst's method. The author abandons 
as untenable his previous suggestion that the high values were 
attributable to an electrolytic polarisation of the condenser 
plates, but insists that no definite conclusions can be drawn 
from the English experiments until all accidental causes are 
eliminated. | 


The Function of a Condenser.—The results obtained by the 
Japanese physicist are confirmed by P. Dubois, who, as a 
physiologist, investigated the current strength necessary to 
excite the motor nerves, Instead of measuring sparking 
lengths, he measured the secondary current strength by means 
of an electrodynainometer, and instead of varying the primary 
current, he varied the resistance in the secondary circuit. All 
the same, the curves obtained by him show a striking resem- 
blance to those traced by Mizuno. The steepness of the curves, 
i.e., the decisive character of the preference for a particular 
capacity, increases with the resistance inserted in the second- 
ary. But at the same time, that capacity decreases. Thus, 
for a resistance of 225 ohms, the best capacity is 3 micro- 
farads, and for a resistance of 5,225 ohms, 0-2 microfarads. 
The insertion of 10 microfarads stops all physiological effect. 


[DuBois, Wied. Ann., No. 5, 1898.) 


[Авкас, Wied, Ann., No. 5, 1898.] 


close study of the rays emitted by thorium and thorium com. 
pounds. These rays are not identical with the “ Becquerel 
rays” emitted by uranium and its salts, for the latter are 
polarised by tourmaline, while the former are not. The 
thorium rays blacken the photographic plate through paper, 
thin metals, and other substances. They also share Ar 
Röntgen and Becquerel rays the capacity of making air an 

other gases temporarily conducting. But unlike the Röntgen 
rays, they are refracted. Further, the photographic rays 
emitted by zinc, resin and other substances (** glow-worm rays 

are not capable of imparting a conductivity to gases, and, a8 
we know now, are probably due to evaporation. It seems then 
that thorium rays have a distinct individuality of their am 
and it appears probable that the high atomic weights s 
thorium (282) and uranium (240) have something to do wit 

their exceptional behaviour. The experiment which proves 
the existence of refraction of thorium rays is particularly 
important in view of their distinction from Röntgen rays- 
Thorium oxide is introduced into a glass tube closed at one 
end and cemented on to a cover-glass at the other. The 
cover-glass lies on a sheet of aluminium covering & Bn 
plate. On development а central black spot is соо 
surrounded by a ring containing a white zone, due to the 
total reflection of a certain portion of the rays impinglDÉ 
upon the sides of the glass tube. This experiment corre 


eponds to that of Becquerel demonstrating the same property 
In uranium rays. 


Feebly Magnetic Substances,—To determine the susceptibilities 
of feebly magnetic substances A. P. Wills saspends a slab of 


^ 


the substance by the arm of a balance and measures the force 
exerted upon it by а powerful field. "This measurement is 
thus reduced to а weighing operation, and this, as we know, 
is one of the most accurate measurements it is in our power 
to mäke. The slab (see diagram) is suspended between the 
pole- pieces of а powerful electromagnet giving a field of 8, 000 
units. Knowing the magnetic force Н at the bottom of the 
slab, the mechanical force P acting upon {һе slab, and the 
area А of its cross-section, the susceptibility is given by 
Ke 2QyP- 
AH? 

The substances experimented upon included marble, glass, 
metals, ebonite, wax, paraffin, shellac and wood. The suscepti- 
bilities of statuary and other marbles varied between - 0:6 and 
_ 0:95. The largest diamagnetic value was, of course, that 
of bismuth, — 12:25, and that value was found to be constant. 
between fields of 1,620 and 10.450 units. In wood the 
susceptibility was found to vary with the density, the extremes 
being -0'16 for cedar and -0:51 for tulip. The author 
suggests experiments on coercive force of diamagnetic sub. 
gtances as the next step. | 


[Ѕсимірт, Wied. Ann., No. 5, 1898. 


Cantor Lectures on Gutta Percha. — Dr. E. Е. А. Obach's 
Cantor lectures on “ Gutta Percha,” which were delivere 
before the Society of Arts during November and December 
last, have been published in a form convenient for reference 
together with additional matter on the subject. The book, 
which is fully illustrated, has an excellent frontispiece uie 
the ‘‘Commemoration Panel, 1847-1897," with portraits 0 


(Wits, Phil, Mag., Мау, 1898.] ' William Hooker and Werner Siemens. 


Thorium Rays.—G. C. Schmidt publishes the results of 8 
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Ето. 1. — Transverse Section of New York Tramway Conduit Track, showing 
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concern of the kind in New York, intends, after the war is 
over, to equip on a similar system the Broadway, Columbus- 


ELECTRIC CONDUIT TRAMWAY CONSTRUCTION IN 
avenue and Lexington-avenue lines, all of which are now, as 


— | heretof d by cabl 
А eretofore, operated by cable grip 
(HI ОШ RECTAL: CORRESPONDENT) | The streets of New York City from the vicinity of City Hall 
as far out as to the neighbourhood of 129th.street were, at the 


On the 7th of the present month was opened to the public 
time I was in the States, in а state of upheaval that bore 


the last of the several sections of the tramway system of the 
Metropolitan Street Railway Company, of New York, which | witness to а radical change in the arrangement of the tram- 
were in process of conversion from cable grip and horse ways of that city. For many years past, while smaller and 
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Fio. 2.—Electric Conduit Tramway Construction in New York. View showing the track in process of construction, the whole of the metal work 
baving been laid in position. 

traction to electric conduit traction when I visited that city. , less prosperous cities and townships by the hundred have been 
Some account of the various stages in the construction will, | adopting electric traction for their street tramways, New York 

stood aloof from the general progress and has seemingly been 
content with the slow and dismal service of its rickety horse- 
ears. But New York was not content; though the size and 
prosperity of the city were the very reasons for its hesitation 
to adopt the overhead trolley system, it watched carefully the 


developments of the underground conduit system in Wash- 
until this system had been rendered 


ington and waited 
As a result, New York to-day has the 


practically perfect. | | 
most perfect and successful system of electric traction con- 


struction in the world ; and though this is, undoubtedly, more 
costly to construct than is the overhead trolley, the abundance 
of the traffic would seem to justify the additional outlay. 


There has always been a powerful anti-trolley party in New 
d the adoption of electric traction. 


therefore, prove of timely interest to your readers. I understand | York which has long delaye 10 
that the 1 Company in Шошо which is the largest | Оп the one hand Ше municipal authorities would not cousent 
D 


í ; 
DUNS tt. ОА, 2 
о и 93 КИ 


g i E $ у 1 ae 
v S ST I aS шуу, үе . 
ет мк Аре 4 ine 
* 8 PREM 


concrete conduit and working conductors, also ducts for cables. 4, 
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to the construction of overhead trolley lines, and on the other | conduit, including the slot, are of a lighter description and 
hand the tramway companies have hesitated to equip their | weigh 581b. per yard. They are tied to the track rails by tie 
lines with expensive electric conduits until there should be | bars fixed on an incline, and provided with curious wedge- 
some approach to certainty in regard to the commercial | shaped washers, so as to make a flat bearing against the 
success of conduit systems. There are now close upon 360 | vertical flanges of the rails. The slot rails are supported on 
miles of tramway track in New York, of which about 120 | yokes of cast-iron 5ft. apart with manhole yokes every 150ft. 


miles were until recently operated by mechanical traction, the | apart and hand-hole yokes (Fig. 8) at the places where insu- 
bulk of this latter being underground cable. A well-known 


example of an electric conduit system has been working for 
some time on Lenox-avenue, while specimens of the trolley JE a ee е ` | 
are to be found in one or two of the suburban roads. I may | : 
say that the original Lenox-avenue track has for some time 


Fic. 3.—Row of Hand-holes, shown inverted. Fic, 5.—Showing the Yokes fixed in position ready fur the Track Rails. 


been extended оп to a part of Lexington-avenue, about four , lators are attached, viz., loft. apart. Fig. 4 shows a line of 
miles of double track now being in operation. But the bulk | excavation work completed with the yokes placed over the 
of the traffic on the street tramways is carried on by means | excavation, ready for fixing in position, while Fig. 5 shows 
of horse cars. , the yokes in position and ready for the rails to be laid upon 

To a very considerable extent this state of affairs is now them. The steel and iron work having thus been placed in 
changed, and doubtless if the present instalments of electric | position upon a Gin. bed of concrete, the concrete walls of the 
tramways prove as successful as is anticipated, it will not be long | conduit are built up in the form shown in Fig. 1; that їз {0 
before the horse cars in New York will have entirely disappeared, | say, the concrete foundation of the slot rails is built in with 
their place being taken by electric conduit ears. The electric | the rails in position (Fig. 6). The concrete used is made of 
conduit construction that has been adopted is very largely based ' fine broken stone and Portland cement. The inner lining of 


Fic. 4.— Lines of Yokes inverted over track excavaticns before fixing. Fic, 6.— Building Concrete Walls for Conduits. 


upon the results of the experience of working conduit lines in , the conduit is formed by sheets of steel plate bent to fit into 
Washington, D.C. The outline form of the conduit section | the yokes. Boards are then placed along the yokes so 83 ^ 
is shown in Fig. 1, and a general view of the manner in which | form a temporary outer frame for the concrete, which 18 
the conduit and track rails are built up is shown in Fig. 2, | rammed in between the steel plates and these boards. The 
which is from a photograph taken before the concrete filling had | construction of the manholes is shown in Fig. 7. The conduit 
been put in place. The track rails are very heavy, weighing | at the manholes is 5ft. deep, and is provided with catchments 
1071Ь. per yard. The rails forming the upper part of the | draining into the main sewer. 
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The conduit provides an insulated return conductor as well 
as an ordinary supply conductor, so that the track rails do 
not carry current, and therefore are not bonded. The cross- 
section of the working conductor rails is clearly shown in 
Figs. 1 and 7, and it will be seen that the two conductors are 
placed a short distance apart, allowing of the collector-shoe, 


secured at each end to a cast copper stud turned down to fit a 
hole in the web of the rail. When the bond is in place the 
stud is hammered over by means of а tapered pin, and is 
pulled up tight by screwing the nut on the other side. 

The work of laying the cables from the power houses at 
25th-street and 146th-street was commenced in the early part 
of November last year, when the main feeders were drawn in 


attached to the car, passing between them. At the ends of 
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Ето. 7.—Transverse Section of Double Track, showing complete Electrical and Drainage Arrangements 


the track these conductor rails are flared so as to allow of the , by two companies—the National Conduit and Cable Company 
shoe entering smoothly. The conductors are supported on | and the John A. Roeblings Sons’ Company, the first supply- 


porcelain insulators, the form of which is shown in Fig. 8. | ing a paper cable soaked in resin oil, and the latter a combina- 
tion insulation of paper on the inside and saturated jute on 


top, both being lead covered. The section of copper in all 
cases is one cireular inch, апа for the Fourth-avenue Railway 
alone from the Brooklyn Bridge to 59th-street fourteen such 
cables were necessary. These cables leave the 25th-street 
cable-house and are carried through the Lexington-avenue 
cable tunnel to a large vault underneath the corner of 23rd- 


2 


Fic. 9.— Concrete Conduit complete with Hand- holes, in position. 


Fic. 8.— Insulator used in New York Conduit Tramways. 


street and Lexington- avenue, where they turn and go to!23rd- 
street and Fourth-avenue. Here the cables divide, eight 
going up town and six down town, to various feeding points 


conduit. As already mentioned, and as shown in Fig. 9, hand- | along the line where the main cables are each tapped into two 
holes are placed every 15ft. to allow of these insulators being cables of half the section. These two cables run along the 
reached. The conductor rails are electrically bonded, so as to | whole length of the road and are cut into sections of various 
keep their resistance low, with the form of bond shown in lengths. They are tapped at different points and joined to 
Fig. 10. This bond consists of a stranded copper wire, | the feed-rails, as shown in Fig. 11. By this system should 


These insulators are cemented into the cast-iron shell, shown 
in this illustration, and the whole is bolted to the lower flange 
of the slot rail just at the top of the concrete part of the 
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cable give out at any time it can be cut dead in an instant | factor for different currents, and thus obtain what we shall call the 
induction curre. Such a curve is given in Fig. 1, for the G. E. 


and the aection joined at either end to the live rail above and 55 %%% é ũh io OUm ыу к 
i i i ; railway motor made by the e à 
below it, for where these different sections end the rails are the do е Surio wo Pau deduos the uere ol total (оге Їй 
different currents. This curve will lie above that obtained by 
measuring the torque at the rim of the brake-wheel, the difference 
for any current representing the torque expended in overcoming 
friction of gearing, hysteresis, &c. The ratio of the two ordinates 

for any current gives the mechanical efficiency for that current. 
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Fic, 10.—Bond used for the Workiag Conductors, 60 —.— 
also cut. Also by this arrangement the feeders are well able ES 
to carry any excess due to bunching up of cars caused by 
a b'ock. The total length of cable used on the Fourth-avenue | 
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Fic. 1.—Speed and Torque Curves for С.Е. 800 Railway Motor. 
Е = 500 volts. К 21245 ohms. 


Fre, 11.—Diagram of Connections of Feeders, Distributors and Working 
Conductors. 


division, with the Amsterdam-avenue branch, amounts to 
about 150,000 feet of the larger section and 125,000 feet of 


the smaller. 


If the current passing through the motor at any instant is greater 
than that required to overcome the frictional and other reaistance 
to motion, the motor will accelerate, and the acceleration in feet 
per second per second will be given by 


а Ü — — — — 


THE DESIGN OF ELECTRIC RAILWAY MOTORS FOR w= 405 x 10- Ca, 0 
* 
Wesens where C, is the current in amperes available for acceleration, in 
BY PROF, С. А. CARUS- WILSON, W is the whole weight that has to be accelerated, in tons 9 
2,2401bs. As an illustration, we may take the motors used on 


The torque on the shaft of а motor may be expressed by the 
equation, 


#=1'41р ACN 10-* inch pounds. . . . (1) 


where N is the number of C.G.S. lines per pole, A is the number 
of surface conductors, C is the total current passing into the motor, 
in amperes, and p is а numerical constant depending upon the way 
in which the armature is wound. This equation may be written, 


t=1 41CM. ...... (9) 


where M is given by 

| M=pAN10-% . . e ж. x (9) 
We shall cal] M the induction factor of the motor. Since the 
tension, e, induced at п revolutions per second is given by 


e=ANn10-" volte . (4) 


the induction factor may be found by dividing the induced tension 
in volts by the speed in revolutions per second, and the induced 
tension is given by the product of the induction factor and the 
speed. The constant p may be defined as the ratio of the number 
of surface conductors in series between the main terminals to the 
number of surface conductors lying between two adjacent neutral 
points, and is unity for & bipolar machine, whether drum- wound or 
ring-wound. : : 

When а motor is running at n revolutions per second, and taking 
a current of C amperes, we have the following expression for the 
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Revolutions per minute of motor and 1,00 inch. pounds of torque. 


speed :— E 
n= E-C R ( 5) ^ п 
М i «Lr 
where Е is the terminal tension in volte, and R is the resistance of TTC | 
the motor in ohms measured between the same points as the tension. о 100 200 300 400 500 600 700 800 90 
Hence, in the case of a railway motor, the speed in feet per second Amperes. 
is given by Fic. 2.—Diagram of Speed and Torque for Motors used on the Baltimore 
ane Ohio Railroad. Terminal Tension = 250 volts. Resistance 


262.4 j 
s=0 262 (E - CR. e d^ we з (6) 0:0209 ohms. 


where v is the ratio of the speed of the motor to that of the main | the Baltimore and Ohio Railroad. The conditions are as follows 5 
axle—afterwards called the velocity ratio—and d is the diameter A train weighing 780 tons has to start from rest on a grade of 0 
of the driving-wheel in inches. If an experiment be made | рег cent. The train is drawn by à locomotive equipped with js 
in which the speed, the tension of the line, and the current are | motors permanently connected in series. The driving wheels, 
observed, we can find from equation (5) the value of the induction | which are gearless, have a diameter of 62in. The maximum 
VU! ge current from the line is limited to 1,800 amperes, and the 155 


* Paper read before the Institution of Electrical Engineers, May 26, 1898. value of М while the motors are starting may be taken 85 ©" 
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The tractive effort per motor required for the grade is 3, 490lb., 
and for friction, allowing 91b. per ton, 1,755lb., making altogether 
5,2451. If we allow 95 per cent. mechanical efficiency, we find 
from equation (2) that the current required to overcome friction must 
be equal to 780 amperes, leaving 1,020 amperes available for 
acceleration. Under these circumstances the train will start up 
from rest with an acceleration of 0:53ft. per second per second, The 
induction curve of these motors is given Fig. 2. and the current- 


curve observed in starting is given in Fig. 3. 


If a pulley of d centimetres diameter is placed on the shaft of a 
motor of induction factor M, carrying a current of C amperes, the 


tangential force at the rim of the pulley is given by 
| T-.lMCl10Udyoe. . . . . . (8) 


- zd 
If d= : 10'cm., this may be written 


T=MC dyn es. (9) 


The force of à motor may thus be defined as à force of MC dynes 
at the rim of a pulley 10'cm. in circumference. We shall call MC 
the force factor of the motor. Thus, in the preceding example, 
each of the four motors must have a force factor of 279 kilodynes 
in order to start up with an acceleration of 0°53ft. per second per 


second. 


The rating of a motor in horse-power gives us no indication of 
its ability to accelerate, though this may be the most important 
function it is called upon to perform. Thus, in the last example, 
the horse-power of the motors at the moment of starting is 
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Fic, 5,— Diagram showing Current Used in Starting a Train on a grade 
of 08 per cent. on the Baltimore [and Ohio, Railroad. Weight of 


train — 780 tons. 


nothing. In the problem that we now propose to discuss we shall 
find it convenient to be able to define the action of a motor in 
terms of a force unit instead of a power unit, and for this purpose 
we shall make use of the force factor. We may note in passing 
that the power in kilowatts at any moment is given by multiplying 
the force factor in kilodynes by the number of revolutions per 
second. 

When a given distance has to be covered, we may divide the 
whole period of motion into two parts—that of acceleration, and 
that of uniform speed. For the present we shall assume that, if 
there are two or more motors in the locomotive, they are connected 
in parallel, and that they speed up with uniform acceleration until 
full speed is reached. From equations (6) and (7) it appears that, if 
everything else remains unchanged, the acceleration increases 
directly, and the final speed inversely, as T, For example, if we 
keep M and v the same, we can increase the acceleration by putting 
on a smaller wheel, but we shall thereby reduce the final speed. 
The accelerating period will then be small, and most of the distance 
will be covered at full speed. | -" 

On the other hand, if we increase the diameter of the driving 
wheel, we shall get а small acceleration but a high final speed ; 


most of the distance will then be covered during the process of 
accelerating, and full speed may not be reached before the given 
distance has been traversed, Similarly, if we vary the velocity 


ratio, keeping M and d the same, we shall get the reverse of these 
results. Ог, if we keep v and d fixed and vary M, we shall 
get the same results as if we varied the velocity ratio. In 
Fig. 4 the horizontal axis represents seconds, and the vertical 
axis speed in feet per second. Let us suppose that the conditions are 
such that with a driving wheel 40in. in diameter an acceleration 
of l'bft. per second per second is obtained, and that the final 
speed is JOft. per second. A distance of 200 yards will then be 
covered in 30sec., 20sec. being occupied in accelerating, during 
which time 100 yards is covered, the remaining 100 yards bein 

covered in 10sec. at full speed. If now we replace the 40in. whee 

by one whose diameter is 30in., we increase the acceleration to 2ft. 
per second per second, but reduce the final speed to22 5ft. per second, 
во that it takes 33sec. to travel 200 yards. If we put on a 50in. 
wheel, the acceleration is decreased to 1 2ft. per second per second, 
and full speed is only just reached when the 200 yards has been 
covered, the time being nearly 33sec. If a line, such as a f in the 
figure, is drawn to a point at which the given distance is covered, 
the points thus found by using wheels of different diameters will 
lie on a curve. We shall call this the time curre. In the figure, 
dotted lines such as ha represent the accelerating period, and 
dotted lines such asa f the period during which the motors are run- 
ning at full speed. The area л а fg, then, represents the whole 
distance covered in the time л д. Time curves have been drawn for 
distances of 200, 300, 400, and 500 yards. An increase in the 
value of M or of v gives the same result as а decrease in the 


value of d. 

It is evident that there is a certain value of Ju for which the 
time occupied in covering any given distance is а minimum. This 
value we shall now proceed to find. We know from equation (7) 
that the acceleration varies inversely as ra We may express this 


fact as follows :— 
FJ 


{ 
where k, is a constant, and 8 = M. . 


From equation (6) we have 
аб = k Bp 1) 


Feet per Second. 


Seconds. 
Fic. 4. — Time Curves for Different Distances and Wheel Diameters. 


where k, is а constant. If D is the whole distance in feet 
that has to be covered, we have 


122 
D=3 P +hOxlgs os . (12) 


hence, by substitution, we get 
D ko a 
t= — + ue ө ° ° . . e 13 
where ¢ is the time occupied. To find what value of 8 makes the 
time a minimum, differentiate and equate to nothing, and we have 


6³ hy D, ог bo = bh. The given distance then is covered in the 


shortest time, when the equipment is such that the distance 
travelled during the process of acceleration is equal to that travelled 
at full speed, the time of accelerating being two-thirds of the whole 


rime, ‚ | | 
Substituting for А, and k, their values as given by equations 


7) and (6), we get 
(7) (6) g i eom cou. Ол д 
Me W (E-«,R)- 

t , then that, when a train of weight W tons has to 
M че d moved through a distance of D feet, the 


be started from rest an ( 
tension of the line being Е volts, the accelerating 1 


ca amperes, and the internal drop when running at full speed с, 
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volts, the time occupied is least when the ratio м» is that given by 


equation (14); and that, if this value of 115 is adopted, half the dis- 
tance will be covered in the process of accelerating. Since the 


É 1 : А 
equation(14)gives the value of MES for covering any distance in the 


least time for a given accelerating current, it follows that, when the 
time as well as the distance is given, the accelerating current will 
be least when half the distance is covered during acceleration. 
For, if any other ratio of x is adopted than that which covers 
half the distance during acceleration, the time will be pro- 
longed, and consequently a greater accelerating current required. 
We have, then, two conditions to fulfil. First, half the distance 
must be covered at full speed in one-third the time. If we are at 
liberty, as we generally are, to adjust the value of the resistance 
so that the drop at full speed is independent of M, v, and d, we 


then have 45 0.41747 5 „ x) 
where e is the induced tension at full speed, or the tension of the 
line minus the heat drop. 

It thus appears that the ratio a which governs the design of the 


whole equipment, is given by the consideration that half the dis- 
tance must be covered at full speed in one-third of the time. 


Inch Pounds of Torque. 

1,250 2,500 8,750 / 
1 — — — 
 REBEREEEEBEREREEEY IP EBENE —.— 
MIILLLLLILELELLLLEL ZAR, ИЕ: 
r ШИ ПЁ abot { 


dis m 
; Dam te te m 

CoN P aD RIAL M MN RI vw ET 

3 . 

f. 1 gee 

e NASENZEHARESENHMENEKN эз 

S VERRE AMA MS 

1 EA e игтч==ч “2 

^ Е УЧ e 60 5 

ии 
Š 10 


WEIN ER Т” 
a a a EP ASNE 
on om ДШ ЕТИ 


0 5 10 15 
Seconds, 


Fic, 5.—Diagram of Acceleration Curves for Motor with Constant and 
Variable Induction Factors. 


The accelerating current can now be found from equation (7). We 
know that half the distance has to be covered in two-thirds of 
the time; this gives us the acceleration. We know also the value of 


= and of W: hence we deduce, 
"ейн, d 
C, = 55 97 Mv’ Ы * ^ o B (16) 


2 
0, -318D X, gara ov A D 


or we may write at once, 


If we know the retarding forces at full speed we can find the 
current, since 5 is fixed, and hence we can obtain the resist- 


ance of the motor. For example, suppose that we have to design 
an equipment by which a tramcar weighing 10 tons can te 
started from rest and moved through 500ft. in 30sec. We may 
may suppose, further, that two motors are to be used, connected in 
parallel throughout ; that the tension of the line is 500 volts, and 
the drop at full speed 9 volts. From equation (15) we obtain the 


value of 8 and find it to be 5:15, We may assume for the 


resent that v is limited to 4 78, and that d is 33in. ; hence M — 35:5. 
The maximum speed is 25ft. per second, of 17 miles per hour. If 
the frictional and other forces retarding the motion are equal to a 
torque of 3,580in. lbs. on each axle, the current at full speed will 
be 15 amperes, and the resistance of each motor 0°6 ohm. From 
equation (16) we find the accelerating current to be 30 amperes ; во 
that the total current at starting is 45 amperes, assuming that the 
induction factor remains constant throughout. These results are 
shown in Fig. 5. Horizontal ordinates represent time in seconds, 


and vertical ordinates speed in feet per second, and also amperes. 
The acceleration is 1'25ft. per second per second, and can 
be kept constant until the starting rheostat is all out. 
The speed at which this takes place can be found from 


equation (6), by inserting the known value of М 


ting E—500, R=0°6, C=45. 
24'2ft. per second, or 97 per cent. of the final speed. 
The error involved in assuming that the acceleration is con- 
stant up to full speed does not amount to one foot of distance. 
From the figure we see that half the distance is covered in 
20secs. during the process of aecelerating, and the remaining 
250ft. is covered at full speed in 10secs. 
of the curve p a b c represents 500ft. The maximum current, 
45 amperes, is constant up to the point a, when the starting 
rheostat is all out. This is shown by the current-curve. At the 
point e on this curve, corresponding to the point a on the accelera- 
tion curve, the current will rapidly diminish ; the form of the curve 
has been calculated and plotted in the figure. 


а? and put- 
We find that the speed is 


The whole area. 


Inch Pounds of Torque. 
1,500 3,000 4,500 6,000 


-l 
© 


Induction factor or weight, 


ё 


e 


Feet per second. 
— 
RETE 
S 


g 


WEB IR 


Amperes. 


Fic. 6.—Diagram showing the Influence of Weight on the Form of the 
Induction Curve. 


We must now consider the influence of series winding on the 
curves of current and acceleration. In Fig. 6, let values of the 
current be measured horizontally, and values of the induction 
factor be measured vertically. Take a h equal to 15 amperes, 
and set up h b equal to 35:5 on the vertical scale. Then is à 
point on the induction curve of the motor. For, whatever are 
the values of M for large currents, the value of M for 15 amperes 
must be 35:5 in order that the motors may run at the required rate 
at full speed. Take aq equal to the maximum current, 45 amperes. 
Produce ab to cut a vertical line through g in с. The greatest 
possible induction factor the motors can have at 45 amperes 18 
given by gc, equal to 106 on the M scale. For the induction curve 
of a series-wound motor cannot be convex to the axis of current, 
though it may be a straight line passing throughout the origin if no 
part of the iron in the magnetic circuit is magnetised over the ben 
of the magnetisation curve. We have shown in this case that the 
induction curve must pass through the point b; hence the greatest 
possible value of M for these motors is found by making the induc- 
tion curve a straight line passing through b, giving us à maximum 
induction factor of 106, Our calculations hitherto have shown us 
that the motors must have an induction factor of 35 5 at 15 amperes, 
and that the maximum current at starting must be 45 amperes. e 
have not, however, determined the value of the induction factor at 
45 amperes. All we know is that if M is constant, and equal to 35 р 
for all currents, we shall cover the given distance in the given 
time. It is clear that there are an infinite number of possible 
induction curves, all passing through the point b, having different 
values of M for 45 amperes, all less than 106. Any one of tuee 
curves would comply with the specification as to time and distance» 
but we shall see that none of them would be so good from the point 
of view of economy as the line abc. 
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23:2ft. per second, the kinetic energy for the motors with 


When the maximum current to be carried by a motor is fixed, 
the weight increases nearly in proportion to the induction factor | constant and variable induction factor will bear to one another the 
for that current. We shall assume that for any current the weight | ratio of the squares of these numbers. The values are, by calcula- 
is given by А times the induction factor for the current, where k is | tion, 109 and 887 thousand foot-pounds. There is thus a small 
some constant. Hence, of all induction curves that might be | gain in favour of the series-wound motors, owing to the fact that 
chosen, that given by a bc will involve the greatest weight. the final speed is less than with the motors with constant induction 

Let us suppose that the practical considerations of space and | factor. | | 
cost limit the weight of the motors in this case, so that the maxi- It is, however, when we come to consider the areas representing 
mum value of M for 45 amperes is 71—twice that for 15 amperes, | the heat loss that we see wherein lies the great advantage of the 
The induction curve must then pass through the points a b f ; let | series winding. The energy expended in heating with the motors 
the curve a b f in the figure be the curve chosen, From the induc- | having constant M is more than five times that expended with the 
tion curve we can construct a curve giving the total torque avail- | Series-wound motors, the actual values being 32:2 and 169 thousand 
able for all purposes. In the figure thia is drawn at d p, horizonta] | foot-pounds respectively. Examination of the diagram shows that 
ordinates giving torque in inch-pounds on each motor axle, and | the area giving the heat loss is very nearly one-half of the area of 
vertical ordinates speed in feet per second. By deducting from the 
horizontal ordinates of this curve the torque required to overccme 


the retarding forces we obtain a curve of torque available for acce- 
leration. This curve is reproduced at lk in Fig. 5; it cuts the speed 
axis at 25ft. per second. 

We can now construct the acceleration curve for the series- 
wound motors. The maximum total torque is 4,500 inch-pounds ; 
deducting 750 inch-pounds for the retarding forces, assumed to 
remain constant at all speeds, we get an initial acceleration of 
3:12ft. per second per second —more than twice that obtained when 
M was constant. The speed of the car when the rheostat is all 
out is 12:1 ft. per second ; this speed is reached in about 4 secs., 
and is shown by the point g. From p to g the acceleration is 
constant. The form of the acceleration curve beyond this point 
has been found by graphic construction, and continued up to the 
point at which the area, as obtained with a planimeter, is equal 
to a distance of 500ft. ; this is at 27'0 sec. from the moment of 
starting. 

The current curve has also been drawn. The maximum current 
is passing for 4 sec. after which time the current decreases; 
the value at any time being obtained from the acceleration curve 
by using equation (6). An examination of the curves in Fig. 5 
shows that the effect of increasing the induction factor by series 
winding has been to decrease slightly the time required to cover 
the given distance, the saving of time in this case being 2 5 sec. 
If we compare the acceleration curves for the constant and 
variable induction factors, we shall see that the series-wound 
motor gains in distance up to the point at which the curves cross 
one another, and after this point loses in distance. If the distance 
gained is equal to that lost, there will be no difference in the time 
required to cover a given distance. "This may often happen. The 
form of the acceleration curve depends upon that of the curve of 
accelerating torque. If this is nearly straight between k and l, 
the acceleration curve will rise up steeply, and the gain in time 
may be considerable. If, on the other hand, the torque curve 
is very much bent, the acceleration curve will bend over rapidly, 
And the series-wound motor will take а longer time to cover the 
given distance than one with constant induction factor, The 
form of the torque curve depends on that of the induction 
curve. Hence, the straighter we can make the induction curve, 
the shorter will be the time required to cover the given distance. 
A ratio of maximum to minimum induction factor of two to one 
is very commonly obtained, and in such a case the series- wound 
motor may show a gain of 5 to 10 per cent. in the time occupied. 
We have here, then, а reason why the induction curve should 
be as straight as possible. The energy expended in covering 
the given distance is shown in each case by the area of the 

current-curve. А glance at the diagram is suflicient to show 

how great a saving is effected by the use of the series winding. 

‘The two current-curves have been reproduced in Figs. 7 and 8. 

If we multiply the vertical current ordinates by the tension of the 
line, we may take these to represent watts instead of amperes. At 
the point f the whole of the energy is being expended in heat. The 
heat loss at any point may be calculated by finding the speed and 
the resistance in the circuit, and then multiplying this by the square 
of the corresponding current. If the heat watts is divided by the 
tensicn of the line, we obtain the part of the total current that 
represents the loss due to heat. 

When the current representing the heat loss has been deducted 
from the total current at any instant, the remainder represents the 
expenditure of energy in producing acceleration and overcoming 
train resistance. The proportion of these two can be obtained trom 
the curve of total torque, since that tells us how much is being used 
for accelerating, and how much for overcoming train resistance at 
any speed. The curves oa and o d in Figs. 7 and 8 have been con- 
structed in this way, thus dividing the whole area into three 
portions, representing respectively the energy used in heating, in 
accelerating, and in overcoming train resistance. In comparing 
the two diagrams we see that the areas giving the energy used in 
overcoming friction must be the same; for the distance is equal, 
and so is the frictional resistance to motion, In this case the energy 
thus expended is, by calculation, 109 thousand foot-pounds. 
‘Since the final speeds in the two cases are respectively 25 and 
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Кта. 7.— Energy Diagram Induction Factor Variable. 


all out. 
during which the starting rheostat is in the circuit. 


reduction is brought about in two ways. 


the moment when the rheostat is all out with constant M. 
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Seconds. 
Fic. 8.— Energy Diagram—Induction Factor Constant. 


time is reduced from 20sec. to 4sec. Since the speed when 
the starting rheostat is all out varies nearly inversely as M, 
and the initial acceleration varies nearly directly as M, the 
area giving the heat loss varies nearly inversely as the square 
of the induction factor at the moment of starting. By increas- 
ing the induction factor indefinitely we could reduce the heat 
loss to that due to the resistance of the motor only; in other 
words, we could do without the starting rheostat altogether. 
The reason why we are unable to do this is because the maximum 
possible value of M is determined by the form of the induction 
curve. Thus, we have seen in Fig. 6 that in this case the 


the current-curve up to the point at which the starting rheostat is 


Now the effect of the series winding is to reduce the time 
And this 


First, the speed at the 

oint when the rheostat is all out is reduced in direct proportion as 
is increased. Second, the increase in the initial acceleration sets 
back this point still further. "Thus, in Fig. 5, the point a gives 
he 


speed is 24'2ft. per second. If M at the start is doubled, owing 
to the use of series winding, the speed is reduced to 12 Ift. per 
second, and the point g then stil] further set back, so that the 


— — — ir e 
— — 
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greatest possible value of M is 106. [f the weight involved in 
using this value of M were not an objection, we could reduce the 
heat loss to 13,000 foot- pounds. Such a value for M would, how- 
ever, be inadmissible, on account of the cost of construction and the 
space taken up, and we have to be content with a loss two or three 
times this amount. A reference to Fig. 5 shows that the points, 
such as a and q, where the rheostat is all out lie on а curve passing 
through the origin. This curve is nearly а parabola, whose 
horizontal ordinate varies inversely as M?. It is thus evident that, 
the more the heat loss is reduced, the greater will be the increase 
in M required to effect any further reduction ; so that there is & 
point at which it is not worth while increasing the weight of the 
motor, the saving effected not being large enough to compensate for 
the disadvantages of the heavier motor. The following table shows 
the expenditure of energy in foot-pounds in the two cases :— 


Constant Induction Variable [Induction 


"actor. Factor. 
For acceleration............ 109 х 103 ...... 887 x 10* 
For train resistance... 109 х 10 109-0 < 103 
For C? R loss 169 х 10% .....  322x10! 
387 x 10? 229:9 x 10! 


The expression *'train resistance” means here all forces opposing 
the motion, including those due to the friction of the gearing and 
the torque lost іп the motor itself. Referring once more to Fig. 6, 
we have seen that the induction curve of the motors must pass 
through the point b, and that if the maximum value of M is limited 
to 71 the induction curve must be bent so as to pass through the 
point f. 
(To be continued.) 


A MAGNETIC BALANCE FOR WORKSHOP TESTS 
OF PERMEABILITY. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers, on May 12th, 
in connection with Prof. J. A. Ewing's Paper. Speakers who 
have returned their proofs revised are denoted by an asterisk. 


*Prof. W. E. AYRTON said it was surprising to see that it was possible 
to get so loug a scale on tbe balance : in other words. there was such an 
open scale for the comparatively small range of inductions that were 
obtainable in iron with a magnetising force of 20 C.G.S. units. A priori 
this straight-line law connecting magnetic induction in the specimen 
with the reading of the scale would not have been expected, but they 
had been shown that the scale was correct, and the instrument both 
sensitive and valuable. He would like to ask one or two questions. 
Firstly, what was the actual force dealt with when the sliding weight was in 
some one particular position ? What was the actual force of the detachment 
that was employed ? Secondly, how was the magnetomotive force of an 
average specimen divided up; what portion was used in the electromagnet, 
and what portion was used in the specimen ? Lastly, how far was there a 
riak of error being introduced from the possibility of their being dust or 
dirt on the surface of the specimen * No doubt with curved surfaces in 
contact with one another the pressure was pretty considerable, and there- 
fore the reluctance of the space between the two surfaces in contact 
was probably small, but he would like to know about what it was, 
because they would then get an idea of the sort of error that might be 
expected. He was sure he was only echoing the opinions and wishes of 
all present in offering Prof. Ewing their sincere congratulations ou his 
having succeeded in producing such an exceedingly simple apparatus. 

prof. J. PERRY had hypothetical difficulties in understanding how the 
instrument could be quite accurate, but Prof. Ewing had tested it ; he had 
great experience in meaauring induction, and when he (Prof. Ewing) told 


them that they could get accurate results with errors of less than one per 


cent., he (Prof. Perry) was quite satisfied that the iustrument was a good 
one, baudy and correct.: l EN . " 

Prof. SILVANUS P. THOMPSON joined in congratulating the author 
on his exceedingly elegant instrument, and quite concurred with Prof. 
Perry’s view that if Prof. Ewing himself was satisfied no one else ought to 
express any dissatisfaction, But he congratulated Prof. Ewing for a 
second very good reason. It was now nearly ten years ago that he described 
a much cruder instrument operated on the same plan for measuring perine- 
abilities by traction, and he was very glad to see that Prof. Ewing was 
converted to that mode of measuring these quantities in preference to the 
induction methods which required a ballistic galvanometer. And now he 
would return another compliment to Prof. Ewing which he had been good 
enough to pay him some time ago, viz., to criticise the instrument. In his 
form of permeameter he hadtaken а rodof iron and put it down into 
the magnetising coil letting it touch the block of iron at the Lottom, 
and measured the force required to detach the end of the rod, 
which was at the bottom of the coil from the handle. The objection 
raised to it by Prof. Ewing was that he ought to have cut the rod 
of ion in twe and produced a detachment immediately in the middle 
of the coil. He had tried both before he adopted the end method 
and found it good enough, but Prof. Ewing had gone one better, and 
not only dil he not make his magnetie contact inside the coil, exactly 


half-way, nor yet even at the end of the coil, but his rod waa outside 
on the top of the projecting pole-piece. With respect to the mode of 
contact he had employed a suthciently well surfaced end, the other end 
coming into contact with а flat anvil. Prof. Ewing had gone one better 
there also, and had reduced his contact to merely a part of one rounded 
surface over another one. The point that had arrested his attention was 
that having such an exceedingly sinall area of contact there was not some 
error introduced by the gathering of the magnetic flux ; that that piece of 
iron must necessarily be more highly saturated than the average cross 
section. Prof. Ewing had taken the value of the field Н as 20—as a 
standard. He supposed it was well to do something of the sort for 
simplicity. In choosing this, no doubt he had good reasons. The instru- 
ment did not pretend to give them a number of points all along the 
magnetic curve. 16 gave the values at a definite part of the field but he 
would remark that they very often wanted to know, particularly in 
specimens of cast steel for dynamo building— the values of the tlux-density 
in other fields than those of the value of 20. If he was not very much 
mistaken, in uearly all the large multipolar machines now being built for 
traction work, the flux-density was lower thau the range given by this 
instrument —lower than 13,000 per square centimetre. On the other hand, 
the tlux-density might be run up to 20.000 or even over, requiring fields 
far beyond the range of this in-trument at the other end. "These were 
limitations perhaps to the degree to which the instrument was used, and 
it might certainly be possible to make a smaller instrument for measuring 
with a lower field than 20. 

“Мг. W. M. MORDEY would ask Prof. Ewing whether, in making these 
tests, it was necessary to be particular as to the time the test took. Was 
there any difference in the result if they were quick or slow? After con- 
gratulating the author of the Paper, Mr. Mordey asked him to direct his atten- 
tion to the testing of iron in bulk. They wanted some means of testing iron 
before any tooling was done on it. It was not convenient to cut samples 
off, nor did such samples always represent the quality of the mass. Ав an 
example of how steel and iron varied in quality. he mentioned the case 
of two large machines which were made exactly alike. The steel castings 
were supplied at the saine time by the same firin, and the machines were 
identical in every respect, yet the watts taken in exciting them differed 
70 per cent. When one had to work to a specification such a difference as 
that was very serious indeed, and it might even be enough to lead to the 
rejection of the machines. They wanted an instrument with which dynamo 
makers can be sure that when they order iron of a certain magnetic 
quality they would get it. They wanted to be able to specify steel or iron 
of а definite magnetic quality, and to see that they got this quality. It 
he was not going beyoud the scope of the Paper he would like to go into 
details a little to show how the quality of iron in one very important case 
had been intluenced by the specitication and testing of quality. When 
they first started making transformers the Swedish iron used for that 
purpose was very good, but as soon as the demand increased, the iron all 
over the world got worse. Probably the demand for soft Swedish iron was 
too great for the supply at the time. The energy absorbed in large trans- 
formers of similar dimensions might vary from 1 to 18 or 19, while 
variations of from 1 to 1:5 were quite common. With transformer making 
on a large scale they, in consequence, had had some very uncomfortable 
results. Ordera for transformers had been accepted which they would 
have been quite capable of making. but for the change in the iron. But 
the losses went up aud the makers had been penalised under specification. 
He then advised that iron should be ordered of а certain definite magnetic 
quality in watts per pound at a certain B and a certain number of periods 
per second. The makers stated that they did not know what B was; they 
knew nothing about periods nor watts. They did not like the specification, 
but finally they accepted it. The quality was xpecitied in definite terms. 
all iron supplied was tested, and was paid for under a bonus and penalty 
arrangement which made it to the maker's interest to improve the irou. 
The result was that the iron in the course of about six months attained 
such a standard that it never varied more than 5 per ceut. from the 
specification, which was fixed. 

Mr. J. SWINBURNE did not want to accuse Prof. Ewing of any er 
in his instrument, but Prof. Thompson had pointed out that there might 
be some source of error due to the distribution of induction at the pert 
of contact. Obviously at a given saturation the contact would be more 
highly saturated than anywhere else, therefore the permeability which 
varied with the induction would vary at the contact. It seemed that 
there was a chance of a pretty big error there) t 

*Prof. W. E. AYRTON thought this very fact seemed to be the grea 
interest of the apparatus. Within the range of the instrument, for some 
reason or other, this crowding together of the lines of force did not seem 
to have produced any errur, according to Prof. Ewing's experiments 
Therefore that was the great interest of the apparatus— that it did ne 
behave as they would have expected a priori. . : 

The PRESIDENT (Mr. J. W. Swan) joined in the opinion во unat" 
mously expressed by the professors. that Frof. Ewing had provided а 5 
admirable instrument for workshop use. He thought, now that BAR 
construction was becoming so very common a part of mechanical соко 
ing, it would be found extremely useful as а workshop instrument. T E 
had seen how easily Prof. Ewing had manipulated it, and nothing, ! 
seemed to him, could well be simpler or better. akers 

*Prof. EWING, replying, thanked the President and the other spe dp 
for the cordial reception they had given to tlie instrument. Prof. Ау! 2 
had commented upon the comparatively large range of scale ; but of . 
it was to be noticed that, even with the weight at its most extreme P^, 
tion, there was a large preponderance of weight due to the beam n i 
That was to say, the smallest force which the scale measured was at T 
large force and the weight simply measured the differences between two 
smallest and the largest force. The weight was adjusted by үш ез 
specimens whose magnetic qualities were known, and the weight wit ent 
brought to such a value as would give the desired range of movet 
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between the two standard specimens. Then the beam had its weight 
adjusted so that one of the standards came to the deeired point of the 
scale. The magnetomotive force was mainly expended in overcoming the 
realatance of the specimen and of the point of contact. This point of con- 
tact had been referred to by several speakera. It was, of course, quite 
true that there was great crowding of the linea of induction at the place 
where contact occurred, and for that reason he did not think the instru- 
ment would serve very well if they attempted to apply it to the measure- 
ment of the permeability of specimens at comparatively low values of the 
magnetising force, because in that case they would have the complication 
that the main part of the specimen would be subjected to & low force 
while there would be a high force over a small part of the specimen, viz., 
the part at the point of contact. What they were measuring was the 
induction resulting from these two constituents of the magnetic circuit, 
but if the bar was of good permeability with respect to a force of 20 it 
would be of good permeability with respect to the stronger force operating 
at the point of contact, and in that way it happened that the various bara 
come out with the very remarkable degree of accuracy he had shown. 
He confessed he had been as much surprised as most of the speakers to 
find it possible to get & linear scale of magnetism to be reasonably 
correct. When he began the design of the instrument he had not 
expected to get more than a means of comparing one apecimen with 
several others ; he expected at that time to supply with the instrument 
several other specimens which would have been separately tested beforehand. 

*Prof. THOMPSON : Can you tell us how many ampere turns you have 
on the coil ? 

Prof. EWING could not say from memory. There was a current of 
0:8 amperes, and there might be something like 600 turns. 

* Prof. THOMPSON : You cannot be using more than about 120 ampere- 
turns to produce the field of 20 in a rod three inches long. 

*Prof. EWING then went on to the question of dirt or dust. This was a 
very important point indeed, and it was necessary that the specimen 
should be clean from dust and oil, but there was no difficulty in wiping it 
sufficiently for the purpose, and the instrument had been constructed 


in such а way that the lever could be lifted off bodily in order to rub 


up the pole-pieces on which the contact occurred. The quality of the 
polish on the turned surface made no important difference in the resulta. 
He had tested with specimens where the mark of the last cut had been 
left on, but he had not been able to detect any serious difference between 
such a specimen and one with а highly-polished surface. He was prepared 
to believe that traction methods could be succesfully employed, but he still 
deprecated the use of traction methods as a means of determining B in 
absolute measure without any reference to ballistic tests. He did not 
think that traction methods were satisfactory in that application, and 
all that he did in his instrument was to use a traction method as a 
means of comparing one bar with another, that other bar having had 
its value of B determined previously by ballistic or other absolute methods. 


The distinction was an important one, and it was only to that extent that 


he adinitted conversion to the use of traction methods, It was quite true, 
as Prof. Thompson had pointed out, that his instrument only gave the 
value of B for one value of the magnetising force. If they wanted points 
on the B-H curve they should by all means use the permeability bridge. 
If the relation of B to Н was required for any ригрозе —аз, for instance, 
in the case that Prof. Thompson had mentioned, where magnetic poles 
were intended to be used with a lower induction than that of his instru- 
ment—then the permeability bridge was the instrument to be employed. 
Mr. Mordey had raised an interesting point in speaking of the desirability 
of being able to obtain tests of material in bulk. Не cordially agreed that 
jt was a most unsatisfactory thing that the tests which they had so far 
been able to make had been only on small specimens, апа the question was 
always left open as to how far the specimen was representative of a large 
casting or a large forging. The presence of “ blow-holes" might make 
the result in a steel casting poor when compared with the result given 
by the specimen. It was а problem which had been very much present 
to him for some time, but up to now he had made no approach to a solu- 
tion, Mr. Mordey had also raised another interesting point in speaking 
of hysteresis losses in sheet iron. This was a subject upon which Mr. 
Mordey himself bad contributed а very important item of knowledge in 
showing the effect of heating on iron, and if it had been relevant he would 
have been glad to have said something about recent work in his laboratory. 
One of his students, Mr. Roget, had obtained some surprising results, 
showing that a very brief period of heating was capable of raising the 
hysteresis losses to about three times ог more than the original amount. 
But this lay outside the scope of his present subject. In conclusion, he 
would like to add that he had received a letter from Mr. Gisbert Карр, 
stating that he (Mr. Kapp) thought the balance was a most useful inven- 
tion and that be would not be surprised to hear of it being largely taken 
up in Germany. The instrument now exhibited would, he stated, be for 
some time at Messrs. Elliot Bros., and would be open to inspection on the 


part of any one interested in the matter. 
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PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society on May 13th, 
Mr. Shelford Bidwell, President, in the ohair, a Paper by Prof. 
W. E. Ayrron and Mr. T. MATHER, on 

'" Galvanometers," 


was read by Prof. Ayrton. It is a sequel to Proc. Physical Soc., 
Vol. X., p. 393, and to Phil. Mag., Vol XXX., p. 58. The 
authors suggest that in future the comparative sensitiveness of 
galvanometers should be expressed in terms of the number of milli- 
metre scale-divisions per micro-ampere, when the observed image or 
‘t spot" is one metre from the mirror. Unit angular deflection is 
therefore ;j5,th of a radian. Further, for the periodic time, i.e., 
the time between two transits of the spot across some fixed 
point on the scale, in the same direction, the standard should be ten 
seconds. It is also proposed to reduce the factor of sensitiveness, 
as regards resistance, to the common basis of one ohm. 
Tables accompanying the Paper give complete data for a large 
number of galvanometers constructed during the past ten years, 
and it is possible to trace the improvements in sensitiveness 
thro ighout that time. The most sensitive galvanometers are the 
oscillographs, they have very short periods; the moving parts are 
small, the controlling fielde very strong. They are designed to 
indicate the cbaracter of rapidly-varying currents. Ап oscillo- 
graph, as improved by Mr. Duddell, was exhibited ; its period is 
0:0001sec., and its factor of sensitiveness, according to the authors 
classification, is greater than any yet obtained. А distinction is 
drawn as to the use of the term *' dead-beat.” Maxwell applies it 
to galvanometers in which the motion is aperiodic,” i.e., to those 
in which the suspended system, before coming to rest, passes only 
once through the position of equilibrium. Thia meaning 1s retained ; 
it is not to be confused with **quick-moving " or ''short-period." 
In the second section of the Paper the authors calculate the limiting 
sensitiveness of galvanometers of the Thomson" type. The in- 
vestigation is based upon Prof. Schuster's B. A. 1894 Paper. It takes 
into account the period of the suspended system, and the specific 
magnetisation of the needle. Lastly, the authors discuss the relative 
merits of long and short periods, i. e., the best control for gal- 
vanometers intended to indicate zero points in potentiometer 
operations. They conclude that if the control can be readily 
altered, and if the sensitiveness can be adjusted for the test, then, 
for rapidity of working, the control should be so adjusted that the 
sensitiveness is approximately two or three times greater than is 
absolutely needed for the desired accuracy. 

Prof. THRELFALL thought the authors’ method of comparing galva- 
nometers very misleading. The results obtained iu their comparison of 
the oscilogranh (3,510,000) and the suspended-coil galvanometer (27) 
might be regarded aa the reductio ad absurdum of the proposed system. 
The absurdity arose from the dissimilarity of the two instruments. Maore- 
over, the proposed system ignored the fact that sensitiveness may be 
obtained by optical as well as by electromagnetic means. Optical 
sensitivenesa, owing to its greater stability, was to be preferred to electro- 
magnetic sensitiveness, The fundamental problem in the construction of 
galvanometers is an optical one. It is necessary to decide the mass 
and dimensions of the suspended parts so as to ensure (1) optical 
accuracy, and (2) electromaguetic sensitiveness. Thus, to some 
extent the weight of the mirror determines the thickness of the 
suspension, As an instance of what might be done by optical methods, 
Prof. Threlfall referred to work done by himself and Mr. Brearley 
(Phil. May., 1896), in which it was possible to measure to 1:48 x 10 M am- 
peres, and, with special refinements, to 5x 10 | amperes. He had found 
that the best diameter for glass mirrors was 1:1 em., with a weight just 
under 0:5 gramme. These were used with a scale at 276 cms., read by a 
microscope to 0'04 mm. The course of the light was: lamp. large lens, 
small scale, mirror, еуе-ріесе. The period was 25 secs., and the resistance 
50,000 ohms. Even better results could be obtained by using mirrors of 
quartz or of blood-stone, (Quartz is incomparably to be preterred to glass. 
Such figures indicated what could be done by optical -ensitiveness, the 
sensitiveness that the authors ignored. It was pointed out hy Prof. 
Threlfall that the controlling field for galvanometers of the Thomson“ 
ty pe should be straight and uniform. This was Lest secured by using two 
magueta, one above and one below the needles. 

Prof. PERRY said the authors had not asserted that a galvanometer 
with higher figure of merit according to their classification, was superior 
to another of lower figure. It must be agreed that the figure they obtain 
is a very valuable datum for the comparison of instruments designed for 
similar purposes, for instance, in classifying those used by Prof. Threlfall, 
Mr. Duddell was to be congratulated on the extreme sensitiveness and 
small period of his oscillograph, 

Prof. AYRTON, referring to Prof. Threlfall'a reductio ad absurdum 
admitted that the criticism would carry some conviction if the two instru- 
ments were of different kinds ; if, for instance, one posseased a suspended 
needle and the other а suspended coil. But the argument failed because 
both instruments were of the suspended-coil type. lu one of them Mr. 
Duddell had developed tbe advantages to. be gained hy reducing the atr- 
gap. To form an opinion of electromagnetic improvements in galvano- 
meters it was necessary to reduce the resulta of all instruments to some 
system of classification, There was no objection, after that, to adding a 
good mirror and reading by а good microscope, 

E 
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EBECTRICITY WORKS ACCOUNTS. 


ы mr E SERIEN] 


Bedtord сары) РЕТИ March 4 | Kingston-üpon-Thames (М'сір'1) March 25 
Bradford (Municipal). May 20 Leeds (Company).............. April 1 
Brighton (Municipal).... ..... May 6 Newcastle-upon-Tyne (Co.) .... April 99 
Burton-upon-Trent (Municipal) April 15| N orthampton (Company) April 18 
Charing (ross (Company)...... April 22: Notting Hill (Company) March 11 
Chelsea (Company)............ ay 20 | Oxford (Company) ............ April 5 
Clerkenwell (Company)........ March 18, Richmond (Company).......... March 4 
Dover (Company)) March 11 Scarborough (Company) April 1 
Guildford (Company) Мау 13 St. Pancras (Vestry) ..... ec. May 13 
Hanley (Municipal) .......... April S; Wandsworth (Company) ...... March 18 
Hastings and St. Leonard s (Co.) April 29 Westminster (Com pany) ...... April 92 


May 8 
Huddersfield (Municipal)... .. March 25 : 


In addition to the accounts for the first financial year— 
including the first nine months of actual working—of the 
electric supply undertaking of Shoreditch Vestry, with its 
much-belauded dust-destructor appendix, we give this week 
some particulars of a number of electric traction undertakings, 


New General Traction Company Limited). 


This Company, registered in March, 1896, was formed to 
carry on the business of contractors for construction and 
equipment of electric tramways and railways; and, in its 
initial stages, it acquired а considerable Interest in the 
Coventry electric tramways. It has undertaken construction 
work, chiefly with American plant, on the overhead trolley 
system, in the tramways of Coventry, Douglas Head and 
Norwich. One feature of the Company’s procedure has been 
a disposition to obtain powers by private Dills in Parliament, 
and in the early part of last year the Bills for the Norwich 
tramways and Coventry extension lines received Royal assent. 

To meet this additional work £100,000 of additional Pre- 
ference capital was sanctioned in the previous year, and has 
since been issued at a premium of 2з. per £5 share. The 
capital received is as follows :— 


Item. | Number, Nominal value. | Total amount. 
Six per Cent. ср 50.000 £5 f.p | £150.060 
Preference shares ......... | f id ; 
Ordinary sliares 24, 000 £5f.p. | 120.000 
„„ а A 
Total ................... 54,000 £5 f.p. | 270,000 


| 


The reserve fund stands at £2,231. There is £41,885 
standing on account of various creditors, including temporary 
loans the amount of which is not stated. А sum of £146,320 
has been received on account of uncompleted contracts, and in- 
cludes shares taken at par. Profits from various sources agere. 
gate £11,192, including £11,131 from sale of investments and 
dividends. General expenses, salaries, office charges, &c., have 
aggregated £3,436, leaving a balance of £7,757 to be carried 
to the credit of the profit and loss account. The gross profit 
for the year must, however, include £1,682 reserved in the 
previous year on account of Parliamentary Bills and subse- 
quently recovered. Adding the undistributed sum of £2,983 
brought forward from last account, it is seen that the amount 
available for distribution is £12,422, or about 4:6 per cent. of 
the total capital received. The sum of £6,500 has been dig- 
tributed as 6 per cent. dividend on the Preference shares, the 
balance being carried forward to the next account. 


Douglas Southern Electric Tramways (Limited). 


The electrie tramway operated by this Company extends 
from a point on Douglas Head adjacent to Douglas (1.0.M.). 
some 3] miles around the coast, to a place whieh, we believe, 
rejoices in the refreshing name of Coolbegad. It is essentially 
a holiday line, depending for its success on the magnificence 
of the surrounding scenery, as no appreciable commercial 
interests would appear to induce people to travel to Coolbegad. 
Accordingly it is not surprising that ће unsettled weather 
during August, the Diamond Jubilee and the engineers’ 
strike’’ have conspired against the line, and brought down 
the net profit for the year to £736. | 

The nominal capital is £50,000, of which £38,300 has been 
received, viz., £22,200 iu Seven per Cent. £1 Preference 


! enm 


shares, and £16,100 in £1 Ordinary shares. The capital 
expended on works is as follows :— 


Ru Il A e 8 £14,916 
Ditto electrical equipment 3,545 
Боре о TM .. 9,768 
Plant, engines, boilers, dynamos, ke 6,440 
Rolling stock о аана ndr dete 7,672 
оС О ИРЕАУ 214 

Total discute pM e IM ELE £36,585 


A sum of £4,071 has been paid for concessions for the line 
and £710 for *: Formation Expenses,” of which latter £110 is 
written off. An item, stated as “ Salaries accrued due but 
not paid " is given at £111. 

The period of working the line during the year was only 
17 weeks 3 days, and, as stated, tho net revenue was £736. 
The total traffic receipts were £3,489 at the Douglas end and 
£483 at the Coolbegad end, which, together with sundry 
items, make an aggregate gross revenue of £3,347. The 
following are the most important items of expenditure out of 
revenue :— 


Coal, including cartage, &.. £323 
x DL cH "MP y MR 414 
NY AR C8 M" 709 
Repairs and rene walls ee . 196 
ed y 174 
Stores esee — КОРККО 8 ess 197 
MOV Or IMI о ĩͤ V . 279 


£2,522 
Adding to the £736 profit a sum of £190 brought forward 
from previous account, it is seen that а sum of 2996 is avail. 
able for distribution, or about 2:4 per cent. of the total capital 
received. A dividend of 3 per cent. on the Seven per Cent. 
Preference shares has been declared, a balance of £260 being 
carried forward. 


Isle of Man Tramways and Electric Power Company (Limited). 

The lines of this tramway company include an important 
electric tramway or light railway extending from Douglas to 
Laxey (Т.О.М.), and the Snaefell mountain railway, both of 
which have been in operation for some time ; also a light rail- 
way in process of construction between Laxey and Ramsey. 
Besides these electric lines, there is а system of town tram- 
ways in Douglas operated partly by horse and partly by cable 
traction ; and as the accounts of the several sections are not 
published separately, it is difficult to ascertain the exact 
progress and present state of the electrical undertakings of 
this Company. The following is a statement of the capital:— 
General Share and Loan Capital. 


70,000 Preference shares (£1 fully Oc MEET £70,000 
95,000 Ordinary shares (£1 fully pa! 8 95,000 
Five per Cent. Mortgage debentures ........... e sees . 50,000 
Four per Cent. Mortgage debentures . 100,000 
Mortgages on J tcc а аге да ылыы » 630 

£315,630 


Separate Share and Loan Capital, (For Larey- Ramsey Line). 5 
35,000 Preference shares (7r. 6d, TC 25 
15,000 Ordinary shares (78. 6d. FCC 5,6 


By Calls paid in advance 51 

£18,781 

Temporary Loans, Capital, «Се. usui. TAS rS 
Reserve and Renewal Fund . 6,01 


The total gross revenue for the year was £36,677, and the 
total expenditure out of revenue for current expenses was 
£20,570, leaving a balance of £16,107 as working profit for 
the year, or about 4 per cent. on the capital received. The 
items of expenditure are not separately stated. Adding £1.54! 
balance of previous account brought forward to credit, it 15 
seen that a sum of £17,655 was available for LS 
£6,500 has been paid as interest on debentures, and dividends 
of 6 per cent. declared on the Preference shares and 7 per i^ 
on the Ordinary shares, both only of the General capital. 
balanee of £305 is carried forward. 


Shoreditch Vestry Electric Supply Works. , 

Electric supply by the Shoreditch V estry WAS commer 

on June 25th of last year, and the accounts for the firs 

financial year have been mado up to March 25th last. a 

accounts, which are emphatically »ot made up in Doard 0 

Trade form, and ате ditticult to throw into our usual arrange 
ment, are sumniarised in the accompanying table. 
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Considerable interest has been excited from the first in the 


SHOREDITCH. 


| Shoreditch Vestry 


electrical undertaking of this Vestry, owing to the adoption of a Undertaking Worked бу................... —— 
combined scheme of electric generation and refuse destruction, Date of Commencement of Supply............... . . .. June 28, 1897. 
with which has also been combined an experiment in thermal System of Supply . .. . . .. . . . . . . . . "i Foe tow prese Usu 
in sub-stations. 
storage on the Halpin principle. Бо confident were the ie, ine S OI окоп Russell 


Electricity Committee of the suecess of this venture that long 
before the accounts had been madeupfor the year they advocated 


| ҮЕАН ENDED MARCH 25, 1898. 


1897-—8. 


— 


а considerable reduction in the price of supply, and a newspaper QU UANTITIES— 
agitation in favour of this was dexterously set on foot. The | Units generated . . . . . . . . . . . . E ek 491,107 
Vestry, however, told the Committee to go back and wait till „ BOLD (TOTAL) —Ó аы 295 
the accounts were published. And now that the accounts аге | » 81 "i pucr ON нанай ке m 380 
published we look in vain for any justification of the reduction |" used on works S. . . nnn | 156,725 
in tariff so hastily advocated. UNITS SOLD PER 8 C.P. LAMP CAPACITY ........ iud 124 
The accounts set out in the annexed table show a net balance | Maximum supply demanded ..... йерен eme | 408 kilowatts 
of £285, which, though not justifying any cheapening of the OBL of public iens e e .. | 57 ares, n glow*. 
supply, would have been a creditable result of the first year's Connections 0 8 13,000 
working were it not that the whole of this sum, and more too, |' CAPACITY OF PLANT IN 8-C.P. ТАМРВ .................. 23.000 
should have been set aside for depreciation, which, ав a matter | CAPACITY OF PLANT IN KILOWATTS............. Spes 705 
of fact, is quite unprovided for. £832 has been paid in dimin- Total. | eer kw. 
ishing liabilities on account of loans, but no reserve or sinking | , HAE A MATS er: al. | capacity., 
fund has been created. Especially іп view of the pioneer, if | Share . .. . Еи Enn. £101 
not actually experimental, nature of the dust-destructor cum |: Ian (including Debenture сһагфев).................. 11,032 101 
thermal-storage сит electricity generation works it would have RECEIVED (TOTAL) ) %%% ᷑ ũ siad uide 271,265 101 
i IMreeeeeee 9595695 6 ТҮТТҮ ЧУ OE 
been wise to have made ample Provision for the future of the JJC 200 01 
plant. In arriving at the gross revenue we have omitted the |: AUTHORISED BUT NOT YET RECEIVED (TOTAL) . mid um 
gum of £1,255 received from the general rates, and credited Share (unissued) . . . . . Me „%% EI a ur 
to Revenue," as this is palpably no legitimate item of |. Share (uncalled) . .. . .. . . . . . . .. . . . . . . . . . . И | s 
revenue from electricity supply business. A municipal under- |i ___ Loan (including Debentures). . . . ...... ..... .. — — 
taking with a deficit may perhaps rightly balance its accounts, вары ene n 105 147 
at the end of the year, by a draught from the District Rates; |: DEPRECIATION FUND .............................. N c" ЖЕ 
but this has not been done at Shoreditch, and the newspapers |. EXPENDED (TOTAL) ..................... "ap ^87,802 195 
are telling us this week that the Shoreditch electrical under- | Lands and buildings .. ...... ...... ...... .. es] — | — 
taking has made а net profit of nearly £2,000 on its nine Me AU UH RON DUE EM — ae 
months’ working! We feel justified, therefore, in ignoring | Miscellaneous" ауы Сание eins ш | = 
the charitable gift it has received from the ratepayers. indeed, | BALANCE OF CAPITAL АССОСМИТ................-......... |_с16.538 - 93:5 
even with this amount included, the year's accounts, as made тиш, Per unit sold, 
up by the Vestry, show on their face ап excess of payments F £6.307 532d. 
, ТТТ | FEAA 5104 
account with amounts due but not actually paid for supply up E Wie ters KG. isisi ranse e нысана E 34 | 0°0294. 
to March 25th—some £3,144—that we have been enabled to E public lighting | ...... —— ———t . . . 2,574 | 2:004. 
make out even the small surplus of £285. However, accept- » sale E lamps, MAS Lx s se ERE Eee ya apaga ai 151 í 
ing this surplus as it stands, we find that it ropresents about EXPENDITURE OUT OF REVENUE — 155", 01514. 
one farthing per unit sold—not a very imposing possible | TOTAL COSTS ...... ..... . £2,140 | 1814. 
reduction in the price. WORKS COSTS u(ꝗu·ſſ jn . 4 1579 | 1384. 
There is а curious apparent disproportion in the statement | Generation of electricity ....... D um UI 1,377 | ГӘЧ. 
of the accounts. Pages are devoted to items of capital expen- E с 10555 di %% ð ae | 1 
diture, such trivialities as “ Malacca cane £3. 178., „Scales Wie ẽ 
108., „Date stamp £l. 1s.," and Cutting and gilding Repairs and maintenance at station. T 277 | 02344. 
granite tablet £6. 8s.“ being duly recorded. But we search | Distribution of electricity ...... ...... ...e. e 2 .d. 
and research in vain for any record of wages paid to meter 5555 VVV } 2 | 00024. 
readers. That there is at least оле meter reader we should be | рш lighting... sss VVV = 
assured by ап item under Management," viz., '' Meter- Attendance ........................ Tr REDE . e 
readers cap, 10s. 6d," Surely a meter-reader who can do Renewals ............... . . . . €: = 
justice to a half-guinea cap does not go unpaid for his services ! 5 AND PROPERTY CHARGER............. i 561 04144 
One naturally looks for meter-readers’ wages under “ Distri- | м, mate, а Tyo | oora 
bution expenses," but here we find one solitary item, viz., | Management . .. . . . 512 | gasd 
* Disbursements by Clerk of Works, £2. 9s. 9d." Happy Salaries .... . . .. . . . . . . . . . . . 259 0:202d 
Shoreditch, which can boast so economical a manager of its Stationery, Ke. N ————: —ꝛ—Æ.Ʒ—ũ a 79 | 0:067d 
electrical distribution ! posu c c de 0101 
Coal is an item that one is assured will Бе favourably atfected DEP 5 
by the adoption of tlie mixed scheine. At Shoreditch they have Total. Cap. exp. 
spent 4279 on coal, or 0:236d. per unit sold, This is a low figure, — Ard RESULTS ИИС 232107 | 7 
as supply station fuel expenses go; but it should not be over- uiu сатте 40 ае don und. ы cac eic E 
looked that the refuse burned in the destructors at Shorediteh Sum carried to Reserve or Sinking Fund ......... 832 0 9474 
consists largely of wood shavingsand waste timber gathered from a 3 1 5 charges) .. 2.095 | 2:38 | 
the cabinet factories, which abound in the neighbourhood and AOF 5 Hm 5 5 
well-seasoned timber is a fairly good fuel in itself. Purely | ef ———.—.—..—. . . ..... . . . .. „ 
froin the fuel point of view, the adoption of the scheine appears | QRDINARY DIVIDEND PAÄid .. .. . = a 
to have been justified at Shoreditch; but it still remains to | PERCENTAGE ОР TOTAL COSTS TO GROSS REVENUE 347 
be seen how the scheme will stand the test of time. More- Expenditure per kilowatt capacity ...... FF £3. Os. 104. 
over, we think that a proportion of the expenses of the dust- | REVENUE PER KILOWATT CAPACITY ................. £8. 18d. 10d. 
destructor works should be charged to the electricity account, | Expenditure per 8-с. lamp сарасну.......................у ls. 1014. 
which is not done. On the contrary, a proportion (£83) of эмне I. E ER DE pest 85 e os 510, 
the chief electrical engineer's salary, which is L188 for the | Price charged for lighting, per unib . . 6l 
period of working, is charged to“ Dust Destructor Mainten- | Price charged for power, per шш . . . . . . . . . . . . . 24d. 
ance Account," and is actually deducted from the accounts we | Price charged for public lighting, per lamp... ... eer __, 
have been considering. REMAKRS.—* 32-c.p. lamps. а Includes £233 miscellaneous receipts. ^ Items of 
d Iucludes £147 for rent. e Includes £125 for insurance. / After deluctiog 457 in respect of wiring 


ca pital expended not all se arat | iv n. vel- -expended., А 
P xpe | | ео E x NC i The charge is 5d. per unit; 


and fitting work, g On '*Wright system. A For daylight consumption, during all hours, 3d. 
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ELECTRICAL BOOKS AND PUBLICATIONS, ; 
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t Tug ELBOTRIOLAK "^ Printing ond ishing Company, Limited, who are 

75 M Fe all the „ houses af home 
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and abroad. Tan ELBOTRICIAN " Sunn af present consists of— 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RES Edited 

by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

. Bóptgen Ray work, and a chapter giving Practical Hints,” on the subject 

THE POTENTIOMETER AND ITS ADJUNCTS, By W. C. Fi58HER 


LOCALISATION OP FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHAEL. Price 56. post free. 


iir TOWER AND GEARING, By В. Тавиштт CanTER. Price 
4 post free. 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. пли. 
808. Price 12s. 6d., post free. 
ELECTRICAL LABORATORY NOTES AND FORMS (Klemen and 
' Advanced) Arranged by Dr. J. A. FLEMING, М.д. F.R.8. Printed 
on appli tion. 


ELECTROMAGNETIC THEORY. By Ошуна Haavrama. Vol. I. Price 

12s. 6d., post free 188. Vol. II. is nearly ready. 
THE rrr ee CURRENT TRANSFORMER IN THEORY AND 
Vol. LTI INDUCTION OF ELECTRIC CURRENTS. New EDITION. 


Price 12s. 6d., post free. 
VOL. она UTILISATION OF INDUCED CURRENTS. Price 13s. 0d., 
pos 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. B Prof. J. A. 
i “лана X. A., D. Sa., F.R.S. 98 original illustrations, kandiceely bound, 

i ce 7s. 6d. 
GNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free, 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretieal 
and Practical). By Dr. GEORGE GORE. Price 10s. 6d., post free. 

RLECTRO-CHEMISTRY. By Dr. Оковав Gorm. Price 28., poat free, 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, Какишлт 
and Н. D. WILKINSON. Price 6s, 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Praetiee). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE, By Опвивт 
B. RAM. Price 7s. 6d., post free. 

А POCKET BOOK OF ELECTRICAL ENGINEERING FORMULA. By 
W. GEIPEL and Н. M. KILGOUR. Price 7a. 6d. net, post free 7s. 9d., abroad, Ва. ; 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

"THE a IAM КЕРИК. n то Volumes. Price: Stout 

y &8., ее, $ Н ’ ' 
БОА. each. Single Primers, Bd., post free, id. Abroad . к 
SIGNALLING ACROS8 SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Description of the Work of Hertz and his Successors. By 
Dr. О J. Торак. Enlarged Edition. Price 28. 6d. net, 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION , бе, 
By A. C. CURTIS-HAYWARD, B.A. Price 8s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BRAUMONT. Price 8s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


ELECTROMAGNETIO THEORY, VOL. IL—By OLIVER Нилушра The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Елон 
Youna. This work will be issued in a few days. Some extracts from 
the book have already appeared in The jctam, from which it 
will be seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. 

PRACTICAL TELEPHONY.—By DANE SINOLAIR and Е. C. RAPHAEL, 

ne eee BATTERIES.—A work on this on will CT be рае 

inging the theory and practice of Primary Battery up te, 
The book will be fully illustrated. 


SECONDARY BATTERIES—By E. J. Wane. Fully illustrated. Ты 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 


batteries or accumulators, 
CARBONS FOR ALL ELEOTRI —By Franom Јкні, А work 


CAL PURPOSES. 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes, book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
and in America, and will give the latest practice in this important 


subject, 
“THE ELECTRICIAN” WIREMAN'S -BOOX.—'' The Electrician” 


POCKET 

Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIC ARO.—By Mrs AYRTON. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
mente on the electric arc, as well as the important results of recent 


research, 
== REED 
SPECIAL NOTICE. 


NOW READY.—Vol XL. of "Tum ÉLEOTRIOIAN," bound in 
strong cloth. Price 17s. 6d., post free 18а, ба, Also ready, Cases for 
binding. Price 2s., by post 2s, 84, 


A complete set of the Second Series of Tun ELEOTRICIAN ” сай now be 
supplied. These sets are very acarce, and early application should be made. 


i M 
POWER AND LIGHT. | 


Two distinct classes of customers are catered for in the 
business of electric supply, which thereby enters into com- 
petition with two classes of rivals. Power for motors and 
industrial purposes and current for lighting compete—the 
one with motive power furnished by other agencies, the other 
principally with gas, but to some extent with petroleum. In 
the early days of the electric supply business, inexperience 
and the narrow limits within which that business was carried 
on, made the price so high that competition as a power agent 
on anything but an insignificant and tentative scale was pro- 
hibitive, and the business mainly was that of lighting. Time 
has taught contractors how to build better plant and station 
engineers how to use it more economically, while the accumu- 
lated increase in business, having put matters on to'a more 
wholesale basis, has also made towards cheapness. Accord- 
ingly the entire aspect of electric supply has materially 
changed in this respect-—that while current for lighting now 
competes with gas still more favourably than before, electrio 
power for industrial purposes has become a formidable com- 
petitor with other sources of mechanical power. Central 
station engineers, perhaps, are apt to overlook the fact 
that the enormous improvement possible in the efficiency of 
the electric lamp may some day deprive them of the bulk of 
the lighting branch of their business, even though not a ray 
the less be caused to shine; whereas, in the use of electric 
power for motors and industrial processes the existing 
efficiency is much greater and the room for improvement 
proportionately less. There is security in the consumption 
of the latter, but there is no telling when the prodigal 
demands of the former may become seriously curtailed 
under the new reyime, Motors and industrial power supply 
are eminently worthy of cultivation, if only on that account. 
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price for power supply fixed by many undertakings in this 
country is sufficiently low to make it pay to adopt electricity 
for small and moderately large amounts of motive power. 
Consumers of electric power for this purpose will therefore 
grow both numerically and in their individual importance to 
the business; and this increase in the relative importance of 
power supply as compared wi.) lighting may be expected to 
bring about considerable clcages in supply station practice 
and in the relative popularity of systems now jn vogue. 


‘ The gradual but marked ascendency of the power supply 
branch of electricity business, as contrasted with the lighting 
branch, has brought about two important changes in the 
engineering conditions of electrical generation. It has brought 
into greater favour those systems of generation which are 
better able than others to supply current for both branclies 
of the business; and it has reacted upon the load-curve of the 
station, tending to produce a more favourable condition in 
this respect. Looking not only to this country but also 
abroad, it is seen that the predominance of power business 
over lighting business has fostered polyphase and continuous 
current systems, and has tended to react against the single- 
phase system of alternating currents; but, so far as this 
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country is concerned, the polyphase systems have received no 
practical recognition from statutory supply concerns, and the 
rivalry has solely existed between continuous-current and 
In our corre- 
spondence columns this week, Mr. E. K. Scorr both asks and 
proffers an answer to Ше question: Is single-phase alternat. 
ing current played out? In his opinion, it emphatically is. 
This opinion is mainly based upon the relative economies and 
financial achievements of stations worked on the two rival 
systems, as set forth in Mr. Hawwoup's recent Paper. Britain 
has been, undoubtedly, the home of the single-phase alternate- 
current station; nowhere else has it received such fostering 
care; and in no other country, be it observed, has the power 
business been. so trifling as compared with the lighting. 
With the growth of the power business in this country 
there must be a ready adaptation of the single-phase system 
to this class of work, otherwise there can be little doubt that 
the system, though not quite “played out” as yet, inevitably 
will be. so ere long. Motors there are which will run on 
single-phase supply, and single-phase stations there are which 
do a small proportion of motor working; but the most pro- 
nounced single-phase motor enthusiast could scarcely allege 
that this system is as readily adaptable to general industrial 
purposes as either the polyphase or continuous-current system. 
In one class of work at any rate, viz., electric traction, the 
single-phase motor would appear to have no chance of success 
against its rivals; and here even the polyphase motor can 
make but trifling progress. Yet this is a class of work that it 
would be eminently worth while acquiring for any station 


single-phase alternating current systems, 


suitably equipped to undertake it. 
Load-factor is a quantity, the magnitude of which depends 


upon the relative proportion of power and lighting undertaken 
by a station. There may be doubts about the proper way of 


estimating this factor, as explained by Mr. E. B. ELLIxG rox, of the 
London Hydraulic Power Company, in a letter we publish this 
week ; there may even be some doubt whether it is a more or 
а less important factor than the magnitude of the output; but 
no one can deny that a large load-factor is better than a small 
one. Now, the highest authorities state that growth of a mere 
lighting load, however large it may become, does not materially 
tend to increase the load-factor ; and the reason is obvious— 
the additional lights are turned on precisely in the same 
hours as the original ones; but wherever а motor load or 
industrial power load springs up a phenomenal growth of 
the load-factor accompanies it. In the United States load- 
factors of from 50 to 70 per cent. are quite common in 
stations that do not even possess a tramway load. With 
the augmented load-factor must come an improvement 
in the economy of generation; so that as the motor load 
increases, in proportion to the lighting load, the cost of pro- 

duction falls in a sort of harmonical progression; and the 

lower price thus rendered feasible tends to encourave further 

additions to the number of power consumers. Already the 


The knighthood conferred upon the late Controller of the 
Central Telegraph Office, and announced among the Royal 
birthday honours last Saturday, is a well-earned distinction, 
creditable alike to both recipient and giver. Having been 
born in 1838, Mr. Fischer this year attained the age when 
retirement from the service becomes absolutely compulsory, 
though in all respects as well fitted to continue in his post as 
ever he was—a circumstance accentuated by the fact that he 
has since found a sphere of activity in another telegraph 
service, where his wide experience and rare gifts will be turned 
to valuable account. The honour of knighthood is a poor 
equivalent for the loss of income which enforced retirement 
always entails; but the regulations being what they are the 
Department has seemingly done its best to soften their rigour 
by recommending him for a reward which carries with it, at 
any rate, great personal, and not a little social, distinction. 
Probably no man connected with the postal telegraphs of this 
country has rendered it such signal service in the past, and 
none will be more greatly missed. Ву his unfailing urbanity, 
untiring energy, and extraordinary tact he contrived not only 
to organise and control a huge and complicated establishment 
but also to maintain undisturbed his cordial relations both 
with the telegraph force over which he had supreme command, 
and with the Postal Officials to whom he was himself respon- 
sible. That the telegraphists have not been a contented 
body, that indeed they have at times threatened to become 
mutinous, is unfortunately only too true; but it is equally 
true that they have been kept within reasonable bounds 
mainly by the personal influence of & chief who understood 
them, and whom they looked up to with affection and trust. 
To retain unimpaired popularity with both parties to 
the struggle during all these years was no light task; and that 
Mr. Fischer achieved it is to say that he possessed not merely 
the qualities of a commander but the accomplishments also of 
а diplomatist. But it is not alone as head of a large tele- 
graph centre that Sir Henry Fischer has earned the gratitude 
of his late employers. Like the late Mr. Henry Weaver, who 
rose to the position of Secretary to the Electric and Inter- 
national Telegraph Company, Mr. Fischer, a servant of the 
same Company, owed his most important advancement to а 
practical acquaintance with the Continental system of tele- 
graphs—a qualification of greatest importance to the Company 
which was then actively competing for the traffic of Northern 
Europe. Mr. Fischer came direct from the Hanoverian 
Government service, to take charge of what was called the 
Foreign Gallery of the central office, then situated off 
Moorgate-street, being followed some few years later by Mr. 
Weaver, from the Hague, where he had been the Company's 
representative for a considerable period. After occupying the 
post of Metrepolitan Superintendent Mr. Weaver became 
secretary of the Company, and held that office until its trans- 
fer to the State in 1870, when he retired. Mr. Fischer, a 
younger and more tractable man, then took up the running, 
so far, at least, as the metropolis was concerned, and left it 
only last February. The experience abroad which both of 
these remarkable men had enjoyed undoubtedly contributed 
to their advancement; and in Mr. Fischer's case to his 
rendering valuable public service to the Post Otlice on various 
missions with which he was entrusted to forcign countries, 
and by acting as its delegate at the various International 
Telegraph Conferences. For his labours in these capacities 
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he was made in 1895 a knight of the Order of Danneborg by 
His Majesty the King of Denmark, and in the year following 
received the personal acknowledgments of the Emperor of 
Austria through the Austrian ambassador in London. In the 
same year Her Majesty conferred upon him the honour of a 
Companionship of the Order of St. Michael and St. George, 
and in 1897 he received the Jubilee commemoration medal for 
his services in connection with ‘he celebrations of that year. 
The higher distinction which hee now crowned his career as а 
government servant is „у to be regretted as marking its 
termination; and it is not without some misgivings for the future 
of the telegraph service we notice so many retirements, actual or 
impending, of men whose names, like Sir Henry C. Fischer's, 
have long been identified with its well-being and prosperity. 


— . 
ELECTROMAGNETIC THEORT.— CVI.“ 


BY OLIVER HEAVISIDE, 
(Continued from page 7.) 


$4206. Although the above way of getting a formula for 
g(n) is very direct and short, the result is a definite integral, 
which must be worried to display its effective meaning. The 
curve of (л) can be drawn approximately at once by plotting 
its known values when n is integral, viz., O for every negative 
integer, and 1, 1, J, 4, „ү, &c., at n=, 1, 2, 8,4, &c. By 
the look of it, we see that the curve has a maximum between 
O and 1, and is oscillatory on the negative side, whilst con- 
tinuously positive on the positive side. This is confirmed by 

lotting the midway values, also known, for n= 1, 3, &c. The 
range of the oscillations is now approximately indicated. As 
n increases negatively, the range increases. 

If we turn right to left, we shall obtain the similar curve of 
g(-n), oscillatory on the right side of the origin, and con- 
tinuously positive on the left side, with a maximum between 
0 and - 1. 

The two curves are remarkably connected. Form the curve 
of the product g(n)g( - n). It is oscillatory on both sides. It 
has а zero for every integral value of n, positive and negative, 
and has the value 1 at the origin. This defines the function 


(sin пт) пт. That is, 
g(g(- e (9) 


for all values of n. The values of 4), &c., follow at once. 
Now (9) is the same as 

900 - 1) -( 75) (1 4) (1-102) .. ... (10) 
therefore, since the zeros of (962) are known, 

(п) 2 X(1--n) (1-- 1n) (IT Zn) j (11) 

g(—21)2X-(1-2n)(1-12)(1-1n) ...., (12) 
where X is some function which does not introduce fresh zeros. 
Since n=O makes %) = X apparently in (11), it might be 
thought that X= I. But it is o» instead, as may be easily 
geen by drawing the curve 


y=(l+n) (ES DEREI 1% (13) 


with a limited number of products. This is an oscillatory 
curve crossing the n-axis at the points — 1, — 2, &c., up to ~ r. 
Now as r is increased, the range of the oscillations gets smaller, 
and tends to become infinitely small when r= x. This is 
confirmed by the fact that (13) is identically the same as 
у=1+и +" ++ ҮК 
e SED T айо 0 (14) 


viz., the first r terms in the expansion of (1 ~ 1)" by the 
binomial theorem. When r is œ, y is zero for all negative 
and = for all positive values of л. | 

The X multiplier must therefore be æ when л is negative. 
There is a radical distinction between the vanishing of y at 
n= – 1,— 2, &c., and the vanishing between these values. In 


— — — 
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the first case the zeros are absolute, and cannot be magnified, 
The curve crosses the axis at the points named. But the 
vanishing of y between can be cancelled by infinite magni- 
fication, so as to lift up the curve of y from the zero line to 
Ше ;(») curve. Thus, choose X so that equation (11) shall 
be true when there are r products and » is an integer. This 
makes 

1 | ' 

- ар. or X-. E ; 

C әр nr 

For example, if n is 10 and r is 100, then 
1.2.9.4... 99.100. 1 


Ac cms c dM T 
1. 2. 3. 4. . 109. 100 101...110 
As r is indefinitely increased this becomes , 80 
% O) r 0 ITI) .. . . (IT%r) 2r7^(1-1)7*. (15) 
The limit that is tended to when r is made infinite is the 
value of y(n). 
By logarising (15) we get 
9 3 4 . 
| log n= - nC +5 S- g 8,4 8.— 45 (16) 


where 8,1 a + ч +..  C-8,-logre0:5772. (17) 
From (16) may be derived a formula for y(n) in rising powers 


of n, namely 


g(n)=1+Cn+(C?- 8) (C -8C8, + 280% 


+ (C* - 8C?8, + 8CS, + 38,2 — 68^ 4. (18) 


Like т, the value of C has been calculated to a large number 
of places of decimals, though I do not know that anything 18 
gained by it. Something wonderful might however turn up, 
for instance, a long succession of 0’s. 

The cosine function may similarly be split into two, making 

An) n) co,, and (»n-1)/(n)—-/(n-1) (19) 
But this f(n) is not useful like the y(n) function. 

$427. Passing on to O.P.M., $920, the usual formula 

defining n and expressing Eulers Gamma integral is 


equivalent to 
1= / € dy, (20) 
o M 


provided н is over — 1. There are two ways of developing the 
indefinite integral “ by parts," say 


n+] 22 +3 
ame u i Er + — si (21) 
Wc 7 ; 
5 


x" 73-1 x12 
и es .. . 22) 
: 6 ) 


Бо fei] between any two limits is equal to [- »,] between 
the same limits. That is [, + ас, between any two limits, 18 
zero. Therefore w, +w, does not change its value with <c. Ви 
is it a function of n? No, because if n is > — 1, we may 
divide the integral (20) into two, one going from 0 to x, the 
other from x to x. For the first use (21), since w,=0 when 
x=0; and for the second use (22), since w, =0 when r= . 


We got 
1 = т +w, (28) 
ог, which is the ваше, 
pnt rn 1 rn 
urs е es -y 24 
i *inal |n neler oa (23) 


the series to be continued both ways. The assumption was 
that n> —1. But the change of n to n- 1 in (24) makes no 
difference. So (24) is true for all values of n. The series on 
the right is a periodic function of n in appearance, since the 
change of n to n+1 reproduces the series. But as regards 
the value, the periodicity is only apparent. It is always є. In 
numerical calculation only the initial convergent part of the 
series on its divergent side is to be counted, though all on the 
convergent side, as usual, 

Note that x is a positive quantity all through. When 
negative another formula is needed, to be given later on 


^ 
= 


"у. 
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The function w, may be developed in а rising power series 
ет thus, 
mA леа SAU tere УЗА e I) 
бя ( = A- Q0 (u A- 1) A- +2) 
Nor 


expanding by the binomial theorem; and now algebrising, 


we get 
4008 1)00 +2) xus — . ( ) 


an 
uoo id Dom. : 2 п +3 


This may be confirmed 55 (21). But a similar operational 
treatment of w, fails, So expand w, in (22) in a power series 
by direct multiplication, using the usual formula for . The 


result is 


zit x” gril 
„=... —— (1-1) 1 ＋, (1-1) T (1 1) 1 . w. 
10, 610 1) 4 U ) tuat Pte 11 
- "s (27) 
But w, +, = 1, во 
pag а (28) 


2 
This is the result we shall get by developing (24) to a 
power series, multiplying it by the usual * expansion. А 
more general formula including (28) will occur later. The 
apparent numerical unintelligibility is no necessary bar to the 
use of (28) as a working and transforming formula. It often 
turns up. By (1-1)* is to be understood the expansion 
according to the binomial theorem, in powers of the second 1. 
$428. It is easy to generalise & common stopping series in 
which n is integral to another in which n is fractional, but the 
result is not to be expected in general to be equivalent to the 
Btopping series, which is a special case of the generalised series. 
Yet there may be apparent equivalence. Thus (O.P.M., § 22) 
the solution of 
(M +2714) и = и 
in rising powers of x » 
m Me 
u= (x)= 1+5, tarpt eg EE: 1, (29) 
by putting у= ]4?, and denoting «//y by D. Substitute the 
generalised exponential, and see what we get. The result is 
D-* X y" 
= —1 = ——. 3 
u= > ii 1 =o (30) 
Now is u the ccu 1 (0 ы т 4, then 
2 p» 1? 37 
= z= е F -—— - 7 е 
T 6 ates es Len +. » (31) 
By numerical calculation this is 100. к any fault to 
find. When n is not 2, I also found fair nnt at first, 


with only rough values of n. Later on I found that the 
assumed equivalence led " wrong results, and in Part 8 
found the explanation. This will come later; at present it is 
enough to say that u is equivalent to I,(r) for integral п and 
midway between, but is only apparently equivalent otherwise. 
Another application of the generalised exponential is to the 
binomial theorem. Thus 
(1+ 2)" еа T д-т] =, FA (32) 
Шш n r 
where we use the generalised exponential, and» is the general 
exponent, not л, which is constant. So, algebrising, we get 


(1 ter)" oy c r (33) 
n Trn r 


If r=0 or any integer we have the form 


n A n—1 n -3 
uic „ „ RS qe (31) 
A XN id ce 
If r2 n we have the form 
* 29 
(l4 x) "T 1 XI d TP (35) 


mo n 14-1 2a -42 
These are doubly-stopping series wien п ds integral, and 
become identical. When л is fractional they stop only one 
wav. In general the series (33) does not stop either way. 


In the case r =} we get 


(IT) ph p i + ‚ 
5 Sees з үс ues (36) 


If п = 1, this makes 

—2 г» 3 

1479. (I ое po © гы) 37 

40 + х) = + ОБОЛ ОЕТ (37) 

In special cases we ~ ^ fully convergent formule for ». 
Thus, take r=}, n=, x = 1 in (33). Then. 


(S'uy-1«ia-30-50-40-.. — 09 
Similarly, r= 3, n жо in (88) makes 

87? jag 

oT -1-A01-i0-q4.0-120—120-... (89) 


81.401) 
So we know 902), #(4), and g(1), without going to the general 
formula or to tables. 
Applying the generalised exponential to Taylor's theorem, 
hA дА" 
пед = Pez T) (10) 


if f(«) is а power series, we should expect the generalised 
exponential to apply as well as to the special function z"/». 


We get 
Ar Ar Гад. hr 


J(a@+h)= f pus d te ms 1 yo. (41) 


The extent of application may be left open. 
If f(x) = 1, then we get 


E cai S nd Дт-1д\-т " 
pss quete es u trir: 1" 
Put % = c and use (9) above іп every term, then 

pay Using e sinrr (43) 


rtlp~r-l 
Artie (42) 


where c is to be positive. This is another formula of the 

nature of (28) above. In fact (28) may be derived from (43). 
$429. Another application (O.P.M. § 27) of the generalised 

exponential is to show the algebraical connection between the 


zeroth Bessel function in the usual ascending series, and the 
equivalent descending series. 


zi 2° 
Hu же 1+5, 24% 2466 (44) 
2 
Бы у гыш ШШ. 
є 1? 1232 123,252 
= NS E 46 
u ax ECOL 3(8 ^ ) (16) 


Неге A is I. (a), and C is an equivalent form. Both come out 
of the same operator, as in 5 358 above. They satisfy the 
same diflerential equation, and are numerically equivalent as 
well. They also act equivalently as operators, certainly some- 
times. Lut aside from the extent of equivalence, what is the 
algebraic connection between А and C? How turn one to the 
other by mere algebra? It cannot be done with the usual 
form of є“ because then we have integral even powers in А and 
nothing but fractional powers in C. But use the generalised 
є“, that is 
є = N d (17) 
/ 


) 


with the special value г = !, that is, in the representative teri, 


the others being 14, 27, &c., — 1, - 11, ќе. Then С becomes 


an integral power series. But it does not agree with A, for it 
contains all integral powers of .r, positive and negative. 
Evaluating coeflicients, we find that 
С= А+). (18) 
Thus C is, on the understanding mentioned about e, half 
the sum of the usual I,(.»), and of another form already found 
to be equivalent to the same, in $428 above. Later on this 
process of algebraical conversion will be extended to any 
Bessel function, Remember, however, that x is to be positive, 
in general. The common theory of / does not hold in general 
in these transformations. 
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It is noteworthy that if in the differential equation 


(v? TY V) и, (49) 
which is the characteristic of А, B and C, we substitute 
шаа +ах+аз? +. + 072+... (50) 
we shall obtain the result 
ц = аА т В, (51) 


where a and b are independent constants. But A and В are 
not independent solutions of the characteristic, but are 
equivalent forms of one solution only. There are only two 
independent convergent solutions of (19), but any number of 
divergent. 
O.P.M., $29 and 80. The result 

I,(z) = &(1 + 2431), (82) 

by using the generalised binomial expansion, generalises to 


(2x) 
„ . 58 
Ce p - 
This is equivalent to I,(c) when ғ=0 and— 4, but its full 
meaning is considered later. 

§ 430. O.P.M., & 81, 32. When the exponent is a negative 
integer the generalised binomial expansion becomes ambiguous 

by the existence of vanishing factors. In 


(1 TO V we а" 
B C^ pem m 


putn2 1. We get 


: Q—-(al-a3.x3-x3-.o). (55) 
On the left side there is the vanishing factor ;(—1). So, on 
right side we should have 

I- T . . I- 2T 2 (56) 
This asserts the equivalence of the two forms of expansion of 


(124) in integral power series. 
But if r = as well, (55) takes the form O x (1+ х)! 20x 0. 


To make plainer, first put n= —1--s in (54) and then let 
both r and s be infinitely small, but without any connection. 


Using M 
g(-1l+s)=s, g(—-1+s—r)=s x, (57) 


true when r and s are infinitesimal, (43) becomes 


| к dis. s -l-ts-r | 
s(1 +x) | 2 nfi . 


+1 | 
r r(r- 
+f rte oD + (58) 
Dividing by s, and then putting 7 = 0, s=0, /s ec, we have 
(l4+a)-t=(L-c)(l-x+2?-...)+e(at-att+a%-...). (59) 
That is, the limiting form of (54) when n is — 1 and r=0 is 
indeterminate, as it consists of the two forms in (56) combined 


in any ratio, the quantity c having any value. 
( To be continued. ) 


MUNICIPAL CORPORATIONS AND THE TELEPHONE 
SERYICE. 


At the invitation of the Highways Committee of the London 
County Council, a conference of Municipal Corporations was held 
on Monday, at Spring-gardens. Mr. McKinnon Wood (Chairman 
of the Council) presiding. Representatives from the City of 
London, Belfast, Birmingham, Blackburn, Brighton, Gateshead, 
Huddersfield, Leeds, Leicester, Liverpool, Newcastle-on-Tyne, 
Norwich, Oldham, Plymouth, Portsmouth, Salford, Sheffield, 
Bedford, Cardiff, Tunbridge Wells, Halifax, and Bradford were 


present. 

The CHAIRMAN, in introducing the subject before the Conference, 
pointed out the advantage of combined action in dealing with the question, 
aud said that it was evident from the evidence already given before the 
Select Committee that the National Telephone Company held a strong 
position in the country, and a position which they, as representatives for 
the towns, would have to most carefully consider. A practical monopoly 
had been conferred ou the Telephone Company without those safeguards 
which were usually attached to such a monopoly. The conference had to 


consider how far the telephone service could be of public benefit, and how 
it could be extended if the service were improved and reduced in cost. 

The first resolution submitted to the meeting by Mr. J. W. BENN 
(L.C.C.), and seconded by the TOWN CLERK of SALFORD, gave rise 
to no discussion. It was: “ That in the opinion of this Conference the 
Telephone Service is calculated to become of great general benefit, and is 
so much in the nature of a monopoly that it ought not to be left per- 
manently in the hands of private undertakers.” 

Mr. J. THORNTON (L С.С.) then moved: “That the evidence afforded 
by foreign towns and cities shows that similar places in this country— 
especially London—do not utilise the telephone for business and private 
purposes to nearly the eame extent as abroad, and that such non-user 
arises mainly from excessive charges and inefficient service," He spoke of the 
great importance of the telephone to London, and complained that London 
was charged eight times as much for ita system as Stockholm. He was 
glad that in Liverpool, Manchester and Glasgow they had got some 
advantages and recognised the benetit the corporations represented would 
confer on London by helping them to get a better and cheaper service. 

Mr. CLARE (Town Clerk of Liverpool) suggested the addition of the 
following words: “and the failure of the Post Office department to provie 
an adequate number of trunk lines to connect the local exchanges." Не 
said that when the Government took the trunk lines over they expected 
to have an improved service, but owing to the want of foresight of the 
Government the public had suffered much inconvenience. 

The resolution, with this addition, was carried. 

The LORD MAYOR OF BELFAST proposed : “That in the event of 
the Post Office being unable to take over the whole telephone service of 
the country, it is practicable and advisable that municipal authorities should 
be empowered to provide such service in their respective localities, on the 
understanding that every facility will be afforded for close co-operation 
between the local authorities and the Post Office." His own view was 
that the only way out of the difficulty was for the Government to take 
the whole system over. 

This resolution led to considerable discussion, and the TOWN CLERK OF 
HUDDERSFIELD held that the Conference was not called to consider the 
nationalization of the system, and moved an amendment to the effect that 
the Conference considered it expedient that local authorities should under- 
take the telephone service within their own areas. | . 

Mr. CLARE (Liverpool) pointed out that the service must be one which 
should be for the assistance of their great commercial firme, and it was 
absurd to think that a few isolated firms with a telephone service could 
meet the want. It was for the men of business that the telephone was 
wanted, and corporations would not be justified in using the rates to carry 
on an exchange unless it paid. 

Eventually the resolution was carried. : 

The next two resolutions were agreed to without discussion, Vi. :— 
“ That as the National Telephone Company obtained its powers and raised 
its money upon the basis of being subject to actual effective competition, 
it is just and expedient that steps should be taken to protect the public 
against the practical monopoly that the Company has obtained for itself, 
and against the inordinate charges that are only leviable by the Company 
by reason of such monopoly,” and “That, as one of the causes of the excessive 
charges is the fact that the Company's capital, upon which dividend 15 
paid, has been swelled by the expenditure of large sums of money an 
represented by any works, it is inequitable that the public should be force 
into the position of either having to submit to such charges permanently, 
or having to buy out the Company on the basis of such charges.“ 

Mr. J. W. BENN next proposed : “That seeing that the licence of the 
National Telephone Company will expire in 1911, it is expedient (a) that 
Parliament should decide that no extension of the licence should be 
granted to the Company ; (5) that in order that the public may be pro 
vided with a telephone service by 1911, the various municipal authorities 
be granted licences to establish and work local telephone services prior ш 
that date, and that such licences shall only be terminable on the payment 
by the State of the outlay of the undertakings." 

After some discussion the second recommendation was altered во ав to 
provide that the licence should give the municipal corporations facilities to 
connect with the trunk lines. 

The resolutions were then carried. 

Mr. BENN finally moved the last resolution, viz: —“ That the pone 
of the breaking up of the streets which is claimed on behalf of the National 
Telephone Company, acting through the Postmaster-General, is а grave 
interference with the rights of municipal authorities." | 

This was carried, and it was stated that the resolutions would be place 
before the Committee of the House of Commons now sitting. 


THE TELEPHONE INQUIRY. 


The Committee of the House of Commons, presided over by the d 
tary to the Treasury (the Right Hon. R. W. Hanbury), held its E 
sitting for taking evidence in regard to the municipalisation of the 
telephones last. Thursday. ; А 

The Committee, before taking evidence, remained in private deliberation 
for some time, after which, ee 

The CHAIRMAN said: The Committee have been considering 8n 
application from the National Telephone Company and another es pon 
called, I think, the Direct Telephone Company, to be heard by counsel, һи 
we are unanimously of opinion that we caunot accede to the application in 
either case. " 

Sir R. HUNTER. solicitor to the Post Office, desired to supplement е 
previous evidence. Не said Parliament was duly seized of knowledge thi 
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the two Companies had become one at the time the agreement was entered 
into between the Post Office and the National Telephone Company. 

The CHAIRMAN wished to know if evidence was not given before the 
former Committee which had sat to consider the matter tbat the two 
Companies had been amalgamated, and whether it was not the fact that 
otlicial information of the circumstances was given to Parliament? — 
WITNESS replied that а motion was made in the House of Commons 
to the effect that the agreement should not be confirmed and 
that, therefore, Parliament was aware of the circumstances. It was 
eaid that the Government had been guilty of a piece of unwise 
policy in carrying out the arrangement with one company. In 1896 
Parliament was clearly seized with the knowledge that there was only one 
telephone company, and that, therefore, so far as exchange business was 
concerned, there Was no competition except on the part of the Poat Office. 
The agreement was not executed until 1896, although it was arranged 
before that time. He did not think there was an understanding that 
execution of the agreement should be suspended, but, as a matter of fact, 
it was. -Witness declared that preference in point of time in transmitting 
messages as between the Telephone Company's subscribers and other people 
would constitute а breach of the agreement with the Post Office over the 
areas in which the Post Office was interested, but preference shown in the 
matter of charges would not. The Post Office had no power to charge 

referential rates, 

Мг. HOWORTH : If that were so, how could a licensee of the Post 
Office have the power 7—Witness said that in 1884 the view was that the 
telephones would be best developed by throwing them entirely open to 
free action on the part of the companies. 

Mr. HOWORTH said that did not answer his question. How was the 
Post Office to make over to its own licensee the power of charging defer- 
ential rates which, by law, it did not itself possess * — WITNESS replied 
that the Post Office did not give them the right to show preference. All 
that the Post Office did was to remove the restriction rendering the send- 
ing of telephonic me:sages illegal. It removed a veto, and that was all. 
Before the agreement waw entered into the sending of messages on tele- 
phones would have been illegal. 

Mr. HOWORTH : Do you not think tbat the limitation placed by the 
State on the Post Office would necessarily be a condition in all these 
licences ?— I do not think во, 

Mr. BARTLEY : You did not put in the agreement anything to prevent 
preferential terms—to prevent, say, a subscriber who does a large business 
baving more favourable terms than one doing a small business ?—No. 

Mr. BARTLEY: You had not to protect the public but the Post Office !— 
That is not the right way to put it. It was a matter of negotiation in 
the early days between the Government and the companies. The Govern- 
ment did not make the companies accept any terms they thought fit. 

Mr. HOWORTH : Du not you think it would be a fair thing to impose 
on the companies the same restrictions that the Post Office itself is 
under /—I would rather not give an opinion ax to what is fair. I simply 
state the fact. 

Mr. HOWORTH : As an adviser of the Government I should have 
thought you would have made up your mind as to whether or not it was 
wise to let the companies have privileges which are denied to the Post 
Office itself? — That is simply a question of policy. 

The CHAIRMAN : And that was fully considered in 1884 when there 
were a large number of small companies in existence !—Yex. 

The CHAIRMAN: Was it considered in 1892 when it was a question of 
monopoly ?—I would rather you got from Mr. Lamb exactly what was 
“ considered." 

Mr. JOHN CAMERON LAMB, second secretary to the Post Office, was the 
next witness. He said his special work in the Post Office was in connec- 
tion with the telegraph department. He had given evidence before the 
Telephone Committee in 1892. The heads of an agreement were settled 
between the Post Office and the representatives of the National Telephone 
Company and the New Telephone Company. These heads of ngreement 
were initialled by Sir James Fergusson on bebalf of the Post Office, and by 
the Duke of Marlborough for the New Telephone Company, and Mr. Forbes 
for the National Telephone Coinpany. 

The CHAIRMAN: When was there a new Postmaster-General after 
that —I think on the 26th of August. 

sir J. WOODHOUSE: The initialling was after the dissolution. of 
Parliament ^ I think not. I understand that it was on the day Parlia- 
went dissolved— no; L am informed that it was three days before Parlia- 
ment dissolved. It was signed in the House of Commons whilst the House 
was in session, in the Postmaster-General'4 room. 

The CHAIRMAN : Its terms were embodied in the agreement of March 
25, 1896. What happened between August, 1892, and March 25, 1896, 
with regard to the unification of these two companies '— Did the Post 
Office in any way assist or encourage the unification of the two companies !— 
It was not a question of the Post Office, but of the Government, who gave 
direct instructions to the Post master-General. I know from my own personal 
knowledge that the Postmaster-General was in coustant communication 
with the Chancellor of the Exchequer. 

The CHAIRMAN: When did the amalgamation take place !- Well, it 
has not actually taken place yet, because one of the companies is in liqui- 
dation. Practically it took place when the agreement was signed. 

The CHAIRMAN: In 1892 was similar opposition offered to amalgama- 
tion to that which Mr. Raikes had offered previously !—No. Amalgamation 
was rather encouraged, But that was not by the Postmaster-General. It 
was by the Postinaster-General acting on behalf of the Government. 

The CHAIRMAN: There was a Treasury Minute contemplating com- 
petition ; but did not the initialling of the agreement by the Government 
do away with that competition ^--I cannot say that. I know the Post- 
master-(ieneral acquainted the Chancellor of the Exchequer with what was 
going on. 

At this point the Committee adjourned. 


STEP-DOWN TRANSFORMERS FOR NIAGARA 
POWER.* 


BY J. S. PECK. 


In the transmission of power by the electric current the employ- 
ment of larger units and of higher E.M.Fs., while constantly 
extending the distance to which power may be economically 
transmitted, is continually bringing up new problems for solution 
by the electrical engineer. The method of regulation employed in 
connection with the large transformers recently furnished the 
Cataract Power and Conduit Company, of Buffalo, New York, 
shows the solution of a new problem in power transmission work. 
These transformers were manufactured by the Westinghouse 
Electric and Manufacturing Company, and are to be used for 
reducing the high-potential currenta of the Niagara Buffalo 
transmission circuit to currents of suitable potential for local 
distribution about Buffalo. Aside from the novel method of 
regulation employed, these machines are of interest as repre- 
senting the latest practice in the design of large oil trans- 
formers, on account of their large capacity and of the high 
potential for which they are wound, and on account of the 
remarkably high efticiency attained in them. Four transformers 
have been furnished ; three are for actual service and the fourth is 
held in reserve in case of accident to one of the others. Each trans- 


former һава capacity of 850 kilowatts. Three are connected together 
in а group, giving an aggregate capacity of 2,550 kilowatts, the 
greatest output ever obtained from a single group of transformers. 
The star connection is used on the primaries, the delta connec- 
tion on the secondaries. The line voltage is now approximately 
11,000, but will eventually be increased to 22,000. Since the star 
connection is uged the voltage on the primary of each transformer 
will be 6,350 for 11,000 volts on the line and double this when the 
line voltage is doubled. The secondary of each transformer is 
wound for approximately 2,200 volts, and as the delta connection 
is used, 2,200 is the voltage across the secondary circuits. In 
addition to the main transformers, six 75 kilowatt series trans- 
formers апд three regulating dials were furnished, also a switch- 
board and switchboard apparatus. 

All the transformers for this installation are oil insulated. The 
75-kilowatt transformers, one of which is shown in the initial, are 
of the self-cooling type which has been adopted by the Westing- 
house Company for all their transformers not exceeding 500 kilo- 
watt capacity, while the large transformers are of the water-cooled 
e standard form for transformers exceeding 500 kilowatt 


type, t 
capacity. Referring to the 850-kilowatt transformer, the outer 
casing which contains the oil is of heavy boiler iron, and is mounted 


on a cast-iron base-plate. The cover is also of cast iron, and contains 
two large manholes, so arranged that the terminals may be easily 
examined without removing the cover. The distinctive features of 
the Westinghouse transformers are that the winding is made of a 
number of deep, thin coils, the primary and secondary being inter- 
leaved to reduce magnetic leakage, the depth of iron is short, and 
is held together by massive end frames, the coils are spread apart 
outside the iron, ao that the cooling surface exposed to the oil is 
enormously increased without the loss of valuable space inside the 
transformer, the surface of iron exposed to the oil is also greatly 
increased by spacing strips, which are built in at regular intervals 
as the iron is set in position about the coils. 

In the manufacture of a transformer of this kind it is not only 
necessary that the electrical and mechanical design be accurately 
worked out, but every detail of the method of insulating, even to 
the space occupied by a single turn of twine, must be carefully 
looked after in order that the many different parts may fit together 
accurately when they are assembled. Each coil is treated and 
insulated separately, then they are assembled with sheets of solid 
insulating material between adjacent coils. Just inside the case of 
each transformer, extending down about one-half the depth of the 
case, are three coils of heavy iron pipe, through which the water 
for cooling is circulated. The three coils are connected in multiple, 
each being provided witl a valve, so that the tlow through each 
coil may be adjusted to any desirable amount. This system of 
cooling has been found to give most excellent results. The proper 
adjustment of the water-supply having once been made, the trans- 
former will run indefinitely with practically no attention. The 
series transformers, used for regulating the secondary voltage, have 
the same general characteristics as the large ones, the principal 
difference being in the form of case used, and consequently in the 
method of cooling. In these transformers the case is of heavy 
sheet iron, supported in a strong angle-iron framework. The sheet 
iron is buckled into a great number of flutes or corrugations, which 
increase enormously the surface exposed to the air. The heat 
generated in the transformer is conveyed Бу the oil to the case, 
through which it is transmitted into the air. The transformer is 
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It is noteworthy that if in the differential equation 


(VT W) m и, (49) 
which is the characteristic of А, B and C, we substitute 
1 = do T a e ar o. T bi IT bur H ., (50) 
we shall obtain the result 


и=аА „В, (51) 


where a and b are independent constants. But A and В are 
not independent solutions of the characteristic, but are 
equivalent forms of one solution only. There are only two 


independent convergent solutions of (19), but any number of 


divergent. 
O.P.M., 29 and 80. The result 
I, (x) = (1 + 241) 1, . (59) 
by using the generalised binomial expansion, generalises to 


(2.57 
use| -42.———————. 58 
oj p * 
This is equivalent to I,(r) when r=0 and, but its full 
meaning is considered later. 
$430. O. P. M., & 81, 32. When the exponent is a negative 
integer tbe generalised binomial expansion becomes ambiguous 
by the existence of vanishing factors. In 


(l+a)" 47 
кР fee ee, 54 
п 2 И n — r ( ) 


put з= —1. We get 
(i-r)! — ax ый е 
тй с лил. 
=- E . ). (55) 


On the left side there is the vanishing factor ;(—1). Во, on 
right side we should have 

1]-r42?-..-xl-z?L4273-.. (56) 
This asserts the equivalence of the two forms of expansion of 


(1+ x)^! in integral power series. 

But if r=0 as well, (55) takes the form O x (1-- 3) =0 x 0. 
To make plainer, first put n= —1--s in (54) and then let 
both r and s be infinitely small, but without any connection. 


Using 
9(-1+х) =%, g(—1l+s—r)=s-17, (57) 
true when r and s are infinitesimal, (43) becomes 
5(1+х eT (s - nf + ЕВ T... 
r rl (r-1) 
| К Жы ызы dicis NN 
КЕМЕ Маа 


Dividing by s, and then putting т = 0, 5 = 0, 1/5 =c, we have 
(142)! 2(1- c) (1I za!) c(a- х8.) (39) 
That is, the limiting form of (51) when n is —1 and r=0 is 
indeterminate, as it consists of the two forms in (56) combined 
in any ratio, the quantity c having any value. 

( To be continued. ) 


MUNICIPAL CORPORATIONS AND THE TELEPHONE 
SERVICE. 


At the invitation of the Highways Committee of the London 
County Council, a conference of Municipal Corporations was held 
on Monday, at Spring-gardens. Mr. McKinnon Wood (Chairman 
of the Council) presiding. Representatives from the City of 
London, Belfast, Birmingham, Blackburn, Brighton, Gateshead, 
Huddersfield, Leeds, Leicester, Liverpool, Newcastle-on-Tyne, 
Norwich, Oldham, Plymouth, Portsmouth, Salford, Sheffield, 
Bedford, Cardiff, Tunbridge Wells, Halifax, and Bradford were 


present. 

The CHAIRMAN, in introducing the subject before the Conference, 
pointed out the advantage of combined action in dealing with the question, 
and said that it was evident from the evidence already given before the 
Select Committee that the National Telephone Company held a strong 
position in the country, and a position which they, as representatives for 
the towns, would have to most carefully consider. A practical monopoly 
had been conferred on the Telephone Company without those safeguards 
which were usually attached to such a monopoly. The conference had to 


consider how far the telephone service could be of public benefit, and how 
it could be extended if the service were improved and reduced in cost. 

The first resolution submitted to the meeting by Mr. J. W. BENN 
(L.C.C.), and seconded by the TOWN CLERK of SALFORD, gave rise 
to no discussion. It was: “That in the opinion of this Conference the 
Telephone Service is calculated to become of great general benefit, and is 
so much in the nature of а monopoly that it ought not to be left per- 
manently in the hands of private undertakers.” 

Mr. J. THORNTON (L С.С.) then moved: ‘ That the evidence afforded 
by foreign towns and cities shows that similar places in this country 
especially London—do not utilise the telephone for business and private 
purposes to nearly the same extent as abroad, and that such non-user 
arises mainly from excessive charges and ineflicient service." He spoke of the 
great importance of the telephone to London, and complained that London 
was charged eight times as much for ita system as Stockholm. He was 
glad that in Liverpool, Manchester and Glasgow they had got some 
advantages and recognised the benetit the corporations represented would 
confer on London by belping them to get a better and cheaper service. 

Mr. CLARE (Town Clerk of Liverpool) suggeated the addition of the 
following words: “ and the failure of the Post Office department to provide 
an adequate number of trunk lines to connect the local exchanges." He 
said that when the Government took the trunk lines over they expected 
to have an improved service, but owing to the want of foresight of the 
Government the public had suffered inuch inconvenience. 

The resolution, with this addition, was carried. 

The LORD MAYOR OF BELFAST proposed: “That in the event of 
the Post Office being unable to take over the whole telephone service of 
the country, it ie practicable and advisable that municipal authorities should 
be empowered to provide such service in their respective localities, on the 
understanding that every facility will be atforded for close co-operation 
between the local authorities and the Post Office.” His own view was 
that the only way out of the difficulty was for the Government to take 
the whole system over. 

This resolution led to considerable discussion, and the TOWN CLERK OF 
HUDDERSFIELD held that the Conference was not called to consider the 
nationalisation of the system, and moved an amendment to the effect that 
the Conference considered it expedient that local authorities should under- 
take the telephone service within their own areas. | ) 

Mr. CLARE (Liverpool) pointed out that the service must be one which 
should be for the assistance of their great commercial firme, and 1t was 
abeurd to think that a few isolated firms with a telephone service could 
meet the want. It was for the men of business that the telephone was 
wanted, and corporations would not be justified in using the rates to carry 
on an exchange unless it paid. 

Eventually the resolution was carried. | 

The next two resolutions were agreed to without discussion, viz. :— 
“That as the National Telephone Company obtained its powers and raised 
its money upon the basis of being subject to actual effective competition, 
it is just and expedient that steps should be taken to protect the public 
against the practical monopoly that the Company has obtained for itself, 
and against the inordinate charges that are only leviable by the Company 
by reason of such monopoly,” and “That, as one of the causes of the excessive 
charges is the fact tbat the Company's capital, upon which dividend 15 
paid, bas been swelled by the expenditure of large sums of money not 
represented by any works, it is inequitable that the public should be forced 
into the position of either having to submit to such charges permanently, 
or having to buy out the Company on the basis of such charges.” 

Mr. J. W. BENN next proposed : “ That seeing that the licence of the 
National Telephone Company will expire in 1911, it is expedient (a) that 
Parliament should decide that no extension of the licence should be 
granted to the Company; (^) that in order that the public may be pro- 
vided with a telephone service by 1911, the various municipal authorities 
be granted licences to establish and work local telephone services prior to 
that date, and that such licences shall only be terminable on the payment 
by the State of the outlay of the undertakings.” 

After some discussion the second recommendation was altered 80 88 to 
provide that the licence should give the municipal corporations facilities to 
connect with the trunk lines. 

The resolutions were then carried. 

Mr. BENN finally moved the last resolution, viz: —“ That the power 
of the breaking up of the streets which is claimed on behalf of the National 
Telephone Company, acting through the Postmaster-Geueral, is а grave 
interference with the rights of municipal authorities.” 

This was carried, and it was stated that the resolutions would be placed 
before the Comm'ttee of the House of Commons now sitting. 


THE TELEPHONE INQUIRY. 


The Committee of the House of Commons, presided over by the Secre- 
tary to the Treasury (the Right Hon. R. W. Hanbury), held its second 
sitting for taking evidence in regard to the municipalisation of the 
telephones last Thuraday. 

The Committee, before taking evidence, remained in private deliberation 
for some time, after which, 

The CHAIRMAN said: The Committee have been considering ап 
application from the National Telephone Company and another compauy, 
called, I think, the Direct Telephone Company, to be heard by counsel, but 
we are unanimously of opinion that we cannot accede to the application in 
either case. А 

"ir R. HUNTER. solicitor to the Post Office, desired to supplement hi~ 
previvus evidence. He said Parliament was duly seized of knowledge that 
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the two Companies had become one at the time the agreement was entered 
into between the Post Office and the National Telephone Company. 

The CHAIRMAN wished to know if evidence was not given before the 
former Committee which had sat to conaider the matter that the two 
Companies bad been amalgamated, and whether it was not the fact that 
official information of the circumstances was given to Parliament! 
WITNESS replied that à motion was made in the House of Commons 
to the effect that the agreement should not be confirmed and 
that, therefore, Parliament was aware of the circumstances. It was 
said that the Government had been guilty of a piece of unwise 
policy in carrying out the arrangement with one company. In 1896 
Parliament was clearly seized with the knowledge that there was only one 
telephone company, and that, therefore, so far as exchange business was 
concerned, there was no competition except on the part of the Post Office. 
The agreement was not executed until 1896, although it was arranged 
before that time. He did not think there was an understanding that 
execution of the agreement should be suspended, but, as a matter of fact, 
it was. .Witnees declared that preference in point of time in tranamitting 
messages as between the Telephone Company's subscribers and other people 
would constitute a breach of the agreement with the Post Office over the 
areas in which the Post Office was interested, but preference shown in the 
matter of charges would not. The Post Office bad no power to charge 
preferential rates. 

Mr. HOWORTH : If that were so, how could a licensee of the Post 
Office have the power ?—Witness said that in 1884 the view was that the 
telephones would be best developed by throwing them entirely open to 
free action on the part of the companies. 

Mr. HOWORTH said that did not answer hia question. How was the 
Post Office to make over to its own licensee the power of charging defer- 
ential rates which, by law, it did not itself possess ! —WITNESS replied 
that the Post Office did not give them the right to show preference. All 
that the Post Office did was to remove the restriction rendering the send- 
ing of telephonic messages illegal. It removed a veto, and that was all. 
Before the agreement was entered into the sending of messages on tele- 
phones would have been illegal. 

Mr. HOWORTH : Do you not think that the limitation placed by the 
State on the Post Office would necessarily be a condition in all these 
licences ? —I do not think во. 

Mr. BARTLEY : You did not put in the agreement anything to prevent 
preferential terms—to prevent, say, a subscriber who does a large business 
baving more favourable terms than one doing a small business !—No. 

Mr. BARTLEY : You had not to protect the public but the Post Office !— 
That is not che right way to put it. It was a matter of negotiation in 
tbe early days between the Government and the companies. The Govern- 
ment did not make the companies accept any terms they thought fit. 

Mr. HOWORTH : Do not you think it would be a fair thing to impose 
on the companies the same restrictions that the Post Office itself is 
under /—I would rather not give an opinion as to what is fair. J simply 
state the fact. 

Mr. HOWORTH : As an adviser of the Government I should have 
thought you would have made up your mind as to whether or not it was 
wise to let the companies have privileges which are denied to the Post 
Office itself That is simply a question of policy. 

The CHAIRMAN : And that was fully considered in 1884 when there 
were a large number of small companies in existence ' — Үен, 

Tbe CHAIRMAN : Was it considered in 1892 when it was a question of 
monopoly ?—I would rather you got from Mr. Lamb exactly what was 
„considered.“ 

Mr. JOHN CAMERON LAMB, second secretary to the Post Office, was the 
next witness. He said lis special work in the Post Office was in connec- 
tion with the telegraph department. He had given evidence before the 
Telephone Committee in 1892. The heads of an agreement were settled 
between the Post Office and the representatives of the National Telephone 
Company and the New Telephone Company. These heads of agreement 
were initialled by Sir James Fergusson on behalf of the Post Office, and by 
the Duke of Marlborough for the New Telephone Company, and Mr. Forbes 
for the National Telephone Company. 

The CHAIRMAN: When was there a new Postmaster-General after 
that ! —I think on the 26th of August. 

Sir J. WOODHOUSE: The initialling was after the dissolution of 
Parliament ?- I think not. I understand that it was on the day Parlia- 
ment disselyed—no ; I am informed that it was three days before Parlia- 
ment dissolved. It was signed in the House of Commons whilst the House 
was in session, in the Poatmaster-General’x room. 

The CHAIRMAN: Its terms were embodied in the agreement of March 
25, 1896. What happened between August, 1892, and March 25, 1896, 
with regard to the unification of these two companies /—Did the Post 
Office in any way assist or encourage the unification of the two companies !— 
It was not a question of the Post Office, but of the Government, who gave 
direct instructions to the Post master-General. I know from my own personal 
knowledge that the Postmaster- General was iu coustant. communication 
with the Chancellor of the Exchequer. 

The CHAIRMAN: When did the amalgamation take place ? - - Well, it 
has not actually taken place yet, because one of the companies is in liqui- 
dation. Practically it took place when the agreement was signed. 

The CHAIRMAN: In 1892 was similar opposition offered to amalgama- 
tion to that which Mr. Raikes bad offered previously — No. Amalgamation 
was rather encouraged, But that was not by the Postmaster-General. It 
was by the Postwaster-General acting on behalf of the Government. 

The CHAIRMAN: There was a Treasury Minute contemplating com- 
petition ; but did not the initialling of the agreement by the Government 
do away with that competition !— 1 cannot say that. I know the Post- 
master-Geueral acquainted the Chancellor of the Exchequer with what was 
going on. 

At this point the Committee adjourned. 


STEP-DOWN TRANSFORMERS FOR NIAGARA 
POWER.* 


BY J. 8. PECK. 


In the transmission of power by the electric current the employ- 
ment of larger units and of higher E.M.Fs., while constantly 
extending the distance to which power may be economically 
transmitted, is continually bringing up new problems for solution 
by the electrical engineer. The method of regulation employed in 
connection with the large transformers recently furnished the 
Cataract Power and Conduit Company, of Buffalo, New York, 
shows the solution of a new problem in power transmission work. 
These transformers were manufactured by the Westinghouse 
Electric and Manufacturing Company, and are to be used for 
reducing the high-potential currents of the Niagara- Buffalo 
transmission circuit to currents of suitable potential for local 
distribution about Buffalo. Aside from the novel method of 
regulation employed, these machines are of interest as repre- 
senting the latest practice in the design of large oil trans- 
formers, on account of their large capacity and of the high 
potential for which they are wound, and on account of the 
remarkably high efticiency attained in them. Four transformers 
have been furnished ; three are for actual service and the fourth is 
held in reserve in case of accident to one of the others. Each trans- 
former has a capacity of 850 kilowatts. Three are connected together 
in а group, giving an aggregate capacity of 2,550 kilowatts, the 
greatest output ever obtained from а single group of transformers. 
The star connection is used on the primaries, the delta connec- 
tion on the secondaries. The line voltage is now approximately 
11,000, but will eventually be increased to 22,000. Since the star 
connection is used the voltage on the primary of each transformer 
will be 6,350 for 11,000 volts on the line and double this when the 
line voltage is doubled. The secondary of each transformer is 
wound for approximately 2,200 volts, and as the delta connection 
is used, 2,200 is the voltage across the secondary circuits. In 
addition to the main transformers, six 75 kilowatt series trans- 
formers and three regulating dials were furnished, also a switch- 
board and switchboard apparatus. 

АП the transformers for this installation are oil insulated. The 
75-kilowatt transformers, one of which is shown in the initial, are 
of the self-cooling type which has been adopted by the Westing- 
house Company for all their transformers not exceeding 500 kilo- 
watt capacity, while the large transformers are of the water-cooled 
type, the standard form for transformers exceeding 900 kilowatt 
capacity. Referring to the 850-kilowatt transformer, the outer 
casing which contains the oil is of heavy boiler iron, and is mounted 
on a cast-iron base-plate. The cover is also of cast iron, and contains 
two large manholes, во arranged that the terminals may be easily 
examined without removing the cover. The distinctive features of 
the Westinghouse transformers are that the winding is made of a 
number of deep, thin coils, the primary and secondary being inter- 
leaved to reduce magnetic leakage, the depth of iron is short, and 
is held together by massive end frames, the coils are spread apart 
outside the iron, so that the cooling surface exposed to the oil is 
enormously increased without the loss of valuable space inside the 
transformer, the surface of iron expused to the oil is also greatly 
increased by spacing strips, which are built in at regular intervals 
as the iron 1s set in position about the coils. 


In the manufacture of a transformer of this kind it is not only 
necessary that the electrical and mechanical design be accurately 
worked out, but every detail of the method of insulating, even to 
the space occupied by a single turn of twine, must be carefully 
looked after in order that the many different parts may fit together 
accurately when they are assembled. Each coil is treated and 
insulated separately, then they are assembled with sheeta of solid 
insulating material between adjacent coils. Just inside the case of 
each transformer, extending down about one-half the depth of the 
case, are three coils of heavy iron pipe, through which the water 
for cooling is circulated. The three coils are connected in multiple, 
each being provided with a valve, so that the flow through each 
coil may be adjusted to any desirable amount. This system of 
cooling has been found to give most excellent results. The proper 
adjustment of the water-supply having once been made, the trans- 
former will run indefinitely with practically no attention. The 
series transformers, used for regulating the secondary voltage, have 
the same general characteristics as the large ones, the principal 
ditference being in the form of case used, and consequently in the 
method of cooling. In these transformers the case is of heavy 
sheet iron, supported in a strong angle-iron framework. The shect 
iron is buckled into a great number of flutes or corrugations, which 
increase enormously the surface exposed to the air. The heat 
generated in the transformer is conveyed by the oil to the case, 
through which it is transmitted into the air. The transformer is 


* Abstract from the Electrical World, of New York. 
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thus self-cooling, and after being once installed requires absolutely 
no attention, 

Inthecontract for thesetransformers it was specified thatthe group 
of transformers should deliver their rated output to three separate 
secondary circuits at any voltage between 2,200 and 2,300 when the 
primaries were supplied with any voltage between 9,500 and 11,000 
or between 21,000 and 23,000. In changing from a line voltage of 
approximately 10,000 to approximately double this pressure the 
transformers will be shut down and the connections of the primary 
coils changed from multiple to series. But for any variation within 
the limits given, the secondary E.M.F. is to be held constant or 
varied as desired, without even momentary interruption to the ser- 
vice. Several different methods have heretofore been employed 
for varying the ratio between primary and secondary E.M.F. 
The two most common methods are: First, to bring out loops 
from the primary winding and change the line connection 
from one point to another, thus changing the number of primary 
turns; second, to bring out in the same manner loops from the 
Secondary winding, making a similar change in connections. 
The difticulty in constructing a regulator which will be perfectly 
safe for use in a 10,000 or 20,000-volt circuit is во great as to preclude 
the use of the first method of regulation in connection with these 
transformers, while were the second method employed the excessive 
currents which would have to be handled would make the construc- 
tion of a regulator both difficult and costly, and its continuous action 
would be uncertain. This method was also discarded. Other methods 
of regulation which have been employed are all, for various reasons, 
unsuited for these transformers. The methed which was finally 
worked ou* is shown, as applied to a single transformer, in Fig. 1. 
In each transformer there is an auxiliary coil wound to deliver 
approximately 750 volts and a maximum current of 300 amperes. 
Loops are brought out from this coil at regular intervals, and are 
connected to a regulator dial. A 75-kilowatt series converter, which 
is wound for approximately 750 to 240 volts, has its secondary coils 
in series with the secondary coils of the main transformer, while its 
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primary is connected to the regulator. The regulator is 80 arranged 
that any loops from the auxiliary coil may be connected to the 
primary of the series transformer so that the secondary will deliver 
from 0 to 240 volts, depending on the loops connected to the 
primary. There is a reversing switch in the primary circuit of 
the series transformer, so that its secondary voltage may be added 
to or subtracted from the voltage delivered by the secondary of 
the main transformer. By this method of regulation the highest 
E.M.F. upon the regulator is 750 volts, while the maximum 
current which has to be handled is 100 amperes. 

Another novel feature in the regulation of these transformers 
is that, although three-phase currents are delivered at the desired 
E. M. F., regulators on two phases and only two series transformers 
are used in each three-phase circuit. The method of accomplishing 
this result is shown in Fig. 2. a, b and c are the secondary coils of 
the three transformers with delta connection ; d and e are auxiliary 
coils in transformers а and b. Loops are brought out from the 
auxiliary coils, which are connected at f and g as shown. А, В, 
and C are the three secondary line wires. From the diagram it 
is evident that if the line A be moved along d away from f, the 
voltage from A to B will increase at a certain rate, while that from 
A to C will increase at a less rate. If the line C be moved along « 
away from ų, a similar change will take place in the E. M.Fs. from 
C to Band from C to A. [t is thus evident that if both A and C 
be moved simultaneously along / and e respectively and at the same 
rate, the E. M. Fs. from A to D, В to C and A to С will vary simul- 
taneously and will remain always equal to each other. 

The method of applying this principle to three transformers is 
shown in Fig. 3. Here, the general arrangement of the coils in the 
transformer is the same as before ; the lines A and C are, however, 
not connected directly to the auxiliary coils, but are in series with 
the secondary coils of two series transformers, The terminals from 
the auxiliary coils are carried to two regulating dials which are 
arranged as stated in connection with Fig. 1. The auxiliary coil in 
the third transformer is not shown, as it is left idle, it being put in 
simply to inake the four transformers similar and interchangeable. 


The two dials indicated in Fig. 3 are combined in one regulator, of 
which the steps are less than one-half of 1 per cent. Combined 
with it is also a switch for reversing the primaries of the 
series transformer. An interlocking device prevents this reversal 
being effected except when the contact arms are in a proper 


position, which position is indicated Ly the lighting of a lamp. 
No preventive coils are used in these regulators, and the seg- 
ments are never bridged by the sliding contacts. То avoid 
arcing and prevent any continued opening of the circuit, the contact 
arm is driven by a spiral spring which is put in tension by the 
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movement of the handle. As the latter reaches its extreme 
position it releases a trip which allows the contact arm to Jump 
quickly under the spring tension from one contact to the next. A 
reverse stroke of the handle operates similarly on the arm in the 
other phase. 

850-kilowatt Transformers, 12,700 to 2,275 Volts, 3,000 Alternations. 


1 7 — — 
* 


ET Ead 
HEHE 
TENE 


ЕЕРЕЕ. 
1 


70: | 
. 602 | | | Efficiency at Dijlerent Loads. 
> | m + : | Full Load Efficiency 98:46 per cent. 
ae M M ou a o. Mea у 
9 Е | | 1 n! ' ” 98°41 $ 
=, | | , ’ 
2 = - ) „ 75 * 98°10 . А 
— | | | | 4 97 of 80 , 2 
407 - — ds 17 1 *! ПИ „, UD i И . 
E: | TEN * 92°70 А, 
E 
30. | = 
iz 
20 | е, ТУЗ» 20 
15 
10 10 
150 


со 90 120 
Output— Per cent. of Full Load, 
Fic. 5.— Efficiency and Loss Curves. 


Fig. 4 shows a complete diagram of all the transformer and 
regulator connections for three sets of three-phase feeders. 1t will 
be seen from this diagram that any feeder circuit may be regulate 
independently of the other two, 
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The efficiency curve of one of the transformers is shown in Fig. 5. 
This curve was obtained from actual measurements on the trans- 
former. Complete temperature tests under various conditions were 
made on all the.transformers. It was found that, starting with the 
transformers at the temperature of the air, they would carry full 
load for six hours without cooling water and without rising to a 
dangerous temperature. One gallon of water per minute was found 
to be sufficient to keep the temperature down to 40°C. above that 
of the surrounding air. Within certain limita an increase in the 
amount of water above one gallon per minute produced зп approxi- 
mately proportioned decrease in temperature. 

The weight of a transformer complete is approximately 19,000lb. 
The diameter of the case is 5ft. 4in., and the total height із 9ft. lin. 


AMERICAN NOTES. 


(FROM OUR OWN CORBESPONDENT.) 
New York, May 12, 1598. 


To Improve the Power Factor of the Induction Motor.— 
Mr. Charles P. Steinmetz, of tlie General Electrie Company, 
was recently granted letters patent on a proposed improve- 
ment in the design of induction motors. The purpose of the 
invention is to eliminate the lagging or magnetising currents, 
this being commonly done, if done at all, by the action of 
condensers or apparatus giving a condenser action across the 
same lines which supply the induction motor. This, however, 
does not compensate for lagging currents within the motor 
itself, and thus does not increase the efficiency of the power 
factor for the output of that part of the system: The modifi- 
cation also enables induction motors on single-phase circuits 
to be started with considerable torque. It consists funda- 
mentally of an auxiliary circuit, called the tertiary circuit, 
wound on the same part of the motor on which is wound the 
primary circuit, whether this be the stator or the rotor, this 
tertiary circuit being connected, either directly or with the aid 
of a step-up transformer, to a condenser or any other apparatus 
which will take leading currents. The primary circuit is con- 
nected across the source of single-phase alternating currents ; 
the secondary circuit is short-circuited on the rotor. The 
tertiary circuit is wound on the stator at an angle with the 
primary, so that part of the flux induced by the primary will 
pass through it and, by virtue of the condenser action, set up 
in it leading currents which, on account of the obliquity of the 
primary and tertiary windings, would give a field action tend- 
ing to excrt a starting torque inthe secondary. By arranging 


‚ the tertiary circuit in quarter-phase relation with the primary 


circuit, a magnetic flux set up by the latter does not affect the 
tertiary at all when the rotor is at a standstill, and therefore 
there is no starting torque set up, but on starting the rotor, 
the currents induced in the secondery by the action of the 
primary set up an alternating flux in the tertiary synchronous 
with that in the primary, and the condenser reacts upon these, 
giving leading currents which again react upon the secondary 
and the primary. 


The Electrical Exhibition.—The Electrical Exhibition, which 
was opened in New York city on the evening of May 2, is 
now in successful progress. ‘The attendance is very large, the 
exhibits are tastefully and attractively arranged, and a great 
many novelties are to be seen. One of the most popular 
attractions is the small operating model of Mr. Edison's 
magnetic ore separator, which shows the actual process of 
extracting magnetic ore from the finely crushed rock as it 
falls in front of powerful electromaznets. In the centre of 
the large hall is a fountain, and each afternoon Mr. William 
5. Clarke, by means of the Marconi system of wireless 
telegraphy, explodes a diminutive submarine mine placed 
under a small model of a war vessel in the tank. 
Another popular feature is the exhibition of vacuum-tube 
lighting, as developed by D. McFarlan Moore. Mr. Moore's 
exhibit consists of a miniature gothic chapel, 27ft. in length 
by 10ft. in width, the eight arches being outlined with long 
vacuum tubes about 2in. in diameter, and curved to fit into 
the arch, other tubes running the length of the chapel. This 
is the only light adinitted inside. The power for the light is 
taken from the street mains of the Edison Company, high 
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tension being obtained by inductive coils and the “ rotator 
break." This latter device consists of в commutator-shaped 
make-and-break piece, with brushes bearing upon it, her- 
meticaly sealed in à vacuum tube. Mounted on the com- 
mutator shaft inside the tube there is also a segmental iron 
armature. This is revolved by a rotating field obtained from 
а Gramme ring mounted on the vacuum cylinder, and supplied 
with current from а small rotary transformer. Other magnets, 
also outside of the vacuum, create а field of force in the com- 
mutator and brushes, thereby tending to still further reduce 
the sparking and increase the abruptness of the break. 
Photographs of the interior of the chapel have been obtained 
by means of the light emitted by the tubes. I understand 
that from a financial standpoint the enterprise promises to be 
extremely successful, 
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CORRESPONDENCE. 


— — 
THE DEFINITION OF LOA D- FAC TOR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: With your permission I should like to make a few 
remarks on Mr. Hammond’s letter in your issue of the 13th 
inst. Mr. Hammond asks that the term“ load-factor" should 
have a more definite meaning attached to it than it has at 
present, but his remarks illustrate the extreme difficulty of 
formulating an accurate definition of a practical character. 
The term load- factor“ by itself is clearly of a general nature. 
I understand the root-idea of the expression as originally used 
by Mr. Crompton to be the recognition of the fact that with 
any given central station plant there will necessarily be a certain 
output which will be produced at the lowest cost, while the 
actual cost of any output from such a plant will be affected by 
the “ load-factor,"' i.e., by the ratio of the actual output to the 
output of maximum efficiency. 

Now it seems to me to follow from this that the term 
* ]oad-factor'" ought not to be confined to central-station 
work, but that it expresses & truth of much wider application. 
Mr. Crompton has, in fact, enriched the English language by 
а technical term of great value, quite apart from the limited 
sense in which 16 was first used. Mr. Hammond wants & 
settlement of the definition of“ load-factor " when what ho is 
really after is a definition of the annual load-factor of 
central stations." The limitation is inevitable owing to the 
general character of the term “ load- factor, for which no 
single definition is sufficient. 

I quite agree with Mr. Hammond, that to make an annual 
load-faetor of a central station depend on the capacity of the 
plant is most misleading for purposes of comparison, апа that 
certainly the best basis is the maximum output. It should, 
however, in my opinion be the real maximum, and not an 
assutned one. Load-factors at best are not very reliable figures, 
and require a good deal of explanation. Their influence on 
station costs varies greatly in different undertakings, and I 
cannot think that Mr. Hammond's suggestion of averaging 
the maxima during successive periods will be an improvement. 
I can give an illustration of the anomalies that would arise 
from the returns of the hydraulic supply in London. The 
period of maximum demand has usually been in one or other 
of the last three months of the year, but in 1895 the maxi- 
mum was obtained in April. Owing to the regular growth of 
the undertaking, the possible demand has always been greater 
in December than at any other time, and so far it might be 
expected that the actual demand would always be greater in 
December, but other causes have much greater intluence on 
the demand during short periods than the growth of business 
during а усаг. The annual load, factor for the year 1895 cal- 
culated on the basis of maximum demand was lower than in 
15891 or in 1896, notwithstanding that the maximum demand 
in 1895 was in April. Again, in 1896, the maximum demand 
which was in October was actually less than in April, 1895, 
though in the interval the number of the machines at work 
from the hydraulie mains had increased from 2,257 to 2,722. 

Mr. Hammond's method of calculation would have raised 
the load factor for 1895, although on the basis of the maximum 
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its naked integrity when calculating the load-factor 
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way. If we take into account the preponderance of alternate- 
current undertakings in the above tables, and also remember 
that Bolton is partly a continuous-current station on account 
of its accumulators, whilst Reading is making all the haste it 
can to change over, it must be granted that the case for con- 
tinuous has been presented very modestly. If, however, any 
readers require further evidence the writer would refer them to 
Table XI. giving“ Record Costs. Under the last section Total 
Costs they will find that of the nine undertakings itemed for 
1896, Whitehaven, Preston, Norwich, Glasgow, St. James, 
Manchester and Westminster, or 78 per cent. are working 
with continuous current. 

The value of a motor load for turning the acute-angled 
load curve into an obtuse-angled one has been repeatedly 
referred to; but what in the world is a single-phase alter- 
nating current station going to do with motors? Compared 
with the multiphase and continuous-current motors the 
synchronous single-phase alternating-current motor is only a toy, 
and the phase-shifting device for starting (condenser, or what- 
ever it may be) will always tend to keep it one, to say nothing 
of its low efficiency. It may be said that the synchronous 
single-phase motors, as used at the Cab Company's charging 
station at Lambeth, work satisfactorily, but the flutter 
caused at the London Electric Supply Company's Deptford 
station when they are switched on is enough to make the 
latter company anything but anxious to take on other work of 
this character. Chelsea would probably have been turned 
into & sub-station of the London Electric Supply Company 
some time ago if things had gone smoothly. 

Looked at from the designer's point of view the fact that by 
merely filling up some of the empty slots of a single-phase 
alternator with an extra armature winding (so as to make it 
multiphase) the output is increased at a jump by about 15 per 
cent. is quite enough to show the inferiority of single-phase 
plant. Leeds is a singularly successful station, but even Mr. 
Dickenson has bewailed his fate in not having continuous сш: 
rent plant with which to cater for a motor load. Again, Mr. 
Hammond himself, who is perhaps responsible for more single- 
phase work in this country than any other single individual, 
now recommends continuous current wholesale—for example, 
for areas with such different characteristics as Gloucester, 
Canterbury, Pembroke (Ireland), Middlesbrough and Leaming- 
ton; and no wonder this is so, knowing the latest returns of the 
companies and municipalities as he does. Other consulting 
engineers, who were just as prejudiced in favour of single- 
phase alternating currents, are apparently also following sutt. 

The reasons for this right-about-face may be the recognition 
of the gas engineers’ advice that we shall never do any good 
without storage of energy in large quantities and ready to 
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demand during the year it was presumably higher than it 
would have been but for the increase of business. 

The cause of the abnormal figures in 1895 was the prolonged 
frost in that year which led to an unprecedented rush of 
business in April. The presence or absence of fogs makes a 
considerable change in the periods of maximum demand in 
many electric undertakings. The maximum and minimum 
demands and the time when these occur are amongst the most 
important factors in central station work, and when the definite 
fact of a maximum demand during any period under observa- 
tion has been ascertained, it seems a mistake not to use it in 


Load-factors in any case must have relation to maximum 
demands, real or assumed. To include in the calculation the 
power of reserve plant is equivalent to the assumption of a 
larger demand than exists, and on the other hand to average 
the varying maxima of the year is to assume a demand less 
than the fact.—Yours, &oc., E. B. ELLINGTON. 


Westminster, S. W., May 19. 


IS SINGLE-PHASE ALTERNATING CURRENT 
PLAYED OUT? 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In the discussion on Mr. Hammond’s Paper several 
speakers very rightly pointed out that it would not be advisable 
to draw conclusions by taking individual cases as tabulated in 
the Order of Merit tables. There is, however, a collective 
way of using the figures set forth in these tables, which seems 
to the writer perfectly legitimate, and from which some signi- 
ficant and valuable lessons may be learnt. Taking the year 
1896, it will be found that 83 undertakings are tabulated, and 
of these 45 are on the single-phase alternating-current trans- 
former system, and 88 are worked with continuous-current 
distribution, or, say, about 17 per ceat. more of the former 
than the latter. Now, if in each table we consider only the 
best 25 undertakings for 1896, and the worst 25, we find that 
the number of those undertakings using continuous current 
are according to the following percentages. Take, for example, 
Table II., giving the Cost of Coal per unit sold arranged in 
Order of Merit." It will be seen that of the best 25 under- 
takings only Leeds, Edinburgh, Bolton, Southport, Newcastle- 
on-Tyne and Huddersfield work alternating, which is to say, 
that 76 per cent. of the best records are continuous current. 
Again, take the 25 worst records at the end of the same table, 
and it will be found that only Shrewsbury, Delfast and the 


Crystal Palace, or 12 per cent., are continuous current. 
Continuous 


Order of Merit 
Table. current. І | х 
Т Г ОЕ the 25 best records. 76 per cent. hand (as with large banks of electrical accumulators in the 
c ынын „ 25 wore 12 „ Continental stations), or it may be the growing suspicion that 
III. Oil waste, water and stores. » 5 » 2 " the small and cheap, but hungry (especially when “aged ”) 
jy. (Wages (on generation and „ 25 best у (4 „ alternate- current transformer is not all it should be when left 
*l distribution). | „ 25 worst „ 28 „ to look after itself underground. The uneasy feeling prevails 
ТОРЕ <2 = best „ 40 „ that single-phase alternating current is going to get left in 
ca 5 0 ” 2 n motor work—and the coming of the high-voltage lamp may 
VI. Rent, rates and taxes. Орун ы abe also have had something to do with it—but whatever p 
А » » . ‚2 у. x N as 
саа cues „ 25 best „ 56 „ the fact remains that single-phase alternating current : 
2 „ 25worst , 48 „ been tried and found wanting; in other words, it is playe 
VIII ү costs (totals of Tables ] „ 25 best „ 72 3 out.— Yours, &e 
; II., III., IV., and V. „ 25 worst „ 24 К › '3 888 
IX f Total costs (totals of Tables } „ 25 best „ 64 Ө ERNEST KILBURN SCOTT. 
X. AIL, III., IV., v., VI. & VII. „ 25 worst „ 28 „ 
METERS FOR SMALL CURRENTS. 


As one would have expected on account of the accumulators 
the continuous-current stations show up badly in Table V. 
(repairs and maintenance), and again in Table VI. it will be 
seen from the percentages, 82 per cent. and 42 per cent., how 
much heavier rated continuous-current stations are. On the 
other hand, in all the other items continuous current scores 
heavily, and there is no denying the significance of 72 per 
cent. of the 25 best records ‘‘ works costs,” and 04 per cent. 
of the best records in “ total costs.” 

Several speakers deprecated any attempt being made to 
institute comparisons between the two systems thereby creating 
a suspicion that they were just a wee bit afraid of their own 
reputations, but facts are facts, and the writer thinks he has 
every Justification for drawing attention to the matter in this 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Some of the reasons which may have deterred others 
from adopting Mr. Gibbings’ meter principle are of interest. 
The difficulties have probably been overcome, but the means 
adopted and the tests spoken of do not clearly show this. 
After an hour of full load (10 amperes) rather more than 
3:3 cubic em. of water will be decomposed, giving rise to 
6,600 cubicem. ofexplosivegas. This volume largely exceeds the 
contents of the cast-iron box, which, by diffusion, will become 
completely filled with it. This would appear to be a source of 
danger if a flame be employed when examining the instrument. 
If à consumer be present at the reading and opening of the 
meter case he will notice many globules of water on the sides 


- maximum size allowed by the surface tension of the liquid. 
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bonds the increase in resistance was 15 per cent. In both 
cases 198 joints per mile were made. 

It appears, therefore, that besides its mechanical advantages 
the Falk joint may claim to afford the greatest electrical con- 
ductance of all types of rail bonds hitherto used. — Yours, &c., 


Parc St. Maur, А. Hzss, 
May 23, 1898. For the Volta Laboratory. 


of the larger containing jar. The globules will be large 
because of the manner in which they will have been formed. 
The oily inside surface of the jar will receive the spray of the 
bursting bubbles, and detached drops, which would have run 
down the sides of a clean glass vessel, will be built up to the 


The consumer may then insist upon the meter being “well 
shaken before taken" ; an undesirable proceeding, since the 
accuracy of a reading depends on the meter not being moved 
since the zero was taken, and on its being plumb. Inaccuracy 
also arises from the scale of the instrument being screwed to 
the iron box, while the indicator tube is seated on a soft 
rubber cushion; as the tube empties itself of 400 grammes 
(say IIb.) of water, the resilience of the rubber will assert 
itself to the diminution of the quantity registered. 

The corrosion of the rubber cushion was foreseen, but 
scarcely guaranteed against by the special provision of a 
funnel and tap for refilling the jar with acid without spillage 
or causing overflow of the oil. 

There is a risk that, on filling, the incoming fluid will tend 
to force down the surface oil into contact with the platinum 
plates, thus insulating them and increasing the resistance of 
the instrument. The resistance may also be increased by the 
impact of the liquid displacing the platinum plates. Doubtless 
this error is not serious. 

There is a temperature error of a peculiar kind: 250 kilo- 
watt hours on 200-volt mains represents in the meter some 
400 grammes of water, the gases from which will occupy 
about 2,000 times the liquid volume, or 800,000 cubic cm. 
This gas will become saturated in bubbling through the 
liquid, and will carry off an amount of water vapour depend- 
ing on the climatic conditions at the time of the energy 
consumption. In summer, at an average temperature of 
25°C. and 760mm., 800,000 cubic cm. will carry off 18 
grammes of water vapour—that is, 18 cubic em. This will 
be increased when the water gets hot, at times of heavy load, 
and diminished at low loads and in the winter. 

Irregularities will arise unless precautions are taken that 
the oil shall not freeze any more than the dielectric does at 
24'F. below the temperature of melting ice; likewise it must 
not oxidise and solidify into a grense, under the action of pure 
oxygen, or in the presence of small quantities of ozone and 
hydrogen peroxide. 

ront a diflerent standpoint two criticisms suggest them- 
selves :— 

(1) When once the water chamber has been filled, no record 
of all previous readings remains to the user, as in the counting 
mechanisms of the ordinary type. 

(2) Since electrical energy during heavy load time is worth 
7d. a unit, as against Id. during light load, it is seven times 
more important to read accurately the full load current. 
Until therefore such accuracy is abundantly guaranteed it 
would be questionable economy to adopt the electrolytic 
system, however admirable the method may be for cumula- 
tively measuring the smallest demand. 
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THE CATHODE-RAY SPECTRUM. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: The simplest explanation of the formation of a banded 
spectrum on the walls of an exhausted vacuum tube when 
а magnetic field acts on the cathode-rays inside it, seems to 
be the following. During a discharge the potential of the 
cathode does not remain constant, but varies very rapidly, 
and often in a very complicated manner. T'he velocity of the 
particles constituting the cathode-rays will therefore also vary, 
and with it the deflection of the rays. The line of light on 
the wall of the tube thus moves in a manner corresponding 
to the variation of the potential. At each moment that 
the line reverses its direction of motion it is stationary for 
an instant, illuminating that part of the tube more strongly 
and giving the appearance of a bright line. It is easy to 
verify that this will be the case by reflecting sunlight 
from в rapidly-vibrating mirror on to a wall in а 
darkened room. If the discharge is oscillatory, many 
such lines will be formed; if it is aperiodic, only one, 
corresponding to the single maximum of potential, can be 
produced. If the magnetic field is increasing during the dis- 
charge, the later lines, which are produced by more deflectible 
rays, will be still more deflected, and the spectrum thus 
increased in length. It is clear that the nature of the gas or 
the metal of the cathode should have no influence. This 
explanation therefore agrees with all M. Birkeland’s results 
published in the last number of The Electrician (p. 89). It 
seems that this explanation requires that each line should 
be sharply bounded on one side and shaded off on the other. 
Has this been observed ?— Yours, &с., Н. С. Роскглхетоух. 


LEGAL INTELLIGENCE. 


— d 


Verity's (Limited) v. Sharp. 

This action was heard by Mr. Justice Day last week, and was brought to 
recover £90. 8з. 8d. for electric fittings supplied in fitting up an electric 
light installation at 56, Ludgate-bill, London. Defendant did not appear. 

Mr. Lionel Conter, traveller for plaintiff Compauy, deposed that in the 
autumn of last year he received orders for the goods in question which 
were supplied to defendant, who acknowledged receipt, but had failed to 


pay the account. 
Judgment for plaintiffs for amount claimed, with costs. 


Lloyd and Lloyd v. Henderson and Co. 

Sheriff Strachan has delivered judgment in the action brought by Messrs. 
Lloyd and Lloyd, holders in the United Kingdom of the letters patent 
of the Benardos system of electric welding, against Mesars. D. and W. 
Henderson and Co., shipbuilders and engineers, Glasgow, to recover the 
yearly royalties for 1895, 1896 and 1897. The Sheriff held that no valid 
or elfectual licence, according to English or Scotch law, was entered into 
between the parties, and consequently the pursuera were unsuccessful in 


their action. 


Hammond v. Electricity Supply Company for Spain 
(Limited). 

In the Cnancery Divisiov, on Tuesday, Mr. Justice North heard a motion 
on the part of Mr. Robert Hammond to restrain reyiatration of a transfer of 
shares in the company, of which he claimed to be beneficial owner. The 
defendants, other than the company, were Don Pedro Pastor y Landero, 
the transferor, and Mr. R.C. Wyatt, the transferee. Owing to the fact 
that the Spanish Government would not permit service of a concurrent 
writ on Don Pedro Pastor y Landero, who is in Spain, it appeared the 
plaintiff had not been able to bring him before the Court, and the motion 
therefore stood over. 

. IDCM RA IRSE EC SE I x UD ESCAS 

New Gotland Cable.—The cs. “Н. С. Orsted," which left 
Messrs. Henley's Telegraph Works, North Woolwich, on the 21st 
inst., with the Gotland cable on board, arrived at Copenhagen on 
the 24th inst., and proceeded at once to Ahr, from which point she 
will start laying the cable. "This is the second Gotland cable made 
and laid by Messrs. Henley, the first, laid many years ngo, being 
still in good condition, 


Mervyn O'GonwuaN. 


CAST-WELDED RAIL JOINTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: In his Paper on “ Earth Returns for Electric Tram- 
ways," read before the Institution of Electrical Engineers, 
and published in your issue of the 6th inst., Mr. Parshall gave 
the resistances of several types of rail-bonds. In connection 
with the favourable opinion expressed in the course of the 
discussion by Mr. Gadsby and by Mr. Murphy on the cast- 
welded joint, it may be interesting to add to these items 
further particulars eoncerning this joint, which is being intro- 
duced and, indeed, has already been introduced on hundreds 
of miles of track. 

Tests made by Messrs. Meylan and Burton on the lines of 
the Lyons Tramway Company showed that the Falk cast- 
welded rail joint increases the conductance of the track; in 
other words, that the additional resistance due to each joint 
18 negative. When less iron is used for each joint the resistance 
of track may increase, but, as was experienced on a line with 
9010. rail, by less than 5 per cent.; whereas with double Chicago 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


| NEW BOOKS AND EDITIONS. 
The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and 8, Salisbury-court, Fleet- 


street, London 
NOW READY. 


“Taeg BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH, 1896-97.“ 
Being an attempt to classify the 


A valuable, up-to-date compilation. 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 

t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net; abroad, 6s. 3d. This work is intended to serve аза 


guide to operators already in the telegraph service, and to those who desire 
he great cable companies now insist that their 


to enter that service. | 
operators and probationers shall pass certain examinations in electrica] 
subjects, The book is very fully illustrated. 

‘í LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of а set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of.the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 8s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW RBADY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the ceuntry. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. ‘These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 


the price of the original set. 
“ Егкотво Morivg Power,” by Mr. Albion T. Snell, contains the 


latest information respecting the application of electric energy to mining 
urposes, in which the author has had 


and general power transmission 
much experience. "The book is well printed, on good paper, and contains 
230 illustrations, Price 10s. €d., post free ; abroad, 11s. 

“ELECTRICAL ENGINEEBING FonMULAE," a pocket-book, by Messrs. W 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13a. 6d. 

“THE MANUFAOTUBE OF Exxctrio LiGHT Слввохв.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 18. 9d. 

% ARMATURE WINDINGS OF ELECTRIO MacuiNES."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and Gereral Electric Companies of America, and is intended to serve as a 


working treatise on Чу 
illustrations and 66 full-page tables, 808., post free, 


„TRE ELECTRICIAN ” PRIMERS.—In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. _ Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2s. 9d. Single Primers, 3d. each, post free. 

“Мотуев POWER AND GEARING JOB ErzoTRICAL MACHINERY.”—~By 
E. Tremlett Carter, C.E., M. I. E. E. Price 12e. 6d, post free; abroad, 
13s. 6d. Prospectus post free. 

"SIGNALLING ACROSS SPACE WITHOUT WIRES BY ErkcTRIO WAVES. 
Being a Description of the Work of Hertz and his Successors. — By Dr. О, 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net 
28. 9d. post free. 

„ THE STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS."—Kd:;ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

„TRE ART or ELECTROLYTIO SEPARATION OF METALS. "—4A second issue 


of Dr. Gore’s book is now ready, price 108. 6d., post free. 


„TRE INCANDESCENT LAMP AND 118 MANUFACTURE,"— This book, written 
; abroad, 88. 


by Mr. Gilbert S. Ram, is now ready. Price 78. 6d.; 
„ ELECTBO-CRHEMISTRT.“ - By Dr. G. Gore. Third Edition. Price 2s., 


post free. 
" ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS,” — By J. Elton 


Young. Ready shortly. 
" SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE.”—By E. J. 


Wave. In the Press. 

“THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL Purposrs,”— 
By Francis qehl. Jn the Press. 

„THB ELEcrB10 Ano.”—By Mrs. Ayrton. In the Prese. 


„TRR POTENTIOMETER AND ITS ADJUNCTB": A Universal System of 
Electrical Measurement.—By W. C. Fisher, Fully illustrated. Price 6e. 
post free; abroad, 6s. €d, Digest post free, : 

‘“ LOCALISATION OF FauLTS JN ETXCTRIO LionT Mains.”—By Е. О 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 

‘ THE ALTEBNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. New Edition. Price 12s. 6d., post free. 


Vol. II., price 128, 6d. post free, is also ready. 


tenance for six months from completion. 


namo design. Large 4to, 370 pages, 140 full-page 


‘*ELEOTRIO LAMPS AND ELEcTRIO LIGHTING,” e J. A. Fleming, 
M. A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &o. Price їв. 6d., post free. 

'"SUBMARINE CABLE-LAYING AND REPAIRING.”—By Н. D. Wilkinson, 


M.I.E.E., &c., fully illustrated; price 12s. 6d. | 
'" ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 


12s. 6d. ; post free, 138, Vol. II., in preparation. 

‘Drom ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"PRACTICAL NOTES FOR ELEOTRICAL STUDENTS.”—By Messrs. A. К. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., poat free. 

“The Electrician” Blectrical Trades’ Directory and Hand- 
book. —This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 
The Town Council of East London, Cape Colony, invite tenders 
for the erection of buildings, and the supply of electric lighting 


machinery, electric tramcars, plant, rails, &c., and for their main- 
Messrs. Dyer and Dyer, 


17, Aldermanbury, London, E.C., will supply copies of plans and 


specifications. &c., as detailed іп an advertisement on another page, 
and tenders must be sent in to them by 4 o'clock of Tuesday, 28th 


June, 


The Bournemouth Corporation invite tenders for the supply of : 


(1) cables, arcand incandescent lamps, wiring, switchboards, fittings, 
&c., and (2) steam dynamo in connection with the scheme for the 
electric lighting of the pier, pleasure grounds and winter gardens. 
Particulars, forms of tendera, &c., can ba obtained of the borough 


engineer (Mr. F. W. Lacey) after Thursday next. Tenders to the 
town clerk (Mr. J. Druitt, jun.) by 5 p.m. of Monday, June 20. 
Our advertisement columns contain further information. 


The Belfast Harbour Commissioners invite tenders for the supply 
of three belt-driven continuous-current series-wound dynamos. 
Further particulars appear in an advertisement elsewhere, and 
copies of specification, &c., may be obtained from the harbour 
engineer (Mr. G. К. L. Giles), Tenders must be sent in to the 
5 (Mr. W. A. Currie), Harbour Office, Belfast, by Monday, 
June 6. 

The Post master- General invites tenders for the purchase of about 
25 tons of gutta-percha, 55 tons copper (wire, plates, &c.), and а 
quantity of other metals, india-rubber-covered wire, glow lamp 
tops, dry battery cells, &c. Further particulars are given in our 
advertisement columns. Forms of tender can be obtained from 
the Controller of Stores (Mr. Chas. E. Stuart), G. P. O., E.C., and 
tenders will be received until 10 a.m. of Tuesday, June 20. 

As will be seen from our advertisement columns, the Corporation 
of Hertford invite offers for 4 lease of their Provisional Order. 
Further particulars can be obtained from the town clerk, Mr. T. J. 
Sworder, 

The Corporation of Bury St. Edmunds invite tenders for the 
supply and erection of boiler and engine house plant, mains for 
public and private lighting, and lamp posta for arc and incandescent 
street lighting. Tenders to Mr. C. E. Salmon, town clerk, Bury 


St. Edmunds, by June 13. 

The London County Council is prepared to receive tenders for 
engines, dynamos, accumulators and other plant required at the 
Crossness Outfall Works, near Erith, Kent. Also for providing and 
fixing cables, wires and all necessary fittings, apparatus, lamps, &c., 
for lighting the Crossness pumping station works by electricity. 
Tenders must be delivered at the County Hall, Spring-gardens, 
London, S.W., by 10 a.m. June 21. Mr. C. J. Stewart is clerk to 
the Council. 

The Vestry of Hammersmith invite tenders for the supply and 
erection of Ledward evaporative condenser and tanks, air pump, 
circulating pumps, and pipework. Tenders must be delivered at 
the Town Hall, Hammeramith, by June 8. 

The Salford Electric Light Committee invite tenders for accumu- 
latore, motor generators, balancing machinery and boosters, switch- 
boards, cables, and alternating current transformers. ‘Tenders to 
the town clerk (Mr. Samuel Brown), Town Hall, Salford, by 
10 a.m., June 6. 

The Electric Lighting Committee of the Vestry of St. Mary, 
Newington (London), invite tenders for the supply and erection of 
engines, generators and public lighting plant for the Vestry's elec- 
tric lighting station. Tenders to Mr. L. J. Dunham, clerk to the 
Vestry, Vestry Hall, Walworth-road, London, S. E., by noon June 6. 

The Commissioners of the Township of Bray (Ireland) invite 
tenders for supplies required at their electrical works for 12 months. 
Tenders by 10a.m. on June 6th. Mr. P, MacDonnell is town clerk. 


The Coventry Corporation Electric Lighting Committee require 
tenders for high-tension feeders, low-tension armoured distributors, 
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switch gear, alternating arc lamps, posts, transformers, &с. Tenders 
to town clerk (Mr. Lewis Deard), 10, Hay-lane, Coventry, by 
4 p.m., June 7. 

The North Eastern Railway Company require tenders for various 
Btores, including telegraph apparatue, wires and line stores. Forms 
of tender from the Telegraph Department, York, and tenders to 
Secretary by June 6. 

The Corporation of Taunton invite tenders for engines and 
alternator, exchange of existing alternator and of transformers, 
and for rectifiers and alterations and additions to high-tension 
switchboard. Tenders to Town Clerk by June 6. 

The State Small Arms Authorities at Spandau invite tenders for 
1,750 incandescent lamps. Tenders to die Konigliche Direction 
der Gewehrfabrik, Spandau, Germany, by July 20. | 

Tenders аге being invited until June 10 by the Provincial 
Government Authorities in Brussels for an electric lighting instal- 
lation in the Bibliotheque Royale. Particulars may be obtained for 
nb 6d. Eon le Gouvernement Provincial, 17, Rue des Augustins, 

russels, 


TENDERS RECEIVED AND ACCEPTED. 


In the list of the Aberdeen tenders given in our last issue the 
amount of the accepted tender for cable work (Messrs. Siemens 
Bros. and Co.) should have been £12,138, 1s. O}d., and not 
£1,213. 1s. 034. 


The Holborn (London) Guardians have accepted the tender of 
Messrs. H. Southey and Co., for repairing the telephone ipstallation 
at the City-road Workhouse. 


APPOINTMENTS VACANT AND FILLED. 


The Council of Mason University College, Birmingham, invite 
applications for the position of Lecturer on Technical Electricity, 
vacant by the resignation of Mr. R. H. Housman, M. I. E. E. Appli- 
cations to the registrar (Mr. Geo. H. Morley) by Monday, June 20. 
An advertisement elsewhere contains some further particulars. 


The Committee of University College, Nottingham, invite appli- 
cations for the position of demonstrator in mechanical engineering. 
Further particulars are set out in an advertisement elsewhere, and 
applications, which are to bein by June8, should be made on forms 
to be obtained of the Secretary. 


The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the post of Assistant-Lecturer and 
Demonstrator in Physics at a stipend of £120, increasing to £150, 
perannum. A few further particulars are given in an advertise- 
ment elsewhere, and applications, with testimonials, must be sent 
in not later than June 14th to Mr. H. F. Stockdale, secretary, at 
the College. 


The Londonderry Corporation invite applications for the position 
of electrical engineer for their electricity supply station. Appli- 
cations to town clerk (Sir R. Newman Chambers), Guildhall, 
Londonderry, by 31st inst. 

The Technical Instruction Committee of the East Suffolk County 
require a science teacher. Salary £200 per annum. Applications 
to the Organising Secretary, 26, Butter Market, Ipswich. 

The Senate of Owens College, Manchester, are prepared to 
appoint a junior demonstrator in physics, Stipend £100.  Appli- 
cations to the Registrar by June 10. 


Mr. Alfred Blackman, city electrical engineer to the Aberdeen 
Corporation, has been appointed resident electrical engineer to the 
Board of Works of the Poplar (London) District. Mr. Dlackman 
was born at Cheltenham on March 22, 1870, and was educated at 
& private school at Oxford. In 1887 he entered Messrs. Crompton and 
Co.’s works at Chelmsford, and subsequently joined the Hove 
Electric Lighting Company as assistant engineer. In March, 1895, 
he was appointed city electrical engineer to the Aberdeen Town 
Council. 

Mr. O. M. Jonas has been appointed borough electrical engineer 
at Dewsbury at a salary of £250 per annum. There were 76 
applicants, but this number was reduced to six and afterwards to 
three, out of which the final selection was made. Mr. Jonas has 
been with Messrs. S. Z. De Ferranti (Limited) for the past two 
years, and was previously on the staff of the Newcastle-upon-Tyne 
Electric Supply Company. 


BUSINESS CHANGES. 


Messrs. E. Goossens, Pope and Co. have taken offices at 5, Guild- 
hall Chambers, Basinghall.street, London, E.C., where they are 
represented by Mr. M. W O'Connell, and where a stock of the 
incandescent lamps manufactured by the firm is kept. 

Messrs. Frank Reid and Frank Simpson Ferens (trading as F. 

id, Ferens and Co.) electrical engineers, Newcastle-on-Tyne. 
have dissolved partnership. Debts will be received and paid by 
Messrs. Frank Reid and Wm. Henry Ferens, carrying on the 
business under the old title. 


Messrs. Benjamin Wild, John Henry Clarke and William Roth- 
well (trading as Wild, Rothwell and Co.), electrical engineers, 6, 
Virginia-street, Southport, have dissolved partnership. Debts by 
Messrs. Wild and Clarke. 


Sales by Auction.—Messrs. Percy Huddleston and Co. will sell 
by public auction on the premises, on Thursday, June 2, at 
10 for 11 a.m., the contents of the Copper Depositing Works, West 
Ferry-road, Millwall, London, E. In an advertisement elsewhere 
it will be seen that included in the sale are 120 new lead-lined 
depositing baths, 10 tons of sheet and bar copper, and a large 
quantity of engineering and electrical] plant and material. 

On the same day, and on the same premises, will be disposed of 
seven tramway cars to standard gauge, and a quantity of electrical 
plant, including dynamos and motors by the Brush Company, the 
Acme and Immisch Company, and others ; arc and incandescent 
lamps, carbon rods, instrumentsand sundries. Catalogues can now be 
obtained of the auctioneers, 72, Finsbury. pavement, London, Е.С. 


Messrs. Fuller, Horsey, Sons and Cassell will offer for 
sale by auction on the premises, Bravington-road, Paddington, 
London, W., on Thursday and Friday, June 16 and 17, в costly 
collection of nearly new engineers' tools, some details of which will 
be found in an advertisement on another page. Catalogues can be 
obtained from Mr. James Worley, 23, Leadenhall-street, E.C., 
Messrs. Hubbard, Son and Eve, solicitors, 110, Cannon-street, 
E.C., and of the Auctioneers, 11, Billiter-square, London, E C. . 


Generating Plant for Sale.—Particulars will be found in an 
advertisement elsewhere of a fine set of new high-speed balanced 
engines and water-tube boiler for sale by Messrs. W. A. Massey 
and Co., shipowners, Hull. : 


For Sale.—Our advertisement columns contain particulars of 
brass and electric worke, which are for sale by private treaty. The 
works are situated on the North-Eastern Railway, three miles from 
Newcastle, near the Tyne Shipyards. Further particulars may be 
obtained from Mr. Thomas Harrison (of Messrs. Monkhouse, 
Goddard and Co.), S:. Nicholas’ Chambers, Newcastle-on-Tyne. 


Drake and Gorham Electric Power and Traction (Pioneer) 
Syndicate, Limited.—In order to deal with the motive power 
transmission schemes and light railways and tramways which are 
brought to Messrs. Drake and Gorham in the course of their business, 
they have formed a powerful syndicate to deal with the prelimin- 
aries, and arrangements are being made for a company with a 
capital of about £250,000. Mr. J. F. Albright (late Managing 
Director of Crompton and Co.) has joined the Syndicate as 
joint Managing Director with Mr. Drake, and the Syndicate is 
already in negotiation for acquiring several important schemes for 
electric traction, power transmission, &c. 

To avoid misunderstanding, we are asked to state that, while 
the name of the Syndicate is the Drake and Gorham Electric 
Power and Traction (Pioneer) Syndicate the business and organisa- 
tion are quite separate from Messrs. Drake and Gorham's own 
business, and the Syndicate will deal direct with any persons, 
firms or local authorities who may wish to negotiate for the pro- 
motion or financing of electric traction or power schemes. 

Offices have been taken at 60, Victoria-street, Westminster, to 
which all inquiries should be addressed. 


Diplomatic and Consular Reports. Much interest is taken in 
commercial circles in the reports issued by the Foreign Oftice from 
its agents abroad, and a noteworthy advance has been made in 
the promptitude with which these reports are sent in. Similar 
promptitude, however, is not to be credited to the Foreign Office 
oflicials, who make up for the activity now displayed by our consuls 
by delaying the publication of the reports unduly. There was 
issued a few days ago a short Italian report of 20 pages, received at 
the Foreign Office on April 4th-—a striking example of the leisurely 
ways of Government departments. 


Edison and Swan Lamps.--The Edison and Swan United 
Electric Light Company has sent us a list of the lamps and fittings 
it exhibited at the conversazione of the Institution of Civil Engi- 
neers last night, and which will also remain on view to-night. 
They include such historical apparatus as the Edison lamp and 
socket used early in 1852 in ''the first central station in England 
(Holborn Viaduct)," the first form of acorn socket, the famous 
lamp exhibited by Mr. Swan in Newcastle in 1879, Ke. The Com- 
pany also showed their latest 1898 improvements, including а 
holder which can be wired without taking to pieces, and their 
“anti-shock " high-voltage ''lumber" switch and “S” holder, 
with enamel liners. 


“Simplex” Steel Conduit.— We referred last week to the 
claims made by the Simplex Steel Conduit Co., Limited, of 
Coventry-street, Birmingliam, for their improved system of wiring 
for electric light, power, bells and telephones. We have this week 
received the additional sheets of the catalogue, giving a long list 
of establishments where this system of wiring has been introduced, 
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Clark's Adjustable Curve.—Mr. G. P. Clark, 10, Lansdowne- 
road, Notting Hill, W., has designed a handy little instrument to 
facilitate the drawing of curves. А plan of it, showing also its 
position in use, is given in the figure, about quarter full size. 


A, Aisa flexible strip of celluloid about zin. deep, mounted with 


two brass fittings, E and D. In E slides the rod B, carrying a 


Plan of Clark's Adjustable Curve. 


button, C. The cord Е, which is fastened to D, can be hitched to 
E by means of a notch at G, thus setting the strip toa curve the 
shape of which can be modified by the position of the button C 
pressing against the strip. The instrument is held in position 
when in use by the fingers of the left hand pressing on the parts D, 
Cand E. Its small dimensions and wide range give it an advan- 
tage over the usual set of French curves. 


"Stanley" Instruments.—-Mr.W. F. Stanley, of Great Turnstile, 
Holborn, London, W.C., sends us his new **D" catalogue of Stanley 
mathematical, drawing and surveying instruments. The manufac- 
tures of this firm are too well known to need recapitulation here. 
The catalogue is replete with illustrations of a large variety of 
instruments used in drawing and surveying, and will be welcomed 
in every drawing-office where up-to-date well-made instruments 
and materials are required. A useful list of scientific books and 
publications is included in the D" catalogue. 


Electric Transmission Plant.—An installation of electrical 
transmission of power has recently been carried out by Mesars. 
W. H. Allen, Son and Co., of Bedford, at the shipbuilding yard ot 
Messrs. Harland and Wolff, Belfast, comprising a direct-current 
500-volt belt-driven generator and five motors, varying in size from 
12 B. H. P., all of Messrs. W. H. Allen, Son and Co.'s manufacture. 
The generator is compound-wound and the motors shunt-wound, 
and the cables are run for а distance of 100 yards on ateel tubular 
poles. Messrs, Allen have now on hand an additional order from 
the same firm. This new installation will be one of the largest of 
its kind in the kingdom when completed, and will consist of a 550- 
І.Н P. compound three-crank forced-lubrication engine running at 
300 revolutions, direct-coupled to a three-phase 350-kilowatt gene- 
rator. There will also be seven three-phase motora—four of 100 
one of H.P., 75 H.P., one of 50 п.р., and one of 20 н r.—distributed 
throughout the shipyard for driving the various departments. 


Power Plant.—Mesars. Collier, Edmonds and Co., of Plymouth, 
have decided to employ electric motors for driving their machinery, 
and have entrusted Messrs. Veale and Co., of St. Austell and 
Plymouth, with the order for supplying the necessary plant, con- 
sisting of а gas engine, dynamo and electric motors. Each motor 
will drive about six Singer sewing machines. One 2$ H. P. motor 
will be used for driving а new cutting machine. 


Cowper-Coles Parabolic Reflectors.— We are informed that 8 
sole licence has been granted to MM. Sautter, Harlé and Co. for 
the manufacture of parabolic reflectors by the Cowper-Coles proces8 
for search lights in France, Russia and Spain. 


Exports of Blectrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from May 18 to 24, 
with the ports of destination :— 

Australasia—Fremantle, £215 ; Melbourne, £357 (including £325 tele- 
graph material); Sydney, 4010; Wellington, £49. Austria Trieste, 
£240. licdqivm—Antwerp £421. Canada Halifax (N. S.), £820 (tele. 
graph cable. Denmark — Copenhagen, £12. France Boulogne, £39. 
Germany—Hamburg, £195. (Gibraltar 15. Holland Amsterdam, 
£835; Flushing, £15; Rotterdam, £42. Hong AO = 58.  India— 
Bombay, £45 ; Calcutta, £379 ; Madras, £208. 9 Japan—Yokohaina, £160. 
North Atlantiv—£10,800 (telegraph cable)  Portugal—Beira, £250. 
Russia— St. Petersburg. £420 launch). South Africa—Cape Town, 
£025; Delagoa Bay, £57; Durban, £51; East London, £149; Natal. 
£1,360; Port Elizabeth, £1,403. Straits Settlements —Singapore, £170. 
Siweden—Gothenburg, £47; Stockholm, £232. Total £19,591, against 
£9,357 in the corresponding week last year (May 19 to 25). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alderley Edge (Manchester).—The Alderley and Wilmslow 
Electric Supply Company has secured а site for their proposed 
electricity generating station at Belmont, and the work of erecting 
the necessary buildings will be commenced early next month. 


Provision is to be made for supplying current to 5,000 8-c.p. lamps. 
The system of distribution will be three-wire continuous current, 
with feeders. 


Bethnal Green (London).— A further offer by the County of 
London and Brush Provincial Company to undertake the supply of 
current in this district has been rejected by the Vestry, who intimate 
that they propose to establish municipal works. The Vestry have 
already retained the services of Prof. H. Robinson. 


Bray (Ireland).—The Marine Promenade is to be illuminated 
electrically during the ensuing season. 


Birmingham.— The City of Birmingham Tramways Co. recently 
asked for permission to equip the Sparkbrook and Small Heath 
tramway routes on the overhead trolley system as an experiment, 
and the Public Works Committee recommend the Council to 
sanction the proposal. Electric traction matters have been so 
long under discussion in Birmingham that we would fain hope this 
decision of the Committee is but the preliminary to a complete 
understanding between the Company and the Council. A firm of 
tramway contractors have submitted rival proposals, including the 
use of underground electric or cable system of traction as the 
Council may decide. | 

The General Purposes Committee met on Tuesday afternoon for 
the purpose of considering the report of the Sub-Committee on the 
proposed purchase of the undertaking of the Birmingham Electric 
Supply Company. It was resolved to recommend the Council to 
effect the purchase on the terms set out in our last issue. The City 
Council will meet on June 7, but it is anticipated that the report of 
the Public Works Committee will occupy the whole of the sitting, 
and under these circumstances the Lord Mayor has decided to 
summon another meeting for the 14th prox. 


Blackpool.— The Town Council are recommended to apply to the 
Local Government Board for sanction to borrow a further sum of 
£40,000 for electric light extension purposes. From the report of 
the electricity department the total revenue for the past year was 
£12,827. 'The net profit was £1,819, compared with £828 last year. 
The tramway receipts were £15,496, and the net profit £2,306. The 
trams carried nearly 2,300,000 persons. 


Bolton —The minutes of the Electricity Committee state that 
the profits of the electric light undertaking for the past year 
amounted to £917. 16s. 2d., bnt as the Local Government Board 
insisted that the cost of obtaining the Provisional Order and the 
engineer's salary during the time the works were constructing 
should be paid, they had to pay away £611 of this sum. 
Councillor Panton, the Chairman of the Electricity Committee, 
in moving the sdoption of the minutes, congratulated the mem- 
bers upon the satisfactory character of the accounts. The under- 
taking was now prosperous and paying. The average price 
obtained for current last усаг was 4d. per unit, against 4jd. 
in the previous year. This was due to the introduction of the 
Brighton system of charging. There were only two other 
towns in the kingdom that wereselling current at as low a rate 
as Bolton, viz, Brighton at 3 77d. per unit, and Whitehaven а 
fraction under 4d., while at Bolton it worked out at 4 01d. In 
eight other towns, viz., Edinburgh, Manchester, Leeds, Sheffield, 
Portsmouth, Brighton, Bradford and Glasgow the cost of generat- 
ing the current was lower than at Bolton. All the towns named 
had, he said, а total output varying from 25 million to 3 million 
units against Bolton's output of 342,000 units. As evidence of the 
reduction in the cost of production he mentioned that in 1896 the 
total was 824. per unit and the price charged 514. ; the second 
year it was 5 80d. and sold at 4:814. Last year it was 4d. and sold 
for 4d., so that they had to depend on the fittings department and 
meter rents for their profits. They now had the Provisional Order 
to supply consumers outside the borough, and the Committee 
hoped to put down mains for this purpose shortly. 


Bournemouth. —The borough engineer(Mr. Е. W. Lacey) repor ted 
at the last Town Council meeting that Messrs. Cash, Robinson & Co., 
whose tender had been accepted for the electric lighting of the pier. 
pleasure grounds and winter gardens, had asked to be allowed to 
increase the amount of their tender from £1,252 to £1,336. The 
Bournemouth and Poole Electricity Supply Company, who had like- 
wise submitted a tender, declined to carry out the work under the 
altered conditions. Не therefore thought it would be advisable to 
advertise for fresh tenders, and this suggestion was adopteo. 
Particulars of the Council's requirementa are set out in an adver- 
tisement in another part of the present issue. 

British Trade in France.—-An interesting report has been 
received by the Foreign Oltice on the trade of Marseilles and 
district for 1897, in which Acting-Consul C. G. Seatoun points to 
absolute uselessness of British firms expecting to extend thelr 
trade to Marseilles and the South of France by means of catalogues 
and circulars printed in the English language, giving Englis 
weights and measures and prices in sterling: 

^] cannot point out too strongly,“ he writes, "that this manner 
of trying to increase British trade in France is absolutely useless 
Al price lists should be in French, quoting weights, measures au 
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prices according to the decimal system, if any success is to be hoped for 
But the most important point, on which I cannot insist too much, is that 
British firms should send to Marseilles travellers able to speak French 
fluently, who can discuss with intending buyers the merits of the goods 
they wish to sell. А price list generally mentions the maxima prices, and 
these are very often found too dear. whereas an intelligent commercial 
traveller has always the power to reduce the said prices hy pointing out 
the discounts allowed. If such travellera are not to be obtained, or if for 
certain goods this method would enhance the price too much, good and 
trustworthy agents should be appointed." 


Cartagena (Colombia).—This city has recently been provided 
with electricity supply works, the station buildings being erected 
outside the city walls. The generating plant has been supplied by 
English makers, but the whole of the electrical apparatus is of 
American make. 


Exhibition.—Amongst thc exhibitors at the recent Devon 
Agricultural Association, at Newton Abbot, were Messrs. Crossley 
Bros., who exhibited a large variety of gas and oil enginer, suitable 
for driving dynamos and agricultural machinery. Messrs. Lord and 
Shand, of Plymouth, exhibited a number of electric motors driving 
a variety of machines, agricultural and domestic, including a cream 
separator, chaff-cutter, coke-crusher, and horse-clipper. The 
domestic machinery included ventilating fans, plate polishers, 
sewing machines, &. A variety of lighting fittings and bells were 
also shown by this firm. Current was obtained from a Taunton 
dynamo exhibited by Messrs. Beare and Sons, Newton Abbot, and 
was supplied to two 1} f. r. Taunton motors and 10 Lundell motors 
of various sizes. 


Hackney (London). —The recent vestry elections were fought on 
the electric lighting question, and the advocates of the retention of 
the Vestry's Provisional Order have scored a victory. 31 supporters 
and 12 opponents of municipal electricity works have been returned. 


Huddersfield. —The number of consumers on the books of the 
electricity department is 661, an increase of 11 for the month. The 
number of lamps connected is 44,757, an increase of 710. The 
Board of Trade have sanctioned the increase of the pressure of 
supply upon the low tension mains in the central part of the town 
frum 100 to 200 volts. 


Inquest at Chelmsford.—An inquest was held on Monday, at 
Chelmsford, on the body of Edward Fell, aged 48, a foreman in the 
service of the Chelmsford Electric Lighting Company, who died 
from electric shcck. The evidence showed that deceased had in the 
course of his work entered one of the transformer chambers and 
switched off the transformer, but had given no instructions for the 
curent on the circuit he was;at work upon to be switched off at the 
station nor had he provided himself with the india-rubber gloves, 
which are served out by the Company to its employés engaged on 
inspection work. The evidence went to prove what has so frequently 
been shown in accidents of this kind—that familiarity with the 
dangers attendant upon high-tension work leads apparently to a 
contempt for the use of appliances specially applied to ensure the 
safety of workmen. The inquiry was adjourned. 


Kidderminster.—The Town Council on Wednesday decided to 
transfer their Provisional Order to the British Electric Traction 
Company. The Order was obtained in 1891, but no steps have been 
taken to carry out its provisions. The terms of the tranafer agree- 
ment provide for repurchase by the Corporation at stated periods. 
The Company agree to repay the Corporation all the expenses 
ncurred in obtaining the Order. 


Lancaster. —The accounts of the electricity and gas departments 
fer the past year were presented on Monday. The profit on the 
electricity department was £008, and on the gas undertaking 
£1,080. The gas profits were less by £470 than in the previous 
year, and this result was attributed to decreased consumption due 
to the extension of electric lighting. 


Light Railway Schemes.—The Light Railway Commissioners 
will hold an inquiry on the 7th prox. into the application of the 
Hastings Bexhill, and District Light Railway Company for an 
Order to conatruct a network of electric tramways in this district. 
The Hastings Town Council have expressed conditional approval. 

The British Electric Traction Company are seeking powers under 
the Light Railways Act to construct a tramway connecting Ravens- 
thorpe, Dewsbury, Stainclitfe, Heckmondwike, Liversedge and 
Cleckheaton. 

The Glasgow Corporation have resolved to oppose the application 
of the British Electric Traction Company for an Order to construct 
electric tramways between Johnstone and Paisley. The Corpora- 
tion have powers to extend their tramway system on the Paisley 
road, and propose to promote a bill authorising an extension to the 
boundary of the Paisley burgh. 

The scheme of the Metropolitan Tramwaysand Omnibus Company 
for the construction of an extensive network of electric tramways 
and light railways in the northern suburbs of London has now 
taken definite form. The scheme provides for the construction of 
about 30 miles of line at an estimated cost of £500,000. 


Leghorn (Italy).—At this fashionable Italian seaside resort 
electric tramways, with comfortable and capacious cars, have now 
superseded the old horse tramways, and the rapidity and facility 
of communication now established by the Tramways Company 
between the city and the outside bathing districts are expected to 
prove a strong additional attraction for the coming season. 


Lymington.—Edmundson’s Electricity Corporation have sub- 
mitted electric lighting proposals to the Town Council. They offer 
to supply current for public lighting at 4d. per unit, while private 
customers would have the benefit of a sliding scale, the proposed 
maximum price being 7d. per unit. 


Lynn.— At a special meeting of the Town Council on Monday. 
it was definitely decided to accept Prof. H. Robinson's offer to pre- 
pare plans and specifications for an electric lighting scheme and 
supervise the erection of the plant and machinery upon the usual 
terms. In the event, however, of the scheme not being carried 
out, his fee to be 100 guineas for preparing the plans and furnish- 
ing information re quired by the Local Government Board. 

Maidstone.—The Drainage and Electric Lighting Committee, 
who have already visited Shoreditch electricity works, have now 
been authorised to visit Norwich and Leyton stations. 

Marylebone (London).—The Board of Trade have sanctioned 
the Vestry's application for a Provisional Order. There were two 
other applications. It is proposed to erect a generating station at 
Lisson-grove. We understand that the granting of the Order to 
the Vestry will be strongly opposed by the Metropolitan Company, 
whose action will be endorsed and supported by other London 
companies. 

Melbourne.—The City Council have decided to acquire the 
undertaking of the A. U. Alcock Electric Lighting Company. This 
decision has been come to owing to the application of the Company 
to the Postmaster-General for authority to extend the sphere of 
their operations in the suburbs of the city. The Council already 
possess an electric lighting station, and for some time past there 
has been a desire on the part of members to get rid of their electric 
lighting competitors, 

Metropolitan Asylums Board —At Saturday’s meeting tke 
Board referred to the Works Cummittee a communication from the 
Local Government Board in regard to the proposed substitution of 
electric light for gas at the Northern Hospital at an estimated cost 
of £10,350. The Loca] Government Board desired reasons for the 
change and particulars of the scheme. 


Obituary.— The death is recorded of Mr. Edward Pellew Plenty, 
a director of the well-known engineering business of Plenty and 
Co. (Limited), of Eagle Ironworks, Newbury, Berks. Mr. Plenty 
was 81 years of age. 


Ossett.— Ап electric lighting installation hss been put down at 
the new mill premises, recently erected by Mr. Н. E. Phillips, 
mungo manufacturer and rag merchant, at Gedham. Current is 
supplied by a dynamo driven by a 30-н >. Robey horizontal steam 
engine. Upwards of 100 16.c.p. lamps are employed. A tele- 
phonic installation has been provided by Mr. Walter Robb, a local 
electrical engineer, to whom the electric lighting contract was also 
entrusted. 


Redditch.— At a special meeting of the District Council last 
week it was decided to apply to the Local Government Board 
for sanction to borrow, amongst other sums, £11,000 for electric 
lighting. 

St. Pancras (London)—Mr. Н. J. Menzies, the energetic 
Chairman of the Electricity and Public Lighting Committee during 
the past year, has been elected Chairman of the Vestry for the 
ensuing year. On the recommendation of Mr. Sidney Baynes the 
Vestry have approved the supply of a coal conveyer for the boilers 
at the King's-road atation at a cost of £114. 


Saltburn (Yorks.).—Messrs. Burstall and Monkhouse are pre- 
paring а report on the electric lighting question for the District 
Council. 

Shashih (China).—Some attention has been called to this out- 
of-the-way Chinese district by the recent disturbances in the 
locality ; it is, therefore, interesting to note that last year telegraph 
material to the value of £206 was imported into the town. 


Sheffield.—The poll on the proposal of the Corporation to pur- 
chase the undertaking of the Sheffield Electric Light and Power 
Company took place on Monday. The ratepayera made no mistake 
on this occasion, there being an overwhelming vote in favour of 
purchase. The gures were :— 


Votera, Votera, 
For purchase eee 25.88 28.150 
Ame M 1.875. 1.905 


Shoreditch (London).—We have received from Mr. C. Newton 
Russell, chief electrical engineer to the borough of Shoreditch, a 
list of streets in which the Vestry's supply mains are laid, or will 
shortly be laid. The list should prove of service to wiring con- 
tractors, fittings dealers, «с. 
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Sunderland.—At the meeting of the Town Council on Wednes- | 10,308. S. Harrison. Liverpool. Improvements in appliances for auto- 


day evening a deputation was appointed to visit Hamburg, Brussels, 
and Leeds to obtain information in connection with the proposal to 
adopt electric traction on the local tramways. The deputation 
includes the Mayor (Mr. Alderman W. Bruce), who is chairman of 
the Electric Lighting Committee, the borough engineer, and the 
borough electrical engineer (Mr. J. F. C. Snell). 

Sydney (N.8.W.).—The City Council has decided to carry out 
Mr. Norman Selfe’s scheme for the improvement of the municipal 
electricity supply system. The estimated cost of the improvements 
is £5,500 ; a sum of £2,300 will be expended in the erection of 
new station premises, and £3,200 in the purchase of new plant 
capable of supplying current to 1,000 additional incandescents. 

Telegraph and Telephone Insulators.—A machine has recently 
been constructed which it is claimed is capable of turning out 
telegraph and telephone insulators, plumbago crucibles, and similar 
goods, at a rapid rate. The machine is the property of West's 
Patent Pottery and Machine Co. (Limited), of London. 


The Hispano-American War.—It is announced from New York 
that the General Electric Company, of America, has presented to 
the Government an hospital ship, called The Relief," the equip- 
ment of which includes a complete instalment of X-ray apparatus. 


Tynemouth.—The Tynemouth Aquarium is to be supplied with 
an electric light installation. The work has been entrusted to 
Messrs. W. Dalzell and Co. The Aquarium will be illuminated by 
means of 14 arcs of 2,000 n. c. p. each and a number of incandescents. 

United States Navy.—Those of our readers interested in the 
strength and condition of the United States navy, a subject at the 
present time of more than general interest, may like to know that 
the publishers of the Scientific American,” 361, Broadway, New 
York, have issued a special navy supplement full of illustrations 
and particulars relating to the American navy. 


Winchester.—Residents in this town can now avail themselves 
of the advantages of the electric light, as the Winchester Electric 
Light and Power Company commenced supply on Wednesday. The 
maximum demand system of charging has been adopted, and the 
Company have, with commendable promptitude, devised a scheme of 
wiring premises free of initial cost to the owners. 


Workhouse Lighting.—The Croydon Guardians have appointed 
a Special Committee to consider and report upon the advisability of 
lighting the workhouse electrically. 

The Poplar (London) Guardians have decided to carry out the 
scheme for the electric lighting cf the workhouse recently prepared 
by Mr. F. J. Warden-Stevens, who has been instructed to prepare 
the necessary plans and specifications, Application is to be made 
to the Local Government Board for sanction to borrow £9,000 for 
carrying out the work. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. Сналрмлх, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 


Norz.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses are those of communicators of inventions, o 
where complete specification accompanies application an asterisk is sufixed,r 


May 3, 1898, 
A. Watters. Manchester. An electric double pole fuse plug 
and combination grid connection. * 
C. Apams-Ranpatt. London, Improvements in electric telephony. 
A. C. Crorran, Glasgow. Improvements in the art of making 
plates for electric battery purposes.“ 
C. OLIVER. London. Improvements in electric arc lamps. 
May 4, 1898. 
J. Hesse and J. KgnNaAvL. Liverpool. An improved method of 
casting electric accumulator plates and apparatus therefor.* 
W. J. L. Sanxpy, D. C. ВАТЕ and T. Gren. London. Improve. 
ments in electric arc lamps. 
May 5, 1898. 


Wallington, An improved automatic electric 


10,065. 


10,089. 
10,094. 


10,110. 


10,225. 
10,236. 


10,245. A. E. К. BOTTONE. 
cut-in and cut-out. 

10,248. C. Mites. Bristol. Improvements in electrical time checking and 
registering apparatus. 


10,269. Тнк BRITISH THomMson-Houston Company (LIMITED) London. 
Linprovementa in alternating-current induction motors. (C. Р. 
Steiumetz, United States.)* 

10,270. THe British THomson-Houston СомрАХҮ (Liuirzn). London. 


Improvements in alternating-current induction motors, (C. P. 
Steinmetz, United States.)“ 


10,291, C. Wirt, London. Rheostats for electric circuits, 
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10,314. 
10,333. 


10,345. 


10,428. 
10,437. 


10,440. 


10,450. 


10,457. 
10,470. 


10,475. 


10,477. 
10,483. 


10,496. 


10,511. 
10,523. 


10,535. 


10,557, 
10,585. 


10,599. 
10,606. 
10,608. 


10,611. 


10,616. 
10,617. 


10,618. 
10,647. 
10,650. 
10,652. 
10,690. 


10,705. 


10,710. 


10,805. 
10,811. 


10,816. 
10,818. 


10,821. 
10,848. 


10,859, 
10,885, 


10,900. 


10,922, 


matically replacing fuses in electric installations for lighting or 
transmission of power. 
H. H. Laker. London. Improvements in or relating to electric 
motors. (К. Arno and А. Caramagna, Italy.) 
L. S. CRANDALL, London. Improvements relating to electric 
signalling and similar apparatus. * 


May 6, 1898. 

К. Bostock and Е. А. CHEETHAM. Halifax. Improved apparatus 
for automatically cutting off current of electric overhead or other 
like wires, 

A. Martin. London. 
exercising apparatus. 
С. A. Момев. London. Improvements relating to cut-outs and 
switches for electric motors and other electrical apparatus. 

(H. H. Cutler, United States.)* 


May 7, 1898. 

A. L. Davis, London. An improved detachable ceiling rose for 
use with arc lamps and other electrical apparatus. 

М. W. W. MACKIE. London. Improvementa in the construction 
of dynamos, electric machines and motors. 

E. HABERMANN. London, Improvements in galvanic batteries. 

J. H. Cox, Greenock, N.B. Improvements in or relatiug to electrie 
arc lamps. 

W. Peck. Edinburgh. Improvement in electrical accumulators. 

G. JAEGER, C. JAEGER and Н. BENDER. Berlin. Improvements in 
quick break switches or cut-outs for electric lines.* 

Е. W. Аввотт and R. W. Вил. Birmingham. Improvements in 
and relating to electrical switches. 

Е. M. бтлгхгох. London. A new or improved maximum electric 
current self. recording instrument. 

А. HAVLANx Db. London. Improvements iu and apparatus for 
producing mechanical energy from alternating electric currents. 

J. H. HEN An. London. Improvements in apparatus for regulat- 
ing electric are lamps.“ 


May 9, 1898. 
W. R. V. MansHaLL and PATERSON, COOPER AND Co. Paisley 
Improved method of winding armatures of dynamo eleetrie 
generators or motors. 
T. Jacks Nj. Burnley. Improvements in and relating to electric 
furnaces.“ | 
W. P. Тномрѕох, Liverpool. Improvementa in electric resist. 
ances. (The Chemisch Elektrische Fabrik “ Prometheus,” Gesell- 
schaft mit beschrünkter Haftung, Germany.)* 
Tus H&ronw-PETROLEUM-DELEUCHTUNG GESELLSCHAFT. (M. B. 
HarrUNG and E. WkiNHacEN. London.) Improvements in 
electrical devices for igniting liquid burnera.* 
S. Knavs. London. An clectric signal-bell for cycles." 
Н.Н. Lake. London. Improvements in electrically illuminated 
buoys, (P. C. F. Hoffmann, Germany.) 
C. A. McEvoy. London. Improvements in electric primers for 
firing guns. 
G. THomas-Davirs. London. Improvements in enclosed arc lamps. 
Н. К. Smita and J. Eck. London. А controlling switch for 
large numbers of electric circuits. | 


May 10, 1898. : 

G. C. PILLINGER. Surrey. An improved indicating and recording 
apparatus for use in connection with electric metera. 

bs J. Puevrs, London, Improvements in electric incandescent 
amps. 

F. A. GrLBERT and E. О. Lundin. London. Improvements in and 
relating to electric arc lamps.* « 

С. S. BRADLEY. London. Improvements in electric condensers. 

Tae Brittsa Tuousox-HovsroN Company, LIurrub. London. Im- 
provements in starting devices for single-phase alternating electric 
current motora. (J. P. Stone and A. E. Doone, United States.) 

H. P. Davis and F. Coxrap. London. Improvements in electric 
motors and meters adapted for use with alternating currents. 
(Date applied for under Patents, &c. Act, 1883, Scc. 103, Oct. 22, 
1897, being date of application in the United States.) 

J. Weiss, Liverpool An improved dry battery. 


May 11, 1898. f 
F. H. Perry. Liverpool. Improvements in primary batteries. 
S. RICHARDSON. London. Improvements in or applicable to 
alternating-current meters or like apparatus. 
J. W. HIN TZI. London. An electrical two-way pear or pressel 
“witch. 
G. HookHaM, London. Improvements in electricity meters. 


May 12, 1898. 

S. CowPER-CoLESs. London. Improvements in the manufacture 
of electro-plate. А 

S. G. Brown, Bournemouth. Improvements in dynamo electric 
machines and motors. 

A. GuirFirus. London. Improvements in electrical clocks. 

SigMENS BROS. AND Company (LIMITED). London. Apparatus for 
transmitting motion to a distance by means of electrical energy. 
(Siemens and Halske, Aktien-Gesellschaft, Germany.)“ 

W. L. Wise. London. Improvements in electric arc lamps 
(J. Н. Hubbell, United States.)* 


May 13, 1898, 


J. E. Tanner and F. A. C. Leto, Manchester. An improved 
switch for electric motors, 


Improvements іп electro-therapeutic 
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10,941. E. C. HoEcEnsTAEDT. London. Improvements in conduits for 
electric railway and tramway traction. 

10,942. E. C. Ho£gcEnsTAEDT. London. Improvements in electro-magneti- 
cally operated awitches for strong electric currents. 

10,960. J. B. ScaMMELL. London. Improvements in electrical storage 
batteries or accumulators. 

10,965. A. V. Girktns and Е. R. Ниг, London. Improvements in elec- 


trical switches. 
May 14, 1898. 
11,051. Tur. Cowrer-CoLes GaLvanisina Synpicate (LiurrED) and S. O. 
Cowrgr-Coces. London. Improvements in apparatus for use in 
the electro-deposition of zinc or other metals. 


May 16, 1898. 

11,155. Sremexs Bros. AND Co. (Lrp.) London. Improvements in 
electric arc lamps (Siemens and Haleke Aktien-Gesellschaft, 
Germany).* 

11,154. E. J. Preston (of the firm of J. Stone and Co.). G. E. JAKEMAN 
and А, E. KENNARb. London. Improvements in self-regulating 
driving pulleys applicable to the driving of a dynamo from a rail- 
way carriage axle and for other purposes. 

11,155. F. Kina. London. Improvements in secondary batteries or 
accumulators. 

11,157. W. Laxapon-Davies, London. Improvements in alternating 


current motors, 
May 17, 1898. 

11,175. C. B. CALLO W and J. Eck. London. Improvements in switches 
for electric circuits. 

11,185. E. B. WEpwonrg. London. Improvements in starting devices for 
monophase electric motors. 

11.255. R. Н. Fowrrn, C. J. Haut and К. Асоск. London. An improved 
means or apparatus for reducing or extinguishing the electric are 
formed on breaking electric circuits. 

11,278. W. S, Stetses. London. Improvements in step-by-step printing 
telegraphs. 

11,282. H. ReicH. London. Improvements in electric check clocks, or 
alarm signal apparatus. 

11,290. P. R. Jackson and Co. (Limited), and L. C. H. Мехвіха. London. 

~ Improvements in electric arc lampa, 

11,202, J. Dr Mreza. London. А new and improved electrical gas lighter. 

May 18, 1898. 

11,302. A. Baier. Manchester. Improvements in or connected with 
electrical switches. 

11,507. A. Sparks. Aberdeen. Improvements and modifications in the 
construction of ainperemeters, voltmeters, wattmeters, or the like. 

11,320. R. J. UnqvunanT. Manchester. Improvements in electrical igni- 
tion apparatus for gas burners. (The Actiengesellschaft für 
Fabrikation von Broncewaaren und Zinkguss, vorm. J. C. Spinn 
and Sohn and Stanislaus Jobann von Romocki, Germany.) 

11,326. W. Н. Stcrce. Birmingham. Improvements in adjustable cord 
reels for electric leads and other similar purposes. 

11,540. E. A. JauxckE. London. Improvements in or connected with 
electric batteries. 

11,553. C. J. Ferccson and G. T. FERRELL. London. Improvements in 
or connected with commutators for dynamo electric machines and 
electric motors. 

11,360. K. Weinert. London. Improvements in globe holders for en- 
closed electric are lamps.“ 

May 19, 1898. 

11,396. V. Н, Ном. Glasgow. Method of producing foot-plates for 
electrotypes, stereotypes and the like, and foot-plates thus 
produced. 

11,416. A. Ginisty and V. Metz. London. Improved method of and 
apparatus for signalling or advertising by electricity. 

11,426. The Hon. R. T. D. BRoUGHAM aud W. C. BERsEkY. London. 
Improvements in electrically-propelled vehicles. 

11,929. O. Parry. London. Improvements in electrically-propelled road 
vehicles, 

11,433. F. F. YAM AN. London. Improvements in prepayment elec- 
tricity meters. 

11,438. 5ікмкхз Bros. AND COMPANY (LIMITED). London. Improvements 
in electrical furnaces. (Siemens and Halske, Actien Gesellschaft, 
Germany.)“ 

11,440. С. UNTERBERG London. Improvements in dynamos.“ 


SPECIFICATIONS PUBLISHED. 


Norz.—All Specifications can now be obtained at the uniform price of 
Bd. each. 


1897. 
9,675. HeNNEQUIN.—Electric clocks. 
9,748. TavLoR and Eck. Method of protecting, supporting and carrying 
electric conductors and other wires. 
10,197. Boupkkaux. Dynamo and like electrical contact breakers. 
10,484. DongLL, Electric batteries. 
10,582. Guy. Brushes for dynamos and electric motors. 
11,022, Ropinson. Telegraph keys. 
11,354, VAUGHAN-SHERRIN. Electric ignition devices for gas engines and 
other gaseous explosive mixture engines. 
12,531. Рлкткірсв, Electric switcher. 
15,959. Brookes. (McCurdy.) Electric ship log apparatus. 
14,187. Lake (von Szvetics), Telephonic systema. 
14,254. Номмкт. Ampere hour electric meters, 
14,459. Еомохрз, Manufacture or production of an insulating material, 
and the application thereof to the insulation of electrical 


conductors, 


14,456. Byxa & Нот. Electrical pushes and contacts therefor. 

15,159. DurLos. Are lamps. 

15,259. BacHMANN. (Vogt, Kirchner, König, Weiner and Jorg.) Carbon 
clamp for electrical purposes, 

16,725. JERGLE and Wo LrFHARDT. Reflector mounting or holder for 
electric incandescent lamps. 

22,897. Tavrom. Cut-outs for electric lighting and other purposes. 

23,329. PLATNER. Substances to prevent polarisation in electric batteries, 

28,159. Warkins (American Railway Electric Light Company) Means 
for use in lighting railway cars or carriages by electricity, and for 
regulating the current for the same. 

29,597. Lake. (See) controlling devices for electric motors, 


1898. 


2,967. Haas. Electro depositing anodes, 

3,313, IsgRLOTH, Electro-motors. 

4,995. THomas, Electromagnets or maguetic-closers for use on electric 
railway vehicles. 

5,449. DupbELL. Oscillographs or apparatus for indicating or recording 
rapidly varying electric currents or potential differences. 

5,912. Lavra. Electrical galvanic batteries. 

5,931. Bate. Conduits for electric conductors, 

6,619. Enicsson. Microphones. 

6,925. Gress. Plionographs. 


COMPANIES MEETINGS AND REPORTS. 


— — 


West African Telegraph Company (Limited). 


The thirteenth ordinary general meeting of this Company was held уез- 
terday (Thursday), at Winchester House, Old Broad-street, London, under 
the presidency of the Most Hon. the Marquis of Tweeddale. 

The SECRETARY (Mr. John Cambrook) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, before I ask you to approve the геко- 
lution adopting the report and accounts I will. as usual, offer a few obser- 
vations on the proceedings of last year. The gross revenue for the year which 
ended on December 31st last amounted to £64,723, showing a decrease as 
compared with that of 1896 of £6,266, This is to be accounted for, first, by 
а falling-off in the Cape joint-purse traffic, amounting to £1,693, and 
secondly, to an increase in the loss on exchange of no less than £2,699. 
This loss on exchange has reached the enormous sum of £11,602. It isa 
loss which it was impossible to foresee at the time, and 1 сап only express 
the hope that we may have seen the worst of it. The third reason for the 
decline in the gross revenue is attributable to an increase under the head 
of rent of cables, amounting to £1,574. This last increase is explained 
by the interruption of the cable between Bathurst aud St. Vincent, 
which occurred simultaneously with an interruption of our communica- 
tions by the East Const, compelling us to divert our traffic on to lines not 
belonging to the Company, and for which, of coarse, we had to pay rent. 
The total working expenses for 1897 amounted to £21,212, an increase 
of £3,314. The principal items are to be found under the head of 
salaries and wages, travelling expenses, &c., all of which are affected by 
augmentation in the number of our staff in connection with the intro- 
duction of the duplex working. You are no doubt aware that we are 
partners in а joint- purse arrangement, by which we receive a percentage of 
the Cape tratlic carried by either route, on the understanding that we main- 
tain our cables in a state of thorough efficiency во as to enable us to carry 
the whole of the East Coast trattic while that communication is inter- 
rupted. Under the head of endowment assurance fund there is an 
increase of £249, This із in consequence of the salaries and allowances 
having been brought into line with those of the ав ociated companies, which 
have all now adopted the endowment assurance fund system. The 
expenses attending repairs and renewals of cables amounted to £18,780, 
showing a decrease, I am happy to say, of £1,915 ; but although there із a 
decrease in these expenses it must lea lmitted that they are still abnormally 
high. This is due to the unforeseen dithculties which we have experienced in 
the seas and the coast along which our cables are laid, and more especially in 
connection with the Congo river, which is crossed by our cable, and which has 
been a source of infinite trouble and expense to this Company. The French 
Governmen’, you will observe, continue to withhold their annual subsidy of 
£12,000, the arrears of which nowamount to £32,415. For theinformation of 
those who were not present at the last two meetings I may mention that the 
action of the French Government is due toa difference of opinion in respect 
to certain clauses of their concession. Being extremely desirous of settling 
the matter in dispute and of maintaining friendly relations with the 
French Government. we submitted some time ago a proposal to that Govern- 
ment for the settlement of these differences. The proposal was conceived 
in a very libera] spirit, having regard to the interests of the Debenture 
holders and shareholders, and we have renson to believe that it wes 
acceptable to the Government, although it has not yet received 
the confirmation of the Chamber or Parliament. This is very 
probably accounted for by the election which has just come off, 
and which is nearly corcluded, I telieve. We propose to renew 
negotiations ан soon as matters have settled in respect to the new Govern- 
ment, and we hope before long to come to an arrangement. which will be 
satisfactory to all parties. Gentlemen, with these observations J have 
to move— 

“ That the report and acconnta for the year ended December 31, 18:57, aub- 
mitted to this mecting be, and are herchy received aad adopted," 

Sir HENRY C. MANUE, C.LE., M. Inst. C. E., seconded the resolution, 
which was carried unanimously. 
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On the motion of the Chairman, seconded by Mr. J. Denison Pender 
(Managing Director), Mr. Robert Kaye Gray was re-elected to his seat at 
the Board. 

The auditora, Messrs. Deloitte, Dever, Griffitha and Co., were afterwards 
re-elected. 

Mr. EAST then proposed a vote of thanks to the Chairman, which was 
seconded and unanimously agreed to. 

The Chairman having briefiy replied, the proceedings terminated. 


The report of the Directors of this Company for the year to Dec. 31 last 
states that the Company's revenue amounted to £64,722. 158. 2d.. against 
which £21,212. 9s. 2d. is charged for ordinary expenses, and £18,780. 4s. 4d. 
for expenditure relating to repaira of cables, &c. After providing 
£860. 2s. 3d. for income tax, and £225. 1s. 3d. for revaluation of currency 
assets, there remains a balance of £23,694. 18s. 2d., to which ia added 
£459. 10s. brought from the preceding year, making & total available 
balance of £24,104. 8s. 2d. From this balance there has been deducted 
£10,093. 9a. interest on debentures, aud £15,633. бз. 81. for sinking fund, 
leaving а balance of £372. 12s. 6d., which it is proposed to carry forward 
to next year. 


-— ——— - -= — -— — — — — —À 


— 


NEW COMPANIES, STATUTORY BETURNS, &c. 


—— 

AUTOMATIC LIGHT CONTROLLING COMPANY (LIMITED).— This Com- 
pany was registered on May 10, with a capital of £10,000 in £1 shares, to 
enter into an agreement with Messra. Gunning, J. T. Gascoine, G. H. Rolle, 
C. J. Haydon, and E. P. Wills, and to acquire, develop, work, and deal 
with apparatus, implements, or contrivances of every description relating 
to electric light, gas, or other illuminant, and for controlling and regulating 
the same. The first directora are the above-mentioned gentlemen. 

COMPANIA GENERAL DE ELECTRICIDAD (BABCELONA).—<A company 
with this title has been registered at Barcelona for the purpose of acquiring 
the electricity supply stations at Mataro and Vich. The capital is 600,000 
pesetas. | 

ELECTRIC THEATRE (LIMITED).—This Company has been registered 
with a capital of £5,000, in £1 sharea, to erect construct, organise. 
exploit, and show an electric theatre or music hall, and to carry on the 
business of electricians, electrical engineers, suppliera of electricity, opera 
house, theatrical, music hall. and café chantant proprietors, &c. 

LEYLAND AND BIRMINGHAM RUBBER COMPANY (LIMITED).— This 
company was registered on May 18 with a capital of £320,000, in'£1 shares, 
to enter into agreements with the Leyland Rubber Co., Limited, and its 
liquidator (Mr. C. Forrester), Stanley Morrison and Co., Limited, and Me. 
A. Stanley Morrison, and with Messrs, К. T. Byrne and W. Byrne, trading 
as The Birmingham India-rubber Company, and to carry on the business 
of india-rubber, gutta-percha and belting manufacturers, electricians, tele- 
graph and electrical engineers and contractors, submarine and other cable 
and telegraph instrument manufacturers, wire drawers, machiniste, &c. 
The first directora are: James E. Baxter, A. Stanley Morrison, Robert T. 
Byrne, James W. Brown and Samuel Whitehead. 

LLOYD AND LLOYD (LIMITED).—Thi« Company was registered on May 
20 with a capital of £150,009, in £10 shares (of which 15.000 are Pre- 
ference), to acquire as from January l last the business of tube manu- 
facturers, carried on under the style of Lloyd and Lloyd, at Birmingham 
and elsewhere, and to carry on the business of iron, steel, brass, copper and 
metal manufacturers and merchants, and manufacturers of and dealers 
in iron, steel, brass, copper and other tubes, pipes, fittings and boilera. 

NATIONAL RELIANCE INSURANCE COMPANY (LIMITED).— This Com- 
pany has been formed with а capital of £500,000, in shares of £5 each, to 
undertake all kinds of inaurance, except life, and offers to insure at reduced 
rates to owners and occupiers of property who adopt means for diminishing 
the risks ənd preventing the extension of бге by (amongst other means) 
“ the introduction of electric light, which, when installed upon safe scientific 
principles, is known to be less dangerous than any other illuminating power.” 
The Company has а very practical board of directors. 


NEW AND BYRD (LIMITED).—This Company was registered on May 
23 with a capital of £5,000, in £1 shares (of which 3,000 are £6 per Cent. 
Cumulative Preference), to acquire and take over the business carried on 
by Messre. Roland New and Arthur New, at Liverpool, under the style of 
Archer, New and Company, and to carry on the business of electrical and 
general engineera, electriciang, and manufacturers of and dealers in elec- 
tricity motive power and electrical apparatus. The firs directors are 
Roland New and Percy H. Byrd. 


SCOTTISH ALUMINIUM (LIMITED).—This Company has been registered 
in Edinburgh, with a capital of £50,000, in £1 shares, to manufacture and 
deal in aluminium, and to carry out agreements with the Dritish Aluminium 
Company (Limited). 

W. SCUPHAM AND 80NS (LIMITED).—This Company has been formed 
to acquire the old-established business of timber merchants at Leeds, the 
who!e of the Ordinary and Preference shares of the Company being held by 
the family. The manufactures of this firm include electric blocks and 
articles in moulded and carved woodwork. We understand that sub:crip- 
tions are invited from the public for £7,000 in Five per Cent. debentures, 

WERNER CADMIUM ELECTRIC ACCUMULATOR SYNDICATE (LIMITED). 
This Company was registered on May 19, with a capital of £6,000, in 
£1 shares (of which 2,250 are Preference), to enter into an agreement with 
Alexis Werner, and to carry on the business of electric accumulator 
manufacturera, supp'iers of electricity, electricians, mechanical and 
electrical engineers and contractors, electrical apparatus manufacturers, 
&c. The first subscribers are: Harry Simmons, engineer ; R. 5. Keary, 
L. Sternberg, T. L. W. Ginger, G. Goodman, M. Goodman, and W. G. 


Richardson. 


ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED). — The annual 
return to April 14 has just been filed. 59,000 shares have been taken up 
out of a capital of £75,000, in £1 shares, and all have been issued as fully 
paid. 


BARCELONA TRAMWAYS COMPANY (LIMITED).—The annual return to 
March 16 has been filed. The capital ia £300.000, in £10 shares (of which 
10,002 are Preference) ; 20.000 Ordinary and 3,000 Preference have been 


taken up, and the full amount has been called, resulting in the receipt of 
£230,000. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIM(TED).—The 
annual return to March 16 has been filed. The capital is £1,200,000, in 
£10 shares (of which 40,000 are Preference) ; 60,000 Ordinary and 40,00) 
Preference have been taken up, and the full amount has been called on 
50,000 Ordinary and the Preference, while £2 per share has been called on 
the remaining 10,000 Ordinary. 


CITY OP MEXICO ELECTRIC POWER SYNDICATE (LIMIT&D).—The 
statutory return to May 11 has just been filed. The capitalis £5,000, in £50 
shares, of which 40 have been taken up. £25 per share has been called, 


CORLETT ELECTRICAL ENGINEERING COMPANY (LIMITED).—From 
the annual return to May 14, the nominal capital of this Company is 
£10,020, in £10 shares, of which 620 have been taken up. 100 have been 
issued as paid. 

EASTBOURNE ELECTRIC L'GHi COMPANY (LIMITED).- The annual 
return to April 18 has been filed, The capital is £50,000, in £10 shares, of 
which 1,949 have been taken up. The full amount has been called and paid. 


EDISON GOWER BELL TELEPHONE COMPANY (LIMITED).—The annual 
return to April 14 gives the nominal capital as £500,000, in £1 shares, of 
which 585,009 have been taken up; 370,000 have been issued ав fully paid. 


EDMONDSON ELECTRICITY METER SYNDICATE (LIMITED). —According 
to the annual return to Mirch 9, the capital is £2,000, in £1 shares, of 
which 175 have been taken up; 163 have been issued as fully paid. aud £7 
has been received. 


——— ---. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 31 per cent. (May 26, 1898). Price of 
silver 268d. рег oz. (May 26). Consols (23 per cent.) 1115—1114 for 
money, 1113—1111 for account; 23 per cent. 1041—104j$ (May 20). 
Stock Exchange Settling Days: Consola, June 1; Stocks and Shares 
Continuatio Days, June 8 and 27; Ticket Days, June 9 and 28; 
Pay Days, June 10 and 29 ; Mining Share Carry-over Days, June 7 and 26. 
London Stock Exchange closed on Saturday and Monday, May 28 and 20. 


AMAZON TELEGRAPH COMPANY (L'MITED).—Notics is given that 
debentures of this Company to the nominal amount of £2,600 will be 
drawn for payment at the offices of the Company at noon on Wedaesday 
next. | 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).---The 
Directors of this Company have declared an interim dividend of 3s. per 
share iat the rate of 6 per cent. per annum), free of income tax, for the 
quarter ended March 31, payable on June 2}. The transfer books will be 
closed from June 17 to 23 inclusive. 

BRITISH ALUMINIUM COMPANY (LIMITED), — Subscriptions have been 
invited for an issue of £88,000 Five per Cent. Debentures in this Com- 
pany, which has a fully-issued sare capital of £370,000. It is stated 
that the demand for the Company's produet at its present price ha3 
increased so ra; idly that it has been considered advisable to provide for à 
larger output at the different factories, and additional works are now in 
course of constructio. Including £153,691 for patents, water rights and 
goodwill, the total estimated value of the Company's assets is £779,444. 


BRITISH HYDRAULIC JOINTING COMPANY (LIMITED).— The lists closed 
yesterday (Thursday) in the subscription for 800,000 shares of £1 each in 
this Company, which has been formed with a capital of £1,200,000, in £1 
Ordinary shares, to work an invent’on of Mr. C. T. Crowden, as perfected 
by Mr. W. Claude Johnson (of Messrs. Johnson and Phillips, Old Charlton). 


CASTNER-KELLNER ALKALI COMPANY (LIMITED).—An appreciative 
article on the prospects of this Company appears in the Statist of the 2181 
inst. The comments of our contemporary are based upon the report 
recently issued as to the financial results of the working of the Company 
to March 31 last. 


DETROIT TELEPHONE COMPANY.—The Directors of this Company 
have declared à quarterly dividend at the rate of 8 per cent. per annum, 
payable on and after 16th iust. 

ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LIMITED). 
The prospectus of this Company has been issued this week, inviting sub 
scriptions for 22.000 shares of £5 each, out of which 6,000 shares were 
subscribed beforehand by the Directors and their friends. The Company bs 
been formed for the purpose of manufacturing all classes of cars and a 
way carriages, but especially tramway cars for electric, horse and cable roat : 
and vehicles for light railways. The production of electric motor trucks aut 
steel underframes for Indian and Colonial railways is to be a feature of the 
undertaking. The Directora include: Mr. G. Richardson, chairman of m 
North Metropolitan Tramways Company ; Mr. О. F. Fry, а director of t 
Brisbane Electric Tramways Company ; Mr. R. Н. Prestwich, deput) 
chairman of the Fleetwood and Blackpool Tramroad Company: ИГ. ad 
Kerr, director of the Edinburgh and District Tramways Company ; 8 
Mr. G. Flett, director of the Newcastle and Gosforth Tramways Company: 
The Company's works are situate at Preston, Lancs., aud the secretary un 
offices are Мг, Frederic Crimes, 13, Spring-gardens, Manchester. 
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ELECTRIC WELDING COMPANY (LIMITED).—A meeting of the Electric 
Welding Company was held on Tuesday at 21, Tudor-street, Pimlico ; but 
our representative was informed that it was private. 


ELEKTRICITATSWERKE AKTIENGESELLSCHAF? VORM. О. L. KUMMER 
AND CO.—At the next meeting of this Company the shareholders will be 
invited to sanction the proposed increase of capital from 3,000,000 to 
7.500.000 marks (£150,000 to £375,000). 

ENGLISH INDUSTRIALS (LIMITED).—Subscriptions have been invited 
this week for 6.000 Ten per Cent. Preference shares and 4,000 Ordinary 
shares of £1 each in this undertakiog, which bas been formed with a 
capital of £25,000 to acquire and work the business of the Universal 
Industries Company, hitherto carried on at Manchester, with the benefit 
of the sole rights of sale, manufacture and patents which such Company 
now owns, and which, amongat others, are the following : (a) The sole 
right for the United Kingdom for the sale of the incandescent electric 
saving lamps; (b) to publish Heyl-Dia’s comparative tables in connection 
with electric l'ghting, protected by copyright; (с) to manufacture and sell 
Heyl-Dia's patent accumulator for traction and stationary work, or other- 
wise dispose of the English patent rights; (d) the Canadian Patent 
No. 42,078 of Mr. G. E. Heyl.Dia for tramway construction, and also the 
provisional patent in England applied for by G. E. Heyl-Dia for improved 
electric tramway system. Many claims are made in respect of the 
value of the Company's acquisition, amongst which is a saving of over 
50 per cent. in current by the use of the Company's type of electric 
incandescent lamp. Measrs. Egerton Sayer (Hampstead) and Charles 
Turner (Salford) have favourably reported upon the economy of this lamp. 
The latest improvements in the Company's accumulator is claimed to be 
a saving of weight of about 30 per cent. without any decrease in durability. 
The tramway system has been reported upon by Dr. John Hopkinson, and 
the report accompanies the prospectus. No particular value is apparently 
claimed for the“ copyrighted comparative tables" The list of applications 
closed on Wednesday. 

GLOBE TELEGRAPH AND TRUST COMPANY.—<An extraordinary meet- 
ing of this Company was held at Winchester House, London, E.C, on 
Tuesday, the Marquis of Tweeddale in the chair, for the purpose of electing 
an auditor in the place of the late Mr. William Griffith, who died suddenly 
in April last. After a few remarks from the Chairman, Мг. W. H. Burman 
proposed and Capt. G. Pattison seconded, a resolution approving the 
appointment of Mr. Johu Newton as auditor for the remainder of the 
current year. The resolution was adopted unanimously. 


JAMES HINKS AND SON (LIMITED).—A meeting of this Company was 
held at Birmingham last week. The chairman (Mr. J. Hinks) stated that 
there was a profit of £10,151 on the year’s working, and the Directora 
recommended the payment of a dividend of 14 per cent. for the half. ycar, 
making 10 per cent. for the year. He complained that “the lamp 
trade was not what it used to be. What with electricity and incan- 
descent gas they had suffered considerably, But they knew that electricity 
was the coming light, and they had been fortunate at the beginning to 
produca designs of such excellent workmanship that they had met with a 
very fair amount of success. He thought their efforts would bear excellent 
fruit in the future, and what they had lost in one direction they would 
gain in another.” 

LONDON ELECTRIC SUPPLY CORPORATION 'LIMITED),— Sh reholdera 
in thia C orporation will, we underatand, to-day í Friday) receive a circular 
setting out in detail the proposed scheme of reconstruction which has 
been on the («pis for some months past. 


REUTZR'S TELEGRAM COMPANY (LIMITED).—The ordinary general 
meeting of this Company was held on Wednesday. The Chairman (Admiral 


Sir J. C. D. Hay) congratulated the shareholders on the satisfactory nature 
of the report. Last year's profits were £10,687, against £9,708 in 1896; 
£5,277 had been placed to reserve, bringing it up to £26,000. They had 
despatched a special correspondent to Pekin, во as to do justice to eventa 
in the Far East. The results of the first quarter of the present year were 
satisfactory, but the war between Spain and the United States involved 
heavy expense in consequence of the elaborate arrangementa tbat had to 
be made. They had, however, recouped themselves by increased subscrip- 
tions from newspapers. The report was adopted. 


RUSTON, PROCTOR AND CO. (LIMITED).—The Directors of this Company 
have declared a dividend of 5 per cent. for the year 1897-98, against 4 per 
cent. for 1896. 

STOCK EXCHANGE NOTICES.-—The Stock Exchange Committee has 
appointed Thursday, June 2, as a special settling day in 22,500 Ordinary 
£10 (£2 paid) shares (Nos. 1 to 22,500) of the City and South London 
Railway Company and £200,000 Three and a-Half per Cent. First Mort- 
gage Debentures (Noa. 1 to 2,000) of the Westminster Electric Supply 
Corporation (Limited). The firat-mentioned shares have been ordered to 
be quoted in the Official List. The Committee have also been asked to 
appoint a special settling day in 114,843 additional Vendors’ Fully-paid 
£1 shares (Nos. 285,158 to 400 ,000) of the Cape Electric Tramways 
( Limited). 

VOLENITE (LIMITED).— The formal prospectus has been issued this 
week of Volenite (Limited), a Company established with a capital of 
£80,000, in £1 shares, to work an invention of Mr. Frederick Lamplough, 
for saturating, vulcanising and oxidising fibrous materials in the production 
of material to be used for insulating and other purposes. Volenite for elec- 
trical and engineering uses has been favourably reported upon by Mr. G. Н. 
Nisbett, chief engineer to the British Insulated Wire Company ; Mr. 
Phillip C. Pope, consulting electrical engineer ; Mr. Joh Hewitt, В.А., clec. 
trical engineer ; Mr. G. T. Harrap, B.A., and Mr. John W. Bevan. The 
whole of the capital of this Company has been offered to the shareholders 
of the Fish Oil and Guano Company (Limited), in the development of 
whose business the procesa has been evolved. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED). —This 
Company's traffic receipts for the week ended May 20 (after deducting 17 
per cent. of the gross receipta payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,259. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).— The 
estimated amount of the traffic receipts of this Company for the half 
month, ended May 15, is £4,812, against £2,622 in the corresponding 
period ‘of 1897. 


KELECrRIC TRAMWAY АМО RAILWAY TRAFFIC RECEIPTS. 


3 | 
| AGGREGATE. 
Line | hir E ыл T 
Ў ende or Dac. Iuc. 
| E | wesks Amount. | or Dao. 
1998 | £ ' £ £ £ 


Birmingham Tramways. May 21, 5,593 - 147 ... T T 
Bristol Trams & Carriage „ 20 2. 697 + 213 20 49,829 |+ 6,998 
City & South London Ry. „ 22 | 987 + 29 21 21,665 |+ 299 


Dover Tramways ...... „ 21 127 3 37 4.270 «d 
Dublin United(Southera) | „ 20 565 - 107 20 8.921 — 447 
Liverpool Overhead Rly.' „ 22 1,4165 T“ 50 21 29,500 |+ 1,339 
Sheffield Tramways ...... „ 22 912 - 521 d za 


* The time of tha Queen s visit last year. 
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ELECTRICAL COMPANIES' 


SHARE LIST. 


PREVIOUS Price RATS PEE BUSINESS рони 
Prasat | AMOUNT | Last Waec’s Peios | Wednesday, Сент D DURING WENE 
< . IVIDEND DUB. 
AMOUNT.| gary | DET ХАМИ MAY 18. May 25. | YIELDED ENDING MAY $5. 
| | ELECTRICITY SUPPLY COMPANIES. | 2 4 la | Highest | Lowest 
£200,000 8 4:% | Birmingham Electric Supply - 105. 10} - Minas segs id. ue 
6.000 10 is | Bouri ош aud Poole Ele: stricity Supply Ord. 105 115 10 104 2 | e. 
6,000 10 5 4) per Cent. Cumulative Pref. .... js 92 S lj 
30,000 | 6 4/0 байо; ‘Cross 48 dd Blectricity Зарріу Grp. 18 14 12 18 | 3 5 ш | February & August | 123 | He 
222.000 | : 2/) , ро: — 4j per Cent. Preference. dien ud un aurea ls ч Жш 85 6 s Sa uidi — 9 T 
2 86 Chelsea Electricity Su ly Ordinary .4....—..- | — е 
£60,000 Stock 44% Do. 48% Debenture, Atock (red. | 115 117 115 117 | 817 6 | June ana Dacember | - 5 
$1,250,000 $1,090 5 4 Duc ago Edison Ist Mort. £ 0 UAM BOXES D) 105 107 105 10 113 11 4 A t! 2531 23 
60,000 410 %% nr of Lon ion Electric Lighting NAA „ 23 81} 21 253 | 318 6 | February d ugus | | 
40,000 | 10 6 bo, 6% Cumalative Pref. .. к еен 183 173 10 17$ 8 8 7 January and July = | e. Е 
£100,000 Btock 2 Do. 57 Debenture Stock (red.) sein 129 134 129 184 | 814 8 i June and December 161 | is 
10,000 10 i cU o Das. Сева без соон нална 13 17 16 lij Me | 13} 12) 
ub АШ = County of London & Brush Prov. Ord. (fully paid’ 12 13 16, EA | = il 1 бу, 
:000 T рә. (€t /, ! .. T M 
20.000 | 205 6/9 | Do. 6z Qt Cumulative Preference . "AT — = D 5 D | : p 1 March & September n d 
5,660 4/0 House-to-House Electric Lighting Supply sxi 8. j 
10,000. 25 3/0 Do. 7 бог Cent. Preference, „ | и js 15 t | 218 4 | March & September - 
25.000 | 5 Sod. brid „ ө ia Se d 
50600 5 và osi ear pat ae = А n errr rr e | 8 8 it 8} | T January and July .. | Ч 
18955 3 e. | London Blectric supply Ordinary xp 3 : i Ж E = E > 
; | ee Do. Preference .... < = m = «ә = . "à 16 
62,400 10 тю Metropolitan Electric Supply Ordinary 3 | 17 18 lo} 174 | : їз 0 ti 24 October. = E 
420,000 Stock | 445 | Do. 44%, Deb. Stock Firat Mortgage 1U 121 ит gno у 813 6 | Janes E 
vta 19 120 Notting Hill Electric Ordinary =e- -e.e ~e = = = - 11 i^ E B а March = = 
3 = Rand lectric m. Е | p e oe 
£125,000; Stock 5% River Plate Elec. Lt. & Tr ct'n, Ital., 5» Па Mor "Deb. | 100 125 Hs e : 13 T January and July .. = = 
1E, 000 100 2 t M. tre al Shares æ.. S 
139,990 6100 44% o br DOMO Dobe: .. 103 10 103 105 4 5 9 | April and Ox ЕТ 16} 
31.930 б | 10 Bt. James and Pall Mall Electric Ordinary —.... 10 11ʃ S un 0416 FODUINER S AUN T = 
000 8/6 Do. r Cent. Preference .. 5 i | x = 
£50,000 Stock " '* Do. 1855 Cent. Debenture Stock (re а, T m arf m о | 8131. June and December 5 7 
65,00 5 .. | South London Electric Supply Ordinary (£2 pa dE | 2 18, 1643 
79 900 | b % Westmiaster Electric Supply Ordinary ~~=- 15 "ed 10 n ИЛҮҮ Mu се" t 
18 а. | 5 TA i Yorkshire House-to-House п... еее sì 61 6 5} 0 February aud July.. | E - 


7% i ро. (43 paid »909*225090905926039:0*8808 00999 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 


AMOUNT oF DIVI- ХАМЕ. WEEK'S Prios | Wednesday, | Синт. DIVIDEND рси. DURING WEEK 
"| SHARE. | DEND. MAY 18. May 25. YIELDED, EsDING MAY 25. 
TELE & s. d. Highest | Lowest 
£'37,400 | 2100 *African Direct TE 4X Y Mort. Deb. (red) 100 10 100 104 8 16 11 | January and July - - 
£35, 10 Amazon Telegra —yͤ— R. ·ũͤ„ũũtln rere «C S AL T 8 7 8 ee — .. — 
125, C00 100 Do. брег Cent. Debentu res 91 98 93 95 5.6 1 9s - es 
2 05,560] Stock BORER sa an do s0 a an us co no I PD P „ 63 £6 61 67 4 B 11 | Feb., May, Aug., Nov. 64 63 
28,047,220 Stock Erefar red... 110 113 114 115 6 410 н " 114 118 
£3,047,120 Btock Do. Deferred — ILI LE LL те = = 16 15 15 15 — — 1 IE 
180, 10 Brazilian Submarine = =з =o о es ао 15 151 15 15 4 811 | Mar., June, Oct., Dec. 1t 154 
£75,000 | 100 * Do. брег Cent. Debs. (2nd Series, 1900) —..| 112 116 n» e 4 6 2 June aud December = 
10,000,000; $100 Comm Cable Capital Stock 175 185 175 185 4 7 2 |Jan., Apr., July, Oct. - = 
29 8,207] Stock Do. 4 per Cent. Debenture Stock ........- 101 105 104 103 815 6 ie A 1053 1544 

16,000 10 Ole DOREM coser . т 8 6 7 9 6 s | February and August 7 А 

6,000 10 Do. Preference 10 per Cent. = = = = = ~ = - l4} 154 14 15 6 9 0 » А — = 

12,981 5 Direct Spanish (Ordinary) . — ied ta, ГУШ a: Ss 4 811 April and October.. | С = 

6,000 5 Do. 10 рег Cent. Cumulative Preference ера 10 11 10 11 4 12 10 e s 
430,000 £50 Do. 4 per Cent. Debent ure 103% 106% 103% 106% 4 411 January and July —. ча es - 

60,710 £20 Direct United States Cable, 1877 ..—— - 10} 10] 10} 10 6 5 7 |Jan., Apr., July, Oct. 107, 104 

£120,000 £100 Direct West India Cable 44% Reg. Deb. (red) .. 9) 102 99 103 "s ы К 
! £10 Eastern ......... —— Pe 16} 171 162 17{ 815 4 |Jan., Apr., July, Oct. 170, 16H 
0, £10 Do. ò per Cent. "Cumulative Preference .. 18 19 174 ШЇ 8 410 А 13 17 
14 32,768] Stock Do. 4per Cent. Mort. Debenture Stock (red) 123 127 123 127 8 3 0 | May and November a ^ 
b £100 * Do. брег Cent. Debentures, 1899  ... 100 103 100 103 417 1 | February & August A Ми 
250,00) 10 Eastern — . d and bonus 171 13 174 18 8 17 9 | Jan., Apr., July, Oct. Ui 174 
810 ),000 | Stock Do. 4perCent. Debenture Stock ...... 127 13) 196 1899 8 2 9 | February & August as - 
£25,201 4100 * Do. Бр. с. (Austlu. Gov. Sub.) Debs. 190 (тед. ) 102 101 10 101 4 17 19 | January and July а e. 
100, 00 10⁰ Do. (Hearer) . . 2 - ee 101 — 101 100 10: 4 17 10 к: и à s 
£35 100 100 *Eastern and 8. African 5 p. c. Mor. Deb., — X (reg. ) 10) 104 190 104 4 17 10 90 a a 
46,500 100 Do, (Bearer) _..— — 101 1014 101 101 4 17 10 ; = * 
£800,000 100 е Do. 4% Mortgage Debentures, 1909 — ou ea 506 v: 101 104 101 104 817 8 | Febr & August 1 21 x 
4200,000 25 z 4% Mauritius Sub. Debs. (red.) I5% 103% l06Y 18; 814 1 | May and Novemb? 105 - 
180,227 10 Globe "Telegraph and TUM AA нена 9: 1154 1d 114 12 819 2 dire July, Осё 114 Li} 
180,042 10 Do. 6 per Cent. Preference, i6} 17 16} 17 897 161% 164 
159,000 10 Great Northern of Copenhagen. [Соп ) No. 42 23 29 ?8, 29 8 710 January, April, July 939» 994 
4160. 000 100 * ро Брег Cent. Debs.. 1883 issue Series 6“ ох, 100 103 100 103 117 1 March & September P em 
97,000 100 Halifax and Bermuda Cable 4} % 1st Mort. Deb.(red) 97 102 97 103 A June and December is ри 
17,000 25 Indo-European .... ....... ve ve oe w Xd and bonus L9 63 57 63 5 6 2 | May and November 52 bi 
£100,000 100 “London Platino-Brazilian 6 per Cent. Debs., 1904. 107 119 107 110 5 Olt March & September y» - 
£100,000 100 Pacific & European Tel. 4% Guar. Debs.(red) 1942 . 105 148 106 108 813 6 June and December = өө 

11,889 8 ROUDES sior 2.5.2 хе cs ea na snes ——— 60s 8 9 8 9 4 811 | April and October.. 811 E 

8,881 [2100 Cert. Submarine Cables Trust 2—..—......... — . 1380 141 16 141 4 B 1 " * * - 
22 10 Alc p күз. к= Y- >] 5 æ ~ ~ we: 3} 44 3} 44 > + = 5 
10), 100 . per Cent. Debentures (red.) 2 9) 101 99 102 5 8 6 | March T - 
80,008 24 West Coast of America ..... 444444 1 i 1 1 "s dessen 1 = 
£150,000 100 * Do. 4 per Cent. Debentures = = = = ———....| 105 108 105 108 814 9 | June and December 0 ы 
84,563 10 6 per Cent. 1st Preference 2 —  .. 74 i 7k 7} 4 17 10 " * 71 A 
4, 10 Do, 6 per Cent. 2nd Preference 2 =. == =.. ~. 5 7 5 7 #1Ї' Б g k * X 
£80,000 100 * Do. брег Cent. Debentures me . .......—. 105 108 105 108 412 2 | January and July 8 Я ка 

83,129 7 ро. брег Cent. Preferred ‘Ordinary — 74 8 74 8 8 11 11 ' " 1 T 

M» 7 рь. реле Ondivary 5555 4 4} 4 T £s x & ы * 

2380, 5 Stock 4 per Cent. Debenture Stock ........ 165 103 104 107 318 0 | June and December | 106 - 

$1,163,000 | $1,000 * Western Union 7% 1st Mort. (Building) at 1902 103 108 103 168 6 9 8 | Feb,May,Aug., Nov. - 

£160,100 | 4100 Do. 6 per Cent. Sterling Bonds (red. 100 105 100 105 614 8 | March & September = — 
TELEPHONES, 

44,000 25 Chili Telephone (fully paid) 2 „2 — = =» — 3 8 8 8 14 4 САРЕ = = 
224,850 10/0 Consolidated Telephone Const. & Maintenance — % A A A ? © c ed esce duce ew : - ES 
um £5 Мо 2 Telephone 6 per Cent. Preference . 2 2 ‚ 9} 2} T 6. 6. | OGtODUR e so oo. | 45 - 

, b Nation . сое аш an Os 5 b 5 5 5 4 4 | February ugust | 6 bis 

15,000 10 Do. 6 рег Cent. Cumulative Ist Pref. ш... m 1 a 165 815 0 s " м | " e 

15,000 10 Do. 6% Cumulative 2nd Pref. æ.. æ se =.. 15 17 15 17 810 7 s: i5 = * 
250,00) 5 Do. 6% Non-Cumulative 3rd Pref. .......... 51 5] t 5g 4 811 з - b 64 

1,829,471 | Btock * Do. Debenture Stock 347 (red.) 99 1C4 99 101 8 S 2 | June and December 1024 10) 
171,504 1 Oriental — — — — — 3 2 à 1 613 4 | April and October.. | 
58,000 5 United River Plate . z 4 44 4 44 KI b Р ЖЕРМЕН - - 
2151 766 Stock 64 + Do. 6 per Cent. Debenture Stock (red.) — сае] 105 103 101 107 415 6 | June and December ME = 
ELECTRIC MANUFACTURING, &o., COMPANIES, 

80,000 1 ^ Brockie Pell (fally paid n à n à Е ^ is А 

90,000 £2 57 Brush Electrical Engineering — 1] 2 1} 2 = M 13 oa 

90,000 2 1/2 Do. ёрет Cent. Pref. Non-Camulative ..... 21 2] 2} 23 418 0 e E А 

£125,000 | Stock 447% Do. 44 per Cent. Perpetual Debenture Stock 110 114 110 114 31311 | February & August е as 
£50,000 Btock 44% |° Do. 2nd Debenture Stock (red.) 101 104 101 104 4 7 7 | June and December 103 10 j 
£20,000 £5 4/0 Callender's Cable Construction .................. 9 10 9 10 5 0 0 170 se of es 
£90,000 Stock 417 Da. 46% ist Mott. Ded. (red) ...... 0004 110 118 110 113 4 0 0 | November and May е - 
800,000 1 " Castner-Kellner Alkali Co. (fully paid) . 1 14 1 11 -i * 1l - 

28,180 5 8/0 | Crompton and Co., 7 per Cent. Cumulative Pret - 2 24 1} 2 88 © d — 
£32,850 100 5% |* Do. 5% First Mortgage Debentures (red.) . 83 93 83 93 5 9 0 | January and July . 903 9) 

99,261 5 16 | Edison and Swan United (A“ Shares) (£3 paid). 21 2] 21 23 6 0 8 | February & Augast 26 - 

17,139 b 2/6 De. "(Bb pell ˙ n ͤ sext vii 4 Б 4 5 519 0 B 7 - 

4194 073 Stock 33/0 Do. 4% Mortgage Debenture Stock (red.) 13 105 103 105 31611 | Junne and December 103 - 

17,400 b * Edmundson's Electricity Corporation Ordinary .. 3h i} F} 4| 5 Half-yearly ...... . "m ар 
110,000 £2 17 } Klectric Construction Co. (Limited) asa — ae 78 24 PA 2 8 13. 1 February & August At E | 

16,813 2 74 7 per Cent. Cumulative Pref^ ae. 84 88 84 a4 5 8.4 Р ТЕДА 3 T 
111,100 | Stock » Do. 4% First Mortgage Deb. (rel) )))) 106 103 103 103 x x - - 

81,196 1 10/0 Elmore's Patent Copper Depositing m -= = — — . 4 E B і at - a 

12,500 10 18/0 | Henley's Telegraph Works Ordinary .....— -- 21 8 211 22 5 6 8 | February & August - 

8,000 10 7/0 Do. 7 per Cent, Preference ............ 18 19 184 19} 8 11 10 e Ў - - 
£50,000 | Stock | 44% Do. 44% Mortgage Debentare 8 (rei) -| 110 115 110 115 818 8 ia а 103 - 
$0,000 £10 15/0 India Rubber, Gutta Percha, &oc., — 9 21 22 21 22 4 10 11 à № 21 - 
803,000 100 47 Do. 47 First Mortgage Heb cntures (red.).. - | 102 106 102 106 8 14 6 | March & September | 10) r 
$7,850 13 24/0 Telegraph onstruction and Maintenance „s = =.. 85 33 84 37 417 1 | March and July.... 85 t5] 
£150,000 150 6 / Do. т Cent. Bonds (red.) 1899 ...—..| 102 105 102 105 416 8 Ja mary and July. - - 

22,600 £5 4/0 Willans а Robinson Ordinary ..------.. 7 Kl 1] 5} & 410 | April and October зі — 
£13,500 £5 3/0 Do. 44 Cumulative Preforen de 61 74 6] 7} 429 d 0 — 

£100,000 — Btock 412 Do X Virat Mort. Debs. - - ssam] 107 100 103 110 818 6 | May and November | 119 100 
ELECTRIC RAILWAYS, TRAMWAYS, &с. 

12,000 19 ; Blackpool and Fleetwood Tramways ............ 12 13 12 13 T . = “a 

25,000 | 10 6 * Bristol Tramways and Carriage 204 21 204 214 2151) : se e 

25,000 10 6 4 Dao? (OX Daal: cic — 144 15} IET! 15j 1411 2 . - 20 

90 410 Stock 25 D». 4% Vebenture Peale ox Cee eee Carats 121 121 121 123 3 6 1 - da 

go 000 10 Ps British Electri: Traction Ordinary ...... ....... 11% 16 15} 16 ite ә 2 

10.000 10 * Do, 67 Cum, Pref. (£4 & £2.10s. prem. paid).. * 7 8 -> 7ł = 

84,440 10 9/0 Gente, чаа 8 d 3 1 js P T 10) 
£19,£91 £10 3/0 Central London Urdinary ——-—........... - = 10 104 10 104 9 17 2 | June and Dacember 108 6) 
129,179 10 1/9} По. (£0 pid). зеш» йена Клен ш avers — 6 64 6 04 215 6 "s ' 6j Ы 

£630,000 Stock 1j; | Clty and South London Railway Con, Ordy. .. . .. 67 79 67 70 213 9 | January and July - - de 
9.251 £5 5% Do. 6% Perpetual Preference ..1........ 15 16 15 16 8 2 6 ys és 
2187 701 | Stock 47 Do. 4% Perpetual Debenture m. = ===.. -.. 186 133 10 133 218 0 May and November ҷа - 

17,770 6 67 | Imperial Tramw ohen T ISI TIT 114 14} 14} ME. [641 4 March & September В * 

10.000 10 6 д | Do. 07 PEOTOLGNCE: „тос 1 liż 154 14} 154 | 8 8 8 ёз 

87 60) 10 34% | Liverpool Overhead Railway Ordinary = = .—- 10 101 lug 10 3 0 8 | February & August = E 

10,000 10 УА Do. 6% Preference „с. 15 163 153 16 | 3 1 6 " aly - z 
195 000 Stack 4% Do 62 hehentwre — . 100 111 109 Ші | 819 0 | January and July - T 

20.009 £5 o New General Traction 67 Cumulative Pref... 4 5 4 6} | * b T 103} 
640.000 Stock 8% Waterloo and City Ordinary rf. 183 138 188 136 @ 4 5 e and wot 185) 

culating the yleld on this security, allowance bas been made for accrued intereat, but not 
шыны T Á iu кт» tl By 8 C 
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Unequalled led SeH-regulation 


Accessibility and Efficiency 


Strength and | Simplicity 


Perfect Parallel Working — | 
| © hd. ` туса e — 1j pv. | 

x A es ‹ Y. ~ ер A. 

T те 

FFV 4 "4 Фр; er UL 


MANUFACTURED BY 


THE BRUSH ELECTRICAL ENCINEERING C0., 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


RECORDERS 


(AMMETERS and VOLTMETERS). 


FINEST 
LUBRICATING 
OIL. 


DYNAMO OIL A SPECIALITY. 


SNOWDON, SONS & CO., Ltd., 


Boná Fide Manufacturers, 


Millwall, E. 
Telegrams “Snowdrift London. 


ER ERE ZR LO... DYNAMOS and all ELECTRICAL PURPOSES. 
Large Stocks of all qualities on hand. 
Specialit '— Mica for Commutators, 
Cut to any Shape, and of Equal and Uniform 
Thickness. | 
SANDERS, WAKE & CoO., 
office, 23, Great St. Helens, London, E. c. 
Contractors to Her Majesty's Governmen l. 


„ j^ ља л» London." ee 2888 Avenue, 


Manufacturer of 
ELEOTRIOAL AND PHYSICAL 
INSTRUMENTS 
44, HATTON GARDEN, LONDON. 
CATALOGUS FREB 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. 


LAWS, LT and BIMPLE DD INSTRUMENTS, 


BATTERIES 


SEND FOR LISTS.» 


— 
— — — 
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THE EASTERN TELEGRAPH OOMPANYS SYSTEM AND ITS GENERAL 
CONNECTIONS. 
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CABLE COMMUNICATIONS 


WORLD 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
DIRECT TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 

By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madelra, St. Vincent, Brazil Argentine 
Republio, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourengo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 


and Manila. 
Telegrams should be sent from the Company's Stations— 


LONDON-— 1I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. G.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—E13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


| COMPANY'S LEVANT SYSTEM: s 

dessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 бапда, Rettimo, Oanea, Sitia, 

Rhodes, Trieste, Oorfu, Zante, Patras, Corinth, Athens, Cephalonia, Santa aura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company's Cables are worked by Muirhead’s System of Duplex and Automatic 
| Curb Transmission upon all its Main Sections. 


парнае SN A НА ТН "teinte 


Books of Forms and Tariffs forwarded post free on application at the Company's Ohief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TRLEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, Е.С, By Order GEORGE DRAPER, Secretary, 


| 


= = 


a= 
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. TELEPHONE No. 15,007.  TELEGRAMB: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, | 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &c. 


TO ELECTRICAL ENGINEERS ANO OTHERS. 
MESSRS. FULLER, HORSEY, SONS AND CASSELL 


will OFFER for SALE BY AUCTION, on the Premises, Bravington-road 

Paddington, W., on THURSDAY and FRIDAY, JUNE 1 { 'clock 

precisely each day, а costly Collection of І ата тасак 
NEARLY NEW ENGINEERS' TOOLS, 


including 34 Open, Spindle, Capstan, Chasing and 8lid Surfacing, Screw-Cutting 


e 
-and Tapping Lathes, 12 Horizontal and Vertical Milling Machines, 4 Profiling ditto, 


16 Vertical Drilling Machines and 4 Multiple Spindle ditto, Slotting and Shap! 

Machines, 9 Cutter Grinders, Spiral Spring-Making Machine, Beading and Cirle 

Cuttiug Machine, 7 Drawing, Cutting-out and Stamping Presses, Circular Saw Bench, 

осно анын Pant s ramo, core Над Kurnace, For.es, Fan, Vices 
' ; earths, Air Compressor, t 

Office Furniture and other Effecta, Also Stock of кишени (саара 


FINIeHED AND UNFINISHED CYCLES, 
Component Parts, Bar Iron and Steel, Engineers’ Stores, &0. 


May be viewed by Orders, and Catalogues had of JAMES WORLEY Recei 
27, Leadenhall-street, E. C.; of Messrs. HUBBARD, BON 4 EVE. Mine 110 
Cannon: street, E. C.; and of the AUCTIONEERS, 11, Billiter-square, E. C. і 


BRASS AND ELECTRIC WORKS FOR SALE, as F 


current-going concern, by PRIVATE TREATY. Erected and equipped with new 
plant io 1889, and thoroughly kept up. Situated on North-Eastern Pavey ш 
miles from Newcastle, near Tyne shipyards. Considerable connection for Brass- 
Founding and Finishing, making ves, stop-cocks, and fittings for Engineers 
Rhipbull оте s pan &c., Miners'Safety Lamps, Electric Telegraph and Telephone 
work, &c.— Further particulars be obtained from THOMAS HARBISON (of 
Monkhouse, Goddard and Oo.), St. Nicholas Chambers, Neweastle-on-Tyce. 


DRAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 
NOTICE is Hereby Given that the FORTY-NINTH 
Id of the Shareholders of the Brazilian Submarine. ТАЕ 6 
e ED on u ee . e de. e 
U М] в e 8 a о * 
when the Report of the Directors and the 5 ыы 1807, аго be 
presented, and the ordinary business of the Company transacted. i i 
r 


By order, 
Winchester House, Old Broad-street, RICHARD COLLETT, Secretary, 


London, E.C., 28th May, 1898. 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


Чо, Victoria Street, Westminster, S. W. 
Telegraphic Address: ‘‘ UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


DOULTON «. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottory for Eloctrical Purposes. 


LAMBETH, LONDON, S.E. 


э Gold Medplea. 


[SS Ss So Sb 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 


of Every Dgpoription, of the Highest Quality end Finfish, at the most Moderate Price: 
— PRICE LIST POST FREE. — 
Adéres: GREAT TURNSTILE, HOLBORN, LONDON, w. o. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


TENDERS INVITED. 
FAST LONDON—CAPE COLONY: 


TO BUILDERS AND ELECTRICAL ENGINEERS, 


The TOWN COUNCIL of EAST LONDON, CAPE COLONY, is prepares to receive 
TENDERS for the ERECTION of BUILDINGS and the SUPPLY of ELECTRIC 
LIGHTING MACHINERY, ELECTRIC TRAMCABS, PLANT, BAILS, &c., and for 
their maintenance for six months from completion. 

Copies of Plans and Specifications and Clauses in Contract, with Form of Tender 
annexed, and all particulars, may be obtained from Messrs. Dyer and Dyer, 17, 
Aldermanbury, London, R.C.. on ment of £5, which will be repaid on the receipt 
of a bond fide Tender, snd on the Tenderer undertaking not to withdraw his Tender 
before the 15th of August, 1898. 

Tenders to be endorsed, For Electric Works and Plant," and to be sent to the 
Office of the Agents not later than 4 o'clock on TUESDAY, the 28th of June, 1898. 


The Town Couneil of East London do not bind themselves to accept the lowest or 
form and must not be 


any Tender. Every Tender must be on the Коре 
detached from the copies of the Plans, Specifications and clauses in Contract. 
The Contractors will be required to enter into a Bond with two sureties for the 


due performance by the Contractors of their obligation to the Town Council. 
DYER and DYE 


Agenta for the Monielgality ot East London. 


{STANLEY | 


——M 


17, Aldermanbury, London, B.C. 


BOROUGH OF HERTFORD. 


ELECTRIC LIGHTING ORDER, 
The CORPORATION are prepared to consider OFFERS for a LEASE of their 
Electric Lighting Order from persons co tent to carry out the same. 
Copy of er and Plan of Area of Supply may be seen at my office. 


The Corporation will not be bound to acce offer. 
е кашу F. J. BÉWORDBB, Town Clerk. 
Hertford, May, 1898. 


COUNTY BOROUGH OF SOUTHAMPTON. 
ELECTRICITY SUPPLY.—Oontract No. 6. 


CAST-IRON AND WROUGHT-STEEL LAMP COLUMNS, ARO AND INCAN- 
DESCENT LAMPS, AUTOMATIC 8WITCABS AND FITTINGS. 

The CORPORATION of SOUTHAMPTON invite TENDERS for the Supply and 
Erection of Cast-Iron and Wronght Stew Lamp Columns, Arc and Incandescent 
Lampe, Automatic Switches and Fittings. | 

8 cations and Forms of Tender may be obtained on and after the 6th inst. of 
the undersigned or at the offices of the Engineers, Megsrs. Kincaid, Waller and 
Manville, 29, Great George-street, Westminster, on payment of £3. 3s., which sam will 
be returned on receipt of a bona fide Tender. e Contractor will be required to 
осе! ов шав the minimuni standard rate of wages for the time being in each 
of the e. 

The Corporation do not bind themselves to accept the lowest or any Tender, 
and the Contractor whose Tender is accepted shall enter into a formal agreement 
under seal, with sufficient sureties for the due fulfilment of his contract. 

Sealed Tenders, endorsed Electricity Supply—Tender for Contract No. 6," to be 
left at my office before 2 p.m. on the — а 

y order 
GEORGE B. NALDEB, Town Clerk. 


Municipal Offices, Southampton 
ist J une, 1908. | 


B OR O U GH OF TYNEMOUTH. 


ELECTRICITY WORKS, 


A ne CORPORATION of TYNEMOUTH are prepared to recelve TENDERS for the 
ollowing :— 
Contract No. 1. -STEAM DYNAMO3, BALANCER and BOOSTERS, &c. 

Specifications, Conditions of Contract and Form of Tender may be obtained at 
the offices of the Engineers, Messrs. Lacey, сигез and Sillar, 19, Delahay-street, 
Westminster, on payment of £5. 5s., which sam will be returned on receipt of a 
bona fide l'ender. 

Tenders (sealed and endorsed Electricity Works") must be delivered at my office, 
Howard-street, North Shields, on or before the 20th day of June, 1898. 

The Corporation do not bind themselves to acoept the lowest or any Tender. 


(Signed) 
HORATIO A. ADAMSON, Town Clerk, 
ESTRY OF ST. PANCRAS. 


The VESTRY are red to receive TENDERS for CONDENAING 
PLANT, STEAM " PES, &c., for the Regents Park Generating Station, 
47, 8tanhope-atreet, N.W. Ps 

Copies of Specification, Conditions of Contract and Form of Tender t» be obtained 
upon application to the Chief Clerk, Electricity De ent Offices, 57, Pratt-stree 
Lı одор, N.W., on payment of a deposit of El. which will be returnable on receipt o 
Specification accompanied by a bona fide Tender. 

Tenders to be sept to the undersigned, endorsed ‘‘ Tender for Condensiog Plant, 
&c.,” by 12 o'clock noon, on TUESDAY, 14th June, 1898. 

The Vestry do not bind themselves to accept the lowest or any Tender. 

C. H. F. BARRETT, Vestry Clerk. 


Vestry Hall, Pancras-road, London, N.W., 
1st June, 1898. 


EIN BURGH CORPORATION ELECTRIC LIGHTING. 


The LORD PROVOST, MAGISTRATES and COUNCIL are prepared to receive 
TENDERS for the WE EN t€ of the Police Chambers (about 400 lamps). i 

Specification, For m of Tender, and Plans of the building can be obtained “ г е 
office of the Resident Electrica! Engineer, 5, Dewar-place, Edinburgh, on deposit o 
£2. 2s., which deposit will be returned on receipt of bona fide Tender. 

Tenders must reach me not later than TUESDAY, 14th June, g. Town Clerk. 


THOMAS HUNTER, 
City Chambers, Edinburgh, 
2nd June, 1896. 


C 
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CHEAP PREPAID ADVERTISEMENTS 


relating to SITUATIONS VACANT AND WANTED, MÍSUELLANEOUS PLANT 


WANTED, FOR SALE, AND FOR EXCHANGE, are Mueren s in “Тнв Ergo- 
тасм” a£ the following special low rates : | 
Three Lines and under s -— 


Cash must accompany all orders for advertisements inserted at these rates, 
if inserted “ to account,” they will be charged full scale rate. 


Per Inne after. 


-ése 


Nine Words to the Live. 


1s. 6d. 
ва. 


SITUATIONS VACANT AND WANTED, &c. 


LECTRICAL WORK. —WANTED immediately, YOUNG 


MEN with koowledge and experience of telephone instrument and switch- 


board work. Good opening, for suitable men.—Apply by letter to NATIONAL’ 


: TRLEPHORE Co., Ltd., 16, High-street, Belfast. 


ANTED, ASSISTANT ENGINEER, to superintend: 


N 


running ot Electric Supply Station. Good Mechanical training essential. 
сйм by letter, stating age, experience and salary required, to the ETE ELECTRI- 


NDIA, CEYLON and FAR EAST. —AGENCY cr REPRE- 


SENTATION of good house desired by a коопе shortly going out for the 


third time, References. Security.—Please address 


GINEER, Highfleld-s -street, Liverpool. 


Box L207, care of J. Newland's 


International Advertising Agency, 5, Little Trinity-lane, t ondon, E.C. 


ADVERTISER (23) desires :SITUATION in shops or 
Three years at City and Guilds Institute, 


drawing оћсе in electrical ‘works. 


South Kensipgton.- .'* J.C.," 19, Brondesbury-road, Kilburn. 


TRICIAN (36) desires RE-ENG AGEMENT ; 12 years’. 


ELE 


xperience in erecting and maintaining aro and incandescent installations ; 


knowledge of of French and German. References. WATT, 59, Rattray-road, Brixton, 
ndon 


W 
W 


IREMAN ge 


1 
charge band ; 


eks SITUATION, in town or country.— 
Letter, 204, Wandsworth-road, London, 8. W. 
REMAN seeks RE ENGAGEMENT; first class all round 


coneentric (Mavor'a system), telephones, &c., Take charge 
plant; references —‘‘ W., 5, Aberdeen- pacs; Malida Vale. 


WANTED, and FOR SALB. 


TO ELECTRICAL ENGINEERS AND OTHERS. 


THE undersigned have FOR SALE a splendid cet of NEW 
HIGH-SPEED BALANCED ENGINES and WATER.TUBE BOILER. Size of 


engines: 


high-pressure 14jin., low-pressure 25 in; stroke 14 Ио. 


Boiler working at 


18010, pressure, and engines indicating 500 Н.Р. at about 350 revolutions. Excel. 
‘lently adapted for an electric light installation. roth Engines and Boilers are 
finished Jn the highest style of workmanship throughout: the former built by the 
renowned builders Cail, and the boiler by Messrs. Leblond. The engines have never 
been used except for their trial. We can deliver promply on rail at Hull. For 


detailed drawings and price apply to the cwners. 


W. A. MASSEY & Cc., 


Shipowners, Hull. 
TO DEALERS EN SECONDHAND ELECTRICAL 


APPARATUS. . 


| PPLICATIONS are invited for the PURCHASE of 


ALTERNATORS, 


VOLTMETERS, AMMRTERS, snd other Apparatus.— 


Apply, first in writing, to . X.,“ 33, Victoria-street, W estminster, 


YNAMO.—FOR DISPOSAL, a practically new Dynamo 


lehy, Bradford ; 100 volt, compound-wound. Only used a 


by Roéling and Ap 


few months, —Address “ 


Loudon, 8. W. 


OLFF,” St. James's Gazette, itefriars, E . C. 


WANTED immediate] y, DYNAMOS and ENGIN ES, either 


Direct-coupled or Belt-driven, of any capacity up to 50 kilowatts. The 
voltage of the dynamos to be either 250 or 500 volts. Send full details as t» type, 
speed, output and date of delivery to К. W. WEEKES, Consulting- Engineer, 73, 
Elli«combe- road, Charlton, S.E. 


WANTED, copies of 1 НОМРЉБОМ№ S DYNAMO ELEC. 


TRIC MACHINERY * 


M H. K. K., 2, Artillery-buildlings, Victoria- street, S. W. 


Schu. 


МИА & Co., Tatafield, Surrey. 


~TOCK-TAKING.— 


4th edition, 1892.—State ,condition and price to 


W-CUTTING LATHES, Bin. centres, sliding surfacing 


Treadle or power and accessories; complete, £14. 15s. 


ноо 6 stamps. — 


Switches, Cut-outs (8. and D. Pole), 


Ceiling Roses, Ball Fittings, Counterw eights, Lamps, Wires, &c., at cost. Prices 


ard particulars, '' SUMMERSALE,” care of Electrician Offlce, Balisbury- court, Fleet- 


street, 


E.C. 


SULPBURIC ACID.— Specially made, all strengths, for 


Accumulators. Enquires solicited. —JOHN NICHOLSON & Sons, LTD., Chemical 


Works, 


si cea 15 e 


square, 


Leed 


Works, еей 
PLATINUM UTENSILS, SCRAP, LAMP TOPS. Best 


prices given by Derby and Co., 44, Clerkenwell. road, London, B. C. N.B.— 
Platinum sold. 


ACCUMULATOR eee Н. CATHCART ELECTRICAL POWER STORAGE CO., Ld., 


and CO., having plant 


romptly, ary gn 


от еро Ed. 
street, 


cheaply. Terms Lon application. 


ted for this purpose, Charge Celis of 


Accumulators 


APPOINTMENTS VACANT. 
ITY OF ABERDEEN. 


The TOWN COUNCIL of ABERDREN are prepared to receive APPLICATIONS 
for the appointment of ЕЕ, ЕСТЕК ‘AL ENGINE in connection with the 
Electric Lighting Department. Applicants must have a thorough mecbanical 
training and experience in Station work, The Salary wilt be £225 per annum, and 
the person appointed will be required to take charge of the Electric Lighting 
Department under the Engineer of the Corporation Gas Works, act as Executive 
Evgineer at the Station, and devote his whole time to the duties of the appointment. 

Applications, accompinied with tes imonials, and stating age, aud past aud pre- 
sent employment, to be lodged with the Town Clerk on or before FRIDAY, the 


17th June. 
W. GORDON, Town Clerk. 
Town House, Aberdeen, 28th May, 1893. 


MHE DURHAM COLLEGE OF SCIENCE. 
NEWCASTLE-U PON-TYNE. 


The COUNCIL invite APPLICATIONS for the post of 
ASSEATANT LECTURER AND DEMONSTRATOR EN 
| PHYSICS. 
The stipend, attached tc the appointment is £120 per annum, rising to £150 per 
annum. Duties will commence on October Ist next. 
Applications and testimonials must be sent, on or before JUNE 14, to the 
undersigned, from whom further particulars may nee ove 
wae 7 Е. STOCK DALE, Secretary. 


MAN UNIVERSITY COLLEGE, BIRMINGHAM. 


LECTURER ON TECHNICAL ELECTRICITY. 

The COUNCIL invite APPLICATIONS for ine above APPOINTM ENT, vacant by 
the resignation of Mr. R. H. Housman, M.I.E.E 

Applications, accompanied by IS hes of 'teatinonlals, should bə sent to the 
undersigned, not later than MUNDAY, the 20th June. 

The Candidate elected will be required to enter upon his duties on October 1, 1898. 

Further particulars may be obtained from 

GEO. H. MORLEY, Registrar. 


RECORDERS 


(AMMETERS and VOLTMETERS). 


|. — BATTERIES 
J. W. BARNARD, 


4, Great Winchester Street, LONDON, Е.С. 
Sole Agent in the United Kingdom for 


Q” and 66 NJ ээ Type 
E. P. S. STORAGE GELLS 


(FOR CARRIAGE. CYCLE, MINERS' and DOMESTIC LAMPS, 


PHONOGRAPHS, ELECTRO-MEDICAL APPLIANCES, &c.) 
Manufactured by 


STORAGE BATTERY MAKERS 


негеп „ salisbury BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
in a few days. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 
“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd., SALISBURY COURT, FLEET STREET, LONDON. 


Ready 


—— 
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“DAVY uua ARC LAMPS © 


ALTERNATING and CONTINUOUS. 


Represents Henry Glave’s premises, Oxford Street, London, with Davy Alternating 
Aros. Current is supplied by the Metropolitan Electric Supply Company. 


a” 
an” : 2 


— — — — - — — 


| ШЕ Specially adapted for Street Lighting. 


See Illustrated Article in ‘‘The Electrician,” June 8, 1898. 


— — 


— — — — — — 


The Only Successful Alternating Enclosed 
Arc Lamps are made under our Patents. 


It is claimed that the Patents held by — 

THE DAVY ELECTRICAL CONSTRUCTION CO. 
control the arrangements which are 
essential in every successful Enclosed Arc 
Lamp. | 

Lamps under these Patents have lately 
carried all before them in Great Britain, 
Europe and America. 


A Soft White Light without hissing. 
Longest Life without repairs. 
No Clockwork. No Rack Rods. No G 5 
No Obsolete Parts. o Gases can Escape into oom. 
Any Frequency. 6 amp. to 9 amp. : Has Only One Controlling Device. 
Ege ĩðB e ee EE PATENT. 2 P —iꝛ — 


The Most perfect Direct Current Enclosed 
Arc Lamps are made under our Patents. 


rhe only Perfectly Enclosed Arc Lamp. 
No Sealing or Outer Globe required. 


NOTICE IS HEREBY GIVEN that this Company own the Patents covering the 
above Inventions In all parts of the World, and purchasers are warned against 
obtaining Lamps Infringing the above Patents from other than this Company or 
their Sole Agents. No Royalty Plates issued with our Lamps. 


Às used on City of London, London Electric Supply, Metropolitan Supply, Chelsea, Westminster, Islington, 
Blackburn, Hammersmith, House-to-House, Exeter, Dover, Belfast, &c., &c. 


HORSELL ROAD WORKS, Ronald’s Road, Highbury, LONDON, М. 


Telegrams : —“ ArcazoN LONDON." 


Sole Agents for Great Britain and Ireland :—Mesers. VENNER & CO., 10, Delahay Btreet, Westminster, S.W. 


Leeds, 


= 
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WILLANS EN 


ELECTRIC LIGHTING, 
ELECTRIC TRACTION, 


&. 


STANDARD PATTERNS. 75 to 2, 000 Н.Р. 


— — 


Unrivaligd for 
ECONOMY OF STEAM AND OIL, | | 3j —-— pog Ай | 
ABSENCE OF VIBRATION, ББА: —— —— 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


=z 7 
— — =, — — 


700 Н.Р. ENGINE, as supplied to Bradford Corporation for Electric Lighting and Traction 


Over 215,000 H.P. in Use and on Order. 


WILLANS & ROBINSON, Ld, 


EL _RUGBY, ENGLAND. 
DAVEY, PAXMAN & CO., ii, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


=e: Steady Running Engines for Electric Lighting. 


3 T4 
4 а e. 
NET Ф 
a 
o 872 8 
EE E | - a 
H moe ШЛ : 
EOD » Ó 5 У: — ^ — — * 03 . 
ME 252 ll NET E 
Py K оту“ Ali M i d 
T PEE Е B E UN : 
ш уң Б gm 3d 5 6. D mM "2 
un ta. 
к йс» 5 E 
228 «3a m ! 2 
9 Q9 d || gam 
Paxman's Patent “Economical” Boiler, from ^ < БЕС =A „КИ, Te тт — _. 8 
n. p. upwards. = Ба ШШ, SS - 
regt. b ar g Herget: „ .... 1 
before the public, not only for Efficiency, but for 2 z 8 uim — c o SSS * Sr EJ 
tconomy and Durability. It tai » j : 
Ч ъз diuo ш ‘high таа. 7 " 4 " Windsor " Verdes Compound Engine, with Dynamo combined, 


made in all sizes. 
DAVEY, PAXMAN & CO. Lid. Eng inedrs, Colchester 


LONDON OFFICE—78, QUEEN "Сто STREET, Е.С. 


— 


— 
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We understand that the Eastern and South African Tele- 
graph Company, having a cable steamer which has completed 
her commission on the West and East Coasts of Africa, 
has instructed the ship on her way home to take a line of 
soundings from Cape Town to St. Helena, Ascension and 
Sierra Leone. This work will facilitate the laying of the new 
cables, in the event of Her Majesty's Government agreeing to 
the proposals submitted by the Company for the establishment 
of cable communication to connect these outlying points. 

— 

New and interesting light is thrown on that mysterious 
phenomenon, the ‘‘ageing”’ of transformer cores, by the experi- 
ments which Mr. 8. К. Косет has been carrying out in Prof. 
Ewixo's laboratory. His researches on this subject are 
described by Mr. Rocer in a Paper recently read before the 
Royal Society, а reprint of which we give in another column. 
Three years ago Mr. Monpxv showed that the effect in question 
—which reveals itself in a gradual increase of hysteresis loss— 
was simply а consequence of the prolonged exposure of the 
iron to а rather high temperature, and by baking iron at 
temperatures such as those which occur in transformers he 
was able to produce a similar * ageing." Mr. Rocet’s results 
bear out those of Mr. Morvey, and go a good deal further. 
They show that the phenomenon is much more complex than 
has up till now been suspected. 


increases, the increase TETTE becoming slower the 
longer the iron is kept hot. But at a higher temperature, 
such as 160'C., the hys'eresis, which during the first days 
increases very rapidly, soon reaches a maximum, and further 
exposure to this temperature causes a partial recovery. The 
same thing is true of higher temperatures, the maximum 
coming sooner the higher the temperature. At 160'C. a 
sample of Swedish transformer iron was found to treble its 
hysteresis in seven days, after which improvement began. At 
260°C. the hysteresis was only doubled before it began to 
improve again, but the maximum was reached in something 
like a quarter of an hour. The changes in hysteresis caused 
by baking appear to be permanent, so long as the iron 
remains at atmospheric temperature. Annealing brings the 
metal back to its primitivo state, and Mr. Rocer has taken 
advantage of the fact to make several series of observations, 
under different temperatures of baking, on one and the same 
sample. It is clear, however, that a process of annealing which 
involved any very protracted cooling would itself cause 
* ageing " during the time when the iron was at temperatures 
of 200 or 800deg., and would therefore give less favourable 
results in respect of hysteresis than would follow by anneal- 
ing in which the cooling took place rapidly. 
— 

Mr. Roaet’s discovery that prolonged heating causes the 
hysteresis to pass a maximum makes it more difficult than ever 
to frame а molecular hypothesis to account for its action. 
If, with Prof. FrEwiNo, we think of a gradual building up of 
more stable molecular aggregations, we are confronted with 
the new fact that, after a certain number of days or hours, or 
even minutes, the same continuously operating agency— 
namely, the low heat—apparently makes these aggre- 
gations begin to break down. There would seem to be 
two antagonistic influences ах work, one tending to in- 
crease the hysteresis and the other to reduce it. In 
the earlier stages the first of the two is the stronger. 
Mr. Roget gives a set of cyclic B- Н curves for the same 
specimen in three states: before baking, after baking long 
enough to make the hysteresis nearly а maximum, and after 
further baking had produced a partial recovery. The curves 
show a corresponding loss and subsequent recovery in per- 
meability. These observations were ballistic, but in most of 


. › M ПЕЕ, L 
his measurements Prof. E wine's hysteresis tester was used, and 
the expeditious readings given by it have allowed а much 
greater number of conditions to be examined than would 


AccogpmNG to Mr. Косет, when iron is baked at any tem- 
perature not much exceeding 100°C. its hysteresis progressively 
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have been practicable if the research had been carried on 
throughout by the ballistic method. Mr. Rocer states that 
his experiments are stillin progress. Builders of transformers 
will be more than grateful if, before he leaves the subject, he 
will tell them how to find an iron that will not “ age.” 
Apropos of our recent comments on the smoke nuisance 
caused by electric supply works during the Welsh coal strike, 
we may call attention to the following letter, recently sent by 
the London County Council to 23 Vestries and District 


Boards :— 

Numerous and urgent complaints have during the past few weeks heen 
made to the Conncil of the very serious nuisance caused by the emission af 
black smoke in large volume from chimney shafts in various parts of 
London. The nuisance has probably been most serious in the central 
districts, and has largely proceeded from electric light generating stations 
and hotels. The cause is almost invariably attributed to the difficulty now 
experienced in obtaining smokeless coal, and to the consequent necessity 
of using bituminous coal in the furnaces of steam engines. If this 
difficulty had proved to be of a very temporary nature it might not have 
been desirable during its continuance to strictly enforce the law as to 
smoke consumption, but it has already lasted upwards of six weeks, and 
there appears to be no indication of its speedy cessation. "Meanwhile the 
most aerious inconvenience continues to be caused, apparently without any 
attempt being made to mitigate the evil, notwithstanding that by proper 
precautions and careful stoking much of the nuisance might be prevented. 
In some districts legal proceedings have already been instituted, and the 
Council believes it to be necessary in the public interest that Steps should 
now be taken for strictly enforcing the law in every serious case which 


may occur. 
— 


CowsipERING that the strike itself has been far from “of a 
very temporary nature," we do not see how the difficulty could 
have been otherwise in boiler plants suited only to smokeless 
coal We have already stated that the only real security lies 
in fitting boiler furnaces with automatic coking stokers or 
other mechanical appliances for burning soft coal smoke- 
essly ; but this cannot generally be done at а few days’ 
notice. Metropolitan and suburban power stations of all kinds 
ought to be fitted with these appliances from the first. 


PERUANO 
Ir will be seen from a circular we reprint this week, which 
as been issued by the London Electric Supply Corpora- 
tion (Limited), that several radical changes in the constitution 
апа organisation have been proposed for tlie approval of the 
shareholders of this concern. The capital, which stands 
nominally at £1,250,000, is to a serious extent “© unrepresented 
by available assets; so much so, indeed, that it is proposed 
to cancel capital to the extent of £2 per share on each of the 
110,000 £5 Ordinary shares issued, and to reduce the nominal 
value of all of this class of share to £3 each. А pioneer 
concern like the undertaking in question, and one which has 
expended large sums in experimenta] works, must necessarily 
in time become over-burdened with capital charges not met 
by existing realisable assets ; and the best eourse to adopt in 
such a case i8 promptly to write off capital until the financial 
conditions are brought to an efficient level. Shareholders, 
when once they are assured that such is the real state of affuirs, 
will do themselves the best service by a courageous support 
of this policy. 


——— — 


Aw incident of some significance to consulting engineers 
and their clients was recently disclosed in the correspondence 
columns of The Times, Before inviting subscriptions to an 


industrial company, which went to allotment last week, the 
Directors asked a consulting engineer of great eminence to 
report on the process they intended to exploit. The con- 
sultant was shown the new process in operation near London, 
and was taken to the Midlands to inspect the process which is 
to be superseded by this new one, and he prepared a long 
report, charged a fee commensurate with the trouble taken, 
the length of the report and his own eminence, and stipulated 
that the report was to be printed in extenso or not at all. The 
prospectus of the company duly appeared, and in it was stated 
that the opinion of the consulting engineer in question, as to the 
utility of the invention, had been obtained, and that his report 
could be seen at the offices of the Company's solicitors. The 
engineer thereupon wrote to The Times advising intending 
investors to consult his report before putting money into the 
undertaking. This letter in its turn called forth a letter from 
the chairman of the Company, stating the facts of the case, 
complaining that the consultant had devoted the greater part 
of his report to the que; tion of the validity of the patents—a 
point on which he had not been requested to advise—and 
explaining that the length of the document precluded its 
insertion unabridged in the prospectus. 


— — 


Tux point suggested by this correspondence is a somewhat 
delicate one. It is natural that a consulting engineer should 
not care to have his name associated with that of a Company 
exploiting patents which, in his opinion, are too highly valued. 
On the other hand, the Company, having paid a substantial fee 
for the report, should be quite at liberty to refer to it in their 
prospectus, although in this case it might have been a safer 
policy not to have done so. An intending investor, on 
reading in the prospectus that a consulting engineer had 
reported on the invention, would naturally conclude that 
the fact would not have been mentioned had the report 
been unfavourable. "Taking this into account, the first of the 
two letters to The Times would have been quite justified, even 
if it had reached that paper before instead of after the sub- 
ecription list had been closed. The fact that patent experts 
had reported favourably as to the validity of the patents 
is interesting, by the way, but it has, of course, no bearing 
on the point raised. 

AT the staff dinner of the British Electric Traction 
Company, last week, Mr. ЁЕмп® Garcke, the chairman, 
gave utterance to an important warning of the dangers 
attending the prevailing tendency to municipalisation of 
tramways. It is our business to consider this question 
only as regards its relation to the electrical industry; that 
it is socially and politically injurious to the common interests, 
however, must indirectly prove it to be injurious to the elec- 
trical profession, which is closely interested in seeing that the 
electric traction undertakings of this country are put on а 
substantial and permanent foundation. We have already 
expressed our conviction that for large and extensive electric 
lines, running through districts controlled by several inde- 
pendent local authorities, municipalisation spells disaster; 
we do not see how it is possible to work such a class of line 
successfully in this way. And, so far as suburban surface 
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lines and tramways are concerned, it is principally this class 
of line that electric traction has tended in other countries 
to develop — to the immense benefit of the travelling 


community. 
— 


Tramway legislation in this country originally contemplated 
and made provision for municipal ownership of tramways, 
but deprecated municipal working; it expressly stipulated 
that lines so owned should be leased to companies. This dual 
system of control appears, from particulars given in another 
column this week, to have been attended with excellent 
financial results at Milan. The Edison Company, working 
in conjunction with the local authority, have brought to the 
latter a net profit of £38,000 on the year's working of the 
electrie tramways of that town —some £8,000 in excess of 
the estimated profits. We commend this method of electri- 
cally working their lines to the English local authorities who 
have acquired tramways, or are about to do so, and who con- 
template making the risky experiment of working them 


themselves. 


Месн ado, apparently with much exaggeration, is arising 
from the breakage of a guard wire on the Leeds overhead 
trolley tramway, rumour of which reaches us as we go to 
press. Guard wires are designed as a protection, and are 
usually employed only where other wires cross over the trolley 
wire; if properly fixed, they would on breaking fall clear of 
the live conductor wire, and, even if they should come into 
contact with it, we fail to see how so much fireworks as are 
reported could result, or how ‘several men and women 
standing by” could ‘ feel the electric shock." The short- 
circuit caused by the fall of a trolley wire or of a guard wire 
in contact with it would generally be sufficient to throw the 
automatic cut-outs at the power station, thus instantly 


rendering the wires harmless. 
— — d» "li Oe 


Royal Society.—' The annual conversazione of the Royal 
Society will be held on Wednesday next, the 8th inst. 

The late Mr. E. Graves.—It is announced that Shahi 
Muhammed, who murdered Mr. Graves in December last, has 
been publicly executed at Jask, Beluchistan. 

Volta Centenary Celebration.—1n 1899 the centenary of 
Volta's discovery of the electric pile is to be celebrated in 
Como, his native town, by an international exhibition of elec- 
trical appliances. 

Dynamo and Transformer Construction. A course of lectures 
on this subject will be given by Mr. James Swinburne at the 
Electrical Standardising, Testing and Training Institution, 


commencing on the 7th inst. 


The New Gotland Cable.— Messrs. W. T. Henley's Tele- 
graph Works Company completed the laying of this cable, 
connecting Gotland with Sandon, Hufvudskor, Ornon and 
Dalaro on the Ist inst., the cable steamer “ H. C. Oersted ” 
returning to Copenhagen the same evening. 

German Regulations for Lead Accumulator Factories, —An 
elaborate liat of regulations has been issued in Germany to be 
observed in the erection and working of lead accumulator fac. 
tories. It will be remembered that this manufacture is also 
classed as a dangerous trade in this country. 

Memorial to Werner Siemens.—The Hanover Electrical 
Society celebrated its sixth birthday on May 16 by unveiling 
a memorial tablet to Werner Sicmons at his birthplace, Lenthe, 


near Hanover. The tablet bears the simple inscription 
Werner Siemens was born here on December 13, 1816." 


Cable Interruptions and Repairs.— 
Date of Interruption. Date of Repair. 


Feb. 10, 1898 


— 


Latakia—Cyprus .................. 
Bissao and Bol ana April 12, 1898 — 
Maranham— Para .................. April 17, 1898 ... — 
Hong Kong—Manill .......... May 3. 1898 ... — 
Zanzibar— Mombaza . May 18, 1898 May 31, 1898 


The Paris Motor-Cab Competition.— The competition of 
motor cabs organised by the Automobile Club de France 
opened on Wednesday last with an examination of cabs by the 
jury of experts, and tbe trial trips have now begun, and will 
continue until the 10th inst. On the 11th the cabs will again 
be inspected and tested, and on Sunday, the 12th, there will 
ре a parade run to Versailles and back. Twenty-six vehicles 
have entered, 16 of which are electrical. Опе of the latter is, 
we notice, described as a Mylord découvert," 


The Schoonmaker Exhibit in the Electrical Exhibition at 
New York.—The Electrical Engineer, of New York, notes an 
interesting exhibit at the exhibition now being held in New 
York. Mr. Е. T. Schoonmaker produces maps of magnetic 
fields by the well-known method with iron filings, using, 
however, plates of glass as bases for the maps instead of paper. 
By making a series of such maps in different but parallel 
planes, and superimposing them, he is able to depict in a 
beautiful manner the lines of mignetie induction through 


Space. 
The Pacific Cable.—A discussion took place in the House 
of Commons, at Ottawa, last week, on the Pacific Cable 
question, both sides of the House urging the (Government 
to endeavour to push forward the project. Sir R. Cartwright, 
for the Government, said that the people of Canada were far 
less directly interested in the project than the Australasian 
colonies; and, as the Imperial authorities had contributed 
largely to Imperial projects by constructing the Canadian 
Pacific Railway of Canada, he thought they should not be 
asked to contribute to the Pacific Cable scheme beyond a 
reasonable share. Negotiations had not yet resulted in 
action, but the Government had not abandoned hope. 


The Direct Generation of Electricity from Water Power.— 
Herr Josef Popper writes to the Zcitschrist für Elektiotechnik 
describing an ingenious hypothetical method of producing 
electric energy direetly from falling water without the inter- 
vention of a turbine. lle proposes to lead a Jet of water 
between the poles of a magnet, so as to induce an electro- 
motive force in the water at right angles to the direction 
of motion and the lines of force. IIe recognises that water 
has a high specific resistance, and although he hopes to over- 
come this difficulty, he is not at present in a position to 
publish pracrical results! Не would not yet have published 
the idea had he not read in the WNaturowissenschattliche 
Rundschau that Bouty had measured. intense magnetic fields 
by causing a conducting liquid to flow in a direction at right- 
angles to the field, and measuring with a capillary electro- 
meter the IE. MI. F. generated. But Bouty must not have 
priority. Herr Popper writes that he had already com- 
municated his idea to Prof. Mach and Herr Кагеіз in 1895, 
with the request that they would publish it after his death. 


A New Electrical Thermometer.—At a recent meeting of 
the Frankfort Electrical Society Herr Е. Heitmann described а 
new electrical thermometer constructed by Messrs. Hartmann 
and Braun of Frankfort. In principle it resembles a Bruger 
direct-reading ohmmeter. TWO crossed coils are free to 
rotate in a strong non-homogeneous magnetic field. In 
circuit with one is a resistance of fixed value, and in circuit 
with the other is the resistance to be measured—in this case 
the temperature wire. The scale of the instrument is graduated 
to read directly in degrees. The apparatus can be made for 
any range of temperatures, and by adjusting the shape of the 
pole pieces it is possible t» produce an “open scale in the 
neighbourhood of any particular temperature. A platinum 
wire is used for high temperatures, and а '* nickelin " wire for 
lower ones. Temperatures up to 1,200 C. can be measured 
with the instrument, and it is stated that it can also be used 
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with similar accuracy for temperatures below 0°C. The 


current required is only about 0:03 ampere at about 5 volts, 
and the instrument can be left constantly in circuit without 
injury. m 

Conductivity of a Falk Cast-Welded Rail Joint.—In а letter 
to the Street Railway Review, Mr. J. В. Chapman, of Chicago, 
gives the results of some tests of a Falk joint. The rail used 
was a 4lin. 56lb. girder section. The joint was made in the 
track in 1895, on the Cicero and Proviso street railway, 
several miles of double track having been prepared in this way 
at that time. The rail is now badly worn, and pieces are 
occasionally brought into the yard as scrap. During the 
tests readings were taken at 5sec. intervals for limin., the 
flow of current through the rail being read by one observer, 
and the drop in potential through 5ft. of the rail was read 
simultaneously. The sample tested was of sufficient length 
so that one section of 5ft. carried the joint, and the other 
section of 5ft. was the continuous rail. Test No. 1 gave 
0-047 volts drop in pressure in ft. of rail without joint 
with a current of 502:6 amperes. Test No. 2 showed 0:043 
volts drop along 5ft. of rail, iueluding joint, with a current 
of 508:9 amperes. In test No. З the volts drop over óft. ot rail, 
including joint, was 0:065 with 735°8 amperes, while with 
7584 amperes the drop over 5ft. of continuous rail was 0 069 
volts. The temperature during tests was 80 F. 


Fatigue of Fluorescent Screens.—M. P. Villard, in the 
Comptes Rendus, of May 16th, describes a peculiar effect he 
has noticed when experimenting with fluorescent screens of 
barium platino-cyanide. If an obstacle, as, for example, a 
sheet of glass or metal, is interposed for a few minutes 
between the screen and the source of rays, and then removed, 
he found that the part which had been in shadow exhibited a 
stronger fluorescence than the remainder of the screen. He 
also found that the parts of the screen which had been 
exposed to the stronger action of the rays became slightly 
brown, as compared with the protected part, as if a chemical 
action had modified the fluorescent salt. This impression on 
the screen remains until it has been exposed to light for some 
time. The same effect is observable with platino-cyanide of 
potassium, and takes place equally whether the salt lias been 
simply placed on a sheet of glass, or varnish has been used to 
fix it. It appears from these results that it is not advisable 
to keep fluorescent screens enclosed in boxes in the form of 
stereoscopes, as is usually done, but that they should, on the 
contrary, be exposed to daylight when not in use. 


The Algiers Electric Tramway.—The first line of electric 
tramway in Algiers has recently been opened, and a short 
description of it is given in l'Industrie Electrique of May 25th. 
A local company is running the line, the concession having 
originally been granted to the French Thomson- Houston 
Company, whose plant and system 1s used. The length of 
the line is 47 miles, part single and part two-track. The 
route is very hilly, the worst gradient extending over a dis- 
tance of nearly two miles at one end of the line. This gradient is 
nearly always over 4:5 per cent., and increases to 6:7 per cent. 
in one place. There are also several curves, the sharpest 
having a radius of 56ft. Eighteen motor cars are in use, and 
a similar number of trailers are being built. Each car is 
divided into two classes by an internal partition, and has seats 
for 20 passengers and standing room for 20 more on the front 
and back platforms. The cars are fitted with two motors of the 
G.E. 53 type, modified to suit the narrow gauge of the Algerian 
traraways, which is 3ft. блп. Both front and buck platforms are 
equipped with controllers, which control both the motors and 
the electromagnetic brakes. The generating station, which is 
situated near the end of the line, at which is the long gradient, 
has a total capacity of 700 нр. ‘There are three multi-tubular 
boilers of 2,202 sq. ft, heating surface, each capable of 
delivering 5,500lb. of steam per hour, at a pressure of 180lb. 
per square inch. There are three engines and dynamos, each 
of 200 kilowatts capacity. The engines are of the Corliss 
type, made in the Creusot shops. They run condensing, and 
give 350 1. H. P. at 65 revolutions per minute. The dynamos 
are bolt driven, run at 425 revolutions per minute, their voltage 
is 500 to 550 and they are over-compounded. The one boiler 


and one engine and dynamo constitute a reserve. The trolley 
wire is of copper, having a diameter of 0'325in. It is 
supported at a height of 21ft. by steel span-wires, 0:157in. 
in diameter. These steel cables are fixed in some places to 
posts, in others to rosettes. 


— 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


MONDAY, June 6th. 
ROYAL INSTITUTION, 


5 p.m. General Monthly Meeting. 


TUESDAY, June 7th. 
RONTGEN SOCIETY. 


Spm. Meeting at 11, Chandos-street, Cavendish square. 
Papera to be read апа diecuesed: (1) “Work on the 
X-Rays,” by Rev. T. C. Porter; (2) “ A Pin-Hole Rontyen- 
Ray Camera and its Applicationg," by А. A. Campbell 
Swinton. 


WEDNESDAY, June 8th. 
MUNICIPAL ELECTRICAL ASSOCIATION. 

9:43 am. Third Annual Convention at the Royal United 
Service Institution, Whitehall Presidential Address by 
A. H. Gibbings (Bradford). Papers to be read and 
discussed: (1) “The Management of Electrical Under- 
takings,” by Councillor Hesford (Southport) ; (2) 
“Switchboard Apparatus,” by J. К. Blaikie (Bristol! 
(3) * Steam-using Plant,” by J. A. Jeckell (South Shields). 

2:30 p.m. Visit to the Works of the City and Waterloo 
Hailway. Meet in the Booking Hall, Waterloo (Main 
Line) Station. 

3:30 p.m. Reception by the Electricity Committee of the 
Islington Vestry, at the Vestry Electricity Works, Eden- 
grove, Holloway, N. 

6:30 p.m. for 7 pam. The Association Dinner at the Holborn 
Restaurant, Holborn. 


THURSDAY, June 9th. 
MuyicivaL ELECTRICAL ASSOCIATION. 


4:45 a.m, General Meeting at the Royal United Service 
Iostitution, Whitehall, S.W. Papers to be read and dis- 
cussed : (1) Uniformity of Plant," by C. Н. Wordingham 
(Manchester) ; (2) “ Appropriation of Profits aud Repay- 
ment of Loans," by В. W. Maclay (Glasgow); (3) “Single 
rersus Multiple Generating Stations, by J. F. C. Snell 
(Sunderland). The following visits will be made in the 
afternoon: (1) For the visit to Messrs, Willans an 
Robinsons Works at Rugby, a special train will leave 
Euston for Rugby at 1:45 p.m. ; (2) Reception by the 
Electric Lighting Committee of the Croydon Corporation, 
at the Electricity Works, trains leave Victoria Station di 
2:3 p.m. and 2:35 p.m. ; (3) Inspection of the Genera 
Electric Company's Lamp Works, Brook Green, Ham- 
mersmith. 


FRIDAY, June 10ch. 
MUNICIPAL ELECTRICAL ASSOCIATION. т. 
9:45 am, General Meeting at the Royal United Service 
Institution, Whitehall, S.W. Papers to be read and au 
cussed: (1) “Electric Traction," by R. C. Quin (Blackpoo ) 
and J. E. Stewart (Derby); (2) * Accumulators in s 
nection with Lighting and Traction,” by J. H. Rider 
(Plymouth); (3) “Stand-by Supply,” by Ё C. Quin 
(Blackpool). In the afternoon a visit will be made e 
the works of Messrs, Siemens Bros. and Co. at wo , 
train at 2:17 p.m. from Charing Cross to Charlton 
Junction. | + 
3:30 pam, Reception by the Shoreditch Electrical brad 
at the Electricity Works, Coronet-street, Shoreditch, E. C. 


PHYSICAL SOCIETY. рар 

5 pm. Meeting in the Rooms of the Chemical Society del 

lington House. Agenda: (1) Exhibition of a e i 

illustrating Dr. Max Meyer's new theory of Audi pr 

by Prof. S. P. Thompson, F. R. S.; (2) “ Attenuation © 

Electric Waves along a Line of Negligible Leakage, M 

E. Н. Barton; (3) Diffusion Convection,” by A. Griffiths. 

INsTITUTION OF JUNIOR ENGINEERS. T 

8:30 p.m. Special Meeting at the Westminster Palace 1 5 
to welcome Sir T. Salter Pyne, Honorary Member ot * 

Institution. 

ROYAL INSTITUTION. | 

9 p.m. Evening Discourse: “ Зоте Experi 

Telephone," by the Right Hon. Lord Ray 


SATURDAY, June 11th. 


ments with the 
leigh, F.R.S. 


MUNICIPAL ELECTRICAL ASSOCIATION. сё 

4:45 a.m. Business Meeting at the Royal United Ser : 

Institution, Whitehall, S.W. Arrangements ee 4 

made for Members to visit the Electricity Wor for 

Portsmouth and Dover, trains leave Victoria Station i 

Portsmouth at 1 p.m. and 1:45 p.m., and for Dover 
12:40 p. in. and 1:38 p.m. 


- = -—-———_—_ 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer р'Агвк.] 


An Electromagnetic . Dark Cross. -A circular piece of 
chilled glass, when interposed between crossed nicols, pro- 
duces a dark cross. A similar effect is produced by crystals 
like salicine where there is a radial disposition of the prin- 
cipal planes. Jagadis Chunder Bose has been able to detect 
a similar phenomenon in the field of electric radiation by 
the interposition of an artificial structure between the 
crossed polariser and analyser. Polarisation may be pro- 
duced by the leaves of a book. Now, if a long strip of 
paper, like a Morse tape, be rolled into a disc, a single 
axis passes through the centre, and all planes passing 
through the centre are principal planes. The effect produced 
by the interposition of the structure is studied by keeping 
the detector fixed opposite the analyser and moving the disc 
about so that the different parts of the field may successively 
be brought to act upon the detector. When the centre of the 
disc is in the axis of the apparatus, and the polarising and 
analysing planes are vertical and horizontal respectively, no 
action is shown in the detector, nor is any action produced 
by moving the disc vertically or horizontally. But if the 
centre is a little above or below the axis, a lateral motion of 
the disc leads to an immediate reaction of the detector, which 
is strongest in the planes at 45deg. to the horizon. The 
planes of no action form the analogy of the optical “ dark 
cross.” Similar effects may be produced by well.dried wood 
of a concentric-ring structure, and also by a disc of ebonite, 
cast in a metallic mould, surrounded by a freezing mixture, 
which strictly corresponds to the case of unannealed glass in 


optics. | 
[BosE, Proc. Roy. Soc. May 9, 1898.] 


Chemical Rectification of Currents.—The fact that an elec- 
trolytie cell provided with an aluminium electrode and with an 
electrolyte capable of giving off oxygen only allows а current 
to pass from the other electrode to the aluminium, and not in 
the contrary direction, unless the E.M F. exceeds 22 volts, 
was utilised by Graetz and Pollak independently for the purpose 
of rectifying alternate currents. They devised a system of con- 
nections (see Electrician, Vol. XXXIX., p. 847) by which the 
alternate current from а dynamo could be converted into a 
continuous current without serious loss of energy and 
without additional machinery. А. Dina has since investi- 
gated the best type of cell for such electro chemical rectifica- 
tion. А first series of experiments with dilute sulphuric 
acid, and carbon-aluminium electrodes, showed that the 
enfeebling of the current directed towards the carbon is 
inversely proportional to the density of the liquid. When 
potash alum is used as an electrolyte the influence of the 


density of the liquid is not so pronounced. The current is 
only а few thousandths of an ampere up {о about 20 volts, 
and only a few hundredths up to 80 volts, the limit being 
rather higher in the case of greater density of liquid. But 
with very dilute solutions the case is again reversed, the 
limit being as high as 44 volts with solutions of density 
1-001. Potash alum presents the additional advantage of & 
low resistance for currents in the opposite direction. The 
author investigated the actual process of polarisation by 
means of a Helmholtz pendulum, and found it to be strictly 
analogous to the charging of a condenser. Аз regards com- 
mercial utility, further progress will have to be made in the 
choice of liquids and the preparation of the aluminium 
plates before the 95 per cent. efficiency indicated by Graetz 


can be realised. PEN 
[Dixa, Rendic. R. Inst. Lombardo, Vol. XXXI., 1898. ] 
__ —— — — 


Velocity of Cathode Kays.—Quirino Majorana measures the 
velocity of cathode rays by letting the rays from a central 
cathode impinge upon two anti-cathodes situated near the 
opposite ends of the tube at different distances from the 
cathode, and measuring the time elupsing between the charging 

The rays pass through two perfor- 


of the two anti-cathodes. gh 
ated circular anodes. The anti-cathodes are joined to two 
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electrodes at equal distances from another electrode put to 
earth, and the time elapsing between the discharges in the 
two spark-gaps is measured by means of a revolving mirror. 
Experiments made with a mirror running at 140 turns per 
second gave a speed of 600 kilometres per second, as against 
the 190 kilometres found by J. J. Thomson. But a hazy tail 
of the second spark indicates the presence of slower rays, and 
their presence iy confirmed by the fact that the tail may be 


abolished by deflecting the slower rays with a magnet. 
(Masorana, Nend ie. Lincei, 6, 3, p. 66.] 


potential gradient between & 
ot uniform, but increases as 
hed. C. D. Child finds also 
eristic variations 


Discharge between Plates.—The 
point and an opposite plate is n 
the surface of the plate is approac 
that the potential gradient shows charact 
when the discharge passes between two plates, and the air 
between them is rendered conducting by means of X-rays. 
The general rule is that the gradient is steeper near the plates 
and less steep in the middle than it would be under ordinary 
circumstances. The facts may be brought out clearly by a 
Kelvin water-dropping electrometor. The rule applies as long 
as the X-rays do not touch the metal, for when they do, the 
potential gradient is at once lessened. The lessening is 
greatest in the case of those metals which most strongly 
absorb the X-rays. This result confirms the theory of 
Benoist and Hurmuzescu, and sheds some light on Elster and 
Geitel’s observation, that the photo-electric properties of metals 


are intimately associated with their powers of absorbing light. 
The author also points out that the variation of the potential 
gradient must be taken into account in estimating lonic 


velocities. 
[Снир, Wied. Ann., No. 5, 1898.) 
Cathode Ray Spectra.—Josef von Geitler describes some new 
experiments dealing with cathode ray fringes, which will have 
to be dealt with by each of the rival theories concerning the 
nature of cathode rays. He mounts two cathodes К and К’, 
and an anode А in a long vacuum tube. K’ is а wire, and 


gerves to produce а shadow on the wall of the tube at the end 
E. On joining A and К to the terminals of a large induction 
coil, and connecting K and К’ by а wire, the shadow of K 
appears broadened out, owing to electrostatic deflection. The 


fluorescent light appears in the shape of two parabolic patches 
ondenser is inserted between K and 


convex towards E. If a e 
‘' these patches disappear, and а number of fringes, two to 
geven, appear instead on the walls of the tube. They are 
convex towards E, and fairly equidistant. By increasing the 
capacity of the condenser, the distances between the fringes 
may be made smaller. They are also affected by the 
siza and construction of the induction coil. А long 
tube is not essential to the production of the fringes. 
They appear very beautifully in a spherical bulb when the 
wire coincides with a diameter of the sphere and the cathode 
rays are in a radial direction. ‘The first explanation which 
occurred to the author was based upon the interference 
principle. But finding that a mica screen produced the same 


effect whether it was put in front or behind the wire, he 
1 sends out successive trains of 


suggests that the induction coi 

rays of decreasing intensity, and that these are detlected by the 
second field to an extent varying intermittently, and thus pro- 
ducing bright and dark areas. Some colour is lent to this 
explanation by the fact that the number of fringes increases 
with the pressure of the gas in the tube. А somewhat similar 
effect may also be produced magnetically. The best way 15 to 
fill up half the tube with a semi-circular meta!lie screen, when 
a magnetic field will produce a stratified light on the end wall 


f the tube which was dark before. 
ii (Getter, Wied, Ann., No. 5, 1€98.] 
D 
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THE DAYY ARC LAMP HOISTING GEAR. 


Until recently the generally accepted alternatives in the 
arrangements for suspending arc lamps, and providing for 
their accessibility for attention and retrimming, have been very 
limited wherever—as in street lighting—esthetic considera- 
tions rule. With the object of providing a method of arc lamp 
suspension which, while still not violating these considerations 


Fig. 1.—Winch and Winch-handle of the Davy Hoisting Gear. 


would promote the safety and ease of the lamp trimmer, the 
Davy Electrical Construction Company have introduced a gear 
which is the joint design of Messrs. W. J. Davy and 
G. Thomas-Davies. Recognising the importance of auto- 
matically isolating the lamp from the circuit before trimming 
can be attempted, and of obviating the necessity of opening 
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Fic, 2.—Portion of Post-bracket and Lamp Hood of the Davy 
Hoisting Gear. 


the'door of the post chamber, the inventors have produced 
several designs, of which one type is illustrated in Figs. 
1, 2tand 3. 

The general novelty consists in the means by which the 
lamp can be lowered to the ground and also re-elevated into 
position after trimming by means of а special winch key, 
which can be used through the ordinary winch key-hole in the 


розі; other special features are the arrangements for securing 
good flexible rubbing contacts in the hood, so that when the 
lamp is hoisted into place the circuit connection is good. 

Fig. 1 shows side sectional and front elevations of the winch 
and winch-handle of type Е to а scale of one-fifth full size. 
The bracket casting A is bolted against wood backing on the 
inside of the post chamber in the wall of which is a hole 
large enough to admit the sleeve D of the key C, which has а 
square formed on its end to cause it to engage in the square 
hole E in the winch barrel B. In use, after the key has been 
thus inserted and a slight turn given to take the weight of the 
lamp off the pawls G, the latter can be disengaged and kept 
зо by sliding the sleeve D into the gear, thus separating 
the pawl arms Е F, and allowing the barrel to unwind. Other 
designs have & plunger within the handle, or a rotating sleeve 
on it, for disengaging the pawls. which may be one, two, or 
more in number, depending on the requirements of design as 
to the allowable strength and pitch of the barrel teeth. 

Fig. 2 shows sections of the post bracket and lamp hood, 
the detailed drawing of the latter being one-fifth full size. 
The twin cable of the lamp circuit is shown carried within the 
hollow bracket arm, supported on transverse pins, and the 
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Fic. 3.—Part Section of Lamp-post fitted with a Davy Hoisting Gear. 


steel wire rope bedding on the bottom of the interior of the 
tube, though, where preferred, the latter is arranged to run 
on rollers rotating on the pins, the cable resting below. It 
will be seen by reference to the detailed section of the hood 
that the lamp head is fitted with a porcelain dise on which are 
mounted two concentric brass contact rings C C, forming the 
lamp terminals. The lamp thus fitted is suspended by the 
steel rope and can be hoisted up so that the contact rings С 
come in contact with and compress the concentric series of 
helical bronze springs 8 with which the circuit terminal 
rings А А are fitted, as shown separately in plan in 
Fig. 2. These springs when being compressed have & 
rubbing and therefore a cleansing action on the contact sur- 
faces. In order further to increase the elastic range of contact 
the porcelain dise carrying the circuit rings is also permit 

to have vertical motion, but is kept down with some force by 
the spiral spring seen above it, thus relieving the helical con- 
tact springs of the duty of following the motion of the lamp 
in windy weather and. yet preserving а waterproof hood. 
Figs. 3 and 4 are a section and view of alamp and post erected 
about a year ago at Bath, where we understand the gear has 
been working so satisfactorily that some 80 or 90 posts are 
being fitted on this principle. 


THE ELECTRICIAN, JUNE 3, 1898. 177 


In the post shown in Figs. 8 and 4— which was the first of 
m its kind erected, and a sample lamp—instead of taking the 
Steel rope round the bend of the bracket а short cut was made 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


8 p А А 
р through a small tube. Тһе section shows the relative posi- —M— 
vd tion in the post chamber of a 750-watt transformer, a double- 
he wineh pole switch with fuses, and an impedance coil. The supply (Continued from page 52.) 
fall size circuit was 2,000 volts pressure, and current was transformed A few words concerning tar, which is used as the binding 
on the down to 50 volts, being further reduced by the impedance or terial, in order to be able to work the carbon flour into a 
? dying coil to the pressure necessary at the lamp terminals, | material, | : 
s a hole steadying plastic mass, wil! not be out of place here. When coal is 
ch lass усан ж» decomposed in closed vessels, from which the air is excluded, 
? sque as in the ге{огїз in gas works, large amounts of volatile 
as been matter is expelled, partly in the form of gas and partly in the 
it of the form of vapours, which when cooled down become liquids or 
nd kept solids, while there remains in the vessel or retort what is 
arie known as gas-retor& carbon. The vapour part, after con- 
Uter densing, will be found to consist of water and different hydro- 
y Чет carbons generally called gas naphtha ; in this liquid there is 
tro, 01 also a considerable quantity of a black viscous matter known 
sign gr as coal tar. This is the tar that is used in carbon manufacture 
nowadays, and its function is simply to get the carbon flour 
y hood, incorporated, so that it can be worked and kneeded into a 


|| size. 
n 


TS 


Fic, 4, —View of an Arc-lamp and Post at Bath, fitted with a Davy 
Hoisting Gear. 


viz., 45 volts. The lamp, of the ordinary open “ Davy " type, 
was fitted to take cored upper and solid lower carbons, the arc 


pressure being about 42 volts at a current of about 14 or 15 
amperes and frequency 100 ^v per sec. 


ma —ͤ—œ— ——-— — 


Automatic Telephone Switchboards. The new automatic 
switchboards do not appear to be giving universal satisfaction. 
The Electrical Review, of New York, reports that the La Porte 
Telephone Company, of La Porte, Ind., have recently changed 
from an automatic system to a manual central board exchange. 
They had less than 150 subscribers, but put in a 800-wire 
Stromberg-Carlson switchboard and distributing board. The 
greatly improved service, says our contemporary, is bringing 
in many new subscribers, and at the present outlook the 
exchange will be nearly doubled in the very near future. 


plastic mass. Formerly some used sugar or molasses, and it 
is related that one manufacturer tried the white of eggs аз а 
substitute, but soon found that these omelettes a la charbon. 
were no good. Tar seems, however, to be the best material 
suited for the purpose of binding or incorporation, as with it 
the mass can be worked well. Of course, by using the word 
plastic the writer does not mean that so much tar should be 
mixed with the carbon powder that it can be kneaded like 
baker's dough, as а mixture of that consistency would be 


Fic. 12.—-Draw-plate for 
Fic. 11.— Small Tar Reservoir. Kneading Carbon Mixture. 
squirted out of the press with very little pressure, while the 
carbons, when baked, would be porous. The amount of tar 
mixed with the carbon flour, as has already been mentioned, 
is from 25 to 80 per cent., and this mass, after having been 
kneaded, hardly seems sticky ; in fact, it is easily broken into 
chips. Great care should be taken to use only tar that is dry, 
as common tar generally contains water. Carbon factories 
generally have a large tank, into which they empty the tar 
as 16 arrives in barrels. This tank is heated by means of 
pipes using exhaust steam, and the water, if any is contained, 
will soon settle at the bottom, where it can be drawn off by 
means of a faucet, placed near the bottom. The heat from 
the steam worm also drives off the lighter oils sometimes con- 
tained in tar. These are not desired in carbon making, as 
they volatilise at a low temperature, and the great object to 
attain in carbon mixtures is that the whole should if possible 
become carbonised when baked, and should not possess any 
volatile matter, as matter that volatilises out of the carbon 
mass makes it less dense and more porous. Good dry tar can 
also be obtained in commerce, but it is always well to take 
precautions, as mentioned above. From the tar tank a pipe 
is connected which leads into the mixing room and flows into 
another small tank or reservoir. Such a reservoir is shown 
in Fig. 11. It also contains a steam worm b, which heats up 
the tar, as only heated or warm tar should be used for mixing, 
the results obtained in the wet mixer being far more satis- 
factory when warm tar is used. It incorporates better with 
From a forthcoming book to be published by TÀe Electrician Printing 
and Publishing Company (Limited). All rights reserved. 
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the earbon flour or lampblack, which is self-evident because | driven from the pulley shaft. These machines form a valuable 


in the warm state tar is much less viscous than when cold. 
Tar Reserroir.—In Fig. 11, A represents the reservoir, a the 
stop cock by which the tar can be drawn off into buckets when 
required, while c and c' are steam valves by which the steam 
can be regulated or cut off. The pipe that connects this reser- 
voir with the large tank is not shown in the figure, but it 
may be connected to it anywhere. If the large tank is below 
the level of the reservoir the tar must be pumped up into it. 
Pipes that have a diameter of no less than 2}in. should be 
used. The small reservoir may be &bout 1,000mm. high and 
about 700mm. diameter with а tapering end as shown. 
Kneading.—After the material has been well mixed in the 


. wet mixer it is subjected to some more kneading. Some 


manufacturers use machines with vertical runners similar to 
the one shown in Figs. 8 and 4 for kneading. The kneading 
is, however, mostly done now with the roller mills shown in 
Figs. 5 aud 6, the cylinders or rollers of which are adjusted 
for the purpose. Some works have also what is known as 


„Calender presses," which are machines similar in principle 
to the roller mills. 


They contain generally two sets of long 


rollers through which the material is forced and which knead 
it. These Calender presses and the roller mills are no doubt 
the best for kneading, and the fact is now getting recognised. 
Some firms also press the mixture into balls of cylindrical 
shape about 150mm. diameter and 300mm. long, which are 
squirted through a draw-plate with a large number of holes, 


— w b. ʒ —K—ſ— ——ů3s3ß3 0. 


adjunct to a carbon- maker, as they pound the material into solid 
cakes, which are then pressed again into cakes of greater 
length by the hydraulie advance presses. 

Hydraulic Press. By advance press is meant a hydraulic 
press that is generally used by carbon manufacturers for 
pressing the kneaded material into cylindrical forms, called 
in German Ballen; but the writer prefers to use the term 
“© cakes instead of balls.“ The following are the sizes and 
dimensions of the pounders made by J. C. Braun, of Nürnberg:— 


Cake Pounder No.. ... . . . 11 | a 3 
Diameter of cakes .................. in mm. 250 | 700 700 
Height of cakes ........................ г 250 250 750 
Height of machine with raised pounder , 2,970 4,400 4,500 
Length, including pulleys ............ » 970 2,000 2,000 
Width of machine „ 950 1,600 1,850 
Width and diameter of fixed and | 
loose ршеув......... ................. „ 680 х 120 1,200 х 200 | 1,600 х 180 

Revolutions per minute S onde 35 to 40 30 30 
Horse-power required.. ............ ........ 1 4 5 


Weight of complete pounder .....in kilos. 


Pounder No. 1 is suitable for the hydraulic presses Nos. 1 
to 4, as the dimensions of the cakes fit their cylinders, two 
cakes of which are required to fill the cylinder. Pounders 
Nos. 2 and 8 are adapted for the large hydraulic press No. 5, 
of which the cylinder requires three cakes of pounder No. 2, 
and one cake of pounder No. 8. 


840 | 5250 | 7,000 


Ета. 14.— Braun's Hydraulic Press and Press Pumps. 


as shown in Fig. 12. This draw-plate is made of steel, 
and the holes have about 5mm. diameter and a tapering 
mouth on the side from which the pressure is exerted, so as 
to ease the passage of the material that is forced through. 
The material emerges from the holes in a worm-like fashion ; 
in fact, it looks as if innumerable black worms were issuing 
from the plate. There is no doubt that forcing the material 
through such a draw-plate has a tendency to help the kneading 
process, which then takes place as the material is passed 
through the Calender presses or roller mills. The writer 
thinks that most manufacturers, however, knead their 
material only through the roller mills, Calender presses, or 
similar machines. As already stated, the mill with the ver- 
tical runners was also formerly used for kneading, but is now 
being discarded. 

Cake Pounder.—After the material has been well kneaded it 
js taken to the “form pounder” that is shown in Fig. 18. 
This machine, as will be seen, consists of a form that is 
divided into two parts, which can be opened by pulling out 
the pin at the side. Into this form the kneaded material is 
put, and the pounder over it stamps the material into cakes 
that fit into the cylinders of the hydraulic presses. The 
pounder shaft is actuated by sort of eccentric arm, which is 


The carbon cakes after being finished in the pounder are 
taken to the advance presses and pressed into finished 
cylindrical cakes, which are then ready to be squirted into 
carbons by the carbon presses. The pressure used nowadays 
is generally from 350 to 400 atmospheres (water pressure). 
Fig. 14 gives an illustration of a hydraulic press used in 
carbon factories, connected to its press pump which has five 
cylinders. This press is made by J. C. Braun, of Nürnberg, who 
has had an extensive experience in all kinds of machinery use 
by carbon makers. In the figure a is the cylinder into which the 
water is pressed by the press pumps, the pressure of which 
acts on the ram r, which works or presses into the cylinder b, 
charged with the carbon cakes. The ram can be made to 
advance, recede, or can be stopped by means of the wheel c, 
which operates valves on its sides, depending upon the direc- 
tion in which it is turned. Those parts of the press that are 
subjected to heavy strains are made of the best steel, while the 
water cylinder is fitted with a liner of bronze to prevent rust- 
ing. The cylinder b, into which the carbon cakes are put, 13 
provided with a steam jacket which keeps it warm, and the heat 
acts on the surface of the cakes, establishing a sort of lubri- 
cating action that helps the passage of the material when 


| forced out. There is also attached to the press a safety valve, 
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or device, that prevents the ram from travelling further, either 
forwards or backwards, than its normal path. The starting of 
the ram either forwards or backwards is effected through the 
action of all the pistons of the press pump. Some of these 


Fic, 13.— Form or Cake Pounder. 


presses have also а regulator valve placed between the press 
and press pump, by which the velocity of the ram can be 
varied when going forwards or backwards. 

(To be continued.) 
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THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICITY SUPPLY. 


BY ALFRED H. GIBBINGS. 


(Continued from page 76.) 


The Maximum Demand Indicator Method of Charying.—This 
method is based on the calculation that all the standing 
charges should be paid for in the price per unit charged for 
а daily average of one hour’s maximum demand per year. 
It has been shown that this charge has been found from 
experience to be about 7d. per unit. The maximum 
demand”’ is the heaviest load which the electricity works 
are called upon to supply during the year, and this usually 
occurs in December. For the sake of example we may assume 
the maximum load to be 500,000 watts, and if this were a 


steady demand for one hour only for each day during the year 
; 500,000 x 865 
the total number of units generated would be 1.600 


= 182,500. The assumption here is that the works maximum 
demand is the sum of all the maximum demands of the con- 
sumers. Hence it follows that, if each of these maximum 
demands can be automatically ascertained and recorded, then 
the number of units used per annum is in itself in each 
instance an indication of the average number of hours per 


day during which that load had been required. By referring 
to Table No. I it will be seen that а maximum demand of 
1,000 watts (say 10 amperes x 100 volts), which is, of course, 
equivalent to one Board of Trade unit per hour, necessitates а 
consumption of 865 units per annum before the daily average 
is reached. "Therefore 2,000 watts maximum demand neces- 
sitates 780 units being used, and so on in proportion. If, 
however, in апу case the consumption falls short of the 
number of units which is required as the equivalent of а 
daily average use of one hour, the consumer should be charged 
a proportionately higher price. Не is, as a customer, alto- 
gether unprofitable on the present method of charging for 
electricity. Ав а matter of fact, it is not found convenient in 
practice to charge too high an initial price per unit, or to 
reduce the basis of time to less than one hour per day per 
annum. 

If, on the other hand, the consumption is in excess of the 
number of units required as the equivalent of the one hour's 
daily average, then the charge for this excess would praetically 
represent a clear profit to the department, excepting only the 
bare cost of generation. Thus, for a maximum demand of 
1,000 watts and a consumption of 780 units per annum, we 
get a daily average of two hours’ use. If the whole of these 
units be charged at 7d., assuming that to be an all-round and 
uniform charge, the profit would be somewhat as follows :— 
565 units, one hour's use = M. profit per unit = £0 d tus per cent. 


565 „ two " " Э = 7 12 1 = js 
730 Total profit £8 7 3 


This point has been already explained in the section on how 
the rate of charge for electricity is determined, and further 
elaboration of the matter need not therefore be repeated here. 

Under the system which we are now considering the object 
is to charge such a price for all units exceeding the number 


Consumer's 
Cut-outs 


House Main 


Demand 
Indicator 


Fro. 1. 


required to make the one hour daily average that the rate of 
PROFIT shall remain constant throughout, which in the instance 
just given would be 7 per cent., or 14. per unit. It will, of 
course, be observed that the charge of 74. for the first hour's 
consumption covers all cbarges those of generation and 
those of supply. All extra current sold is produced at the 
cost of generation only, which in the preceding section we 
have assumed to be 14d. per unit. This figure, together with 
the Id. per unit profit added, gives the rate of 2d. per unit for 
all electricity used in excess of the first hour's daily average, 
and the differential rates of charge thus become 

7d. per unit for one hour's daily average demand per annum, 

2d. per unit far all units consumed in excess of above. 
Such is the theoretical principle of the maximum demand 
method of charging; but ita application in practice varies 
slightly according to the price charged for the first hour's 
supply, and also to the actual cost of generation. Table ПІ. 
gives the rates found convenient in different localities, and 
also shows the average cost per unit to the consumer. 

The instrument used to ascertain and record the maximum 
demand of each consumer is known as “ Wright's Demand 
Indicator," and is the invention of Mr. Arthur Wright, of 
Brighton. The position of the indicator in the wiring circuit 
is shown in the subjoined diagram (Fig. 1). 

These indicators can be calibrated in Board of Trade units, 
and are direct reading. They are readily connected and require 
no attention. There is no mechanism to get out of order, but 
their use is not readily understood by the consumer. 

We will now consider the effect of this method of charging 
upon the consumer and upon the electricity works respec- 
tively. The experience of those towns in which the method 
has been in use for an appreciable period will also be given ag 
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Table III. | 2. In cases where a transfer of premises occurs during a half-year, each 
VVV E „ , | consumer, before any reduction is allowed, must use his demand 182} 
Average cost of the unit (in pence) | hours in that portion of the half-year during which he occupies the 
Tariff. to various consumers. premises, the new tenant receiving no benefit from his predecessor's use of 
" 77 рае Site а the light. 
1 hr.2 hr 3 hr. 4 hr. 5 hr. б br. 7 hr. 8 hr. 3. In cases where a consumer removes from premises supplied, and takes 
— -—¼-—¼ bt — — — — — — ——- ——— a supply at other premises, no allowance for any electricity consumed in 
Bd. for 1 hour, surplus at 24, .. 8 50 |40 $5 |52 $0 286 2°75 the first premises is made in the account for the second. Two separate 
Ed. ” » » lid... 8 |475 566 312 28 258 2°42 2°31 | accounts are rendered, and before any reduction is made the demand at 
8d. „ „ n 19. 8 45 13-33 2°75 24 216 20 1°87 | each of the premises must be used 1824 hours in the respective portions of 
7d. ” » » 2d. 7 45 | 5°66 525 50 2°85, 2°71 2:62 | the half-year during which the premises are occupied. 
Td. » „ р 134. 7 |425 555 287 26 241 228 218 4. When а consumer's installation is disconnected, or the lights dis- 
7d. n " „ ld. .. | 7 40|50 25 |22 ,20 186 1°75 | continued, the demand indicator must be read. 
6d. for 1 hour, surplus at d.. 6 145 40 3°75 36 55 542 3:37 5. If the reading is the only one obtained for that half-year it will be 
6d. » „ „ 2d. ... 6 140 |555 30 |28 206 257 2˙5 taken as the consumer's demand for the purpose of preparing the account. 
5d. for 2 hours, surplus at 2d. ... 5 |50 |40 35:5 32 50 285 275 pne е ; ; А 
Sd. „ „ „ li... 5 50 |383 325 29 266 2:5 237 We will now briefly consider the effect which this system 
bd.- „ 5 Id. . 5 |50 266 50 26 |233 214 20 has upon the working of the department. Опе of the most 


an interesting contribution to the question. First of all with 
regard to the consumer; he can be sure that the price charged 
to him is the lowest at which the electricity department can 
sell, and that the rate of profit to the department remains the 
same (say 5 per cent. to 10 per cent.) whether he uses the 
current for a long or & short time or in large or small quanti- 
ties. But as will be seen from Table No. III. the selling price 
per unit is distinctly in favour and in encouragement of 
extended and continuous use. The electric light if used for 
а long period per day is the cheapest illuminant known so far 
as production goes, but if only used for & very short period 
per day it must, under present conditions, be necessarily one 
of the most expensive. At the present stage of electric light- 
ing in this country most consumers pay two lighting bills, one 
for the electric light, which they use in such places as shop 
windows, drawing rooms, &c., for a short time per day, and 
the other for gas, which, because it is cheaper, is used— and used 
for much longer periods—in all the less showy places such as 
sitting rooms, kitchens, bedrooms, backs of shops, &c. The 
consequences are that gas still retains the most profitable 
lights, viz., those used the longest; the consumer pays for 
light more than he ought and does not get the best light 
where it is most important that he should. On the demand 
indicator system, however, every inducement is offered to the 
consumer to use the light freely and liberally, as the longer they 
use it the cheaper the rate they pay for it. 

‚Аз an illustration of this fact the following table has been 
prepared, the figures being taken from consumers’ accounts 
in Brighton where this system of charging originated. 

From this comprehensive table the yearly cost of any one 
lamp used in either of the various classes of rooms and 
premises can be determined, and also the saving which can be 
effected by replacing other forms of artificial light by electricity. 
The method of dealing with consumers’ accounts in Brighton 


is as follows :— 

1. Io cases of three-wire services one account only is rendered, and 
rental for one meter only is charged, the total of the two “demands” and 
the units consumed on each side being taken when preparing the account. 


prominent difficulties everywhere experienced in connection 
with electricity supply is that of satisfying consumers—the 
small as well as the large—that they are being charged a fair 
rate, and that their accounts are correct. Consumers are very 
naturally constantly asking for a lower price, and in the past 
this demand has been frequently met by reducing the rates all 
round—an expedient which, as we have seen, means a loss on 
those consumers whose daily use of the light is very short. 
The maximum demand indicator method, by keeping up & 
high initial price, and by only giving rebates according to the 
larger use made of the supply, entirely obviates the necessity 
of continually considering the policy of reducing the charge 
per unit. 

If all consumers used their maximum demand or full load 
for half an hour per day it would cost approximately 1s. 84. 
per kilowatt hour to the department, but if they used it for 
SE hours per day the cost would only be 21d. per kilowatt- 

ойт. 

Ву the adoption of this system of charging the electrical 
engineer and the Electricity Committee minimise their respon- 
sibility, as it is almost impossible to make a loss on the 
undertaking, no reduction being made to the consumers until 
they have proved to be a source of profit. 

A few consumers may object to getting no rebate; but, 
since the fact of their getting none proves they аге not а 
source of profit, but a cause of loss, there is no need to 
trouble about them, and if they should cease to be consumers 
they will not be a loss, as they will soon be replaced by more 
profitable ones. 

It is a significant fact that it is generally the half-hour 
consumers (who are a distinct source of loss to the depart- 
ment) who force expensive extensions on the station. for they 
almost invariably use the light only when the heaviest load 18 
on; and in many towns, if they could be eliminated altogether. 
the loss in revenue would be small compared with the increased 
annual eharges necessary to provide for supplying them. 

The results of the adoption of this system in certain towns 
is set forth in the accompanying Table V. The experience 
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Table IV. Table showing how the Cost of Electricity Diminishes with the Lengthened Daily Use of the Light. 


a | н 
Annual cost of elec- , Amount :me in which the 
Average pr _ А Average Equivalent tricand ordinary gas saved per ann. ps UU ANE up 
number | Б ней Usual time rate cost of gas burners giving 8 c.p. lon each 8 c.p. the electric light 
Class of rooms and of hours the . of Й charged per used in — — . lamp by use will be repaid by 
premises in which the lain ps the line aware extinguishing unit ordinary Elect Ordinary of electricity, saving effected, 
are used. lamps E ed lamps consumed |burners per ectric gas burner exclusive of due to ita lesser 
are used per lighted at during 1,000 heui " with gas at, saving in cost and extreme 
per day. annum. dusk. the year. |cubic feet. vends qu i00. Per SE cleanliness. 
Offices, early closing shops, and | 1 365 ер? 70 А г 5 10 | s a в. d. 
occasionally used rooms . . . ims | | - 
Shop windo-W . Et( . 2 730 B- d About 41d. 2 6 8 1 7 10 m "- 
Interiors of shopbs . ó | 1,095 Өл „„ БАЙ; 111 9g 4 11 9 | 2 5 29 years. 
Sitting-rooms, halls. - kitchens, | к 
basements, & late closing shops : | 1,460 10 „ 21d 1 8 11 1 15 9 | 4 8 2 „ 
. and public \ 5 | 1825 11 „ „ 234 ise i510 TE 925 "n 
| ( 6 | 2,190 12°, „а 1 5 | 14 1 2327 9 6 16 
Clubs and billiard rooms ......... 7 2,055 1 a.m. „ 2244. 1 4 15 10 27 6 11 8 14 ; 
| 8 | 2,920 2 „ „ 2id| 1 33 17 10 31 6 13 8 12 
Outside lamps, dark business | f| Dawn cr used || 9 А 
pretnises, and basements ...... | ы о \ all day long > 2d. 12 22 4 | a5 5 20 11 
Continually used | \ 5 
24 | 8,760 { day and nicht.] „ MA 1 22 7 92 51 7 


— 


Woes 


THE ELECTRICIAN, JUNE 3, 1898. 181 


Table V. 


Period during which 
Town. Indicators Price charged per unit. Result of using Indicators. Remarks. 
have been in use. | 


— ыы — €————Ó 
Aberdeen ...... | A little over six 6d. for fist. hour, 3d. afterwards, Not sudicient time in use to ascertain. : Had difficulty in getting consumers 


ee — — — — — — = 


months. for lighting ; 4d. for tirst hour, | to underatand the working of the 
154. afterwards, for motors, | | system. 
Bolton .......... 18 months ......... | ба, for first hour, Id. afterwards ... Improved the output without increasing | Every consumer is supplied with an 
the peak of the load. indicator. Strongly recommends the 
| адор поё this principle of charging. 
Mackpool ..... ‚ | About 16 months, 8d. for firat hour, 2d. for each Increase of 20 per cent. in consumption In favour of the system. 
aucceeding hour. from Sept. 1896, to Dec., 1897. | 
Bury ...... ..... | About 9 months... Ed. for first hour, 3d. afterwards, Majority of consumers got good rebates | Rather difficult to make consumers 
for lighting; 24d. for motive оп the last half-year’s consumption. | understand. 
power without indicators. 
Burt'n-on-Tr'nt | Only just started. | 6d. for 14 hours, Id. afterwards .. Too soon to notice any effect. No other method of charging. 
Cardiff... Two years, ending | 6d. for 2 hours, 34d. afterwards . No beneficial effects ; consumers put on | Difficulty in making cons m'rs under- 
Dec., 1897. , theirlightson Saturday nightonly,with | stand the system. Indicators are 
а total disregard of their indicator, fixed on premises of all consumers 
| who are charged by meter. 
Cheltenham ... | About a year... ... | 6d. up to 375 units per an. per kw. Conduced to the spread of electric light- | Indicators used for practically all 
max. demand; 5d. over 1,500, ing іп the town. consumers. 
units per an, per kw. demanded ; 
interin'diate consumption pro rata, ' 
Coventry ...... | Two years ......... 6d. for first 2 hours, 34d. afterwards, Only 20 per cent. of total consumers | Customersdonot understand system, 
| obtain any rebate. No benefit in the| Those who do not get rebates think 
least by use of indicators. they are paying for the current 
| used by those who do. 
Derby. For a short time. 6d. for 14 hours, 3d. afterwards ... They are a great incentive for further Instruments very accurate. Take a 


demands for electricity and extensions. | good deal of extra time to read 
them at meter reading times. 


Dewsbury ...... | About 10 months. | 6d. for first 14 hours, 54d. after- Of advantage, generally speaking, no- | Installed throughout the system. 

wards. thing detinite. 

Glasgow 12 months 64. for first hour, 3d. afterwards, | Noappreciable difference. Will probably | Considerable outcry against demand 
at 100 volts; 6d. for first hour, be discontinued after May, 1898, on | indicator by consumers. Indicators 
24d. afterwards, at 200 volts. account of the perpetual worry aud | adopted for every consumer. 

| , annoyance they cause. 
Hampstead ... Just commencing | 6d. for 2 hours, 24d. afterwards ... | No experience obtainable ..... —— LZ 
to fix them. E 

Hanley Only just started. 5d. for 14 hours, 24d. afterwards... Too soon to notice any effect... ........ Consumers have the option of this 

| | svstemorof anall-round price of 5d. 

Hull ........... . | 18 months ......... 64. for first hour, 3d. afterwards .. | Have answered the purpose for which Ouly used for consumers with more 

the indicators were obtained. than 100 16-c.p.lamps. System op- 
| ! tional. Ordin’ry ch’rge 54d. p’runit. 

Islington ..... | Since the opening 7d. for first hour, 6d. for second hour, No information ........................ ... Never supplied in any other way than 

of station. | 4d. for third and succeeding hours. | by demand indicator system. 

Kingston-on- Three years ' 6d. for 2 hours, 4d. afterwards ..... ! No doubt it has been a benefit, but im- Хо trouble with the new type of 

Thames possible to say in what direction. instruments. 

Nottingham ... | About 10 months. 6d. for first hour, 4d. afterwards. | No results given, but charges of 4d. for | Nearly all consumers have indicators. 

An all-round price of 5d. рег! second and succeeding hours reduced | No trouble experienced. 


unit charged for places of publie | to ód. in tbe case of theatres and, 


worship. music halls. 
Shoreditch..... Very short time. No information . eeeses 
Southport ...... Over two years ... 7d. for first hour, 4d. for second For 11 months ending Feb.,’97, units sold  Incr'sed cons'pt'n per lamp connect'd 
hour, 2d. for third aud succeeding рег lamp connected —8:9 unita. For1l! attrib't'dtouse of dem ndindic trs. 
houra. m'nthsend g Feb. 98, units sold per? тр Difficulty experienced in making 
| connected = 10°6 units. Increase, 155%. consumers understand the system, 
Southampton... | 16 months 6d. for 14 hours, 44d. afterwards... Improvement in load factor due to this Considers 44d. per unit too high for 
^ system. 2nd charge. Should be reduced to 2d. 
Stafford ......... About 24 years 74. for first hour, 3d. afterwards... , Certainly gives a better load factor... Consumers are careful not to awitch 


(since commence- on at one time more lights than 
ment of supply). they actually require. 
Sunderland ... | Introduced in 5d. per unit first 2 hours in two System has been beneficial. Load factor , About three-quarters of total con- 
1897. | winter quarters, Sd. per unit first] has increased hy 3 per cent. sumers supplied on this system. 
hour in two summer quarters, 
234. for remainder of units con- 
sumed each quarter. | 


Taunton......... Two years ......... 6d. for first hour, 34d. afterwards. Straightened out load curve after busi- Not supplied to all consumers, but 
| ness premises are shut. only to those who wish to be 
charged by that method. 
Wakefield About 6 months. 6d. for 2 hours, 4d. eee Not sufficient time in use to ascertain. ; Doubt if consumers will understand 
the system. 
Walsall ..... ... Nine mouths ...... i 6d. for 1} hours, 2d. afterwards ... . Hass improved the demand and brought Instruments accurate and satis- 
in consumers who otherwise would not factory. 
|. have used electricity. 
Wolverhampton About 6 months. | 6d. for 2 hours, Id. afterwards...... No experience obtainable ........... euet Used throughout. 


№. B.— The expression “ 6d. for 2 hours" means 6d. per Board of Trade unit for an average use of 2 hours daily per annum, or 730 hours. 


which is summarised therein are the opinions of the electrical | consumers is a great feature in its favour. In some of the 
engineers of the respective undertakings, which have been | instances in Table V. it will be observed the rate of profit 
obtained and kindly given for the purposes of these articles. does not appear to be a constant factor, as it ought to be. If 

From Table V. it will be seen that considerable difficulty | we take as examples Cardiff, Coventry, Hampstead, Islington, 
has been experienced in almost every one of the towns in | Kingston-on-Thames, Southport, Wakefield, and Wolver- 
getting consumers to understand this system of charging. | hampton, we find the charge is practically 6d. for two hours, 
Probably the majority of consumers never would understand | and 2d. to 4d. afterwards, which is, of course, equivalent to a 
it, because they know nothing whatever of the conditions of | charge of 1s. per unit for an average of one hour a day per 
generating and supplying electricity. This, however, is по | year. This seems to be an excessive charge, and more than 
argument against the adoption of this system, and the fact | should be necessary to cover the entire costs of production. 
that the rate of profit is practically uniform for all classes of If, however, the production costs are entirely paid in the 
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foregoing charge for two hours per day, then further charges 
of 2d., 3d., and 4d., appear exceptionally heavy. The chief 
values of this demand-indicator method of charging lies 
essentially in the fact that it affords the opportunity of 
including all the standing charges in the rate per unit for the 
first hour's daily demand. The subsequent charges should 
undoubtedly be only a little over the cost of generation. 
While there is no objection to charging 4d. or 5d. a unit for 
the first two hours, and, say, 2d. afterwards, it would be 
preferable by far, and, for reasons already explained, to charge 
6d., 7d., 8d., or 10d. for the first hour, and 2d. or leas 


afterwards. 
(To be continued.) 


EFFECTS OF PROLONGED HEATING ON THE 
MAGNETIC PROPERTIES OF IRON.* 


BY 8, R. ROGET, B.A. 


It has been known for some years that when transformers are 
kept in use, their open-circuit loss is liable to increase considerably 
with the lapse of time. This implies a deterioration of the iron core 
in regard to magnetic hysteresis. The subject began to receive 
attention in 1894.95, when some curves showing this increase in 
hysteresis were published by Mr. G. W. Partridge.t The effect 
was first thought to be due to a species of magnetic fatigue, resulting 
from repeated reversals of magnetism in the iron, but it was proved 
by Prof. Ewing early in 1895 not to be due to this cause;? and was 
further shown by the experiments of Mr. Bláthy and Mr. Mordey 
to be a direct effect of heat and to occur in transformers as a con- 
sequence of the iron being maintained tor lomg periods at a com- 
paratively high temperature. Continued baking of iron was found 
to produce a similar augmentation of hysteresis. The published 
results of Mr. Mordey, § and, later, those of Mr. Parshall,|| deal 
with prolonged heating at temperatures which do not exceed 140°С. 
At the suggestion of Prof. Ewing, the author has been carrying 
out in the laboratory of the Engineering Department of Cam- 
bridge University some investigations which deal with a more 
extended range of temperature. The experimenta are still in 
progress, but already results have been obtained which appear 
to be of sufficient novelty to warrant publication. 

The hysteresis of the iron was directly measured by means of 
Prof. Ewing's hysteresis tester, in which the work spent on a 
specimen rotating in a magnetic field is observed and is compared 
with the work spent in rotating standard specimens. = In these 
experiments the ваше pair of standards was used throughout for 
the calibration of the hysteresis tester. The test specimens were 
all cut from the same sheet of metal and were of soft Swedish 
transformer plate, having very low initial hysteresis. They were 
first tested in the annealed state and were then heated in small 
ovens which were kept hot by means of incandescent lampe. The 
temperatures of the ovens were observed in most cases by mercury 
thermometers, but those above 200°C. were measured by a 
Callendar-Griffiths platinum pyrometer. 'Thespecimens were taken 
out of the ovens from time to time to be tested, and all the tests 
of hysteresis were made at atmospheric temperature. It was not 
found possible to keep the temperature of each oven very constant, 
but when the ovens were once hot, the variation of temperature 
was rarely more than 10°С. in either direction. To these varia- 
tions may be ascribed certain irregularities which will be apparent 
in the observations, but the general character of the changes due to 
prolonged heating is sufficiently clear. Each specimen consisted of 
a bundle of seven strips 3in. long, and about gin. wide, and each 
strip was annealed separately by heating it to redness in a Bunsen 
flame, and allowing it to cool in the air. As the effects of prolonged 
heating described below were in all cases found to be completely 
removed by reannealing, the same samples could be used over and 
over again, and this was in fact done in most cases. In all the 
experiments the measurement of hysteresis relates to cyclic pro- 
cesses in which the induction B changes from + 4,000 to — 4,000 
C.G.S. unite. 

The effects produced by baking differ widely at different tempera- 
tures. Below 40°C. the author has found no evidence of any 
change. Between 40°C. and about 135°C. the hysteresis simply 
increases with time, at least during the longest time of heating tried 
ia these experiments. The increase of hysteresis is relatively rapid 
at first, and becomes slower as time goes on. Curves 1 to 4(Fig. 1) 
show results of this nature by exhibiting the percentage increase in 
hysteresis after various times of baking. The absolute values of 


* Paper read before the Royal Society, May 12, 1898. 

t The Electrician, Vol. XXXIV., p. 160, December, 1894. 

t Ibid., р. 297, January, 1895. 

S Proc. Roy. Soc., Vol. LVIL, p. 221, June, 1895. 

г Min. Proc. Inst. C. E., Vol. CXXVI., p. 244. 

1 Journal Inst. Elec. Eng., Vol. XXIV., p. 403; also Min, Proc. Inst. C.E., 


Vol. CXXVI., p. 206. 


the hysteresis at the different stages are stated in Table I. in ergs 
per cycle per cubic centimetre (for B = 4,000), together with the rise 
expressed as a percentage of the initial hysteresis to the nearest 
1 рег cent. The curves have been sketched by joining the observed 
points instead of drawing smooth curves through them, as this 


avoids confusion of points belonging to different curves. 


It was found, however, that at higher temperatures, from about 
135°C. upwards, a maximum value of the hysteresis was attained in 
а comparatively short time, after which continued heating caused 
a marked decrease of hysteresis instead of a further increase. The 


initial rise at the higher temperatures is very rapid ; for example, 
the hysteresis doubles in а few hours at a temperature of 160°C., 


and reaches nearly three times its initial value in a few days. 
Curve 5 of Fig. 1 exhibits this case, the data for which are given 
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in Table I. After seven days of heating the hysteresis of this 
sample began to decrease, and in 15 days it had fallen to 23 times 
its original value. A still more notable decrease occurs at higher 
temperatures. This feature in the effect of prolonged heating seems 
to have escaped the notice of previous workers in the subject. 

It appears that there is а temperature in the neighbourhood of 
180°C., for which the maximum increase of hysteresis is greatest. 
With higher temperatures the hysteresis, although rising more 
rapidly at first, does not reach so high a maximum value, and begins 
to fall sooner and faster, tending apparently to a lower steady state 
the higher the temperature. An example of this is shown in 
curve 7, Fig. 1 (temperature 260°C.), where a fairly low and nearly 
steady state is reached in the last days of the heating. In this 
instance it took the iron only about a quarter of an hour to reach 
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its maximum of hysteresis, which was only 91 per cent. higher than 
the initial value, Fig. 2 shows the earlier stages of the action for 
каре e pias of 125°C, and over. It will be noticed that the peak 
at which the hysteresis reaches its maximum in each case comes 
sooner the higher the temperature, and that its height becomes 
reduced when the temperature is high. The absolute values of the 
hysteresis in the experiments to which these curves relate are given 
in Table II. It is probable that the attainment of a maximum value 
followed by a decrease is not confined to tem peratures above 135°C., 
and it is intended to carry out experiments to find if this is во, using 
more prolonged heating. | 
In order to exhibit the character of the change in magnetic 
property, supplementary experiments were made by the ballistic 
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Table I.—Change of Hysteresis by Prolonged Heating. 


Ourvo NO. 1. 2, 8. 4, 5. 6. 7. 
Temperature. 50°С 65°С. | 87°C. 135°C. 160°C. 182°C. 260°C. 
Time Hysteresis. Hysteresis. Hysteresis. Hysteresis. Hysteresis. Hysteresis. Hysteresis. 
in days Abs. | Increase| Abs. |Increase| Abs. | Increase | Abs. Increase Abe. Increase Abe. | Increase; Abs. | Increase 
C.G.S. рег cent.) C.G.S. рег cent. C.G.S. per cent. C.G.S. рег cent. C.G.S. per cent.] C.G.S. per cent.) C.G.S. per cent. 
0 635 | 0 620 0 600 0 610 | о | 590 0 | 665 0 | 595 0 
1 P xs 635 2 695 16 960 57 | 1480 | 151 | 1680 | 153 | 1,030 75 
2 E э 695 12 710 29 1,020 67 | 1,600 | 172 n "X 940 58 
5 65 13 oh e 1,090 78 “ ME n" bs d "i 
4 B " 710 14 885 | 48 e 1,700 188 | 1,670 | 161 920 55 
6 615 | 16 740 19 910 52 | 1,325 117 s. MA 1,540 132 940 58 
7 m m 775 25 915 53 i | 1720 | 192 | 1,515 128 905 52 
8 M" 5 805 29 m .. | 1,415 | 132 | 1650 | 180 i: M" M n 
9 " i @ 930 | 88 | — | 1590 | 170 | 1,445 | 117 | 90 | 53 
12 | 3 1. 855 37 960 61 1,450 138 m Е 1440 | 116 n Ж 
13 | 65 | te | . | .. d ao Mes a „ | 80 | 50 
15 M EAE 875 | 40 ' 975 63 1465 | 140 1470 149 БЕ | 900 51 
20 | 660 4 940 51 1.090 82 КЕ | 
25 "P М 945 55 | 1,135 89 | 1,465 140 
27 60 | 9 | E MET ME. | 
BEEN Table II.—Change of Hysteresis by Prolonged Heating; Early Stages. 
Curve No. | BO 9, 10. 11. | 12. | 13. 
Temperature. 125 C. 160°C. 180°C. 200°C | 230°C. 260°C. 
Hysteresis. | Hysteresis | Hysteresis. | Hysteresi* | Hysteresis. Hysteresis. 
Time of heating ЕЕ „„ eus 
Incréase Increase Increase Increase Increase Increase 
| Abe; per cent. Abs. | per cent. Abs. per cent. A per cent Abe. per cent. AU per cent. 
Hrs. mins | | i | z | | 
0 0 600 0 5985 0 590 0 570 0 570 0 595 0 
0 10 630 5 630 6 2 e 785 18 800 40 Ke w 
0 15 ies " 790 33 2 % 1,145 91 
0 30 660 10 770 30 825 40 900 68 980 72 1,110 87 
1 15 E i нЕ 1,040 76. ue. uu. ^ » M ias 
1 30 680 | 13 1,015 71 X к 1,480 160 1,320 132 1,070 80 
2 30 | 60 | 15 1,090 84 1,100 87 |1455 | 155 ! 1275 | 14 | 
4 0 750 22 1,160 96 e 1,440 153 1,230 110 
6 0 800 | 30 | 1300 12 ss 3 | 1,415 | 146 1080 : 102 | 


Table III. — Cyclic Curves for Ring. 


1. | 2. 3. 
Before heating. After 20 hours at 200°С. After 4 days at 200°С. 
н ^ B. | H. | B. н B. 

жон ЖЕ „ 5 
136 4, oco 2:20 4,000 2:06 4,000 
1:26 3,650 1:97 3,170 191 5,500 
1-06 2,300 | 1:05 -1,900 | 147 1,950 
0772 — 850 0770 2.620 102 | -1,310 
C44 -2,320 0'28 - 3,100 | 068 | -2,480 
0:26 - 2,740 0:00 -$400 | 028 | —3,050 
0:00 -3,130 | -028 - 3,460 0:00 - 3,310 
- 026 -3,400 | -087 -3,700 | -028 - 3,520 
-0:72 -3,700 | -123 -3,790 | -0:87 - 5,740 
1:05 -3,850 | -151 3.880 | -145 - 3,930 


— —„—- —¾. EG — — 


Table IV.— Permeability Curves for king. 


2. 3. 
Before heating. After 20 hours at 200°C.) After 4 days at 200°C. 


H B он | B н | B 
0-19 9) оз ! т | оз 100 
0-39 220 0778 160 | 078 190 
078 | ш | 186 | 120 | 15 | 1,660 
6 1 , : ’ 

| ue | nomm | Be 
à ‚5! : 1: ; 

136 3760 | 235 | 4320 | 212 | 4,420 
185 5920 | 252 5480 | 255 | 5,340 
1°75 6150 | 272 | 6220 | 252 | 6100 


method using a ring of soft iron formed by coiling up a long strip 
of sheet metal. This was first annealed, and tested in the annealed 
state. It was then baked by heating at 200°C., and cyclic curves 
were determined in the usual way after the ring had become cold. 
The results are stated in Table III., and are shown in the curves of 
Fig. 3. Curve 1 shows the initial state (after annealing), where 
the value of the hysteresis is 830 ergs per cycle per cubic centimetre 
(B—4,000), Curve 2 shows the state after nineteen hours of baking 
at 200 C., when the hysteresis had greatly increased and had 


reached a value of 1,580 ergs. Curve 3 was taken after further 
heating at the same temperature for four days, by which time the 
decrease of hysteresis is very apparent, its value having diminished 
to 1,420 ergs. Permeability curves, taken by the method of 
reversals after heating during the same periods, are given in Fig. 4, 


Fia. 3, 


and show the falling-off and subsequent partial recovery in the 
permeability. 

In order to ascertain whether the effects could be due to the iron 
taking up anything from the atmosphere, a couple of specimens 
were, at the suggestion of Prof. Ewing, sealed up in exhausted 
bulbs and heated in the same oven with others exposed toair. No 
evidence, however, was found of any difference between the iron 
heated in vacuo and that heated in air. There is nothing to show 
that when baked iron is left for a long time it recovers from the 
condition produced by baking. But ſn all cases the iron is restored 
to its origifial state of low hysteresis by reannealing. In conclusion 
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the author wishes to express his thanks tó Prof. Ewing for many 
suggestions as well as for the facilities which have enabled the 


experiments to be carried out. 


[Subsequent to the writing of the above Paper, permeability 
curves have been taken, for а ring of the same material, by the 
ballistic method, up to a magnetic force of 25 C.G.S. units. A 


comparison of those taken before and after baking shows that the 


Е | ‘a 


saturation value of the induction is unchanged by prolonged heat- 
ing, for although the earlier part of the curve, as in the case given 


above, was much altered, the parta of the curves above a force of 


15 C.G.S. units are practically indistinguisbable.—May 15, 1898. | 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 

Bedtord nd sad) — — кке 4| Kingston-upon- Thames корр Maroh a 


Bradford (маше ker dc ved y 20 Leeds (Company).............. р 
Brighton (Municipal).......... May 6 Newcastle-upon-Tyne (Co.) .... April 99 
Burton-upon-Trent (Municipal) April 15| Northampton (Company)...... April 1 
Charing Cross (Company) April 22| Notting Hill(Company) ...... March 11 
Chelsea (Company) A ay 20 Oxford (Company) ............ April 
Clerkenwell (Company)........ March 18| Richmond (Company).......... arch 4 
Dover (Company) March 11 | Scarborough (Company) ...... pril 1 
Guildford npany).......... May  13|8t. Pancras (Vestry) ) May 13 
Hanley (Municipal) .......... April 8 Shoreditch (Vestry) .......... ay 27 
Hastings and St. Leonard'8(Co.) April 29| Wandsworth (Company) March 18 
Hove (Company)) ay Westminster (Company) ...... April 22 
Huddersfield (Municipal). March 25 ! Worcester (Municipal) ........ May 18 


Southampton Corporation Electric Supply Works. 

Electric supply in Southampton was commenced towards 
the end of 1891 by the Southampton Electric Light and Power 
Company (Limited); but the undertaking was acquired by the 
Corporation aa а going concern for the sum of £21,100 in Sep- 
tember, 1896. The following table, which accompanies the 
1897-98 accounts recently issued by the Corporation, gives a 
summary of the progress of the works since their inauguration: — 


Table showing the Progress of the Southampton Electric 
Supply Works, 1891-98, 


Under 
Under local company. Corporation. 
Item. Years ending Dec. 31 Years ending 
| ыл March 31. 
1892. | 1893. | 1894. | 1895. | 1897. | 1898. 
Units sold . . . we 65,587 53,648 85.501 [100,473 131,843 191,868 
her unt... \ |7-284. | 687d. |6/784. | 68d. 6.204. | 535a. 
Total pen per unit sold | 827d. | 432d. 4:414. | 452d.| 3:674. 1 3°10d. 
Gross profit (exclusive of А 
FV nil 2485 2814 £966 | £1,472 | £1,913 
Percentage of gross! 5187! 617% 


profit to capital ...... J 
Lamps connected inc. p.] 
at end of year ......... J 
/—. — — * Includes Harbour Board craues - 1.500. 
It will be seen that in regard both to the quantity and the 
remunerativeness of the business done there has been a per- 
sistent and steady improvement. The number of units sold 


2,200 | 5,162 |*5,396| *6,887 | *8,948 |*11,845 


— — — . 
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has nearly doubled since the purchase by the Corporation, and 
the gross profit has increased in the same ratio. 

The &mount of loans sanctioned up to the end of the year 
1897-98 was £56,064, at 23 per cent., the whole of this amount 
having at various dates been received. Of this sum £80,918 
has been expended on works, or at the rate of £103 per kilo- 
watt capacity. Considering that this is a battery station, 
working at low pressure, the outlay is by no means excessive. 
Owing to the lump sum of £21,100 having been paid for the 
entire undertaking, and the absence of detailed valuation of 
the items of the plant acquired by the Corporation, it is, of 
course, impossible to set out the items of capital expenditure 
in the table on the opposite page. The following statement, 
however, gives the additional expenditure during each year :— 


Item. During 1896-7. | During 1897-8. 

Lands and buildings ... 25,479 £148 
Machiner . . 295 12³ 
Mains and services s 258 1,669 
General stores 43 25 
Miscellaneous expenses 1,085 282 
Meters NH 174 525 

Tota л hee menit: £7,524 £2,494 


In 1894 the load was augmented by the addition of the 
electric cranes at the docks, and, these having been working 
ever since, a considerable amount of energy has been supplied 
to them. It would be of interest to state in the official tables 
the number of units supplied for these cranes, and we hope 
this may be done in future. The cranes are of a capacity 
equivalent to 1,500 8-c.p. lamps. The total output for the 
year was 228,277 units, of which 191,868 units have been 
sold, bringing in a gross revenue of £4,892, or 5:49d. per unit 
sold. There were 11,845 lamps connected (including the 
crane equivalent), and thus the revenue per lamp has been 
78. 5d., а fall of 1s. 11d. below the corresponding figure in 
the previous year. The total costs for the year have amounted 
to £2,479, or 8-14. per unit sold, as against 8:684., a fall 
of 0-58d. per unit. This improvement has been effected by 
economies in repairs and maintenance of the station, and by 
the effect of an enlarged business upon practically constant 
management expenses. The working profit stands at £1,913, 
nearly 64 per cent. on the mean capital expended. After 
setting aside £1,208 for redemption of capital and paying 
£726 interest on loans, there remains a small deficit of £19. 


Bournemouth and District Electric Supply Company (Limited). 


Some important changes have taken place in the financial 
relations of this undertaking during the past year. There 18 
a loan account of £63,891 for which the Company Was 
originally indebted to the County of London and Brush Pro- 
vincial Electric Lighting Company (Limited), but this interest 
in the concern has been acquired by the Bournemouth an 
Poole Electricity Supply Company (Limited). The Six per 
Cent. First Mortgage Debentures issued in 1893, amounting 
to £10,000, were redeemed in July at a premium of 5 per 
cent. А sum of £6,700 received from the County of London 
and Brush Provincial Electric Lighting Company, in respect 
of certain options, has been applied to the extinction of 
the Suspense Account. 

The authorised capital of this undertaking is £50,000 in £5 
Ordinary shares, of which £28,625 has been paid up, an 
loans amounting to £63,891 at 6 per cent. interest. The 
capital expended is £86,409, of which £7,075 has been spent 
during the year, chiefly on mains and machinery. | 

During last year 518,042 units were generated, of which 
388,658 were sold, the total revenue amounting to £9,863, or 
practically 7d. per unit. The total costs amounted to £5,108, 
ог 3:624. per unit as against 5:08d., making a considerable 
fall of 1:46d. per unit. Economies in the generating expenses 
have produced the bulk of this improvement; management 
costs have slightly increased. The percentage of total ccsts 
to revenue has been brought down to 51:8 per cent, and & 
working profit of £4,755 ucquired. Owing to heavy charges 
upon loan capital, however, the final result is unfortunately 
a deficit of 493. But Bournemouth may look forward 
expectantly to better days. 
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SOUTHAMPTON. BOURNEMOUTH. 


Southampton Corporation, The Bournemouth and District Electric Supply 


Date of Commencement of барут T—— 1991. 1891. [Со, (Ltd,) 
System of Suppli . — ó-wire with batteries, Alternate-current transformer sub-stations, 


%% J. H. Lee. F. W. Clements. 
YEAR ENDED Mar, 51, 1897. DEC. 51, 1896. 


Undertaking Worked 5% ——.—— 


DEC. 31, 1897. 


Mar. 31st, 1898. 


UANTITIBS—. 
Units — —€—— ——— P Ó—M 513,042 
„ BOLD (TOTAL) ........:........ алые йыйды 658 
„ sold to сопзишетв...................... ГЕСЕР e. ,658 
„ sold for public lighting, Bii to еы зуб» i EA 
used on Work Z . nba 11,679 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 167 
Maximum supply demanded ...... ä 480 kilowatts 
Number of public lamps. . . . ә ob nil 
Number of consumers necatus sdb deer „22 
Connections to mains in 8-с.р. lamps ..................... 26,113 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 20,300 


CAPACITY ОР PLANT IN КЇППОФЎ/АТТВ..................... 


Per kllowatt 
capacity. 


CAPIT — , 4 | eapecity. , — à—1.] owpacn КО, c. | Own 
AUTHORISED (TOTAL) ..... TII — зә , 
meh E adm Re HEAR DAR IM — ө ве £50,000 | 2794 2794 
Loan (including Res charges) еа pradessunccs | — — 
RECEIVED (TOTAL) .......... "кее ОНУ 86,141 | 137 147 
— „eee TIL 28,625 454 45˙4 
Loan (including Debenture charges) 57,516 91˙3 101 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — 
Share (unissued) ......... обесе е оба neo age o peo etae bees T — EL сЕ. 33:9 
Daa sees өе»; shoninis s = 231 — 
Loan (including Debentures) . . n — — — 
Daten e essen wrens — ET — 
RESERVE OR SINKING РОМ ......,....................... . — 
DEPRECIATION FUND ...................... (eii ii T Ан ды 20 xd 186 
EXPENDED (TOTAL) ..................... ee a . a 37 
Lands and buildings ..... P на үбөлөө —— n 5020 Ну 270 
ABB. —  P— se T — a = | = 62°6 
Bs er dirige» ede — ве 8 | = 44°5 
са ri Vasca e es 2. "M NN: 5'05 
BALANCE OF CAPITAL ACCOUNT............ ——— Á 92-9 97 
REVENUE— Total. Per unit sold] Total. Per unit sold. 
"pae R TEAT АСТР | £8,244 704d. | £9,863 6:99d. 
/ vae page rdi) E aa ase qun | 7,588 6:48d. 9,212 6:554. 
е meters, Ke vin Pin ahendn glover agence 413 0:553d. 451 0:324d. 
+ public lighting Mr reete — — == — 
e ПОО ОС fuo, б, / баид — ies — 
miscellaneous sources . 242 0˙207d. 194 0:138d. 
EXPENDITURE OUT OF REVENUE — | 
ЖИЛ ОШ: caa on rode roget toi CER Ike T e crea eus 3104. | £5,960 | 508d. | £5,108 3 62d. 
WORKS COSTS ...... T €——————— P 2˙28d. 1.700 2:13d. 4,839 413d. ‚557 252d 
А КОТОКО too one aee acra paro 1.133 #004. 1,008 1:954 || 4,048 | 346d, 243 230d 
Fuel (including cartage, &с.)........................... | 639 1:164. 956 1:204, 1,676 1484. 1,509 0:928d 
Ol WIS WADMES, SOROR Joi оку aho ia Apa FA а CNRC 75 0:1364. 110 |  0'138d. || 481 | 04104. 453 0:321d 
b LESE rts сас с аваад нува | 265 04794, 411 05144. 1105 | 09414. 1,165 0:826d 
Repairs and maintenance at station . 157 0:286. 81 | 01014. | 788 0:6724. 516 0:2244 
Distribution of electricity . . .. . 6 ce ee | 117 02134. 142 | 01784. || 791 | 00754. 114 0°228d 
„„ rere Zend E ATATEN үлү | 102 0:1864. 98 0°123d. || 215 0:2354d. 228 01624. 
. Repairs, renewals of mains, &с......................... | 15 0:027d. 44 | 00554, | 516 04404. 86 0:0614d. 
C/ AAA A ме, | — — — | | - — — ке 
re EI eee E NET 2 — — | — — | — -- = 
NEC ТРИОСИ NETTE OU APER | zx. | - — | — | — | — — = 
1 AND PROPERTY CHARGES............... 768 | 140d. 779 0:974d. | 1,121 0:956d. 1,551 110d. 
oyalties ......... КОЛУК ЕТИН КҮТ * З = = | — | — — Р: 
РТА ᷣ ͤ A odes ĩ⅛ͤ1v ĩðͤ vr 130 0:237. 100 0°1254. 1. 194 | 01604. 6857 Cd. 
Management DISSE nU EP dde TA aad CREE TIS Mesa das sek astu dts 680 1`164. 670 0°8504. | 2 Gd. $64 | 06124. 
w AAA ͤ Ä 461 0:840d. 476 0:596d. | 520 0:27%4. 274 | 0:1944d, 
PPV ²˙ ИН eie ecd ̃ v! m 78 0:142d. 53 0:0664. 56 0:0484. 51 | 00561. 
Establishment charges eene 25 0°046d, 47 0:059d. 184 0:1574d. 149 0°106d, 
K Koc 5 W.Qꝗ——-1..i ¾ A полако валад: = 74° 0:135d. 103° 0:1294. | 567^ 03134. 590* 0:27764. 
4 to mean MW to mean Tot: 4 to mean ur to mean 
FINANCIAL RESULTS— Mus. jesexputed| SOSE epexpmdcm “90E eee ee Total Карекртдең 
WORKING PROFIT FOR YEAR ............................. £1,472 518%” | £1,913 6457 | £2,283 9:037 £4'755 | 5747 
Sum carried to Depreci ation Fund Tr — = — 1,174 1:427, 
Sum carried to Reserve or Sinking Fund. £09 1*4957. v 1,208 4 07 А = „= =з — 
Net interest on loans (incl. Debenture charge з). 924 525%" 126 245 5,212 2:93*7/ 5.074 4427 
BALANCE FROM LAST АССООМТ......................... - 21 0071 208 | -0315 nil — 
BALANCE AVAILABLE FOR DISTRIBUTION, EM uo. 214 00747 == " — | — 
DONNE uoa omi A ·˙w n tbat ass — — 191 Uum | 1.100 Год WP | Wey 
ORDINARY DIVIDEND PAil . = — - . = | 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 5787, 56:5% 724. 5187 
Expenditure per kilowatt capacity ...................::... £6. 148. 7d. 8. 5з. 2d. | £9. 9s. 24. £8. 2s. 2d. 

PER KILOWATT CAPACITY .................. | £11. 12s. 7d. £14. 12s. Та. l £13. 2s. 0d. £15. 13s. 0d. 
Expenditure per 8-с. lamp capacity . ... . 4s, 4d. 58. 44, 5s. 104d, os. 034, 
REVENUE PER 8-C.P. LAMP CAPACITY .................. | 7s. 61d. 9s. 51d. 8s. lid. 9s. 80d. 
MANU PER 8-C.P. LAMP CONNECTED ............... | 9s. 4d. 75. 5d. | 7s. lid. 75. 64d. 

rice c ed for lighting, per unit eese T] h 7d.“ F 7. d ty Se 
Price — for 8 — D ? 1 Га | кмш; р 
Price charged for public lighting, per lamp ETET. | 5 —— — — — — — 5 
— —— a Includes asum | BOURNEMOUTH. - REwAEKs.- à Includes £1,355 in 


SOUTHAMPTON.—RkMAKRKS—* Includes Harbour Board cranes, an equivalent of 1,500. 
of £21,100 paid on purchase of Southampton Electric Light and Power Co.'s undertaking during the first year. 1896 and £2,247 in 1597 for transformer sub- stations and 
b An item of £138, being management ex enses of Southampton Electric Light aud Power Co., Ltd., is divided | pits. 5 Includes £123 to insurance, £149 to ‘ stores and 


proportionately amongst other items. ncludes £71 to insurance. d This balance is after deducting £19 to | works p agar! aud +2 Sto auditing. «Inc ludes £103 

np duty compounded. е Includes 28 to insurance and es to anditing. 7 Carried to suspense account to insurance, £229 to “stores and ws FA expenses and 

w stards at £1,188 This deficit is after deducting £19 for stamp duty compounded. g Percentage to | | Sad ap to Rudi 45 re 68 eu iz e system (7d. 
"m 
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ELECTRICAL TESTING POR TELEGRAPH ENGINEERS.—By J. Hon 
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k 
THE DESIGN OF ELECTRIC RAILWAY MOTORS. 


The Institution of Electrical Engineers concluded its 
1897-98 session on the 26th ult. with a discussion on Prof, 
Carus-Wiuson’s Paper, on “The Design of Electric Railway 
Motors for Rapid Acceleration.” The occasion may afford an 
opportunity to remark that the session thus brought to 4 - 
termination has abounded in instructive Papers and useful 
discussions. Both the initial and the terminal Papers dealt 
with matters relating toclectric traction, Mr. Erster ’s contribu- 
tion on “Accumulator Traction on Rails and Ordinary Roads" 
opening the session on November 11th last; while the 
important Paper by Mr. Нлммохр, on The Cost of Genera: 
tion and Distribution of Electrical Energy," may be regarded 
as concerning the same subject indirectly. Two Papers on 
electrochemical matters and one on the manufacture of lamps 
and other apparatus, together with Mr. Swaw's presidential 
address in January, complete the tale of the session's activities. 

Prof. Canvs-Wirsox's Paper—a portion of which we reprinted 
in our issue last week, the remainder appearing in another 
part of this week's issue— calls for comment chiefly on three 
points; viz., first, his general method of treating motor 
problems ; secondly, his assumptions in regard to the require- 
ments of electric railway practice; and, thirdly, his suggestions 
for meeting those requirements. On each of these three 
points he joins issue with an important section of authorities 
on the subject, and puts himself to no inconsiderable exient 
into conflict with existing practice; and, if only for these 
reasons, close consideration of the merits of his methods is 
rendered advisable before they ean be adopted generally. In 
regard to the method of treatment of the general subject, the 
essential or basic principle adhered to by Prof. CaRus-WiLsoN 
18 that the motor must be regarded as being ai rest, rather 
than in motion; that, in fact, the problems involved should 
be regarded as belonging to statics rather than to dynamics, 
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апа not until the main characteristics of the motor have been 


decided upon should any attention be paid to the fact that it 


will have to move, and move at anything but a steady speed. 
In many respects Prof. Carus- Winsow's treatment of the sub- 
ject is new rather in words than in principle. His induction 
factor ” is substantially the equivalent of a quantity proposed 
fifteen years аро by Derrez, and called by him the priæ de 
l'efort statique. Prof. Wirsow's curve of the “induction 
factor” is, in fact, simply & curve of magnetisation plotted 
against current. The use of a factor corresponding to this 
quantity has been made for some time past by writers on 
electric motor subjects, especially in educational text-books ; 
for example, in his magnum opus Dynamo-Electric Machinery” 
Prof. Sinvawus P. THowPsoN makes considerable use of а 
quantity, which he calls Y, the value of which is determined 
іп a similar way to the quantity termed by Prof. Wirsow 
ihe induction factor. While there is no doubt, however, 
that many problems connected with the torque and 
draw-bar pull of motors can be advantageously discussed 
on the assumption that the motor is at rest, it is easy 
to carry this method of treatment too far when deal- 
ing with the all-round practical design of motors for traction 
work. The change from the one set of conditions to the 
other is not satisfactorily produced, in practice, by merely 
introducing the symbol for “ revolutions per minute,“ into а 
set of equations obtained on the arbitrary assumption of there 
being no motion. 

Of even more practical importance than the mode of regard- 
ing the subject is the determination of the conditions which are 
to obtain. Prof. Wirsow restricts his Paper to the design of 
motors for rapid acceleration, and he assumes that the vehicle 
will attain full-speed from rest with an acceleration of con- 
stant value. He then obtains the curious and academic law 
that, in order to travel over a given piece of track in a 
minimum time, half the distance must be covered under uni- 
form acceleration in two-thirds of the time. This conclusion, 
however, is based upon а number of assumptions that, wethink, 
are not justified by every-day practice. The advisability of 
a constant acceleration from start to full speed is open to 
doubt, though it is, of course, a truism that given a certain 
maximum acceleration the time of getting up speed will be 
least when that maximum continues uniformly during the 
whole period of acceleration. The main question is: What 
acceleration will the public put up with ? Experience shows 
that a higher maximum acceleration can be withstood without 
discomfort when the vehicle starts with a small and gradually 
increasing acceleration than when the vehicle commences 
to move with the maximum acceleration. The starting jerk 
is а thing to be avoided. Commonly the curve of acceleration 
is one that rises rapidly from nearly zero, attains a maximum 
gradually, then falls away gradually, and afterwards rapidly to 
zero ав full speed is attained. With brake retardation the con- 
ditions are only approximately similar, and in many cases the 
brake must be applied with maximum retardation at the outset. 
Moreover, the customary limit of brake retardation is con- 
siderably higher than the maximum acceleration commonly 
adopted. With the abandonment of constant acceleration half 
Prof. WirsoN's argument in favour of the law enunciated disap- 
pears. The other half of the argument seems to be based on the 
assumption that with a given motor and reduction gear it is 
possible to effect a practical variation in the starting accele- 
ration by changing the size of the driving wheels. He shows 
that decreasing the diameter of these wheels reduces the 
acceleration period and final speed, but augments the accele- 
ration. While this is not without interest theoretically, it is 
doubtful if it can be made use of in practice. In the first 


place, there is a curious inversion of the usual order in select- 
ing the wheels after building the motor ; though we are aware 
that on some of the high-speed lines in America standard 
patterns of motors have been fitted with exceptionally large 
driving wheels. It is not always possible to decrease the 
size of the driving wheel so as to adapt the motor to the 
particular acceleration required to get & car over a given 
length of track in a given time, There might not be space 
under the car for the motor if the wheels were made smaller. 
There are other important quantities besides the acceleration, 
which Prof. Wiuson assumes to be uniform, which neverthe- 
less are variable in practice; and this fact must necessarily 
cast a theoretical and academic hue over his main conclusions. 
Gradients and curves, irregularities in the tractive resistance 
of the track, hindrances due to small headway and cross 
traffic, and a host of minor influences, will combine to make 
it impossible to run an electric car according to Prof. Wirsox's 
diagrams. And, if the conditions of running are subject to 
such material alteration, so must the elements in the design 
of the motor—which are vitally affected by those conditions— 
also be diverse from those proposed in Prof. Wirsow's Paper. 

Although it will be seen from our criticisms that we do not 
consider this Paper а sufficient and complete guide to the 
design of motors for electric railways, yet it must not be вир- 
posed that it does not contain instructive and valuable infor- 
mation of a technical nature. Incidentally, there is a mass 
of useful data of electric tramways and railways in America ; 
and some of Prof. Wirsow's criticisms of these, as well as of 
our English lines, are suggestive and of no small value. Even 
the main conclusions, though in our opinion defective, would 
probably furnish an electric traction engineer with more than 
one useful hint, which, adapted to the conditions of actual 
practice, might lead to advantageous modifieations in the 
design of plant. The thanks of the electrical profession and 
industry are therefore due to Prof. Witson for directing 
attention, ав he has done, to the details of this growingly. 
important subject. 


ELECTROLYTIC METHODS OF BULLION REFINING. 
BY JOHN B. C. KERSHAW, F. I. O. 


In one of the series of articles upon the Electro- Chemical 
Industries of Europe and America, contributed by the present 
writer to The Electrician in the early part of 1897, reference 
was made to the electrolytic method of refining bullion, and a 
detailed description was given of the Moebius’ process as 
worked at Frankfort, and at St. Louis, in America, for refining 
silver.* Similar details relating to Dr. Wohlwill's method for 
refining gold bullion could not at that date be given, although 
it was known that such a process had been developed and was 
in actual use at the Nord-deutsche Affinerie, Hamburg. 
The inventor of this process has, however, recently published 
а very full account of his experiments, and of the practical and 
theoretical details of his process, in the Zeitschrift für Elektro- 
chemie,t and with the aid of this article and of the patent 
specification, the writer is now enabled to present a fairly 
full aecount of this latest recruit to the ranks of successful 
electro- chemical industries. 

Historical Notes. — The earliest wet method of separating or 
“parting” gold from the silver, with which it is always alloyed 
in gold bullion, was that depending upon the solution of the 
silver by means of boiling nitric acid. A modification of this 
process, by the substitution of sulphuric for nitric acid, was 
introduced into Paris by D’Arcet in 1802, and into the London 
Mint Refinery by Matheson in 1829. The gold obtained by 
this method is not absolutely free from impurities, and in 


* The Electrician, Vol. XXXVII., р. 605. t Vol. IV., pp. 379 et req. 
+ British Patent, No. 7,783, 1896. 
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were always present. This chemist introduced the “aqua 
regia process” for removing these rare metals. This consists 
in dissolving the gold, freed from silver as described above, in 
aqua regia, diluting, and in precipitating the gold by means 
of ferrous sulphate or ferrous chloride. After allowing the 
precipitate to settle the platinum, palladium, &c., are thrown 
down from the clear solution by means of sulphuretted 
hydrogen. This process, in conjunction with a modification 
of the sulphuric acid parting process, known as the “ Gutz- 
kow process," is the wet process still commonly used for 
separating the metals gold and silver from those of the 
platinum group, and it is obviously both troublesome and 
costly to carry out. 

In 1878 the chemists of the Nord-deutsche Affinerie“ at 
Hamburg, one of the oldest electrolytic copper refineries in 
Europe, commenced to experiment upon the electrolytic 
refining of gold. At the Paris Exhibition of 1881 they were 
able to show а bar of electrolytically-refined gold testing 
1006 fine, and the method now patented by Dr. Wohlwiil in 
the chief gold-producing and gold-refining countries, is the 
outcome of the experience gained since that date. The 
methed is not only applicable to gold bullion, but to the 
principal alloys of gold met with in the arts, and plant has 
been designed for working the process upon a considerable 
scale of operations. 


The Practical Details of the Process.—The Wohlwill process 
depends upon the use of the impure gold as anode in an acidified 
‘electrolyte of gold chloride, with cathodes of thin sheet gold. 
When the electric current is passed through this electrolyte 
gold and platinum pass into solution as chlorides, but the 
silver is converted into the insoluble chloride, and collects 
with some gold as anode slime on the lottom of the vat. In 
principle the process is similar to the copper and silver 
electrolytic refining processes, but difficulties peculiar to the 
solution of gold, when used as anode in a chloride solution, 
.have delayed the successful development of the process. These 
will be more fully dealt with in a later part of this article. 

The electrolyte must be made up with distilled water and 
must contain 25 to 80 grammes gold per litre as auric 
chloride, and from 20 to 60 cubic cm. fuming hydrochloric 
acid (1:19 specific gravity) per litre. It has been found that a 
definite temperature and a definite acidity of the electrolyte 
correspond to a definite current-density, which it is impossible 
to exceed without causing an escape of free chlorine at the 
anode. Increase of acidity or of the temperature of the 
‘electrolyte will prevent this, and, therefore, if during the 
process chlorine gas should escape at the anode, more hydro- 
сШогіе acid should be added. Тһе temperature must be 
maintained between 60'C. and 70°C. during the passage of 
the current. With the temperature and acidity named it is 
possible to obtain continuous solution and deposition of the 
gold,. even in a dilute electrolyte, with current-densities 
ranging from 95 to 190 amperes per square foot. The anodes 
of gold bullion are cast 4mm. thick. Using an initial 
current-density of 38 amperes per square foot 80 per cent. of 
the anode will have passed into solution in 21hrs., 10 per 
cent. will be found in the anode slimes, and the remaining 10 
per cent, will still hang together as anode, and must be taken 
out, washed and re-cast. The gold found with the silver 
chloride as anode slime is due to а secondary action, and its 
origin will receive fuller notice below. The cathodes are 
made from thin rolled sheets of electrolytic gold, of the same 
height ag, but ot less breadth than, the anodes. The distance 
separating anodes and cathodes may be 30m. 

Earthenware or porcelain cells must be used, or cells of 
some material capable of resisting the action of the hot acid. 
During the course of the electrolysis the amount of gold 
present in the solution will diminish, owing to the loss of 
portion of the chlorine at the anode upon the silver, platinum 
and other impurities. ‘The proportion of chlorine lost in this 
way of course increases with the impurity of the alloy used as 
anode materiul, and it is necessary to add from time to time 
gold chloride solution from some other source to the electro- 
lyte, in order to maintain the concentration of the electrolyte. 
At the temperature named above there is some loss of water 
as steam from the electrolytic cells, and an automatic supply 
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device must be used to replace the evaporated water.. Wash 
water from the slimes and deposits is used for this purpose. 
The anode slime is removed from the cells at short intervals 
for chemical treatment.: When the anode alloy is very rich 
in silver, an automatic mechanical device is required to remove 
the silver chloride from the anode face to which it has a 
tendency to cling. 

The platinum and other impurities which collect in soluble 
form in the electrolyte can safely be allowed to accumulate 
for & considerable period, as their presence tends to improve 
the density of the gold deposit at the cathode. Palladium is 
the only metal which has an opposite effect, and the amount 
of this metal present in the solution must not be allowed to 
exceed 5 grammes per litre. The gold is deposited in coarse 
crystalline particles, which can be easily detached from the 
anode surface. Increase of concentration of the electrolyte 
improves the adherent properties of the deposit. If lead be 
present in the anode alloy in considerable amounts the solu- 
tion speedily becomes saturated with lead chloride, and this 
salt crystallises out upon the walls of the cell and upon the 
electrodes, and renders the deposit of gold impure.. In this 
case concentrated sulphuric acid is added to the electrolyte in 
sufficient amount to remove the lead as insoluble sulphate. 

Chlorides of the alkali metals may be used in place of hydro- 
chloric acid, but when platinum is present and is to be re- 
covered, those chloride salts which form insoluble double 
chlorides with platinum tetra-chloride must not be employed. 
The platinum is recovered from the solution by precipitation 
as insoluble double chloride with ammonium chloride. The 
average fineness of the electrolytic gold obtained at the cathode 
is 099:8. 

The gold depositing vats of the “ Frankfürter Gold und 
Silber Scheide Anstalt" at Hamburg suffice for the depost- 
tion of 75kgs. fine gold per 24 hours, and cover only 64 sq. ft. 
of ground space. The E. M. F. required for a current-density 
of 95 amperes per square foot is only 1 volt. 


The Theory of the Process.—The greater portion of the 
article by Dr. Wohlwill, alluded to above, is devoted to an 
account of the experimental work undertaken in order to 
elucidate the chemistry of the process. This is much less 
simple than one would have supposed, and Dr. Wohlwill has 
brought to light some very remarkable properties of gold in 
relation to chloride solutions. 

In the first place he found that neither a neutral gold 
chloride solution, nor one containing the salt AuClz KCl or its 
homologues, would serve as olectrolyte. The chlorine liberated 
at the anode from these solutions escaped as gas, or reacted 
with the water and liberated oxygen; but it did not lead to any 
solution of the anode. This was in direct conflict with the 
generally aecepted view that free chlorine could act upon gold 
under all eonditions. Continuing his experiments he found 
that if free hydrochlorie acid, or an excess of the alkali metal 
ehlorides were present in the solution, the gold anode dissolved 
on passage of the current, and from this he was led to the 
opinion that gold will only dissolve in chloride solutions when 
the conditions are favourable to the formation of the complex 
salts of the type AuCl,M or AuCLM, in which M represents 
hydrogen or а monovalent metal. The necessary condition, 
therefore, for the regular solution of the anode is the presence 
of an excess of some chloride. 

In the Wohlwill process this is provided by the continual 
addition of hydrochloric acid to the electrolyte. Direct proof 
of the presence of the ion-AuCl, in the solution was furnished 
by the test made with silver nitrate; the precipitate first 
obtained with this reagent was a complex ore containing gold, 
and only on standing or on exposure to light did the well. 
known precipitate of silver chloride separate out. 

The second point that demanded explanation in the conduct 
of this process was the discrepancy between the dissolved or 
deposited weights of gold per ampere hour, and those calcu- 
lated by means of the electro-chemical equivalent for gold. 
The latter were in every case less than the former, and the 
difliculty was increased by the variations in the amounts dis- 
solved or deposited per ampere hour under differing conditions 
as regards temperature and current-density. Apparently 
Faraday’s law was not applicable to the deposition of gol 
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from its chloride solutions. Many experiments were made 
to elucidate this strange phenomenon of а variable .electro- 
chemical equivalent. 

These ultimately led to the assumption that both mono- 
valent and trivalent gold ions were present in the electrolyte, 
and were together sharing in the carrying of the current from 
anode to cathode. When the number of the monovalent gold 
ions was much the greater, the weights of gold dissolved and 
deposited per ampere hour were of course much above those 
calculated for trivalent gold; when the trivalent gold ions 
preponderated, the discrepancy between the actual and calcu- 
lated weights was diminished. 

Dr. Wohlwill further found that a high current-density 
favoured the formation of trivalent ions, and in certain experi- 
ments under these conditions obtained results which closely 
approximated to those calculated from the electrochemical 
equivalent for trivalent gold. When on the other hand the 
current-density employed was reduced toa minimum, the gold 
passed into solution chiefly in the monovalent condition, 
and the weights of gold dissolved at the anode and deposited 
at the cathode closely corresponded to those calculated from 
the monovalent equivalent for gold. In actual refining opera- 
tions it proved advantageous to use a high current-density, 
for the reasons given below, although much more gold was 
deposited per ampere hour when a low current-density was 
employed. 

The third curious phenomenon connected with the operation 
of this process was that, although the anode slime contained 
gold, this gold differed in physical properties from that 
forming the anode, and an analysis showed a different com- 
position. It could not therefore be regarded simply as 
detached particles of the anode, but must have had its origin 
in some secondary reaction occurring in the solution. 

Dr. Wohlwill advances the theory that it results from the 
decomposition of the aurous chloride present in the solution, 
according to the following equation: 8 AuCl=AuC),+2 Au, 
the metal gold, in a finely-divided state, and auric chloride 
being produced. Не considers that a similar reaction occurs 
in copper refining, and that portion of the copper found in 
the anode mud in the copper vats owes its origin to & similar 
decomposition of cuprous sulphate, It is on this account that 
a high current-density is employed in gold refining, for the 
conditions that minimise the number of monovalent gold ions 
in the solution, will lessen the losses that can occur from the 
decomposition of the aurous chloride. | 

Conclusions.— The advantages claimed for this process over 
ihe older sulphuric acid and aqua regia parting methods are 
those of greater economy and convenience. In this electro- 
lytic method the greater portion of the acid is used over and 
over again ; in the older method this was impossible. The 
method is more convenient since in one operation the gold is 
both dissolved and deposited in the pure state, the silver is 
separated in an insoluble form, and the platinum group of 
metals are obtained in solution. Though gold bullion con- 
tains only a very small percentage of these latter, the value of 
the accumulation of a few months' work is very considerable ; 
and, as in copper refining, the value of the recovered impurities 
may cover the cost of the electrolytic procedure. 

With & daily treatment of 20 kilos of gold bullion containing 
only 1 in 1,000 of platinum, 2 kilogrammes of the latter metal, 
valued at £128, will have accumulated in the solution in the 
course of 100 working days. 

In the writer's opinion it can only be а question of time 
before this electrolytic refining process has entirely displaced 
the older purely chemical method of parting the noble metals, 
since the same advantages of greater economy, simplicity, and 
cleanliness are to be gained by the change, as іп the case of 
silver and copper. 
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THE DESIGN OF ELECTRIC RAILWAY MOTORS FOR 
. RAPID ACCELERATION.* 


BY PROF. C. А. CARUS-WILSON, 
( Concluded from page 148). 


If now the velocity ratio employed can be increased, in the ratio 
of 71 to 106, or—what would come to the same thing—if the 
diameter of the driving-wheel can be decreased in the same ratio, 
the induction factor at 15 amperes must be reduced to 23:8, so 
that the final speed may remain unaltered. Let h К equal 23:8 оп 
the M scale. It follows that a straight line through a and k 
will cut the vertical line through g at f, where g f is equal to 71 on 
the M scale. We have thus made our induction curve pass through 
the point of maximum M for 45 amperes, and а k h is the best 
induction curve from the point of view of economy. We have done 
this by simply increasing the velocity ratio апа altering the inclin 
ation of the induction curve to the axis of the current. This 
inclination will depend upon the permeance of the air gap if 
the iron circuit is unaltered: Hence, by rightly proportioning the 
gap and the velocity ratio, we can obtain results approaching very 
nearly to the greatest possible economy. Since ; k in Fig. 6 is 


equal to 0:1747 Pa, and а h is equal to 2'03 ., T being the 


retarding force in pounds at the car axle, the tangent of the angle 
k а is given by » 
et? d 


| tan k a h = 0:086 mpi = oom 4 o. (18) 
Hence, we can write, : 
pASg=685x 10. ,. . o . (19) 


where p is the numerical constant defined previously, A is the 
number of surface conductors, S is the number of turns per pole in 
the series winding, each carrying the whole current, and g is the 
permeance of each polar gap in centimetres. 

It will generally happen in practice that the weight limit requires 
a velocity ratio that is unattainable even with the largest values of 
d. We have here a. difficulty that influences greatly the design of 
railway motors when spur gearing is employed, namely, the limited 
clearance between the gear wheel and the ground. We have to 
get the largest value of v with the smallest value of d. It is obvious 
that the greatest possible ratio of о to d is determined simply by 
the clearance. 

lf single-reduction gearing is used, the largest ratio of v to d 
is limited by the number cf teeth in the pinion for a driving wheel 
of given diameter. For example, let us take a driving wheel 33in. 
in diameter. If the clearance between the casing of the gear wlieel 
and the level of the rail is limited to 4%ths of an inch, we cannot 
get more than 67 teeth in the gear wheel. If the least number of 
teeth іп the pinion is 14, the velocity ratio is limited to 4 78, and 
the ratio of v to d is limited to 0:145. These dimensions and 
numbers are taken from the standard street railway equipment 
made by the General Electric Company. In our example, if the 
driving wheels were 33in. in diameter, the velocity ratio required 
to get the best results would be 7°15. This would be impossible 
with single-reduction spur gearing. We should therefore have to 
use a smaller value of v than the best. 

If the series-paralle] controller is used, the maximum current 
from the line at the moment of starting is reduced by one-half. 
Since the current per motor is the same as with the parallel con- 
troller, the acceleration will be unaltered. The motors can be held 
in series until the speed is 5 7ft. per second; the result then is to 
reduce very nearly by one-half the expenditure of energy due to 
heat. In estimating the energy required to cover any distance we 
may generally assume that the effect of series-parallel control is to 
halve the heat lost. 

As an illustration of the application of these principles to the 
heavier class of railway work, we may take the Metropolitan 
Elevated Railroad of Chicago. Particulars of this railway have 
been given by Mr. M. Н. Gerry, and may be found in a paper pub- 
lished in the Proceedings of the American Institute of Electrical 
Engineers for 1897. The rolling stock consists of motor сата 
and passenger cars. The former measures 47ft. in length, and 
weigh 62,0001bs. when fully loaded. They are mounted on loco- 
motive trucks, with driving wheels 3Jin. in diameter, the velocity 
ratio being 3:18. One truck of each motor car is equipped with 
two motors. The passenger cars are 47ft. in length, having trucks 
fitted with 30-in. wheels, and weigh 46,000 pounds when fully 
loaded. Trains of two, three and four cars are made up according 
to the demands of the trattic at different hours. We shall consider 
a train of one motor саг and three passenger cars, weighing in all 
90 tons. We shall take the case of two stations separated by a 
distance of 2,000ft. of level track, and consider first the etlect of 
the period during which the brakes are being put on. If the dis- 


* Paper read befure the Institution of Electrical Engineers, May 26, 1893. 
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tance covered during the period of retardation bears to the time 
occupied the same ratio as the whole distance to the whole time— 
i. e., if the mean speed during retardation is equal to the schedule 


speed, the value of = will be independent of the time during 


which the brakes are on. For this quantity depends only on the 
ratio of ¢ to D, and by our supposition this is unaltered by the 
length of the retardation period. The final speed will therefore be 
unaltered, and hence the energy expended in accelerating will be 
independent of the rapidity of stopping. Again, the accelerating 


current varies as 8 hence it will decrease as f increases — i. e., the 


accelerating current will decrease with the time occupied in braking. 
But the work done in heating will be nearly the same, since Ca con- 
stitutes by far the greater proportion of the whole starting current. 

The energy spent in overcoming friction, however, will inorease 
with the distance during which the motors are vorking, but the 
amount of increase will generally be а small proportion of the 
whole energy thus spent. If, then, the mean speed of retardation 
is equal to the schedule speed, we may determine the time occupied 
and the distance covered during the retardation period simply with 
reference to the ability of the brakes to stop the train. In the case 
before us we shall allow 20sec. and 500ft. for retardation, leaving 
2,000ft. to be covered in 80sec. The tension of the line is 500 
volts. Ifthe drop at full speed is limited to 5 volts, we find from 


equation (15) that 1 must be 3:46. If we adopt the existing 
values of v and d, we get M =35'9. 


From the results of tests made on this line, the retarding forces 
at 15 miles an hour, including gear friction, amount to 13:61b. per 
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Fic, 9.—Induction Curves. Chicago Metropolitan Elevated Railroad. 


ton of load, or 614lb. horizontally per motor. Hence the current 
at full speed will be 63 amperes, and each motor must have a 
resistance of 0:0795 ohm. The train resistance, excluding gear 
losses, amounted to 450lb. per motor. We have thus found 
one point on the induction curve, namely, M =35:9 for 63 amperes. 
In Fig. 9, horizontal ordinates represent current, and vertical 
ordinates values of M. Take a point, a, giving M —30:9 for 63 
amperes. The accelerating current is found from equation (16) to be 
296 amperes. If the induction factor at the start is twice that at 
full speed, the current then required for friction is only 31:5 
amperes, so that the total current at starting must be 257 amperes, 
and the corresponding induction factor 72. This gives us a second 
point on the induction curve, and is plotted at b in the figure. We 
shall suppose that A is the best carve that can be obtained passing 
through the given points. | | | 
The diagrams of current and acceleration with motors having 
A as their induction curve are given in Figs. 10 and 11, and are 
drawn in full lines. The time taken to cover 2,000ft. is 78sec., 
the saving of two seconds being due to the series winding. Full 
speed is 37 3ft. per second, but is not reached, the highest speed 
being 33'5ft. per second, or 23:6 miles an hour. The initial 
acceleration is 1 27ft. per second per second. a | 
The induction curve for the motors actually used is given at B in 
Fig. 9, and the curves of acceleration and current for these motors 
are shown in Figs. 10 and 11 by dotted lines, The brakes were 


арр ied at the end of 77sec., when 1,930ft. had been covered: 
and the remaining distance of 570ft., making up the total of 
2,500ft., was covered in 27sec., making the whole time 104sec, 
The irregularities in the current-curve are the result of the 
uneven handling of the controller. The motors take 380 amperes 
each at the moment of starting, and are allowed to speed up in 
series for 10гес., after the starting rheostat is all out. When 
thrown into parallel the current per motor is 330 amperes, or 660 
from theline. More careful manipulation of the controller would 
have effected а better atart. 

We have already seen that the force of a motor may be con- 
veniently expressed as the product of the current and the 
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corresponding induction factor. Since the ordinates in a diagram 
giving the induction curve represent current and induction factor, 
a curve of equal force is а hyperbola. In Fig. 9 the point b repre- 
sents an induction factor of 72 for a current of 257 amperes; in 
other words, the force factor required to start up with an accelera- 
tion of 1°27ft. per second per second is 18 5 kilodynes, If we draw 
a hyperbola through the point b, it will cut the induction curve B 
at a point giving the current that the motors in actual use must take 
in order to get an acceleration of 1:27ft. per second per second. 
The current thus found is 390 amperes, Ап inspection of the 
acceleration curves in Fig. 10 shows that the acceleration obtained 
in the test is rather greater than that obtained by calculation, while 
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the current is 380 amperes. The experimental curve, кайн E 
somewhat irregular, and the agreement is as close as might 
expected. 

he effect of the form of the induction-curve B on the current- 
curve is clearly shown in Fig. 11. The maximum current from 
the line is 28 per cent., and the maximum current per nd 
48 per cent., greater than it need to be, while the expenditure o 
energy in the form of heat is 4:6 times what it would be if Pu 
A had been used. The force factor required to drive the ie 
full speed is given by the product of 63 and 359, е 
2:26 kilodynes. If we draw а hyperbola through the point ^ 


a Ф = B 
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in Fig. 9 it will cut curve B at а point giving the ourrent 
taken by the actual motors when running at full speed, and it 
wil also give us their maximum speed. This will be nearly 
inversely proportional to the minimum induction factor, and we 
see that it will be nearly 45ft. per second, or 30:6 miles an hour. 
It does not follow that the highest speeds actually attained in 
the two cases will be in the ratio of the minimum induction 
factors, because the maximum speed is not reached, but we see 
that the expenditure of energy in acceleration will be greater with 
the lower induction curve. The values for the kinetic energy in 
the two cases are 380 x 101, and 350 x 10! foot-pounds. The follow- 
ing table gives the expenditure of energy, expressed in foot-pounds, 
for a distance of 1,930ft. .— 


‚———-То{а! energy 


From teat Calculated. 

For acceleration 380 x 16! 350 x 1C: 

For train resistance* ..............- 174 x 10! 174 x 10 
For gear loss, at 85 % mechanical 

CHICIONGY | oce урына . 98 x 104 . 92 x 10 

For C? R loss............... — 311 x 10*tf... 67 x 10° 

963 x 104 683 x 10% 


* 900 x 1,930. 
+ Obtained by deducting the previous amounts from the total expendi- 


ture, as found by integrating the current-curve. 


The greatest induction factor in the motors actually used is 48. 


If we take this as the limiting value of M, we see that we must 
increase the velocity ratio in the proportion of 48 to 72 to get the 


best results. In Fig. 9 curve C has been obtained by taking each 


vertical ordinate this proportion of the corresponding ordinate of 


curve А. If, then, we make the motors with this induction curve, 
they will work with the same economy as those with curve A, 


provided that the velocity ratio is increased in the proportion of 48 
to 72—i.e., from 3:18 to 4 78. We are thus able to make a clearer 


comparison between the two motors. The new curve crosses the 
actual induction curve, but gives higher values of M for large currents 
and lower values for small currents. The changes that would have 
to be made to give the best results аге: First, the velocity ratio 
should be increased from 3:18 to 478 ; second, the air gap should 
be increased in width so that the induction curve may pass through 
the point a’; third, the section of the iron in the magnetic circuit 
should be increased so that the curve may pass through the point b’. 

The economy of working under these conditions may be expressed 
best in terms of the work done per ton-mile, the distance, of 
course, including that during which the brakes are on. The 
energy expended may be conveniently stated in watt-hous. 
Thus, in the example we have been considering, the economy 
attainable with induction curve C is 60 5 watt-hours per ton-mile. 
We here assume that the velocity ratio is limited to 478. With a 
maximum induction factor of 48 the highest possible economy is 
obtained with a velocity ratio of 9°75 ; the heat loss is then reduced 
to 17 x 10* foot-pounds, and the economy becomes 56 watt-hours 
per ton-mile. An equally good result could be attained with a 
maximum M of 72 and a velocity ratio of 6:50. The economy 
actually obtained with curve В is 85'l watt-hours per ton- 
mile. We may here E pei what would be the economy if the 
specification had insisted on a gearless equipment. To get the 
highest economy—i.e., 56 watt-hours per ton-mile—the product 
Mv must be 468 for driving wheels 33 inches in diameter. If v=1, 
the induction factor must be 468—a value much beyond the prac- 
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tical limit. To comply with the conditions as to time and distance, 
the minimum induction factor would have to be 114; if we take 
the maximum induction factor twice this value, we get the maximum 
M equal to 228, and a heat loss of 72 х 10‘ foot-pounds. Since we 
have now dispensed with gearing, we oan reduce the item in the 
table of energy expenditure due to gear Іова. Assuming 95 per 
cent. mechanical efficiency, this becomes 31 х 10* foot- pounds; 
hence the economy is 55:5 watt-hours per ton-mile, the current for 
maximum and minimum induction factors remaining the same. 16 
is, however, unusual to find the maximum induction factor twice 
the minimum induction factor in motors of this size; a ratio of 1:6 
to 1 is more usual If we take 171 as the maximum value of M, 
the heat loss is increased from 72 x 10* to 162 x 10* foot- pounds, and 
the economy of working is 63:4 watt-hours per ton-mile. Thus 
with geared motors the expenditure of energy is about 5 per cent. 
less than with gearless motors of four times the weight. 

The expenditure of energy per ton-mile may be reduced if the 
track, instead of being level throughout the whole distance, is pro- 
vided with down grades at the station exits. The best results 
would be attained if the train could actually start on the down 
prede This, however, is impracticable ; but the train should be 

rought to а standstill as near the top of the grade as possible, in 
order to get the full advantage of the grade. Let us suppose that 
the centre of gravity of the train moves through 150ft. before 
coming to the top of the grade, and that the force of gravity acts 
on the whole train throughout the length of the grade, which we 
shall take to be 300ft., with a fall of 9ft. The energy due to the 
train falling through a vertical distance of 9ft. is 181 x 10* foot- 
pounds ; but this does not represent the gain due to the grade, for 
the final speed has been increased from 33:5 to 35 öft. per second, 
giving an increased expenditure for kinetic energy of 43 x 10? foot- 
pounds; the difference represents tho benefit due to the grade, 
and is 138x104 foot-pounds. With this arrangement there is a 
gain of about six seconds in the time of covering 1,930ft. We 
might, then, have taken a larger value of ¢ in our original calcula- 
tions, relying on the gain in time due to the grade to reduce the 
time to that specified. If, then, we take 82 instead of 76sec. 
for & distance of 1,930ft., the kinetic energy would be reduced to 
162 x 10* foot-pounds, the C? R loss to 47 x 10* foot- pounds, and 
the gear loss to 60 x 10‘ foot-pounds ; giving a total of 466 x 10! 
foot-pounds, and an economy of 39:4 watt-hours per ton-mile. 
The grade thus effects а saving of about 33 per cent. of energy 
with the geared motor, but only 28 per cent. with the gearless 
motor. The results are summarised in the following table. The 
energy expended is expressed in terms of a unit of 10,000 foot- 
pounds. The distance is 1,930ft. throughout, and the weight of the 
train is 90 tons In each case we suppose that the minimum 
value of M is the best possible—: e., that the expenditure of energy 
in accelerating is à minimum. 


Track. | Level. | Level. | Level. | Level. eX. ee 
Maximum M ...... 48 72 468 171 48 | 171 
Velocity ratio ..................... | 4°78 | 6:48 10 | 10 2478 1 
Kinetic energy .. ............... 350 | 350 350 350 162 | 162 
Train resistance .................. 174 | 174 | 174 174 174 | 174 
Torque 1озз........................ 92 92 31 31 6 18 
GCC ( 67 1 17 | 162 47 | 162 
Total energy .... ee. 683 | 633 | 572 717 | 443 | 516 


Watt hours per ton-mile . .. 605 | 560 | 506 634 | 394 | 45% 


PROJECTED LIGHT RAILWAYS. 


Een —. 


During the past twelve months 65 applications have been | authority for adopting electricity was reserved. 
deposited with the Light Railway Commissioners for powers | given further particulars of the electrical schemes :— 


— 


to construct light railways, viz., 30 in November and 35 last 
month. In 18 of the new schemes it is definitely proposed to 


use electricity as the motive power, and in the others 
Below are 


апре, 


ғ . | + 1 
Engineera. Mileage. Motive power. ft in 


District. | Promoters. 
Bournemouth, Poole and District... , Bournemouth, Poole & District Light Rail. (Elec.) Co. | Kincaid, Waller & Manville 61 Electricity | 5 6 
Chatham, Rochester and Gillingham H. Jaeper......... eene vv Geipel and Lange 5 +5 56 
Christchurch, Bournem'th & Winton | British Electric Traction Сотрапу........................ S. Sellon 91 56 
Derby and Ashbourne............ ..... J. Shaw, jun., and J. Vigne ................................ | J. Shaw and Son | 4 4 81 
Hampshire(Portsmouth,Cosham,&c) Hampshire Light Railways (Electric) Company ...... J. Glenn ^ 56 i 4 84 
Harrogate and Knaresborough ...... Greenwood and Batley and Othera ........................ G. Hopkins and Sons | 4} M 4 84 
Liverpool and Prescot................-. Lancashire Light Railways Company ..................... J. T. Wood | 39$ » 4 8} 
London (Barnet, Edgware & Enfield) | Metropolitan Tramways and Omnibus Company ...... J. W. Ransome 314 mechanical 4 83 
Lond. South. (Herne Hill-Farnboro') W. M. Murphdddclcl‚k/ . ens ,Kincaid, Waller & Manville| 11$ a 4 81 
Uxbridge, Hanwell, Richmond, &c.. London United Tramways (Limited) ..................... | J. C. Robinson | 15} electric 4 8} 
Lynmouth and Minehead ............ G. Luttrell and Others ............... E m . . | Sir J. Szlumper | 21 ‚ mechanical | 2 0 
Poole and District ..................... British Electric Traction Compann . | | S. Sellon 8 electric 5 6 
Redditch and District.................. . Redditch and District Electric Traction Company. | Pritchard and Co. 4 m | 5 6 
Rochester, Chatham, ke Rochester, Chatham, Gillingham, &c., Elec. Railways Co. | S. G. Fraser | 1 - 36 
Trent УаШеу............................. BFR ³V диана bei AE Jeyes and Godden 144 ij 4 84 
Merthyr Tydvil ........................ British Electric Traction Company yy eee | S. Sellon of T 36 
Dundee and Broughty Ferry ......... Greenwood and Batley and Others G. Hopkins and Sons 5 5 4 83 
Paisley A" | British Electric Traction Company . | S. Sellon 1141 5 | 4 8k 
Р 
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CORRESPONDENCE. 


— 
ELECTROLYTIC METERS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: When considering the criticism of the new electrolytic 
meter, which appeared in your correspondence columns last 
week, it might dispel any undue ground for fear if the “ 6,600 
cubic em. of explosive gas" were reduced down to & more 
readily appreciable unit of volume. The reader will doubtless 
feel reassured {о find that it actually dwindles to something 
under one-fourth of а cubic foot! This gas, moreover, cannot 
possibly **fill the contents of the cast-iron box by diffusion ”; 
it is also impossible to get the gases to explode unless a light 
is put right into the neck of the tube, as immediately the 
gases get free of this tube they become adulterated with air, 
and are thus rendered non-explosive. The globule-and-bubble 
theory is erroneous, as the parafün covering the surface of 
the electrolyte is not of a greasy nature, as generally under- 
stood; and, as a matter of fact, it tends to keep the glass tube 
clean, thus facilitating the running down of any of the 
globules of water referred to by Mr. O'Gorman, which, 
as a matter of fact, are not formed at all, as the spray 
which would tend to form these globules is effectually 
damped down by the surface layer of parattin. The fact 
of the paraffin keeping the sides of the tube clean is an 
important one, and satisfactorily answers several objections 
that have been raised, The soft-rubber-cushion objection 
appears to be somewhat of а quibble, but as it has been 
discarded there is no need to touch further on the point. The 
only way of getting the paraftin into contact with the platinum 
plates would seem to be to turn the meter upside down, and it 
may safely be assumed that no one would attempt to fix it up 
in this position. The platinum plates are very firmly fixed 
to a glass frame, and are not easily displaced, 

Regarding the temperature error referred to, due to varying 
evaporation, this is rendered a nearly constant quantity by the 
use of paraftin on the surface, which to a certain extent filters 
пе gas, and this constant amount of evaporation has been ascer- 
tained, and duly allowed for in calibrating the instruments, 

Paraftin does not freeze sooner than the electrolyte, and in 
other respects answers all requirements. 

Touching upon the last two criticisms it may be pointed out: 

1. That in all small capacity meters the counting mechanism 
only allows for the registration of a very limited number of 
units, when the counters again work round to zero, and there 
are several 5-ampere meters now on the market which only 
provide for the registration of 100 units. 

2. One of the principal features of the Bastian electrolytic 
meter is that it registers with perfect accuracy throughout the 
whole range of its capacity.— Yours, ÈC., 

Tue Britis ELECTRIC METER Company, Талмітер, 
London, E.C., June 2, 1898. H. V. Askham, Secretary. 
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| LEGAL INTELLIGENCE. 


— — 


Electric Construction Company (Limited) v. Parker. 


In the Chancery Division, last week, before Mr. Justice Stirling, the 
action of the Klectrie Construction Company (Limited) v, Parker "Was 
mentioned, —Mr, Upjohn, Q.C., said it was an action by the Electric Con- 
struction Company against Mr, Thomas Parker, the former works director, 
but the parties had now come to terms, The action was for the delivering 
up of documents. and Mr. Parker counter-claimed in respect of certain 
matters, It had Lecn agreed on the counter-claim there should be judgment 
for the plaintiff Company in the action and judgment to deliver up the 
documents in question, the plaintiff Company giving an undertaking Which 
he (Counsel) understood was satisfactory to counsel representing the 
defendant. No order was asked for as to coats. "A 

Mr. FORD, for the defendant, assented, subject to the terms being iden- 
tified, and his lordship entered judgment according to the terms expressed, 


ES —— I CR IIT I OR RY 
MUNICIPAL ISSUE.-—The Plymouth Town Council are inviling tenders 
for £385,000 Corporation Redeemable Stock bearing interest at 24 per 
ceut. The iue is being made in order to provide funde for electric 
lighting, traniway extension and other purposes, 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 


or direct from the Publishing Offices, 1, 8 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


“THE BIBLIOGRAPHY or X-Ray LITERATURE AND RESEARCH, 1896-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free ; abroad, 5s. 3d. 


„Tux STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3а. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. 

“ LABORATORY Norrs AND Forms.”—With the above title we have ready 
the New Edition of & set of 40 Elemen and Advanced Exercises for 
use in Electrical Engineering classes, ese have been prepared by 
Dr. J. A. Fleming, and will be found of prent service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s, net ; or the set of . 
(or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 18, each. 

NOW READY.—The cheaper edition of Dr. J. A. Кешш. Electrical 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes, "These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at 
the price of the original set, | 

“ ELrecreRio Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric ener, юш 
and general power transmission urposes, in which the author has ha 
much experience, "The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 11s. 

„ ELECTRICAL ENGINEERING FonMULA," а pocket-book, by Messrs. r 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 88. od 
fine large paper edition with wide margins for notes can also be suppli 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. . 

"THE MANUFACTURE or ELNOrRIO LiGHT CARBONS.” — A pro 
Guide to the establishment of а Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

" ARMATURE WINDINGS OF ELEOTRIO MaoniNzs."—By Н. Е. ганы. 
and Н. M. Hobart. 'This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief река Ере: of the Edison 
and General Electric Companies of America, and is intended to serve a8 а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 ful -page tables, 30s.. post free. 

"THE ELECTRICIAN" Рвтмквв.—1п Two Volumes. Vol. I., mu 
Vol. II., Practice. Price, stout paper cover, 28. 2d. each, post free; cloth, 
2s. 9d. Single Primers, 3d. each, post free. 


n 
" MoTive POWER AND GEARING FOR ELEOTRIOAL MAOCHINERY."—BY 


E. Tremlett Carter, O.E., M.LE.E. Price 12s, 6d., post free; ab 
13a. 6d. Prospectus post free. " 

“SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC M dg 
Being a Description of the Work of Hertz and his Successors. —By Dr. i 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. ne 
28. 9d. post free. 

“THE STEAM ENGINE INDICATOR AND ĪNDICATOR DiAGnAMs," —Ed;ted 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. 

"THE ART OF ELEOTROLYTIO SEPARATION or METALS."—A second issue 
of Dr. Gore's book is now ready, price 108. 6d., post free. : 

"THE INCANDESCENT LAMP AND ITS MANUFACTURE.” This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. | 

“ ELECTRO-CHEMISTRY.”—By Dr. G. Gore, Third Edition. Price 2. 
post free. 

“ELECTRICAL TESTING FOR T&rgGRAPH ENaiNEEBS." — By J. Elton 
Young. Fully Illustrated. Price, 10s. 64, Ready in a ўсю days. 

““SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE."— By Е J. 
WADE. In the Press. ^ 

“THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES. — 
By Francis Jehl. In the Press. 

„TAE ALTERNATE CURRENT TRANSFORMER,” Vol. T. —By Prof. J. А. 
Fleming, M.A., D.Sc., F. R. S. New Edition. Price 128. 6d., post free. 
Vol. II., price 12, 6d. post free, is aleo ready, 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. 1 
new features of interest to the profession are included in the 
now edition, and all the usual important tables, articles, Ko., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


Il 


THE ELECTRICIAN, JUNE 3, 1898. 198 


TENDERS INVITED. 


The Town Council of East London, Cape Colony, invite tenders 
for the erection of buildings, and the supply of electric lighting 
machinery, electric tramcars, plant, rails, &c., and for their main- 
tenance for six months from completion. Messrs. Dyer and Dyer, 
17, Aldermanbury, London, E.C., will supply copies of plans and 
specifications, &c., as detailed in an advertisement on another page, 
n tenders must be sent in to them by 4 o'clock of Tuesday, 28th 

une, 

It will be seen from ап advertisement elsewhere that the 
Corporation of Tynemouth invite tenders for steam dynamos, 
balancer and booster, &c. Specifications, &c., may be obtained at 
the offices of the consulting engineers, Messrs. Lacey, Clirehugh 
and Sillar, 12, Delahay-street, Westminster, London, S.W., and 
tenders must be delivered at the office of the town clerk (Mr. 
Horatio А. Adamson) Howard-street, North Shields, by the 
20th inst. 

The Edinburgh Corporation invite tenders for the wiring of the 
Police Chambers (about 400 lamps). Specifications, &c., can be 
obtained at the office of the resident electrical engineer (Mr. F. 
Newington), б, Dewar-place, and tenders must be sent to the town 
clerk (Mr. Thomas Hunter, W.S.), City Chambers, Edinburgh, by 
Tuesday, the 14th inst. Our advertisement columns contain 
further particulars. 

The Corporation of Southampton invite tenders for the supply 
and erection of cast-iron and wrought-steel Jamp columns, arc and 
incandescent lamps, automatic switches and fittings. Specifications 
and forms of tender may be obtained, after Monday next. of the 
Town Clerk,'or at the offices of the engineers (Messrs. Kincaid, 
Waller and Manville), 29, Gt. George-street, S.W.. Further 
particulars are set out in an advertisement elsewhere. Tenders 
must be left at the office of the town clerk (Mr. George B. Nalder), 
Municipal Oftices, Southampton, by 2 p.m. on the 20th inst. 


The Vestry of St. Pancras (London) invite tenders for the supply 
of condensing plant, steam pipes, &c., for the Regent's Park 
generating station, 47, Stanhope-street, N.W. Copies of вресі- 
fication, &c., can be obtained from the Chief Clerk, Electricity 
Department Offices, 57, Pratt-street, London, N.W. Further par- 
ticulars are set out in an advertisement elsewhere, and tenders 
must be sent in to the vestry clerk (Mr. C. H. F. Barrett), Vestry 
Hall, Pancras-road, London, N.W., by noon of Tuesday, 14th inst. 


Ав will be seen from our advertisement columns, the Corporation 
of Hertford invite offers for a lease of their Provisional Order. 
Further particulars can be obtained from the town clerk, Mr. T. J. 
Sworder. 


The Bournemouth Corporation invite tenders for the supply of 
cables. arc and incandescent lamps, wiring, switchboards, fittings, 
&c., and steam dynamo. Tenders to town clerk (Mr. J. Druitt, 
jun.) by 5 p.m. of June 20. 


The Belfast Harbour Commissioners invite tenders for the supply 
of three belt-driven continuous-current series-wound dynamos. 
Tenders to the secretary (Mr. W. A. Currie), Harbour Осе, 
Belfast, by June 6. 

The Postmaster-General invites tenders for the purchase of about 
25 tons of gutta-percha, 55 tons copper (wire, plates, &c.), and a 
quantity of other metals, india-rubber-covered wire, glow lamp 
tops, dry battery cells, &c. Tenders will be received until 10 a.m. 
of June 20. 

The Corporation of Bury St. Edmunds invite tenders for the 
supply and erection of boiler and engine house plant, mains for 
public and private lighting, and lamp posta for arc and incandescent 
street lighting. Tenders to Mr. C. E. Salmon, town clerk, Bury 
St. Edmunds, by June 13. 

The London County Council require tenders for engines, 
dynamos, accumulators and other plant required at the Crossness 
Outfall Works, near Erith, Kent, and for providing and fixing 
cables, wires and all necessary fittings, apparatus, lamps, «c., 


for lighting the Crossness pumping station works by electricity, 


Tenders to County Hall, Spring-gardens, S.W., by 10a.m. June 21. 


The Vestry of Hammersmith invite tenders for the supply and 
erection of Ledward evaporative condenser and tanks, air pump, 
circulating pumps, and pipework. Tenders to Town Hall, 
Hammersmith, by June 8. 


'The Salford Electric Light Committee invite tenders for accumu- 
lators, motor generators, balancing machinery and boosters, switch- 
boards, cables, and alternating current transformers. Tenders to 
the town clerk (Mr. Samuel Brown), Town НАП, Salford, by 
10 a.m. June 6. 


` The Electric Lighting Committee of the Vestry of St. Mary, 
Newington (London), invite tenders for the supply and erection of 
engines, generators and public lighting plant for the Vestry's elec- 
tric lighting station. Tenders to Mr. L. J. Dunham, clerk to the 
Vestry, Walworth-road, S.E., by noon June 6. 


Kßé6] —— —:.. — ——— — ——— — — —— — — . — —ĩ⸗ 
— —— — . — EE 


The Commissioners of the Township of Bray (Ireland) invite 
tenders for supplies required at their electrical works for 12 months. 
Tenders by 10 a.m. on June Gth. | 

The Coventry Corporation Electric Lighting Committee require 
tenders for high-tension feeders, low-tension armoured distributors, 
switch gear, alternating arc lamps, posta, transformers, &. Tenders 
to Mr. Lewis Beard, 10, Hay-lane, Coventry, by 4 p.m. June 7. 

The North Eastern Railway Company require tenders for various 
stores, including telegraph apparatus, wires and line stores. Tenders 
to Secretary by June 6. 

The Corporation of Taunton invite tenders for engines and 
alternator, exchange of existing alternátor, &c. Tenders to Town 
Clerk by June 6. 

The Glasgow Corporation invite tenders for the execution of the 
following work at their Port Dundas generating station :—Car- 
penter, joiner and ironmonger work, iron and steel work, slater 
work, plumber work, plaster work, painter work, tile work, 
glazier work, patent glazing work and lightning conductors. Ten- 
ders to the Town Clerk by 11th inst. 


TENDERS RECEIVED AND ACCEPTED. 

The Belfast Corporation have accepted the tender of Mr. W. Н. 
Drennan for the electric wiring of the new police offices and cells. 

The Sunderland Corporation have accepted the tender of the 
Sunderland Forge and Engineering Co., for the supply of а steam 
dynamo (with Belliss engine) for the electricity works. Ап order 
for the supply of three Lancashire boilers has been given to 
Messrs. Hawksley, Wild and Co. The contracts for the supply of 
water softener and steam piping have not yet been let. 

The Chester Town Council have accepted the tender of Messrs. 
Johnson and Phillips for the supply of 11 arc lamps at £136, 

The Electric Lighting Committee of the Lancaster Town Council 
have accepted the tender of Messrs. Mather and Platt for the 
supply and erection of a dynamo and switchboard for £922. 


The Hyde Corporation have accepted the tender of Messrs. 
Laidlaw, Scholes and Co., for supplying the necessary generating 
plant and for wiring the Municipal Technical School and Library 
for the electric light. 

In connection with the scheme for the electric lighting of Belfast 
Harbour the Harbour Commissioners have accepted the tender of 
Mossrs. W. H. Allen, Son and Co., for the supply of three com- 
pound, two crank, self-lubricating, single valve, quick revolution 
vertical engines, each capable of developing 70 H. P., with a steam 
pressure of 130lb. per square inch. 

The Southampton Town Council have accepted the tender of 
Mr. Е. Osman, Southampton, for trenching and laying conduits for 
elestric light mains in various streets at £1,029, 12s. Messrs. 
Reid Bros., of London, also submitted a tender at 21,250. Эв. 3d. 


APPOINTMENTS VACANT AND FILLED. 


The Council of Mason University College, Birmingham, invite 
applications for the position of Lecturer on Technical Electricity, 
vacant by the resignation of Mr. R. H. Housman, M.I. E. E. Appli- 
cations to the registrar (Mr. Geo. H. Morley) by Monday, June 20. 
Ап advertisement elsewhere contains some further particulars. 

The Town Council of Aberdeen invite applications for the position 
of borough electrical engineer, at a salary of £225 per annum. 
Some further particulars appear in au advertisement elsewhere, 
and applications must be lodged with the town clerk (Mr. W. 
Gordon), Town Hall, Aberdeen, before Friday, the 17th inst. 

The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the post of Assistant-Lecturer and 
Demonstrator in Physics at a stipend of £120, increasing to £150, 
рег annum. A few further particulars are given in au advertise- 
ment elsewhere, and applications, with testimonials, must be sent 
in not later than June 14th to Mr. II. F. Stockdale, secretary, at 
the College. 

The Committee of University College, Nottingham, invite appli- 
cations for the position of demonstrator in mechanical engineering. 
Applications are to be in by June 8. 

The Senate of Owens College, Manchester, are about to 
appoint a junior demonstrator in physics, Stipend £100. Appli- 
cations to the Registrar by June 10. 


BUSINESS CHANGES. 


Messrs. Frederick G. Cooney and George Swan, electrical 
engineers, trading as Cooney and Swan, 4, Skipper-street, Belfast, 
have dissolved partnership. Debts by Messrs. Smith and l'arks, 
who carry on the business under the same style. 

Messrs. Geo. Trollope and Sons, electric light contractors, notify 
that they have opened new oflices at 14, Mount-street, Grosvenor- 
Se unre, and at о, Victoria-street, Westminster. 

Mr. R. Frederick Yorke, A. I. E. E., notities that in future his 
address will be 43, West George-street, Glasgow. e 
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SALES BY AUCTION, &c. 


Мевагв. Fuller, Horsey, Sons and Cassell will offer for sale 
by auction on the premises, Bravington-road, Paddington, 
London, W., on Th y and Friday, June 16 and 17, a costly 
collection of nearly new engineers tools, some details of which will 
be found in an advertisement on another реге. Catalogues can be 
obtained from Mr. James Worley, 27, enhall-street, E.C., 
Messrs. Hubbard, Son and Eve, solicitors, 110, Cannon-street, 
E.C., and of the Auctioneers, 11, Billiter-square, London, Е.С 


~ Particulars wil be found in an advertisement elsewhere of a 
fine set of new high-speed balanced engines and water-tube boiler 
for sale by Messrs, W. A. Massey and Co., shipowners, Hull. 


Disclaimer.— Veritys (Limited) v. Sharp.—In reference to this 
action, which was reported in our last issue, p. 161, Mr. Sidney 
Sharp, of 34, Victoria-street, Westminster, London, desires us to 
му, he has no connection with the defendant in the case, and 
that he does not undertake contracting work. 


Liquidations.—It has been resolved that the Cowper-Coles Zinc 
Extraction Syndicate (Limited) be wound up voluntarily, and 
that the liquidator, Mr. T. S. Lowry, of Camborne, be authorised 
to consent to the registration of а new company, to be named the 
Cowper-Coles Metals Extraction Syndicate (Limited). | 

——— At an extraordinary general meeting of the Fowler- 
Waring Cables Company (Limited), held on May 20th at 110, 
Fenchurch-street, London, it was resolved to wind up the Company 
voluntarily, and to appoint Mr. Geo. Fleming, 9, Billiter-street, and 
Mr. J. А. Blackwood, 110, Fenchurch-street, London, as liquidators. 
А meeting of the Wigston Electrical and Engineering 
Company will be held at 24, Friar-lane, Leicester, on July Ist, to 
receive an acoount of the winding up. 

Bankruptcies.—The discharge in bankruptcy of John Dewhurst, 
electrician, &c., 52, North End.road, Kensington, has been 
suspended for three years. 7 

—— ——— John Henry Dewhurst and George Longden (trading 
as John Dewhurst and Son) electrical and mechanical engineers, 
68, 70, and 72, Attercliffe-road, Sheffield, have been adjudicated 
bankrupts. | 


R, C. Douglas, formerly trading as the Manchester 
Electric Company, at Haworth's Buildings, Cross-street Man- 
chester, and now residing and carrying on business at ** Mayfield," 
Urban-road, Sale, has been adjudicated bankrupt. 


Deed of Arrangement.— Harris Ullathorne, electrical engineer, 
5, Forater-square, and 19, Marlborough-road, Bradford, has executed 
a deed of assignment with a view to payment of his creditors in full 
by three equal inetalments within 12 months. Mr. Fred. Craven, 
Bradford, is trustee, The liabilities are returned at £556. 168. 8d., 
assets £566. бв. 6d. The creditors include: 


Edison and Swan Company...... £52 ! James Leach ........................ £21 
W. Pickard lid 1 43 | Electrical Company ............... 20 
General Electric Company ...... 55 Baxendale and Со. ............... 18 
W. Bobertshaw and Sons......... 50 | Manson Brothers .................. 17 
W. and J. A. Bailey... 25 Beecroft and Wightman .. ...... 17 
VCC 25 J. P. Wolfenden .............. ... 12 


Rosling апа Appleby 22 | Watson Brothera 
Gordon, Hunter & Macmaster... 22 Н. M. Salmony and Со. ......... 11 


Platina Scraps.—Messrs. W. and J. Jamieson, of Broad-street, 
Golden-square, London, inform us that they are open to quote for 
either large or small quantities of platina scraps, and that their 
present requirements enable them to offer good prices. 


 Electro-Photography.—Mr. Е. J. Shippey, of Shippey Bros. 
(Limited), has, we are informed, recently patented a new electric 
rocess of photographing and reproducing photographs on china. 
he subjecta are, it 18 claimed, transferred to china plaques or other 
china goods under a specially-prepared indestructible glass glaze, 
and so become permanent. The sample portraits of the late Mr. 
Gladstone and others submitted to us were certainly very effective. 
The inventor looks for an early and consiaerable development of а 
process which has many claims upon public consideration, and it is 
intended, we understand, to shortly invite capital to establish works 
to more fully develop the process for decorative and commercial 
purposes. с rir en | — 
Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments cr 
machines, which are not separately specified) from May 25 to 
June 1, with the porta of destination :— | 


Argent inu— Buenos Ayres, £24. Australasia— Adelaide. £10; Bris- 


hane, £718 ; Fremantle, £50 (fuses) ; Geraldton, £99 ; Melbourne, £124 ; 
Sydney, £615; Wellington, £117. Aelyium—Anutwerp £30; Ostend, 
£45. Burmı—Rangoon, £44. Crylon-—Colombo, 2531. China— 
Shanghai, £266.  Denmark— Copenhagen, £12. Eqgupt—sSuez, £438. 
Frarce—Havre, £15; Rouen, £230. Girrmany—Hatmburg, £20. Hol. 
land—Amsterdam, £50. Hong Kony—£190, India—Bombay, £247; 
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Calcutta, £139 ; Madras, £15. Japan—Yokohama, £30. Norway —Chris- 
tiania, £33. — Russia— St. Petersburg £102. South Africa—Cape Town, 
£198; Durban, £396; East London, £2,994; Port Elizabeth, £272. 
Spain—Barcelona, £75. Straits Settlements —Singapore, £1,292. Sweden 
Gothenburg, £59; Stockholm, £218. West Indies—Trinidad, £21. 
Zanzibar, £30. Total £9,755, against £11,260 in the week (May 26 to 
June 1) last year. 

The ‘‘ Engineering ine.”—The contents of the June issue 
of this Magazine include the following articles : ** Future Industrial 
Opportunities in Cuba," by W. Skaife; Mechanical Operations 
in the Manufacture of a Great Naval Gun," by E. J. Prindle ; 
„The Development of the Railways of Canada," by W. E. Weyl; 
Effective Systems of Finding and Keeping Shop Costs," by Н. 
Roland; Milling the Gold Ores of the Rand," by Н. H. Webb 
and P. Yeatman; *‘ Utilisation of Blast Furnace-Gases for the 
Production of Power," by W. H. Booth ; ** Heating Buildings by 
the Warm Air System," by J. J. Blackmore; ‘‘ Unprofitable 
Engineering Projects in Western America,” by A. G. Allan; The 
Ground Current of Electric Railways," by A. B. Herrick ; 
Improvement of the Mississippi River by Dredging,” by Н. St. 
L. Coppée. The number also contains the usual review of the 
World's Technical Press. Copies may be had at the Ottice of The 
Electrician, 1, 2 and 3, Salisbury-court, Fleet-street, London. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Argentina —An American paper boasts that ‘‘ constant orders 
are being received from the Argentine Republic for electrical 
material of every description ; and as the developments in this line 
are being undertaken with considerable energy, parties well informed 
on the subject say that the continuance of trade will be unin- 
terrupted so long as the prices of the American manufacturers can 
advantageously compete with those of European makers. What 
the Americans should try to increase in the electrical line with 
Argentina (continues the journal) is telephone and telegraph sup- 
plies. Communications received show that England still controls 
more than 75 per cent. of the trade. In the large apparatus for 
electric lighting and railway work, however, the United States is 
making good progress at securing the trade. American manu- 
facturers have already equipped the largest electrical roads in the 
country. The last report shows that American supplies are being 
almost exclusively used in the equipment of the La Capital elec- 
trical railway of Buenos Ayres. The rails are 9-iron 9010. grooved 
girder made by the Johnson Company, the bonds Edison-Brown 
plastic and Syracuse soldered ; the entire rolling stock was built by 
the J.G. Brill Company, is mounted on Brill trucks and equipped 
with general electric motors. The iron poles were furnished by 
Morris, Tasker and Co., and the overhead material by the H. W. 
Jobns Company. In the power-house three vertical Ball and Wood 
engines are coupled direct to Walker generators of 300 kilowatts 
each. Steam is supplied by four Sterling boilers of 250 H.. The 
plant includes Green's fuel economiser, Conover's condenser, and 
two Worthington pumps are already in operation, with 41 cara." 

Barking.—The District Council have promptly received the 
sanction of the Local Government Board to borrow £15,000 for the 
purpose of establishing electricity supply. It will be remembered 
that the inquiry in April was a protracted one, the scheme being 
strenuously opposed by the gas interests. 

Bermondsey (London).—The Board of Trade have granted the 
application of the Vestry for a Provisional Order. The Order sets 
forth a list of the streets along which distributing mains must be 
laid within a period of two years, and it is provided that ia the 
event of the surplus revenue exceeding 5 par cent. on the capital 
expended on the works, the Vestry shall make a rateable reduction 
in the charge for electricity. The surplus is to ba devoted to local 
improvements or in reduction of the capital moneys borrowed for 
electricity purposes. | 

Blackpool.—Mr. G. W. Willcocke, M. Inst. C. E., held a Local 
Government Board inquiry at Blackpool, on Tuesday, into the 
application of the Town Council to borrow £40,000 for extensions of 
the electric lighting undertaking. The interests of the Corporation 
were represented by Mr. T. Loftos (town clerk), Mr. Robert Quin 
(borough electrical engineer), and the borough treasurer. Thetown 
clerk said that in 1892 they received sanction to a loan of £26,000, 
in 1894 a further £24,000, and in 1896 £30,000, in all £50,000. The 
present loan was required to enable the Corporation to procure the 
necessary plant to meet the increasing demands for electric current. 
Mr. Quin gave technical details, and stated that it was absolutely 
necessary that additional plant should be laid down as the demand 
for current for lighting had more than doubled since last year. 
There was some opposition on the part of members of the Trades- 
men's Association, who objected to spending any further money on 
electrical works until the widening of the Promenade had been 
carried out." | 

The Electric Lighting and Tramway Committee have, we are 
pleased to record, decided to recommend that the salary of the 


borough electrical engineer (Mr. Robt. C. Quin) be increased from 
oo to £400. The Committee also propose to abolish meter rents. 
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Bolton.— In the course of the discussion on the Electricity 
Committee's report at the meeting of the Town Council on 
Wednesday the chairman of the Committee (Dr. Panton) said the 
electricity undertaking was making rapid progress. The Committee 
proposed to change the system of supply in the central portion of 
the borough from alternating to continuous current, which they 
considered was better for power purposes. 

Brighton.—(By Telegraph *. —A report from the borough electrical 
engineer (Mr. А. Wright) on the extension of the electricity supply 
undertaking was presented by the Lighting Committee at yesterday 
(Thursday's) meeting of the Town Council. In the course of his 
report Mr. Wright states that hitherto it has been considered 
sufficient to apply for borrowing powers to pay for the new plant 
and mains which would be required for one year's growth, but as 
there was now no doubt as to the continued constant growth of the 
business for many years to come, and in view of the congestion in 
the engineering and manufacturing trades, the Committee had been 
advised to apply for borrowing powers for at least two years’ 
requirements, so as to avoid, as far as possible, any recurrence of 
the serious state of overload these works were in at the commence- 
ment of last winter. Judging from the rate of new applications, 
which this year is more than 25 per cent. greater than in any of 
the six preceding years, it would be necessary to put down four new 
steam dynamos of the same capacity as the last two erected in the 
new works. It would also be necessary to provide another and 
more powerful travelling crane. Additional feeding mains in order 
to maintain the pressure in new districts, which are now becoming 
heavily loaded, would have to be put down, and for laying new 
mains sufficient capite] should be provided to enable the present 
successful policy of the department to be continued. Mr. Wright, 
therefore, estimates that the following further capital will be 
required for 1898.99 :— 

Four steam dynamos, foundations, and connecting cables 0 


Additional 10-ton traveller 

o new ele... ]ĩs7ꝛẽcz ДАНЫ 6,300 
Additional distributing main 12.600 
House services aud meters . 15,120 


"POUR cesis beca ОА aiv tul uilesdun de ud £56,500 
The total amount of loans sanctioned is £234,581. 6s. 2d., all of 
which, with the exception of £5,206. 3s. 2d., has been expended. 
The Committee, in presenting the report, fully endorsed Mr. 
Wright's recommendations, which were adopted by the Council. 

Burnley.—-The accounts of the electricity and gas departments 
for the past year were presented and discussed at Wednesday's 
meeting of the Town Council. There was a deficiency of £36 on 
the electric lighting account, but this resnlt was caused by the 
failure of some of the shopkeepers who were customers of the elec- 
tricity department. 

Cannes.—An electric tramway is about to be constructed on the 
high road, passing through Cannes, from the goods station at La 
Bona, to Golfe Juan on the east side. А branch line is to run 
north from the Rue d'Antibes through the Rue de la Gare, thence 
to the Boulevard Carnot direct to Le Cannet. 

' Cardiff. —4A revised scale of charging for electric current has been 

adopted by the Electric Lighting Committee. In future the price 
will be 6d. per unit for tho first hour, and 3d. afterwards, against 
6d. and 33d. 

Chelmsford Inquest.—The adjourned inquest, held last week, 
on the body of Edward Fell, outdoor foreman to the Chelmsford 
Electric Lighting Company, particulars of whose death were given 
in our last issue, resulted in a verdict of accidental death. Mr. 
А.Н. Pott, chief engineer to the Chelmsford Company, stated that 
Mr. Fell, who was а good foreman, was а very venturesome man. 
It was not at all necessary that he should have gone into the trans- 
former pit where the accident happened ; in fact, considering how 
wet the weather had been, it was a foolhardy thing to do. The 
Company expressed their regret at the loss they has sustained 
through the death of Mr. Fell, who was & very valued and trusted 
servant. 

Crewe.—The Town Council decided on Wednesday to employ 
Dr. J. Hopkinson to prepare an electric lighting scheme for the 
district. 

Croydon.—The Town Council have received the sanction of the 
Local Government Beard for borrowing £10,722 for electric light- 
ing purposes. 

he lease of the local tramways falls in next year and an 


influential committee of ratepayers has been appointed to consider | 


and report upon the acquisition of the undertaking by the 
Corporation. 

Darwen.—A Local Government Board inquiry was held here last 
week, by Major-General H. D. Crozier, into the application of the 


Town Council to borrow £30,000 for electric lighting purposes.. 
The town clerk appeared in support of the application, and the |: 
borough electrical engineer (Mr. Stanley Clegg) gave technical |: 


details. There was practically no opposition, but a ratepayer, who 
is a local celebrity, entered a formal protest against the application. 


Derby.—On the suggestion of the borough electrical engineer 
and manager of the Corporation electricity works (Mr. J. E. Stewart), 
the Derby Guardians have instructed the House Committee to ооп- 
sider and report upon the advisability of lighting the workhouse 
electrically. 

Dublin.— Richmond Asylum is to be lighted electrically, but 
before considering the question of an independent installation the 
Governors have decided to ask the Dublin Corporation to state 
their terms for giving а supply of current. 

А successful trial trip was made over the electrically-equipped 
electric tramway from Haddington-road to Nelson's Pillar, ma Great 
Brunswick-street, and Westland.row, оп Friday last. The Board 
of Trade inspection takes place this week, and the section will 
shortly be opened. 

Dundee.— The net profit on the electricity department for the 
past year was £1,328. 4s. 3d., but there was a deficit of £314. 17s. 
on the gas department. In view of the satisfactory character of 
the electricity account it was decided to make a reduction of a 
halfpenny per unit for current for lighting, while for motive power 
it was agreed to supply energy at 24d. per unit. | 


Ecuador. —The lighting of the main streets of the city of Quito 
by electricity is being undertaken by а native company, and is well 
advanced. The plant, instruments, and apparatus have been 
supplied from the United States, an American engineer being in 
charge of the installation. The light promises to be popular with 
private residents, and takes the place of kerosene and tallow 
candles, the inhabitants of this favoured city having remained 
entirely unacquainted with the merits, or otherwise, of gas as an 
illuminant, &c. 


Glasgow.—A report on the lighting of St. Andrew's Hall has 
been prepared by Mr. W. A. Chamen, the city electrical engineer, 
for the Electricity Committee. Mr. Chamen considers that arc 
lighting for such а hall will never be made pleasing to the public, 
and he recommends the adoption of incandescent lighting. The 
report has already been approved by the Committee, 


Hampstead (London). —Tho accounts of the third year's workin 
of the Vestry's electricity supply works have been published, at 
are of a highly satisfactory character. The gross profit amounted 
to £8,081. Os. 9d., but interest on capital (£2,980, 83. 3d.), sinking 
fund instalment (£1,187. 12s. 10d.) and other charges absorbed 
£4,168. 1s. 1d., and the net profit was therefore £3,905. Зз. 4d., 
against £1,832 last year. At the Jast meeting of the Vestry grati- 
fication was expressed at the success of the undertaking, the 
chairman pointing out that if they were a trading corporation over 
£5,000 would be available for dividend purposes. The capital 
expenditure to date on the undertaking is £100,167. 

he Electric Lighting Committee have been instructed to report 
upon the advisability of lighting Heath-street electrically. : 


Hotel Lighting.—The National Free Wiring Company (Limited) 
have obtained an order for the complete plant and wiring St. Anne's 
Hotel, St. Anne’s-on-Sea. The same Company have obtained an 
order for wiring-Jones’ Hotel, Suffolk-street, London. 


International Telegraph Bureau (Berne). —In The Electrician 
Electrical Trades’ Directory and Handbook, 1898,” we describe the 
functions of the International Bureau of the Telegraph Adminis- 
trations, which was established at Berne, Switzorland, in 1868 to 
deal systematically with the entire business of international tele- 
graphs. The following figures show the financial position of the 
bureau for the year 1897 :—The Budget of 1897 opened with a credit 
in favour of the bureau for £4,800, the receipts being estimated at 
£1,462. The expenditure actually amounted to £4,908, while the 
receipts were £1,736. The Budget charged to the State the sum of 
£3,338, which, owing to the excess of the actual over the estimated 
receipts, was reduced to £3,172, to be defrayed by a contribution 
of £5. 23. bd. from each of the members of the union. The Budget 
for 1898 estimates the expenditure at £5,364, and the receipts at 
£1,408, charging £3,956 to the State. | | 


Jamaica.— Law 33 of 1897 has passed the Jamaica Legislature, 
and provides for the incorporation of the West India Electric 
Company, one of the main objects of which is the obtaining of & 
licence under the Tramways Law to operate electric tramways 
through and in the neighbourhood of Kingston. 


Java.— Electricity supply works have now been completed, and 
many clubs and hotels, in addition to private houses апа business 
premises, are adopting the electric light in place of gas. 

The Intercommunal Telephone between Batavia, Samarang, 
Soerabaya, Тера), Cheribon and Pekalongan, established in 1896, 
has worked during 1807 with a success which has exceeded expec- 
tations. The distances between the stations on this service, with 
the tariffs, are as follow :— 

Batavia to Cheribon... 160 miles, 2f. e per 3 minutes’ conversation, 


5 Tegal ...... 1641 „ 2 50 S cu » 

ae . 9 P Pekalougan 192 35 2 50 : 15 „ 
Е" Samarang.. 256 „ 5 00 a n 

х Sourabaya, 584 „, 6 00 " " 
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Leigh.—The District Council on Monday approved the plans 
and estimates of the proposed electricity supply works, and the 


Local Government Board are to be asked to sanction а loan of 
£10,500 for carrying out the scheme. 


Lewes.—The Bill confirming the Lewes Provisional Order has 
been passed by the House of Commons, and the Town Council 
have authorised the Finance and General Purposes Committee to 
enter into negotiations with a company for a transfer of the Order. 


Light Railways.—At Penarth on Wednesday a light railway 
inquiry was held to consider the application for an Order to con- 
struct a light (electric) railway between Penarth and Cardiff. 
Counsel for the promoters (the Cardiff Light Railways Company) 
said that there was an absolute necessity for improved railway 
communication between Penarth and Cardiff, a distance of about 
four miles. 'The scheme was supported by the Penarth District 
Council and by the landowners in the district. Technical details 
were submitted by Mr. Ll. B. Atkinson, and evidence was also given 
by Mr. V. В, D. Cooper, consulting engineer, of Lordon. The 
Cardiff Corporation raised various objections to the scheme. The 
Commissioners decided against No. 1 line, and intimated that it 
was their opinion that it would be unwise to give sanction to the 
remaining portion of the scheme. Upon this intimation the 
application was withdrawn. 

The Light Railway Commissioners have re jected the application 
for an Order for the construction of a light electric railway from 
Llanfair to Beaumaris (Anglesey). 

The Southall District Council has approved the scheme of the 
London United Tramways Company for the construction of a light 
electric railway from Shepherd’s Bush to Uxbridge and Southall. 


Limerick.—A company has been formed for the purpose of con- 
structing and working electric tramways in this town. 


Liverpool —At the last meeting cf the Lighting Committee 
various extensions of the electric light mains, estimated to cost 
about £700, were authorised. 

The question of the acceptance of tenders for the supply of plant 
for the new Pumpfields generating station, occupied the attention 
of the Liverpool City Council on Wednesday and Thursday. On 
Wednesday, Mr. C. Petrie submitted the report cf the Generating 
Stations Committee, which once more recommended that the tender 
of Messrs. Willans and Robinson, for the supply of two compound 
engines and dynamos at £6,030 each, and one triple-expansion 
engine and dynamo at £6,939, subject to a deduction of 24 per 
cent. upon the respective amounts, be accepted. Mr. Petrie said 
the engines were for the generating station in Pumpfields, and 
were to be employed for lighting and traction. Те question was 
purely technical and the Council would be well advised in taking 
the opinion of its officials, who recommended these engines. Some 
little misapprehension existed to the effect that there was a differ- 
ence of opinion between the reports of Dr. Hopkinson and Mr. 
Holmes, their electrical engineer, but Dr. Hopkinson had written 
stating that he was, and always had been of opinion, that the 
engines proposed by Mr. Holmes for the new large central station 
would give thoroughly satisfactory results both for traction and 
lighting. The Committee's re:ommendation wis re'erred back to 
the Committee last month, bat after further consileration they 
felt, having the report of Mr. Holmes before them, that they 
could not alter their recommendation. 16 was only because 
the Council did not quite understand the matter that the 
recommendation was referred back. The Committee had inquired 
fully into the question, and if they were not perfectly contident 
that this machinery would give the greatest possible satisfaction, 
they would not have recommended its purchase. A long discussion 
ensued, and Mr. Rutherford moved an amendment, that before 
ordering the plant the Committee be requested to obtain the 
unbiassed opinion of four other consulting engineers—Sir B. Baker, 
Sir К. Bramwell, Mr. Kincaid and Mr. Pearson (of New York)— 
or some other acknowledged authority of eminence and experience 
in electric traction, upon the two questions: (а) the unit of power, 
(b) the type of engines it would be best for Liverpool to adopt in 
the projected 10,000 H. r. station at Pumpfields. Eventually the 
consideration of the matter was postponed until yesterday (Thurs- 
day). Welearn by telegraph that no decision has been yet arrived 
at as to the acceptance of the tender. 

Lombardy.—The use of electricity for lighting and motive power 
purposes is constantly extending in this district, and there is an 
ever-increasing demand for all kinds of electrical appliances con- 
nected with this development. Some of thisapparatus is now made 
in Italy, but the greater part is imported from Switzerland and 
Germany. British engineering seem to be making no effort to 
secure a share of this business in Italy, 

Londonderry.—This town is, strange to say, the only опе in the 
United Kingdom possessing electricity supply works for public 
lighting only. Recently, however, the Corporation received an 
oller from the New General Traction Company to purchase and 
extend the undertaking. The Company offer to supply current 
to the public lamps at 415. 10s. per lamp per annum, fer 


private lighting at 4d., and for power at 24d. per unit.. The Com- 
pany, who would spend about £100,000 in laying down additional 
plant, have in view the working of the Strand tramway by elec- 
tricity, and estimate that a saving of £1,360 can be effected on the 
cost of the public lighting. A small committee has been appointed 
to discuss the matter with the Company’s representatives. 


Milan.— Although electric traction has not yet been applied to all. 
tho tramways in this city, the firat year's working of the lines, under 
the arrangement by which the Municlpality took over the under- 
taking from the Edison Company of Milan from Jan. 1, 1897, 
has, it is stated in an interesting consular report just to hand, 
resulted in a net profit of £38,000, which compares with a £14,000 
profit under the old aystsm of horse traction. The result of the 
present year's work.ny is estimated to prove even more satiafac:ory. 
The overhead trolley system is used, and the Edison Company 
works the lines, provides the motive-po xer, plant, apparatus, cara 
and personnel, while the permanent way is kep* up by the town 
authorities. The Edison Company is paid at the rate of 3:81. per 
car-mile for every independent car, and 1 91d. for each trailer car. 
The Company pays the Municipality £180 per year for each mile of 
single Jine. The takings are cashed by the Municipality, which pays 
the Company what it 1з entitled to under its car-mile rate. After 
deduction of this and of the amount due to the town for rent of the 
lines, the remainder is divided between the Municipality and the 
Company, in the proportion of 60 per cent. to the former 
and 40 per cent, to the latter. I: was orignally calculated 
that this arrangement would bring to the town а net yearly 
profit of at least £30,000, which estimate, as shown above, 
was considerably exceeded on the first year’s working. There 
are at present in the town 42 miles of eingle line. The tram- 
way servants of the Company ergaged on the cars work not 
more than 10 hours a day, and have four holidays а month. 
The Edison Company is about to instal further plant of nearly 
10,000 ir v. capacity, power being obtained from the River Adda, at 
Paderno. Six turbines, each of 2,160 m.r., with a seventh as 
reserve, will be employed, and current will be transmitted from 
Paderno to Milan (a distance of 20 miles) by overt.ead wires. The 
turbines are said to be the most powerful hitherto in use in Europe, 
and are being constructed by Messrs. Riva, Monneret and Co., of 
Milan. It is estimated that the loss of power in transit has been 
estimated not to exceed 9 per cent. Of 13,000 нр. to be thus 
developed, 2,000 are already disposed of in the town of Monza. 
The remainder will be brought to Milan, and any surplus that may 
remain after providing for the public and private lighting of the 
city and the working of the tramways will be supplied for industrial 
purposes. It is claimed that Milan is the pioneer city where the 
tramways have been taken over by the municipality and imme- 
diately converted into electric lines. 


Monaco. —An electric tramway now runs from a point near the 
Monaco railway station to the frontier at St. Roman, passing 
through Monte Carlo. This forms a part of the proposed electric 
tramway from Cagnes (near Nice) to Mentone. Dust-destructor 
works have also been established at Monaco, the Horsfall Furnace 
Syndicate's system having been adopted. 


Portsmouth.— The accounts of the electricity department for the 
past year show a net profit of £776. The total receipts were 
£16,265, of which £4,646 was for public lighting. The expenses 
for generation, distribution, &c. (including £1,178 for manage- 
ment) amounted to £9,489 13s., leaving a gross profit of £6,793. 
Of this sum £5,974. 12s. 114. has been paid for interest on 
borrowed capital (£3,180, 19s. 4d.) and redemption of loans 
(£2,793. 138. 7d.) The total amount of loans sanctioned is £142,000, 
of which sum £119,561 has already been borrowed, and £112,174 
18. 10d. expended. 


Spanish Finance.—1n order to meet the extraordinary expendi- 
ture necessitated by the contlict with the United States the Spanish 
Budget Commission, in addition to increasing existing taxes by 20 
per cent. (including а general advance of all Custom duties), has 
decided to create a fresh tax upon electric lighting and other indus- 
trial undertakings. And in future а war fund stamp of © centavos 
will have to be attixed to every letter and telegram. 


Stockton.—A Local Government Board inquiry was held here 
yesterday into the application of the Corporation to borrow 
£30,000 for electric lighting purposes. 

Swiss Telephone Service.—The telephone systemof Switzerland 
is worked entirely by the Telegraph Department of the Federal 
Government, the number of subscribers on the Berne Exchange 
numbering 2.025, the average length of wire per subscriber being 
computed at 1,093 yards. Originally the subscription was fixed at 
£4. 10s. for the first year, £4 for the second, and £3. 4s. for the 
third and succeeding years, these sums entitling the subscriber to 
800 communications annually. "The subscription has been lowered 
to £4, £2. 163., and £1. 12s., with an additional charge of id. for 
each communication, whether day, night or Sunday, so long as 
communication is required only between stations having a perma- 
nent service. Communications for other stations are taxed at 2$. 
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per communication ; and between the hours of 2 and 5 a.m. 5d. per 
communication. The charge made for supplying and working sub- 
scribers' instruments is £4. (Telephone subscribers in this country 
would, conceivably, look upon this as а somewhat complicated and 
troublesome system, and might even prefer the more expensive but 
less involved British method. The Englishman prefers to know 
the gross amount he is liable for in connection with his business 
arrangements). The wages of the ordinary workmen engaged in 
connection with the telephone service ranges from 3s. to Зз. 6d. a 
day of ten hours; the ski led workmen from бз. to 5s. 6d., Sunday 
work extra, with fairly liberal provision in case of accident, illness 
and death. Women are employed as operators iu preference to 
тер, and receive a salary of from £48 to £72 per annum for а 
working day of seven to eight hours in winter and eight to nine 
hours in summer, with extra for night duty. Each operator attends 
to from 100 to 120 subscribers, and controls five inter-town trunk 
lines. This is a far more liberal scale than prevails in this country, 
where the salaries of the operators range from nil to about £45 
after five or six years’ service—not an excessive remuneration for 
a 48-hour week’s laborious work. 


Telephone Trunk Line Extension.—Telephonic trunk com- 
munication has been established with Hereford. 

Tynemouth —The Town Council have decided upon the recom- 
mendation of the Trade and Commerce Committee to apply to the 
Local Government Board for sanction for a loan of £33,000 for the 
establishment of electricity supply works. 


Twickenham.— The District Council have received an offer from 


Edmundson's Electricity Corporation to erect an electricity supply 
station for supplying current for public and private lighting. For 
the latter purpose current would be supplied at 3d. per unit, 
private customers being charged on а differential scale at а 7d. per 
unit maximum. The Council would have the option of purchasing 
at the end of 14 years. 


Venezuela.—The French Cable Company is about to join Mara- 
caibo with its cable system. А cable office is already established. 


Tarragona.—4A German company has obtained the Order for the 
generating plant and apparatus for the electric lighting of this 
Spanish city. А report from the British Consul states that the 
neighbouring town of Reus is still unprovided with the electric 
light, but the local authorities of the town recently invited tenders 
for an installation. 


The Dover-Calais Steamship Service.—It is in contemplation 
to erect powerful cranes at Dover and Calais for transferring from 
the trains to the steamboats the mails and baggage, the primitive 
and dilatory character of the existing arrangements being a constant 
source of worry and annoyance to passengers and delay to the boats. 
It is probable that electric cranes will be erected, which are 
estimated to effect a saving of 10min. at each end, and to obviate 
the mails passing from hand to hand. 


Tunbridge Wells.—The net profit on the past year’s working of 
the electricity supply undertaking amounted to £1,639. 183. 10d. 
The gross profit was £3,046. 11s. 8d. 


Walthamstow.—Col. W. Langton Coke, M.Inst.C.E., held a 
Local Government Board inquiry last week into the application of 
the District Council to borrow £5,200 for the purpose of purchasing 
land for a site for electricity gonerating works. The application 
was supported by the clerk to the Council (Mr. E. J. Gowen) and 
the consulting electrical engineer (Mr. J. Enright). 


Watford.—Last week a Local Government Board inquiry was 
held at Watford into the application of the District Council to 
borrow £21,000 for establishing electricity supply. There was no 
opposition. One application had been received tor 1,200 lights. The 
engineer (Mr. W, C. C. Hawtayne) submitted technical details. 


Whitechapel (London)— The Electric Lighting Committee 
presented а report at the last meeting of the District Board of 
Works in which, after setting out the various electric lighting 
Stations which had been visited, they recommended that Mr. 
Arthur Wright, the Brighton Corporation electrical engineer, be 
employed to report as to the adaptability of the land possessed by 
the Board at George Yard for the purposes of electricity works, 
and generally as to the probable demand for the electric light in 
the district, and the chances of the undertaking proving a success. 
It was further recommended that Mr. Wright be engaged as con- 
sulting engineer at a fee of 100gs. The report has been adopted. 


Wigan.—The Town Council, on Wednesday, decided to form a 
Special Electric Lighting Committee to consider and report upon 
the advisability of establishing electricity supply works. This step 
has been taken owing to complaints from some of the members that 
the Gas and Electric Lighting Committee were not giving such 
attention to the subject as it deserved. Mr. Worthington thought 
the time had arrived when the'Council should bestir itself and obtain 
the fullest information that could be had on the subject, and Mr. 
Smith said that unless the Council could show that they were taking 
active steps in the promotion of an electric lighting scheme they 
would have а company applying to the Board of Trade for powers. 


BRITISH ELECTRIC TRACTION COMPANY. 


A staff dinner of this Company was held at the Trocadero Restaurant, 
London, on May 26, under the presidency of Mr. Emile Garcke, Managing 
Director of the Company. 

After the toast of The Queen," the CHAIRMAN proposed the toast 
* Success to the British Electric Traction Company,” and said: In pro- 
posing thia toast I would prefer, of course, to be able to afford you 
entertainment instead of speaking of the affairs of the Company, which 
are already too fully engrossing the attention of most of you. Foremost 
among the subjects which have been engaging the attention of the 
Directors is the question of what kind of organisation is required for 
efficiently carrying on so extensive and highly complex a busine:s ав this 
promises to become. It will be recoguised that the operations carried on 
by this Company require, in their various stages, abilities and experience 
which it is impossible to combine in any one individual, Having regard 
to these multifarious duties the Board have come to the conclusion that 
the highest efticiency and the greatest economy in the conduct of 
so extensive an enterprise can only be attained by a carefully-arranyed 
systemof devolution combined with a scheme providing for watchful super- 
vision of details. They have therefore appointed a permanent way engineer, 
a {гаће superintendent, a power engineer and a department for carrying 
on the responsible work of promoting and obtaining powera from Parlia- 
ment, the Board of Trade aud the Light Railway Commissioners. There 
are several other departments, but those I have mentioned are sufficient to 
show the principles which have guided the Board in the distribution of 
the duties. We have grouped our various undertakings into districts, 
with a superintendent for each district who will be officially associated as 
a Director or in some other suitable capacity with the undertakings 
in his district, and he will be in direct communication through the 
Secretary with the heads of the technical departments. Iu this way 
each undertaking or company wil obtain the benefit of the best 
expert advice and of a wide experience at only a small proportionate cost, 
From what I have said you will see that we are engaged. in developing an 
extensive and important business, and it will be satisfactory to our finan- 
cial friends to know that in nearly all the undertakings we are engaged 
upon the expectations of earning dividends upon the capital to be invested 
are not based merely upon the faith that we have in the future of electric 
traction, ln nearly all cases we have based our calculations upon the 
results obtained by the companies whose lines we are converting. 
Some of you will think that these words аге a distinct encourage- 
ment to competition, but I do not fear. neither. do I deprecate 
competition, provided that the competition is of а kind which 
makes for progress. Competition which takes the form of emulation is 
desirable and beneficial not only to those engaged in it, but also to the 
public. There ia, however, a form of competition which we must make it 
our duty to resist, to discourage, and, so far as we can, we must render it 
imposaible—the competition which is so disastrous as to result in bad 
work, loss of money and reputation. However, competition, even 
in its worst form, is not the greatest danger which we, who desire 
the natural development of electric traction in this country, have 
to face, Sir Rivers Wilson, at the meeting of our shareholders, 
referred to the subject of municipalization of the tramways -a ques- 
tion which, 1 think, is surrounded by a good deul of misapprehension 
on the part of local authorities, who do not seem to realise the 
great difference between the municipalisation of horse tramways, 
which are generally confined within the limits of municipal areas, 
and electrical tramways or light railways, which, to attain their highest 
development and fullest utility, should be constructed with a view to 
connecting outlying towns and villages with the cities. Sir Rivers Wilson 
struck the keynote of the matter when he said that municipal boundaries 
do not coincide always with the centres of population, and if the 
municipalities construct tramways they haye to contine themselves 
to their own boundaries, so that the outlying villages and towns are 
not reached, and it is because electric traction is particularly suitable 
for the working of tramways extending over long distances that 
electric traction is not a suitable industry for municipalisation. 
No one would dream for a moment of municipalising our large railway 
systems, and the arguments against the municipalisation of railways, tele- 
graph and similar enterprises, which pass from the area of one municipality 
to another, apply with equal force against the municipalisation of electric 
tramways. ‘The present tendency of corporations to undertake the 
working of tramways will have the serious effect of retarding and restrict- 
ing the natural growth of an industry, which, if not thus hampered, will, I 
аш sure, extend as it has done in other countries in every direction, 
and contribute very largely to the convenience and weltare of hundreds 
of thousands of people who have to travel from one town to another, 
and to intervening places. If the policy of municipalisation of elec- 
tric tramways advances, most of the smaller outlying places will be 
deprived of tramway facilities. It is probable that my remarks on this 
subject may be discounted because it may be thought that my interests in 
connection with this Company prompt me to speak as I do; but I can only 
express the conviction that anyone who has the opportunity of studying 
this problem wil be forced to the same conclusion. Not ошу the 
theoretical arguments, but the physical facts of the case demonstrate that 
the working of electrical tramways hy municipalities will prove a social 
calamity. 1 have often spoken and written in favour of the munici- 
palisation of electric light undertakings, but it is a question whether even 
this policy has not been carried too far. There are many small munici- 
palities in the country which are not large enough to enable electric lighting 
business to be carried on with the greatest possible economy, and it is found 
now that electricity can be supplied more cheaply if generated on a large 
scale at a central point and distributed to these small authorities in bulk, 
but the fact of a local authority having established its electric light station 
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of revenue is £49,520. 35, 1d., from which has been deducted £8,060, 88, 4d. 
for interest on debentures and debenture stock, £2,159. 12s. 4d. has been 
invested on account of debenture stock redemption, and £5,000 placed to 
reserve, leaving a balance of £34,300, 28. 5d. The Directors now recommend 
the payment of 6s, 9d. per share, free of income tax, for the half-year on the 
Ordinary shares, making, with the dividend paid in November, £3. 5s. per 
cent. for the year, leaving a balance of £1,428, 5s. 11d. to be carried 
forward. In the case of shares which have been divided into Preferred and 
Deferred, the 6з. 9d. per share now recommended will be payable—6s. to 
the Preferred (making up the full dividend of £5 per cent.) and 9d. per 
share to the Deferred, 

Loss on exchange during the half-year has been diminished owing to the 
additional collection on international traffic which came into force on 
July Ist, but the rate of exchange has still fallen. The receipts of the 
current half-year show a considerable improvement upon those for the 
correspoding period of 1897. 

Negotiations for closer working between this Company and the Brazilian 
Submarine Telegraph Company (Limited) have been in progress, and an 
agreement will shortly be submitted to the shareholders, 


— — сы ы ль эы. 
London Electric Supply Corporation (Limited). 


The following notice-circular has been sent out to the shareholders 
of the above Company :— 

“25a, Cockspur-street, London, S. W., May 27, 1893, 

" Notice is given that an extraordinary general meeting of the London 
Electric Supply Corporation (Limited) will be heid at the City Terminus 
Hotel, Canuon-street, London, on Tuesday, June 7, 1898, at 12 noon, when 
the resolutions printed below will be proposed, and, if pas:el by the 
required majority, will be submitted for confirmation as special resolutions 
to & second extraordinary meeting to be subsequently convened. 

“1. That the capital of the Company be reduced from £1,250,000, 
divided into 200,000 Ordinary shares of £5 each and 50,000 Preference 
shares of £5 each, to £850,000, divided into 200,000 Ordinary shares of £3 
each and 50,0C0 Preference shares of £5 each, and that such reduction be 
etlected by cancelling capital which has been lost, or is unrepresented by 
available asseta to the extent of £2 per share on each of the 111,000 Ordi- 
nary shares which have been issued and are now outstanding, and by 
relucing the nominal amount of all the said Ordinary shares from £5 to 


is not the same thing as if it had been done by a company. In the case of 
a company making a mistake the unfortunate shareholders are inevitably 
brought face to face with liquidation, and the competition of new comers 
leads to a survival of the fittest, but when a local authority is carrying on 
a relatively unprofitable business, this beneficial and effective competition 
is impossible, because the local authorities have the power to prevent 
the larger and better supplier coming into competition with them. 
Let me refer to one or two of the physical obstacles which I venture to 
вау municipalities cannot and will not overcome. The difficulty of the 
variation of gauges in towns adjacent to each other has already been 
pointed out, but it is not generally recognised how wide-spread this 
anomaly is In the congested districts of Lancashire апа Yorkshire we 
have nearly all gauges represented: at Preston 3ft. біп. ; at Blackburn, 
about 8 miles off, Aft. ; at Burnley, only 10 miles from Blackburn, 4ft. Shin. ; 
at Accrington, which ia near Burnley and Blackburn, 4ft. The Rossen- 
dale Valley Tramway to Bacup, not many miles from Rochdale is Aft. 
gauge, but the Rochdale and Oldham Tramways із 3ft. 6in.. and the lines 
in Oldham, Aft. 8hin. Which of these local authorities will make the 
gauge throughout the district uniform for the benefit of the others ? 
And so at Leeds, the tramways have a gauge of 4ft. 8lin.; at 
Bradford, eight miles off, 4ft. ; at Dewsbury and Huddersfield, a. little to 
the south of Bradford, 4ft. 84in. And this State of affairs ів generally 
existent. I ask, will the corporations —can the vorporations—do what 
the сошрапіех can and will do in the matter? But the difficulty of muni- 
cipalising electrical tramways is not confined to corporations with small 


supgestion is, that the several local authorities shall provide the necessary 
energy and electrical equipment for the working of the tramways within 
their districts, It js impossible to see what advantage ко chaotic 
an arrangement of working such a large system would have over 
the uniform arrangements which a Company -working the whole of 
the lines would be able to organise. I will not weary you by discussing 
other aspects of this question, but it will become our duty to face the 
problem befcre long, and we shall have to be prepared to expose all the 
other fall cies upon which local authorities are proceeding in this matter. 
We are told that corporations can borrow money more cheaply than сот. 
panies ; but this resolves itself merely into a question of tenure, If you | £3 each. 

give а company a tenure of 60 or 90 years, the slight financial advantage in “2. That the Articles of Association of the Company be amended by the 
favour of municipal loans disappears. Moreover, the grant of & longer y addition of а new article as follows : ‘The funds of the Company shall not 
tenure would have the enormous advantage to the community of enabling | te expended in the purchase of or lent upon the security of its own 
spareoly-populated districts to be developed. The prevent system of | shares,’ and by amendments to Articles 16, 58, 60, 64, 66 and 92. 
granting concessions for only one. life period necessitating, as it does, a The shareholders will also be invited to elect a new Board, the present 
heavy sinking fund, precludes the possibility of either corporation or | members having intimated their intention of resigning office, as does also 
companies doing what has been done on во large a scale in the States— | Mr. R. Stewart Bain, the secretary.” 

putting down electric tramways io anticipation of, aud to encourage the 


growth of cities and industries, I have said enough to show that the “Е 


subject deserves further discussion, and. 1 only wish in conclusion 


to again emphasise that [ have been rompted in what I hay | | 
this subject of municipalisation not "d ШП ly the Timeline уша NEW COMPANIES, STAT UTORY RETURNS, &o. 
of the British Electrie Traction Company, but by the feeling that, besides 
doing the Work which lies before us, we have also the duty and the 
responsibility of promoting the general advance of electric traction. 

he toast was cordially drunk, and was suitably responded to bv the 
Chairiean of the Company, Sir Charles Rivers Wilson, G.C.M.G. ` 


| COMPANIES MEETINGS AND REPORTS. 


The Brazilian Submarine Telegraph Company 
m (Limited). 
© report of the Directors of this Company for t| e half. 
last states that the revenue for thi period x to £100,300. "AER i 
ns the Working expenses to £26,166. 8s, 54. After providing £3 200 for 
ce»enture interest and sinking fund, and £1,353. 28. 8d. for income tax 
there remains a balance of 569.580. 138. 4d. ; to this is added 47,221. 52, 54. 


brought, forward makin : 

, B а total of £76,801. 18s 9d. Ine к 
of Her Majesty's jubilee, aud of the tw , | UN commemoration 
dation of the Company 16 twenty-fifth anniv 


to £4,139. 14s. Td. Firat and second interim divi 


T. F. BRAIME AWD со. (LIMITED). —This Company was registered ott 
May 26, with а capital of £20.000, in £1 shares, to acquire the business 
Dow carried on by Thomas Е. Braime, at Hunslet, Leeda, under the style 
T. F. Braime and Co., and to carry on the business of mechanical, electrical 
and general engineers, stampera, brass founders and finishers. &c. 


MOTOR VAN SYNDICATE (LIMITED).— This Company was registered 
on May 25, with a capital of £2,000, in £1 shares, to manufacture, exploit, 
let on hire and deal with carriages, vans, waggons, cycles, &c. 

POROUS ACCUMULATOR COMPANY (LIMITED).— This Company was 
registered on May 26, with a capital of £3,000, in £1 shares, to acquire, 
develop, work and deal with a certain undescribed invention of Mr. John 
C. Howell. The first subscribers are: S, J ordan, W. Eacott, C, T. Lissenden, 
A. W. N. Stuart, Н. Baker, W. F. Smart and L. W. Shepherd. 

REDDITCH DISTRICT ELECTRIC TRACTION COMPANY (LIMITBD).— 
This Company waa registered on May 26, with a capital of. £2,000, in £10 
shares, to proinote and. obtain the necessary authority to make and main- 
tain light railways and tramways in the counties of W orcester ара Warwick 
or elsewhere, to construct and inaintain any such light railways and tram- 
ways, and to supply electricity for light, heat and power purposes. The 
first subscribers are : E. Horton, J. J. Gittings, W. J. Kershaw, H. P. Butt, 
R. P. Dodd, R. Green and C. H. Hales | 


Nogotiations for closer working wi Y 
Pid Sine І & with the Western and Brazili 3 
Ер Company (Limited) have been in progress, and a a ae 3 dm 
shortly be submitted to the shareholders, Seay Wi 


The Directors refer with 

T | great regret to the d T 

ai and notify that the vacancy М been filled b. us. is E eA 
Ir John W olfe Barry, K. C. B. y appointment of 


BOUR EMOUTH AND POOLE ELECTRICITY SUPPLY COMPANY 


N 
(L ED).—The annual return to April 16 has been filed. The capital 13 


COUNTY or LONDON AND BRUSH PROVINCIAL ELECTRIC LIGH TING 
The cat, (LIMITED).—The annual return to March 28 bas been filed. 
The capital ia £800,000 in £10 shares (of which 40,000 are Preference). 
All the Ordinary and 20,000 Preference have been taken up, and the full 
amount has been called оп 30,000 Ordinary and 20,000 Preference, while 
£2 per share hag been called on the remaining 10,000 Ordinary shares. a 
TLUECTRIC STREET CAR MANUFACTURING SYNDICATE (LIMITED ).— 
The statutory return to A ril 15. gives the capital at £25,000, in. £1 
shares, of which 7,130 have E taken up. ^ 10a, per share has been called. 


graph Company (Limited). 


И is Company for the half.y 
ec. 51 last states that the total earnings E to 272.553. 9, ded 


th -ye 189 Me of £1,016. 175. 8d. comm. l wi 
£37 та ђе 11 » 2 " 1896.. The working expenses 15 | 15 
. 18. lld., against £38,160, 198. ount to 


4d., a decrease of £586. 178. 5d. 


Including the amoung | А ; 
received upon t. m Bu (£3,867. 158. 24.) and the dividend 
; | оз o3 


atino Company the balance to credit 
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METROPOLITAN ELECTRIC SUPPLY COMPANY (LIMITED).—The annual 
return to April 12 has been filed. The capital is £1,000,000, in £10 shares 
(of which 100 are Founders’). 62,400 Ordinary and 10) Founders’ shares 
have been taken up, and 2,032 have been issued as fully paid. The full 
amount bas Leen called on the others. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LIMITED).— The 
statutory return to April 20 has been filed. The capital is £80,000, in £10 
sbares (of which 4,000 are Preference), All the sharrs bave been taken up, 
and £4 per share has been called. 

WILLANS AND ROBINSON (LIMITED).—The annual return to April 13 
has been filed. The capital is £300,000, in £5 shares (of which 30,000 
are Preference). The whole of this has been taken up, and 14,463 
Preference and 14,462 Ordinary have been issued as fully paid. The full 
amount has been called on 12,537 Preference and 12,538 Ordinary, and £1 
per share has been called on 3,000 Preference and 2,997 Ordinary. 


CITY NOTES. 


—— 


MEMORANDA.—Bank rate 3 per cent. (June 2, 1898). Price of 
silver 274d. per oz. (June 2). Consols (22 per cent.) 1119—1114 for 
money, 1113—1118 for account; 23 per cent. 1044—104} (June 2). 
Stock Exchange Settling Days: Consols, July 1; Stocks and Shares 
Continuation Days, June 8 and 27; Ticket Days, June 9 and 28; 
Pay Days, June 10 апа 29 ; Mining Share Carry-over Days, June 7 and 26. 


AMAZON TELEGRAPH COMPANY (LIMITED).—' The numbers are pub- 
lished of 26 £100 5 per cent. Debentures of this Company which have 
been drawn for payment at Mesara. Barclay and Co.'s, Lombard.street, E.C., 
on 30th inst. 

BRITISH AND CHINA CORPORATION (LIMITED).—4A company has been 
registered with a capital of £250,000, in £100 shares, which is formed to 
acquire contracts, decrees, concessions, &c., for all kinds of exploration 
work in China, including electric light, telephone, telegraph, power supply 
works, markets, public buildings, &c. The new Corporation is closely allied 
to the Hong Kong and Shanghai Banking Company, and with Messra. 
Jardine, Mathieson and Co. 

BRITISH HYDRAULIC JOINTING COMPANY (LIMITED).— Letters of 
allotment for tbe recent issue of capital by this Company have been 
sent out. 

CAPE TOWN AND DISTRICT GAS LIGHT AND СОКЕ COMPANY 
(LIMITED). —At the annual meeting of this Company on Wednesday, the 
chairmain (Mr. J. E. Lilley) referred to the effect of thecompetition of the 
electric light upon their prospects. He, personally, thought there was 
nothing to fear from the electricity supply worke, ан they could supply 
light at a cheaper rate than their rivals. 

CASTNER-KELLNER ALKALI COMPANY (LIMITED).—The second annual 

neral meeting of this Company was held on Friday. The Chairman (Mr. 

m. Mather) congratulated the shareboldera on the progress made, and 
said that the enterprise had justified their expectations. The profit of 
£9,000 had been earned, practically, from only one-fourth of their proposed 
installation— 1,000 n.r. The earnings were limited to little over balf cf 
the year after they had begun. The profits had been ао satisfactory that 
the Directors hsd gone forward with very good hearts in completing the 
rest of the enterprise. The second installation was now running fully 


equipped with all the means to develop as much product as the first instal- 
lation. They had entered into very satisfactory arrangements to dispose 
of their product. The greater part of their output was practically sold 
before they had made it, so that every ton produced week by week was 
abaorbed by the contract wbich was made a year ago, and which had two 
years to run from July 15 last. The price at which their joint product 
was sold, even with the favourable disposal of the greater portion, was not 
equal to the price that was obtained on the market at the time the 
Company was formed, but it was matter of great satisfaction that, not- 
withstanding the fal in price of chemicals, they foresaw a satisfactory 
future for the business even at prices lower than those at which they were 
disposing of their product at the present time. The completion of their 
undertaking was very far advanced, and in the course of the year they 
expected to have the full plant (4,000 н.р.) steadily at work. They 
intended to take powers to issue First Mortgage Debenture stock for 
£100,000, and to issue £80,000 thereof at 5 per cent., repayable in three 
years. The shareholders had the right of subscribing for the stock up to 
June 8. Acting on legal advice they had taken proceedings to protect their 
patents from infringement. The Directors felt that with the present rate 
of manufacture under the existing contracts, and considering the difference 
between coet and selling price, they were justified in holding out the 
probability of paying in September or October, profits realised at the rate 
of 8 per cent. per annum for the half-year. The report ond accounts 
were adopted. 

COMMERCIAL CABLE COMPANY.—The transfer books of this Company's 
sterling Four per Cent. 500 year Debenture stock will be closed from the 
24th to 30th inst inclusive, preparatory to the payment of the quarterly 
dividend due 1st July next. 

EDISON COMPANY ОР MILAW.—-This Company has declared a dividend 
of 6 per cent. for the year 1897 upon a capital of £540,00). 

MALTA AND MEDITERRANEAN GAS COMPANY.—The Directors’ report 
for the pest year states that, owing to the installation of the electric light 
at Malta, there has been a decrease in the public gas rental at that place. 

SPIRAL GLOBE (LIMITED). —Letters of allotment for the recent iesue of 
shares in this Compeny have been posted. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
ordered the further issue of £139,653 Four per Cent. Mortgage Debenture 
Stock of the Eastern Telegraph Company (Limited) to be quoted in the 
Officia] List. | 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended May 27 (after deducting 17 
per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £3,077. 


ELECTRIC TRAMWAY АМО RAILWAY TRAFFIC RECEIPT 


Weil | No. AGGREGATE. 
Line. ended 9 bed 0 — "ina 

BENE en or рев 

1898 £ | £ £ & 

Birmingham Tramways.| May 28 | 4,154 + 508... jae i 
Bristol Trams & Carriage „ 27 2,653 |+ 180 21 52,482 |+ 7,178 


City & South London Ry. „ 29 |1,012 + 83 22 22678 288 
Dover Tramways .........; , 28 147 | 
DublinUnited(Southern)| „ 27 577!- 105 21 9,498 |– 551 
Liverpool Overhead Rly. „„ 29 | 1,412 + 102 22 30,712 |+ 1,441 
Sheffield Tramways......, „ 29 1,025 — 2111. $i 


ELECTRICAL COMPANIES' SHARE LIST. 


| | 
| AMOUNT LAST 
PRESENT | ОР DIVI- NAMB 


PREVIOUS | Price RATE PER 
WEE&'S PRIOR | Wednesday, CENT. 


| BUSINESS рони 
DURING WEEK 


AMOUNT.| SHARE. | DEND. | | May 25 | June 1. YIELDED. * | ENDING JUNE 1. 
ELECTRICITY SUPPLY COMPANIES. & s. d. Highest Lowest 
£200,000 5 4i % Rirmingham Electric Supply — —...........-. .. 10} 104 = D ja Ч: 
6,000 10 А Bournemouth and Poole Electricity Supply Ord. 9} 1 9} 10$ * 
6,000 10 2 ро. 44 рег Cent. Cumulative Pref. ..., 104 11 104 11 * 8 10,5 
ПУТ b 4/0 Charing Cross & Surana Electricity Зирр!у Corp. 12 18 1% 18 213 10 February & August 17} d 
10,060 6 2/3 Do. 44 per Cent. Preferences 6 64 6 64 8 9 3 " " - — 
254.000 b 56 Chelsea Electricity Supply Ordinary ........... 84 94 s] P4 8 3 | March .-..- .. 9 = 
£60,000 Stoch 4X |* Do. 4 7 Debenture Stock (red. 115 117 115 117 817 5 June ard December - 
$1,200,000 $1,000 | 57 | Chicago Edison 1st Mort. 57 30 year Gold Bonds(red) 105 107 105 107 £ 13 11 6% 2 79 
50,000 210 20% | «луу of London Electric laghting .. g 21) 251 24} 254 j 18 6 February & August 254 244 
40, | 10 6x bo. 0X Cumulative Pref. .........2— .... 164 174 18] 174 8 8 January and July . 164 < 
£400,000 Btock bz Do. 57 Debenture Stock (red.) 129 134 129 134 814 3 June and December | ^ а? 
10,000 10 ba. oi Do. Provident Certificatea .............. ER 164 174 164 MÀ i | А T 
£30,000 £10 ~ County of London & Brush Prov. Ord. (fully pald, 13 14 13 14 = A 
10,000 10 | fs | Da NEEDS" ausus as Ard WU Ba Ki ауре 64 7 6} 74 T 3- — e 
20,000 | 210 6/0 Do. 6% Cumulative Preference 15 16 15 16 315 0 March & September — х 
15,660 #5 | 4/0 House-to-House Electric Lighting Supply Ord. 9 1) 9 10 2 0 0 ‚в ёё "S 
10,000 5 | 8/6 Do. 7 per Cent. Preference ............... 11 12 11 12 218 4 March & September — з 
75,000 5 * Kensington and Knightsbridge Ord. ............ 15 16 15 ] ( а Ж 
50,000 5 ES Do. OY TAO PMG, Wisc thas. TR ырат 11 8} 73 5i - January and July .. 70 
565,000 | £5 . | London Bleciric Supply Ordinary ........ = = =» 81 11 34 4 - - | 
240,250 £5 Ф Ша, С, Telit sooo ye tire m ea 6 64 е 7 m * * ж 
62, 100 10 7/0 Metropolitan Electric Supply Ordinary ...... - 16} 174 16 17 3 6 8 April and October. 163 16} 
£220,000 Btock 44% Do, 44% Deb. Stock First Mortgage 117 121 117 121 8 13 б June and December (a * 
1,000 1 -- | Northempton Electric 6% Preference ............ 14 T y ) 
6,462 10 12/0 | Notting ill Electric Ordinary sss se ss se = =o = = 18) 19} 184 19] 8 1 6 гт a ＋ * 
$75,000 | 1 — . ос VA ⁵˙— on әмере K Jè 1$ 14 18 РХ 3: 
£125,C00 Etock 5% River Plate Elec. Lt. & Tr'ct'n, Ltd., 57% 1st Mor. Deb. 90 95 90 95 5 6 6 January and July .. A i; 
110,00 $100 | 82 Royal Electric Company of Montreal Shares 143 145 143 145 5 10 4 et ў = Ex 
130,900 | 100 EPA е Do. ААЛ 166 0056, Бере... ш... 0e 2o oo m - 103 105 163 105 4 5 9 April and October У 4 
31,860 | B5 | 110 St. James and Pall Mall Electric Ordinary .... 16 17 16 17 464 February & August 16} 16% 
10,000 | 5 ' 8/6 Do. 7perCtnt. Preference s.e. aan os 10 11 10 11 B 3 6 * - 285 - 
£50,000 Stock 4% |* Do 4 per Cent. Debenture Stock (ret... 107 110 167 110 813 1 June and December * = 
65,000 © 5 aid South London Electric Supply Ordinary (£2 paid). 2 ? 2 24 2, : 
79.900 Б 8/0 Werimipater Electric Supply Ordinary -s «= .. = 154 164 16 17 810 7 March & September 188 
18,848 5 7% ^| Yorkshire House-to- Houses 88 88 8} Eg = February and July.. T 
18,626 | 5 HE | Do. (£4 paid "Ves 66€ ) 53 | 6 61 | 4 9 7 | February and July.. | 6} 6 
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or DIVI- NAME. Was - PRIOR Wednesday, DURING WEEK 
AMOUNT. | MAY 25. June 1. Yr тора DUN, ENDING JUNE l. 
TELECRAPHS, & s. Highest | Lowest 
£187,400 | 2100 4% African Direct Telegraph 4% Mort. Deb. (red). 100 104 100 104 810 11 | January and July iem m 
£25,000 10 МА Amazon Telegra B. 5 29594 06 as em em D eben сә qu ae 7 8 1 8 - FS 2 с 
125, C00 100 5 7 Do. брег Cent. Debentures....... — э 93 98 91 96 561 = 3 Us 
£205,560) Stock 15,0 | Anglo-American „s seis sem 244 64 67 64 67 4 011 | Feb., May, Aug.,Nov. 65 —— 
43,047,270 Stock 80,0 о. Frefer red. «ö' 114 115 15 116 5 4 0 и м 115 114 
Ё an Submarine 5 164 16 4 7 6 | Mar., June, Oct., Dec. 15 15 
£76,000 100 b Do. 6 per Cent. зү and à Serten, 10066) — awl ta 116 112 116 462 June and December эы =" 
10.000,000] 8100 $. rmm Cable Capital 8 2 I 185 180 190 4 41. Jan., Apr., July, Oct. T - 
£9 8, Stock 4% Do. 4 per Cent. — 1 — Stock ....... - 104 108 104 106 815 6 »" 9 1054 àa 
16,.C0 10 60 | Cuba Submarine 6 74 % 74 968 February and August - - 
е.с00 10 10 ро. Preference 10 per ОМ” ae ёч» = эз = 14 15} 14 154 6 9 0 » ' эй = 
12,881 6 2 Direct Spanish (Ordinary )?! 4 5 4 5 4 811 April and October .. = * 
R ". 16 P 10 per ami, Cumulative Preference ay iy — dax 4 12 10 56 — 
,6C per ebentures „s = =s ss nr == = » 2 103% 106 á 411 January and 7 - .. ~ 
60,710 £?0 % Direct United States Cable, 1877 10} 10 103 11 6 2 9 Jan., Apr., ау n. 101i .. 
£120,000 | 2100 se Direct West India Cable 44% Reg. Deb. (red) .. 99 102 100 103 * z oe 
“0,600 £10 BG | RACER cs ces conde cece e000 ce «а ab 4e 16} 171 17 174 814 4 | Jan. „Apr., July, Oct. 171 17 
70,000 £10 [4 Do. : per Cent. Cumulative Preference — 1; 183 18 19 383 2 vA * 
41,472,868] Steck H Do. брег Cent. Mort. Debenture Stock (red.) 123 127 124 1:93 8 2 б | May and November 12 oe 
££9,900 £100 b * Do. брег Cent. Debentures, 18999 1:0 103 101 104 417 0 | February & кар s А3 
27 0,000 10 66 | Eastern Extension .....-.— = xd and bonus 174 18 171 18 817 9 | Jan., Apr., Ал 173 174 
6102.000 | Ftcck | 4 Do. 4 рег Cent. Debenture Stock ..—- :| 126 129 126 129 8 2 9 | February & August а =% 
25, 100 5 * Го. 5 P. с, (Austin.Gov.8ub.) De bs. 1900 (reg. 10 101 100 10} 4 17 10 | January and July — F T 
100,00 | 100 57 (Bearer) "v | 100 104 101 10 4 17 10 E ^ "i a 
£15,100 100 bz ‘Eastern and 8. African 5 p. c. Mor. . Deb., ecc (reg.) 100 14 100 104 4 17 10 " 5 se - 
. 46,500 100 BZ. |, De (BRUM) oso pp ntes meno = 101 101 101 104 4 17 i0 Ыы * * 
£100,CC0 160 4% ы 2 4 Mortgage Debentures, 1909 10 104 101 104 8 17 8 | February & August - e 
4200,с00 15 * Mauritius Sub. Debr. (red.) —......| 105 KS, u15% 1037 814 1 | May Novemba- 2. * 
120,127 10 2/6 "Globe "Telegraph and Trust 11 12 14 12 3 19 2 Jan., Apr., July, Oct 11 11 
180,042 10 6% Do. брег Cent. Preference ., — — -.... 16} 17} 161 171 8 9 7 17 1612 
150,000 10 10% | Great Northern of Copenbagen .... - [Coup No, 42 $84 29} 28h — 294 8 7 10 January, April, July 293 e. 
А 250,000 100 6% |" Do брег Cent. Debs.. 1883 Issue Series m ех, 10 103 200 103 417 1 | March & September — — 
97,000 160 ч Halifax and Bermuda Cable 4] % 1st Mort. Deb. (red) 97 101 93 103 5 June and Dacember es - 
17,000 26 87/6 | Indo-European „s... esseen . d and bonus 50 63 to 63 5 6 2 | May and November ee 504 
2100, 100 6% London Platino-Brazillan 6 per Cent. Debs., 1906. 107 110 108 111 5 9 7 | March & September 1095 - 
460,000 ur 4% Pacific & European Tel. 4% Guar. Debs. (red) 1943 105 18 105 108 818 5 June and December i = 
£89 4/0 , an ne po os an ewes ow оо sooo se X 8 9 8 9 4 811 | April and October.. 8 — 
Mie £1C0 tut. 6% Eubmarine Cables ЭТЕ) sawn scun Gnas Vena kn ap ine 126 141 136 141 55.2 " " .. — 
16, 10 6/0 Wert Afrícsn Telegraph . meme me m m = =o == m = +- 3} 44 3h 44 T T - — 
4700, 000 100 t% . Do. .6 per Cent. Debentures (red.) — —— .. 99 102 93 102 5 8 6 | March & September ee - 
30,0 24 "à е СОСО AMOR жул э im clem p n sais us ва 1 1 1 i aó XX — - 
£160,000 10 4Y % Do. 4perCent.Debentures == ———....| 105 1(8 105 108 814 9 | June and December * - 
84,668 10 6% Do. ò per Cent. 1st Preference... d 74 7 71 71 4 17 10 " " oe „ 
К 10 6/0 Do. 6per Cent. 2nd Preference —.... xi 5 7 5 7 8116 - - 
££0,CCO 100 5% |" Do. ö per Cent. Debentures ms =. a. «s...» =- 106 178 106 109 418 8 January and July E * - 
64,969 16 38/0 | Western and Brazilian 111 12 12 124 8 1711 | May and November 111 2 
£8,129 74 8/0 ро. Б per Cent. Preferred Ordinary s=. = -~ 74 8 74 8 8 11 11 ex 2 RE 71 
88,149 ?à 1/6 Do. Deferred Ordinary — —cñ——— sa не LA 4 44 4 4} „+ "n 4177 e 
£389,521 | Stock 4% Do. 4 per Cent. 8 Stock ........ 104 107 104 107 318 0 | June and December ax - 
$1,168,000 | $1,0.0 7% [Western Union 7% 1st Mort. (Building) Bonds 1902) 103 108 103 108 6 9 8 | Feb.,May,Aug., Nov. * - 
£168,100 | 4100 6% |" Шо. s per Cent. Sterling Ponds(red.) —...-| 100 105 100 105 514 3 | March & September Am - 
TELEPHONES, | 
44,000 £6 4/0 Chili Telephone (fully pald) 2---..—----.- 8 8} 2} 2} 6 8 1 | August ..........— | 21 31 
224,860 10,0 24d. | Consolidated Telephone Const. & Maintenance . » x i's 5 "e JAY. о nso case | : Сз 
28, 45 4/0 Monte Video Telephone 6 per Cent. Preference . 94 2} 74 7 7 5 6 | October .-..-~ | . - 
484,687 5 8/0 National E DOR 54 5} Б 5} 5 4 4 | February & August 511 t 
15,000 10 е/0 Do. 6 per Cent. . Cumulative Ist Pref. ш... 14 16 14 16 815 0 " " | oe - 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. fk 15 17 1б 17 810 7 " " | m - 
250,00) б 9/6 Do. 6% Non-Cumulative 8rd Pre d. 58 b 5 4 811 7 E EPs 54 
1,829,471 | Stock 8% Do. Debenture Stock 2837 (red. 99 101 101 108 з 6 0 | June and December 103} "S 
8,000 5 5/0 United River Piat Pe 4 44 4 4} BIG GF ae N — — 
Et11:8| Steck b% |» Do. брег Cent. Debenture Stock (red. . 101 107 14 107 415 6 | Jane and December T - 
ELECTRIC MAKUFACTURINC, &o., COMPANIES. 
80,0C0 1 ^. r. i ü à 8 8 i T 
Vu, Ut 0 42 57 E: usb Electrical Engineer lig | 11 2 1} 2 + 2 z 
20,000 2 1/23 Do. f er Cent. Fref, Non-Camulative ..... 2} 23 9} oh 416 0 — T .. 
2 25,000 Btcck 44% Do. é} per Cent. Perpetual орёл Stock 110 114 110 114 3 13 11 | February & August .. ee 
£60,000 Block 492 (Do. 2nd Debenture Stock (red.) 101 104 101 104 17 7 |Juneand December 2 
£20,000 £5 4/0 Callender's Cable Construction. 9 10 94 10} 4 16 3 | 5 " 10 91 
£90,000 | Stock 417 Do. 43 1st Mort. Deb. (red) 110 113 110 113 4 0 0 | November and May M - 
£60,000 1 92 Castner- Kelfner Alkali Co. (fully paid) . | 1 li 1 11 4 " . - 
46,180 b 8,0 Cromptcn and Co., 7 per Cent. Cumulative Pret | 1} 2} T РА — — 
402.850 100 5% |* Do. 5% First ‘Mortgage Debentures (red. Ys 83 93 88 93 6 9 0 | Jannary and July 901 ' 
09,261 b 16 | Edfeon and ‘Swan United (A Shares) (£3 ened 21 23 21 21 6 0 3 | February & August ns - 
17,159 b 2/6 Do. {BB pald) cecacsscccvssececsevesvocvcser| 4 5 4 5 51^ 0 » а 2 - 
4194023 | Btcck | 33/0 De. 4% Mortgage Debenture Stock (red.). 103 105 103 105 31611 | June and December - — 
17,400 b е Edmundson s Electricity Corporation Ordinary .. Р) 4 3} 44 + Half-yearly ...... .. .. 
110 €CO £2 1/11 | Bieciric Construction Co. (Limited) 2e 2 2 2i 813 1 | February & August L E 
16 813 i 1% Го. 7 per Cert. Cumulative Pref. AP AP du e 84 3 3i 88 à 8 4 ДОДО vircs = on m 
111,100 | Stock ы Do. 4; First Mortgage Deb. (red.) ....... | 108 108 106 103 d 8 ба — 
11796 10/0 E!more's Patent Copper Depositing = = = — == = -. à 2 a v ee 
19:00 1 18,0 Her ley's Telegraph Works Ordinary ....—-—--. 9'4 22 21 22 5 6 8 | February & August 22] .. 
5,000 10 | 7,0 Го. 7 per Cent. Pre fer ene 184 19 l* 19 8 11 10 as is 184 — 
Ac, co &tcck 44% To. 44% Mortgege Vebentare Stock (red.) E 110 115 110 15 818 8 is А 1141 E 
t ,CCO 410 15,0 Ind!a Bubber, Gutta Percha, &c., Works ....... 21 22 21 22 410 il * * 218 21] 
ДЕТ 100 ЧА Do. 4% First Mortgage Detentures(red.)..- 2 16 102 106 8 14 6 | March & September - — 
1; 80 13 | 24,0 тизеры овенчао and Maintenance 84 37 [4 37 417 1 | Marchand July.... 36} .. 
211 010 100 x Ы үн Cent. Bonds (red.) 189999822 102 105 102 106 416 8 | January and July. — 
£55,000 £5 4,0 vilsna and Robinson Ordinary „m= == ===- 1} 8} 73 Fi á 410 | April and October 8 — 
£59,600 | £5 | #0 Dc, 6% CumvlatvePreferenoe ~..... | 6] 7} €i 71 429 í E - - 
gice, (o Stock 4x Го. 64% Nin! Mort. Deb xd 105 110 106 108 815 8 | May and November > - 
| ELECTRIC FAILWAYS, ТРАМИАҮ?, &o | 
12.000 10 = Blackpool and Fleetwood Tramw ays HET 19 13 12 13 гә А .. 
95.000 10 62 Bristol Tramways ап Сы. TTE THER 20} 914 204 914 2 15:17 ev z 
26.060 10 67% Do, [£5 PRG) 14257040049 dà ee es ITT 144 154 15 15} 113 9 184 6 
90 410 Stock Js Dg. ebe; reer eee 121 123 121 123 N © .. 
10.000 10 sd British Electric Traction Ordinary .............. 15} 16 133 16 * 184 on 
10.000 10 | - ро. 6% Cum, Pref. (£4 & £2.108. prem p aid). 7 8 7 8 "а - - 
24,440 10 | 2/0 Calcutta Tramways |.......... m eoe носон 3 1 8 4 vs is - = 
£19, 94 #10 5/0 Central London Urdinary yy 10 10} 10 104 217 2 | Juneand December 103 10} 
)2*,179 10 | 1/9 Do. (Cs paid) . — в 64 6 е4 216 6 á , 6), 
4 5;CC0 Stock 192% чече South London Railway Con, Отау, T 07 10 68 71 21210 | January and July 06 69 
9 251 £» 57 о. 6% Perpetual Preference . a a m .......| 15 16 15 16 Wo * T 
157701 Steck 4% Do. 4% Perpetual Deben ture 136 133 186 133 218 0 May and November 137 
17,770 6 602 | ipei Tramways Ordinary. | 14 14} | 1 i 14 2 8 0 March & September 14} at 
10,000 10 | б? E UE Preference is di eere | 14 r E т 318 8 б d 
81 t09 10 B4 Em ver way Ordinary —— lug 0 01 0 8 February & August - — 
10,000 10 | 5 | Do. 6% reference f (44 dd | 158 149 |316€ м , 2 2 
196000 Sto x 4 | We 02 КОРШИ zi roim o са нә 109 111 109 111 8 19 0 | January and Jaly - - — 
20,000 £5 8/34 | New General Traction 67 Cumulative Prot. xd т, 5} 41 54 de р 7 z 
440,000 Stock 34 Waterloo and City Ordinary Th! 186 | 182 135 3 4 6 Jure and December 184 183] 


In calculating the yield оо this security, allowance Na ** made for acorued Interest, but not tor tedemptloa. 


Digitized by Google 
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THE KIDDERMINSTER AND STOURPORT ELECTRIC TRAMWAY, 


Opened for Traffic; оп May 25th 1898. 
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| RECORD 


FOR THE 


BRUSH 
COMPANY. 


€ 9 90-—944-99-009909009 2994 


Extract from Lightning,“ May 19th, 1898.— The BRUSH COMPANY has Established a Reoord, having made the 
Engines, Dynamos, Switchboard, Cars and Motors for this Tramway." 


THE BRUSH ELECTRICAL ENGINEERING CO., Lro. npon: к.с: 
PERMANENT MAGNET 


INSTRUMENTS 


FOR DOT: CORRENT CIRO HITS ONLY. 


SCALES PROPORTIONAL THROUGHOUT THE WHOLE RANGE. 


Dead Beat—Accurate—Reliable. 
NO TEMPERATURE ERROR. 


VOLTMETERS of VERY HIGH RESISTANGE. 
AMMETERS of VERY LOW RESISTANGE., 


As the Ammeters are of the “Shunted” Type, the Shunt can he placed at any point in the circuit and the Instrument 
some distance from it, in the most convenient position. 


For Prices and further Particulars apply to THE MAKERS, 


CROMPTON & CO., Ltd., 


Arc Works, CHELMSFORD. 
E 
(; 


—— — P € —ů — аа me ы 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
p | CONNECTIONS. | | 


^ A л Ш ^m сво ө 
& 7 REIN N 


9932 


ў 2222" CABLE COMMUNICATIONS = 
— ‚ T Ht - — — 


WORLD 


— — aatia e 


TE 


EASTERN TELEGRAPH 


IN CONNECTION WITH ТНВ (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
BEL TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Spain, Portugal, Gibraltar, Malta, Egypt,Aden, 

| and India. 

By DIRECT DUPLICATE CABLE. ROUTES to Madeira, St.Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe; 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By pde ere ne to the Azores, Tangier, Tripoli, Cyprus, Seych lles, Mauritius, 
an anila. SS | 


Telegrams should be sent from the Company's Stations— 
LONDON-—!!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 2068, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREICN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. | 


COMPANY'S LEVANT SYSTEM: T 

Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Candia, Беніто, Canes, Siti, 

Rhodes, Trieste, Corfu, Zante, Patras, биш Athens. бе halonis, Santa Maura, Tinos, Andros, Zea, and 
e Greek Islands. 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


сс | | 
mening Tp tos ratus VITA. E A STAR INT? "mmn gen 


е 
~ A e al 
з 


Books of Forms and Tariffs forwarded post free on application Àt the Company's ОМе! Offices as.above, or ai 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C, | By Order GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL NIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNBOTED WITH 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE. 

MENTS, CHINA, MANILA, ООСНІМ OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 

CALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 

VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 


WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of voneol which 18 exercised 


over every Message. 


ere accepted ai the Company's Offices— 
LONDON : 18, Old E Broad Street, E.O., E ч 8, Lime Street Square, and 
10 and 11, cing Lane, E.O. 


LIVERPOOL: African House, 0, Water Street. 


MANOHESTER: 60, » Bpring Gardens. 
Where receipts are given gratis for the es made and whence are sent direct by Special Wire, and 
at any т: хна Office throughout 6 e Kingd om. 
ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmisrion of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Liste of Stations, &c., are forwarded post free on 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


INDESTRUCTIBLE PAINT 
— 


RESISTS THE ACTION OF ALKALIES AND ACIDS. 
Largely used by the leading Telegraph s 
and Electrical Companies. 


HICHEST AWARDS OBTAINED 
AT EXHIBITIONS. 


BROWNING'S 
PRESERVATIVE ENAMEL PAINT 
For in or outdoor work is far superior to other paints. 


BROWNING’S COLOURLESS PRESERVATIVE SOLUTION 
Arrests Decay In Stone, &е., and isa permanent Cure for Damp Walls. 
FIRE PROOF PAINTS IN ALL ORDINARY COLOURS. 


THE MOST 9 Duncan Wallet and Co., 


E "p p S" S EXPORT PROVISION MEROHANTS, 

| Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond. 
GRATEFUL—COMFORTING. 114, FENCHURCH STREET, LONDON, E.C. 

Special Arrangements made for supply of Telegraph Stations & Cable Steamersabroad 


; Messrs. D. W. & Co. supply Ero Mone and Bonded Stores to the FADEN 1 
of several Companies, also to VARIOUS STATIONS of we 10 UA CARN 
REDUCE RTT шш ш 
CH and are prepar exeoute orders on 
BREAKFAST AND SUPPER. favourable terms on shortest notice Telephone No. 502 Avenue, 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION 00.' ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, NATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. F. LUND, Tho 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports. 
Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


J OHN KIRKALDY & SON, EC GARFORD ST., LON DON , E. 


‘TELEGRAPHIC ADDRESS: "\KIRKALDY LONDON." 
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THE EASTERN г SOUTH AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lar, = 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


0000006006000000 


The above Companies, b, weans of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegraphs:— 
SOUTH AFRICA. 


CAPE COLONY. NATAL, 
ORANGE FREE STATE, TRANSVAAL, 


EAST COAST. | 


TANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM,’ 


WEST COAST. 


BRITISH ' | PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE. BOLAMA., GRAND eem oa, 
ACCRA. KOTONOU (Porto Novo). 
se PRINCIPE. GABOON. 
BRASS. S. THOME. WHYDAB. 

. LOANDA. 

BONNY. BENGUELLA, GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS: 


Books of Forms, Tariffs and all Information can be obtained at the Company's Head Office, Winchester House, 50, Old Broad Street, E.C. 
| | Dy order, 
Н. E. PLANK, Secretary, GEORGE DRAPER, Serelarn, J. CAMBROOR, Secretary, 
ArRicAN Direct TELEGRAPH Company. EASTERN AND SOUTH AFRICAN TELEGRAPH West Arrican TELEGRAPH COMPANY: 
COMPANY. 
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ri "TT SUBMARINE TELEGRAPH | COMPANY, In 
THE WESTERN = BRAZILIAN TELEGRAPH C0., In. 


[tHE above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Ric Grande do Sul, Monte Video and Buenos ; Ayres, also by cable 


from Pernambuco tc Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 
THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables te destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word: 


Manaos є 


"ara 
Maranhao 


lAntofa sta 
(mv RY 


Asuncion 


4 


Oran бал N 
2 e) L 
N 
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Madeira Д 1 2 Brazil—Pernambuco  ... 3 6 
Cape Verde tienda ae Vincent 2 6 Amazon Telegraph Company’ в Stations viz. : 

St. Iago ... 3 5 Pinheiros ... . 4 6 

» Souré, Mosqueiro, Cametá 4 8 

Uruguay — АП Stations . 4 6 Breves, Gurupá ... 4 10 

Argentine Republic An Stations 4 6 Chaves, Macapá, Monté Alegre, Santarem 5 3 

Paraguay—All Stations... 4 6 Alemquer, Obidos .. 5 6 

Bolivia—All Stations 6 2 а ЮУ 5 8 

СЪН АП Stations в 2 NL T p. 

Peru—All Stations 6 2 » АП other Stations 4 6 


——— 000 0 00 — — 
Taciff-Cards, Books of Forms, and all informatien can be ebtained at the Head Offices of the 
Companies. Messagos should be marked “Via Eastern." 
| By Order, 
RICHARD COLLETT, Secretary, 
BRAZILIAN SUBMARINE TELEGRAPH Co., WINCHESTER Houser, Ор BROAD Street. 
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me “COMMERCIAL.” , 


THE LEADING ATLANTIC CABLE COMPANY. / 8 Ке. 
ы OL CANADA vf S 
Ph расй 8 * af diii A Nea 


dr A] 
m UNITIED STATE 


ATLANTIC OCEAN 


| THE GREAT SUBMARINE AND LAND TELECRAPH SYSTEM - 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The “ ic Е E DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sootia, connect with the Canadian Pacific Raitway Telegraph? 
fer all important places In Canada, from the Atlantio to the Pacifio; the ONLY COMPANY having Lines In British Columbia. The '' COMMERCIAL "' Company's j 


Cables landing. in Now York city and near Boston connect with ite OWN SYSTEM of Land Lines, reaching all parts of the United States. 


оао 
MARK YOUR MESSAGES WITH THE FRER INDICATION Ü VIA COMMERCIAL,” on van THE COMPANY'S GLOBE TRADE MARK FORMS 


GUSERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, R.O. FREDE., WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & 00., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK ОР THE COMPANY, 


HEAD OFFICE: 253, BROADWAY, NEW YORK, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO, G. WARD, Vicz-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SECRETARY. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFICES, No. 196, Broadway, NEW YORK, U.S.A. 
THOS. T. EURER T kann riii President and General Manager. 


THE LARGEST TELEGRAPHIG SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH. AMERIOA. 


DIBECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


BXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any TM Office to ай sins in the Western Hemisphere 
they should be marked 
“Yia Western Union.” siu will bo transmitted 


thout c 


The Ое . 5 252. GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


RECEIVING OFFICES: 


40, MARK LANE А e араке LONDON, W.C. | 1, PANMURE STREET, DUNDE 
N, -- UE G8, LIVERPOO TREET, EDINB 
BL, ROYAL ТЫ, HGR LONDON mp, | BAGEHALL OHAMBERS BALDWIN BT., Балте: EXCHANGE BUILDINGS, on. 
NAI Bb, ARUNDEL 8T., STRA GLABGO EXCHANGE, BAN ESTER. 
denden HOUSE, s 10, FORSTER SQUARE, BRADFORD. 1. SIDE, NEW CASTLE TFE en 
[] d 


— — a ————— ——— —— 
+ 


| 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1850). 


Electrica! Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUCTION, &c. 


TO ELECTRICAL ENGINEERS AND OTHERA. 


Re the De Burgo Spring Wheel Company (Limited), by order of the receiver and 
manager, James Worley, Esq., F.C.A. 


MESSRS. FULLER, HORSEY, SONS AND CASSELL 


will OFFER for SALE BY. AUCTION, on the Premises, Bravington-road, 
Paddington, W., on THURSDAY and FRIDAY next, JUNE 16¢h and 17th, at 11 
o'clock precisely each day, a costly Collection of 


NEARLY NEW ENGINEERS’ TOOLS, 


including 34 Open, Spindle, Capstan, Chasing and Slide, Surfacivg, Screw-Cutting 
and Tapping Lathes, 12 orizontal and Vertical Milling Machines, 4 Profiling ditto, 
16 Vertical Drilling Machines and 4 Multiple Spindle ditto, Slotting and Shaping 
Machines, 9 Cutter Grinders, Spiral Spring-Making Machine, Beading and Circle- 
Cutting Machine, 7 Drawing, Cutting-out and Stamping Presses, Circular Saw Bench, 
Electro-Plating Plant with Dynamo, Case-Hardening Furnace, Foraes, Fan, Vices 
and B«nches, Brazing Hearths, Air Compressor, Shafting and Gearing, Leather Bands, 
Office Furniture and other Effects. Also Stock of 


| FINISHED AND UNFINISHED CYCLES, 
Component Parts, Bar Iron and Steel, Engineers’ Stores, &0. 


May be viewed by Orders, and Catalogues had of JAMES WORLEY, Esq., Receiver, 
27, Leadenhall-street, E.C.; of Messrs. HUBBARD, SON & EVE, Solicitors, 110, 
Cannon-street, Е.С. ; and of the AUCTIONEERS, 11, Billiter-square, Е.С. 


= — — — — — 


TO CYCLE MANUFACTURERS, ELECTRICAL 
ENGINEERS AND OTHERS. 


MESSRS. FULLER, HORSEY, SONS AND CASSELL 


will (unless previously disposed of as a whole) SELL BY AUCTION, in lots, 
on the Premises, the Тешип Cycle Works, Bedford.street, Leamington, on 
THURSDAY, June 30th 1898, at 11 preciscly, 


MODERN ENGINEERS’ TOOLS, 


by Archdale, Prentice, Herbert, and other high-class makers, including 12 slide, 
surfacing, scrow-cutting, and other lathes, three hollow-spindle capstan lathes, three 
hub-lapping lathes, screwing machine, 11 single and multiple spindle-drilling 
machines, three horizontal milling machines, shaping machine. 6in. stroke, power 
cutting-out press, four cutter grinders. hub-drilling and tube-cutter maching, five 
double-headed polishing spindles, electro-plating plant, with dynamo and vats, three 
case-hardening [urnaces. віх enamelling stoves, horizontal engine, 16in. cylinder, 
80in. stroke, Cornish boiler, shafting and geariog, driving belts, anvils and forges, 
vices and benches, derrick crane, smiths’ and engtaeers’ tools, and other effecta. 

May be viewed, and Catologues had of Messrs. BAKER, BLAKER and HAWES, 
117, Cannon-street, London, E.C., Solicitors; and of the AUCTIONEERS, 11, 
Billiter-square, E.C. 


TENDERS INVITED. 


BOROUGH OF TYNEMOUTH. 


ELECTRICITY WORKS, 


i 3 of TYNEMOUTH are prepared to receive TENDERS for the 
ollowing :— 

Contract No. 1. - STEAM DYNAMOS, BALÀNCER and BOOSTERS, &c. 

Specifications, Conditions of Contract and Form of Tender may be obtained at 
the offices of the Engineers, Messrs. Lacey, Clirehugh and Sillar, 12, Delahay-street, 
Westminster, on payment of £5. 5s., which sum will be returned on receipt of a 
bona fide Tender. 

Tenders (sealed and endorsed Electricity Works) must be delivered at my office, 
Howard-atreet, North Shields, on or before the 20th day of June, 1898. 

The Corporation do not bind prem to accept the lowest or any Tender. 


HORATIO A. ADAMSON, Town Clerk, 
OUNTY BOROUGH OF CARDIFF. 


TO ELECTRICAL ENGINEERS AND CONTRACTORS. 


The CORPORATION are prepared to receive TENDERS for the CONSTRUCTION, 
SUPPLY, DELIVERY, and FIXING of TWO WATER-TUBE BOILERS with 
BSBUPER-HEATERS, each to evaporate about 6,5001bs. of water per hour, and one 
800 Kilowatt direct-driven Steam Alternator. 

Specifications may be obtained on application to Mr. Neville Appelbee, Borough 
Blectrical Engineer, Cardiff upon the deposit of one guinea, which will be refonded 
upon receipt of a bona fide Tender. 

Sealed Tenders, addressed to me and endorsed Electricity Works," must be left 
at my office on or before 9 a.m. TUESDAY, the 28th inst. 


J. L. WHEATLEY, Town Clerk. 


Town Hall, Cardiff, June 8th, 1898. 


— — ‚— —— —— — — U Е —————— — — 


LANDUDNO. 
SUPPLY OF METERS, 

The URBAN DISTRICT COUNCIL of LLANDUDNO invite TENDERS for the 
SUPPLY and DELIVERY for twelve months of Meters of various sizes from 
5 amperes up to 25 amperes for two-wire and three-wire circuits. The system 
adopted is the 440-volt three-wire direct current. 

rms tendering must state іп their Tender a guarantee as to the accuracy of the 
meters proposed and the earliest time for delivery after date of order. 

Tenders, endorsed Meter must be delivered to the undersigned not later than 
10 a.m., on THURSDAY, June 16th. 

А By order, 


ALFRED CONOLLY, Clerk. 
Council Offices, Llandudno. 


2 Gold Medals 


cc 


Manufacturer of 


STANLEY [ 


DRAWING and SURVEYING INSTRUMENTS 
of Every Description, of the Highest quality and Finish, at the most Moderate Prices 


— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 


Telegrams, '' Turnstile London." Telephone, 188 Holborn. | 


TENDERS INVITED. 


TO ELECTRIC LIGHT ENGINEERS ANO 
CONTRACTORS. 


"HE BETHNAL GREEN BOARD OF GUARDIANS 


invite TENDERS for vindi a the sports M ry PUANE and INSTALLING the 
ELECTRIC LIGHT at their new Infirmary, Palestine-piace. 

Plans can be seen at and Specifications and Forms of Tender obtained from the 
Architects, Messrs. Giles, Gough and Trollope, 28, Craven-street, rae | Cross, 
W.C., on payment of Five Guineas (to be returned on receipt of a bona fide ender). 

The Contractor, whose Tender is finally accepted, will be required to give a bond, 
with two sureties, to be approved by the Guardians, in the sum of £1,000. 

All Tenders to be made on the forms to be supplied, without any addition or 
alteration whatever. : 

Any Tender which does not strictly comply with the terms of this advertisement 
or with any condition In the Specification will be rejected as informal. , 

Tenders are to be delivered (addressed Tenders for Electric Lighting) to the 
Clerk to the Board not later than 10 a.m. on TUESDAY, 28th June, 1898. 

The Guardians do not bind themselves to accept the lowest or any Tender. 


By order 
У DAVID THOMAS, Clerk to the Board. 


Guardians’ Administrative Off 
Bishop's-road, Victoria Park, N.E., 
4th June, 1898. 


BOROUGH OF HERTFORD. 


ELECTRIC LIGHTING ORDER, 


The CORPORATION are prepared to consider OFFERS for a LEASE of thelr 
Electric Lighting Order from persons competent to carry out the same. 
Copy of Order and Plan of Area of Supply may be seen at my office. 
The Corporation will not be bound to accept any offer. 
F. J, SWORDER, Town Clerk. 
Hertford, May, 1898. 


(22548G0W CORPORATION. 


ELECTRICITY DEPARTMENT. 

The CORPORATION are prepared to receive TENDERS for— 

(1.) The SUPPLY of ELECTRICAL METERS for a period of twelve months 
from date of acceptance of offer; an 

(2.) PROVIDING and ERECTING CONDENSING PLANT at their new 
Generating Station, Port Dundas. 

Copies of the Specifications and Forms of Tender may be obtained on application 
to Mr. W. A. Chamen, Engineer, No. 75, Waterloo-street, Glasgow, on payment of 
One Guinea, which will be returned on receipt of a bona fide Tender. 

Sealed offers, endorsed Tender for Electricity Meters" or Tender for Elec: 
tricity Condensing Plant," must be lodged with the subscriber on or before 
SATURDAY, 18th curt. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


J. D. MARWICK, Town Clerk. 


City Chambers, Glasgow, 
lst June, 1898. 


QiTY OF LEEDS. 


TO ELECTRICAL ENGINEERS, CONTRACTORS AND 
OTHE BS. 


The CITY COUNCIL require TENDERS for suppl of TWO ENGINES AND 
DYNAMOS of about 1,000 H.P. each, and for FIFT CTRICAL TRAMCARS. 


Particulars, Plans, and Forms of Tender may be had (on payment of a deposit of 
Ten Guineas for each Contract, which will be returned on receipt of a bona fide 
Tender) from the Town Clerk, Town Hall, Leeds, or from Dr. John Hopkinson, F.R.S. 
26, Victoria-street, London, 8.W., on Thureday, June 16th. 

Tenders must be in the hands of the Town Clerk not later than WEDNESDAY, 
29th June instant. 


Leeds, June 9th, 1898. 
(ALLEN DERS CABLE AND CONSTRUCTION 
COMPANY, Limited, 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTBR of 
MEMBERS of the above Company will be CLOSED from WEDNSSDAY, the 8th 
inst., until THURSDAY, the 16th inst., both days inclusive. 


By order. 


J. W. BARNARD, 


4, Great Winchester Street, LONDON, Е.С. 
Sole Agent in the United Kingdom for 


“Ө” and 6 & NJ ээ Туре 
E.P.S. STORAGE GELLS 


(FOR CARRIAGE, CYCLE, MINERS' and DOMESTIC LAMPS, 


. PHONOGRAPHS, ELECTRO-MEDICAL APPLIANCES, &c.) 
Manufactured by 


ELECTRICAL POWER STORAGE CO., Ld., 


SToRAGE BATTERY MAKERS 


BY APPOINTMENT TO HER MAJESTY THE QUEEN. 


C 
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S VACANT. CHEAP PREPAID ADVERTISEMENTS 
AE EOIN ENERLS relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEC- 
LAKES TRICIAN " at the following special low rates : 
Three Lines and under Ре ds .. 18. 6d, 
A N T E D. Per Line after 6d. 


ELECTRICAL ENGINEER, 
with thorough mechanical and electrical training and experience of central station 
electric lighting work, includiog the distribution of current. Will be required to 


assist in the preparation of particulars, and supervision of the execution of Electric 
Lighting Contracts at Aldershot. " 
£0 


ELECTRICAL AND MECHANICAL DRAUGHTSMAN, 
for preparation of Plans and Record Drawings in connection with above. Must be 
thoroughly competent, and must have had experience in office of consulting elec- 
trical engineer or contractor for large electric light installations. 

Apply to UNDER SECRETARY OF STATE FOR WAR, War Office, London, by letter 
only, stating age, experience, and salary required, and furnishing refsrences. 


(OUNTY BOROUGH OF BRIGHTON. 


MUNICIPAL SCHOOL OF SCIENCE AND TECHNOLOGY. 
WANTED, a skilled MECHANIC for Engineering Workshop ; one who has 
had some experience in Electrical Work preferred, 


Particulars of Duties and Forms of Application may be obtained by applying to 
the Principal at the School. 


Applications, endorsed “ Mechanic," must be sent to the Principal not later than 
WEDNESDAY, 22nd June, 1898. 


FRANCIS J. TILLSTONE, Town Clerk. 


(ITY OF BELFAST. 


The ELECTRIC COMMITTEE are ess to appoint Two fully-qualifled Men 
as KNGINEKERS-IN- CHARGE at £2 5s. per week each. 

Applications, stating age, past and present employment, with copies of testi- 
8 endorsed ‘‘ Engineer-in-Charge," to be lodged in my office not later than 

st inst. 

Applicants must be competent to take charge of a low-tension continuous-current 
station with batteries. 

Canvassing will be a disqualification, 


Belfast, June 9th, 1893. 


WANTED, by the SOUTHPORT CORPORATION, an 


ELE! TRICIAN to take charge of the electrical apparatus, electric 
launches, accumulators, &c., at the Marine Lake. Wages, 35s. per week. Applicants, 
who must have received a proper mechanical training, must state their age. experi- 
ence, and send copies cf not more than three recent testimonials as to business 
abilities to the undersigned not later than first post on MONDAY, the 13th June. 


J. DAVIES WILLIAMS, Town Clerk. 


Town Hall, Brighton, 8th June, 1898. 


SAMUEL BLACK, Town Clerk. 


Southport. 


WANTED, and FOR SALE. 


ror SALE, either separately or together, а 30 N. H. P. GAS 

ENGINE, giving 85 B.H P., by Crossley Bros., Ltd , aud a continuous current 
Siemens DYN AMO, having an output of 570 amperes at from 105 to 145 volts. —Apply 
by letter to the SECRETARY, Brompton Hospital, London, 8.W., where the machines 
can be seen running by appointment. 


EW DYNANO FOR SALE, Compound-wound, by Statter, 


50 amp. 55 volts: will light 50 mp lamps or 98 Se. p. lamps. £31. 10s., or 
near offer. —Apply to H. A.,“ care of the Commissionaire, 14, Regent-street, S.W. 


TOCK-TAKING.— Switches, Cut-outs (S. and D. Pole), 


Ceiling Roses, Ball Fittings, Counterweights, Lamps, Wires, &c., at cost. Prices 
and particulars, '* SUMMERSALE," care of Electrician Office, Salisbury-court, Fleet- 
street, E.C. 


CREW-CUTTING LATHES, 5in. centres, sliding surfacing 


gap. Treadle or power and accessories; complete, £14,16s. Photo 6 stamps, — 
MITCHELL & Co., Tatsfleld, Surrey. 


ULPHURIC ACID.—Specially made, all strengths, for 


Accumulators. Enquires soliclted. — oHN NICHOLSON & SoNs, LTD., Chemical 
Works, Leeds. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, B.C. N.B.— 
Platinum sold. 


A CCUMULATOR CHARGING.—C. Н. CATHCART 


and CO., having plant specially . for this purpose, Charge Cells of all 
mptly, thoronahiy and cheaply. Terms on application. Accumulators on 
hting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 

C. (Telephone No. 266.) 


sizes 
Hire for temporary 
square, Fleet-atreet, 


SPECIALISTS IN 


VENTILATING 


р By Electrical or any other Motive Power. 


| p NA VENTILATING 
V4 f 4 COMPANY LTD. 
d 63, Fore Street, LONDON, Е.0. & Branches. 


NAIR Ap, 
Ке 


| и Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 
44, HATTON GARDEN, LONDON. 
\ OATALOGUES FREE 


N ine Words to the Line. З , 
Cash must accompany all orders for advertisements inserted at these rates; 
if inserted to account," they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
RMATURE WINDERS.— WANTED, 14 or 15 first- 


i i tating 
class men accustomed to slot winding.—Apply, with full particulars, stat 
wages required, to P. В. Jackson & Co., Lrp., Engineers, Salford Rolling Mills, 
Manchester. 


ee 
ELECTRICAL WORK.—WANTED immediately, YOUN 4 
MEN with knowledge and experience of telephone instrument and 
board work. Good opening for suitable men.—Apply by letter to NATIONAL 
TELEPHONE Co., Ltd., 16, High-street, Belfast. — 
r |? ELECTRICAL STUDENTS.—The Yorkshire Honse so 
House Electricity Co., Ltd.. Leeds, have au opening in their беор 1 57505 
for an IMPROVER with some electrical training. No Salary.— Apply by , 
giving full particulars. 


— — ———M——Á———M———4———Àc 
WAN TED, at once, by a leading firm of Electrical Engineers, 
first-class DRAUGHTSMAN, thoroughly up-to-date in designing alternating 

and continuous current machines and electric traction work. Must 8 Are 
mechanical engineer's training. Reply, stating age, experience and salary req , 
to DRAUGHTSMAN," care of Street and Co., 30, Cornhill, E. Cc. 
ELECTRICAL 


W ANTED, for the Transvaal, ASSISTANT netiis 
ENGINEER ; must thoroughly understand the во pues b капай. = 


Everett and Son, 17, 


who has had foreign experience preferred. Salary commencing 
Write with full particulars to F. D. B., care of Messrs. W. 
Royal Exchange. London, E.C. 


— RE 


W ANTED, a man accustomed to fitting telephone он) 
and general construction of telephone apparatus.—‘‘ J., Electricta ' 
Salisbury-court, — — — x E T EN EET 
TILECTRICIAN (36) desires RE-ENGAGEMENT ; y уса. 
experience in erecting and maintaining arc and incandescent installa , 


knowledge of French and German. References.—W ATT, 59, Rattray-road, Brixton, 
London, S. W. 


W'OUNG ENGINEER, with 3} years’ shop and ділове Perr: 
ence In railway locomotive works, desires SITUATION of any descrip . 
„F. E. D., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 


UNIVERSITY COLLEGE, 
GOWER STREET, 


where they have given the 
utmost satisfaction. 
iR Our LANTERN FORM has been 
: À Exhibited there and elsewhere 
Eu — to upwards of 100,000 persons. 


5 
Sensitive. 

— o Portable. 

-ES Dead Beat. 
UNAFFECTED BY VIBRATION. 
£6 10 0. £5 О O. £4 О 0. 


J. PITKIN, 56,Red MANUFACTURER, 


€ 
Hat 


Lion St., CLERKENWELL, Е.С. 


THE ELECTRICAL AND GENERAL 
ENGINEERING COLLEGE 


AND 


EXPERIMENTAL ENGINEERING 
WORKS, 


2 & 4, PENYWERN ROAD, EARL'S COURT, LONDON, S.W. 


Trains Students for Electrical, Mechanical and 
Mining Engineering. 


Develops Electrical and Mechanical Patents. 


Constructs Experimental and Special Machinery 
and Models to Specification. 
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Каана аа OE IAQARIQARAÉ 


NOW READY. 


Demy 8vo. Fully Illustrated. Price 108. 6d., post free, abroad 118. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 


The scope of the book aims at furnishing a fuller treatment of the subject, from the standpoint of the Telegraph 
Engineer, than it has hitherto received, whilst it endeavours to facilitate a thorough comprehension of the theory of testing 
as applied to Electrical Engineers in general. The Author hopes that, besides Telegraph and Telephone Engineers, it may, 
perhaps, also prove of service to those in charge of cables for the transmission of light and power. The localisation of faults 
has been very fully investigated, including the different degrees in which the various methods are affected by the presence of 


a second fault or of general leakage.— Extract from Preface. 


—ͤ ——————— = 
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OF ALL BOOKSELLERS, OR DIRECT FROM 


“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd., 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 


“STILL” 


INCANDESCENT LAMPS 


LARGE STOCK KEPT OF ALL 
CANDLE-POWERS AND VOLTAGES 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical College 
(Exhibition Road) are for 8tudents not under 16 years of age ; those at the Institute's 
Technical College, Finsbury, are of sn intermediate Grade for Students not 
under 14 years of age. The ENTRANCE EXAMINATIONS to both Colleges are 
held in September, and the Sessions commence in October. Particulars of the | 
Entrance Examinations, Scholarships, Fees, and Courses of Study, may be obtained 
from the respective Colleges, or from the Head Offics of the Institute, Gresham | 
College, Basinghall Street, E.C. | 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE | 
(EXHIBITION-ROAD, S.W.) : =< 


A College for higher Technical Instruction for Students not under 16 preparing to | 555 i "m en Fr 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manufac- lo be had of all the Principal Eleotrioians 
turers, and Teachers. Fees for a full Associateship Course, £25 per session. | 4 
Professors :— throughout the Kingdom, 


Civil and Mechanical Engineering. W. С. UNWIN, F.R.8., M. Inst. C. E. | 
Physics and Electrical Engineering.. W. E. AYRTON, F.R.S., Past Pres. Inst. Е.Е. OR OF 


Chemistry .. — ..  ..  ..  .. H.E. ABMSTRONG, Ph.D., LL.D., F.R.S. | 
Mechanics and Mathematics. О, HENRICI, Ph.D., LL.D., F.R.S. | Му М STILL & 60 
| B a a9 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 


(LEONABD-STREET, CITY-ROAD, E.C.) 24, Charles Street, Hatton Garden, 
Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 | 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 | LON DON = 
per session. Professors :— 
Physics and Electrical Engineering .. .. В. Р. THOMPSON, D.Sc., F.R.8. | | itm Wes e o жы 
THE 


Mechanical Engineering and Mathematics .. W. E. DALBY, M.A., B.Sc., M.I.M.E. 


нн 707077777 ORYPTO WORKS б 0, L7 
— QM 29, Clerkenwell Road, LONDON, E.C. 


Telegrams : " CoMMUTATOR LONDON." 


Manufacturers of 


DYNAMOS 


AND 


MOTORS 


JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENGINEEBS. 
Edited by W. G. McMILLAN. 


Part 135.— Containing the conclusion of the Discussion on Mr. R. Hammond's 
Paper on the COST OF GENERATION AND DISTRIBUTION OF ELECTRICAL 
ENERGY," together with the following Papers and the Discussions thereon: | 
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Tur London Electric Supply Corporation (Limited) is to 
be heartily congratulated on the completeness of its emergence 
from а condition of financial difficulty and depression, which 
had its culmination in July, 1894, when Lord WANTAdk, as 
the sole debenture holder, was compelled, alike in his 
own interest and in that of the Corporation, to place the 
undertaking under the management of a receiver. Consider- 
ing that there was a deficit of £3,500 for the half-year imme- 
diately preceding this step, and that it was impossible to 
raise further capital, the urgency of some such measure will 
be readily understood. Mr. К. Stewart Barn was appointed 
receiver, and the result of his control would seem almost 
magical, were it not explained by the persistent care and 
skill with which he has steered the great ship through 
tempestuous seas to a peaceful haven. Even in the first 
six months following his appointment as receiver a marked 
change occurred, the former deficit of £8,500 being converted 
into а surplus of £1,800; and in the succeeding years pro- 
gress was steadily and rapidly maintained until, at the 
meeting held on Tuesday last, a profit of £16,586 for the 
year 1897 was announced. This splendid surplus—more 
than double that shown in the preceding year —justified 
Lord Wantace in handing the control of tho undertaking 
back to the shareholders, and in bringing to a successful 
termination his risky and heroic experiment of working it 


under a receivership. 
— и 


Ir is always а matter for congratulation when an important 
concern is thus able to emerge from apparently imminent 


bankruptcy, but all the more so when the concern is the 
pioneer undertaking of а vast industry, as is the case with 
the London Electric Supply Corporation. 'Those who are 
familiar with the early history of electrical supply, and have 
watched the later developments of that industry, will recognise 
in the engineering enterprise of this Corporation at their 
Deptford station, and in other departments of their works, 
the solid foundation of much of the modern practice of to-day. 
What is now a matter of everyday practice was, in those early 
days of the London Electric Supply Corporation, a bold and 
risky experiment—one that experts and the public alike 
decried. Time has tardily justified the Corporation; and, though 
the pioneer work was costly, indeed, and the cost has hung 
like a mill-stone around its neck for many years, the burden 
has at length been completely removed, and the Corporation 
can now go forward to reap the benefits of the large and valu- 
able experience it has patiently acquired. In conclusion we 
may remark that it is both a graceful recognition of the 
valuable services of Mr. Bain during his receivership, and a 
guarantee of the continued success of the undertaking, that 
the Corporation has now appointed him their Managing 


Director. 
arene 


. Wirtu reference to the statement made in the daily press— 
that if the United States interrupt telegraph communication 
with Spanish Colonies Spain will retaliate by severing the 
cables between the United States and Europe—we desire again 
to point out in the strongest manner the futility of such an 
attempt, which would only result in injury to neutral property 
without effecting the desired object, and would inevitably lead 
to heavy claims for damages. To say nothing about the prac- 
tical impossibility of breaking some 12 or 18 cables before 
those first severed are repaired, we have it on the authority 
of one of the Atlantic companies that they have transmitted 
readable code words through a cable 500 miles long, broken 
about midway, by means of apparatus invented by Mr. A. C. 
Drown, of the Single Wire Multiple Telephone Signal Company. 


TRE particulars we were able to publish in our issue last 
week of the projected light railway schemes submitted in 
May to the Light Railway Commissioners show an increased 
tendency to adopt this mode of securing statutory powers for 
railways of this class, in regard both to the number of appli- 
cations and to the magnitude of the principal schemes. Last 
month there were 35 schemes, as against 80 in the preceding 
November; and the number and mileage of the electrical 
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schemes were 18 and 164} miles, as against 16 and 125} 
miles.  Promoters of interurban lines and other classes of 
light railways displayed, at first, a certain amount of nervous- 
ness in laying their schemes before the Commissioners, many 
preferring to adopt the older and well-trodden paths rather 
than to risk seeking statutory powers along an unaccustomed 
and somewhat obscure track. There was an uncomfortable 
doubt as to what limitations the Commissioners might think 
fit to impose on the definition of a “ light railway." Even 
now, the question ** What is a light railway ?" has not lost 
all its aspect of a Sphinx's riddle; but it is satisfactory to 
see that confidence in the efficacy of the Light Railways Act 
is growing ; and, doubtless, by the time the question comes 


before Parliament as to whether this really useful Act shall 


be perpetuated, practice will have clearly defined the nature 


of the undertakings to be controlled by it. 


— ао 


Тнк aluminium factory at St. Michel de Maurienne, in 
Savoy, according to reports in our French contemporaries, 
has passed into the hands of the famous Pechiney firm, 
whose chemical works at Salindres is one of the oldest in 
France. The Société Industrielle d'Aluminium started the 
manufacture of aluminium at St. Michel in the year 1890, 
with a capital of £76,000, but the operations of this Company 
have not been financially successful, and it recently decided to 
go into liquidation. The waierpower of 4,000 m.r., the 
electro-metallurgical plant, and the stock of materials, have 
been sold to the Pechiney firm for £64,000. This firm has 
changed its name to that of “ La Compagnie des Produits 


Chimiques d'Alais et de la Camargue," and with the water- 


power available at St. Michel it intends, not only to continue 


the manufacture of aluminium by the Minet-Hall process, but 
also to work other electro-chemical or electro-metallurgical 
processes. It is curious to note that M. Pecuiney produced 
aluminium by the chemical method at. Salindres, before the 
introduction of the electro-metallurgical process into France 
in 1890, and that it was owing to the competition of the 
Company that has gone into liquidation, and of the Société 
d’Electro-Metallurgie Francaise, who still operate Herault's 
process at Le Praz, that he was compelled to suspend the 
manufacture at Salindres. It is not improbable that a 
similar fate may overtake other electro-chemical and electro- 
metallurgical companies, for over capitalisation and inflated 
valuation of patent-rights are unfortunately features of many 


of the company promotions of the present day. 
— — 


Tux report recently issued by the City and Guilds of London 
Institute indicates that good progress has been made during 
the past year in all the three main departments, viz., at the 
Central and Finsbury Colleges and in the technological exam- 
inations held throughout the country. At the first-named 
college the number of students exceeded that in any previous 
year, making it desirable to extend some of the departments; 
for example, the rapid increase in the number of young men 
studying electrical engineering has rendered necessary further 
space in the physies department. A long list shows that 
numbers of students of this college fill responsible and lucra- 
tive posts after having qualified. At Finsbury equally good 
results have been obtained, and it is stated that all the certifi- 


cated students who left the department of electrical engineering 
in July, 1896, obtained employment before the middle of the 
ensuing October. While the average of 14 other colleges 
shows a percentage of expenditure on teaching staff of 64:9 
per cent., the Central College shows 61:9 per cent., and 
Finsbury College on]y 58:2 per cent. ; again, in the average of 
18 other colleges the gross cost per annum per student is 
£51, which is the sum expended at the Central College ; whilst 
Finsbury expends only £35 per student. 


— 

AppEALIxd to a still wider circle of students than these 
colleges is the system of examinations conducted by the 
Institute. The organisation displayed in these examina- 
tions is most admirable; and in tbe selection of questions 
adapted to modern practical requirements much more care 
and knowledge is generally evinced than in the correspond- 
ing examinations of the Science and Art Department. 
The natural result follows that the certificates of these 
examinations carry weight and are of substantial value to 
their owners.. For example, it has been decided by the Post 
Office that a double increment of salary shall be given, under 
certain conditions, to telegraphists holding the Institute's 
certificate in telegraphy and telephony. In electrical subjects 
1,454 students were examined last year, 629 of these succeed- 


ing in obtaining a pass. 


Ir was stated in the newspapers this week that there had 
been а breakdown of eight minutes’ duration in the entire 
electric supply of Brighton on Saturday night“ last. One 
paper, adding ‘‘ corroborative detail calculated to give artistic 
verisimilitude to a bald and unconvincing narrative "—Aas 
Poon Bau would say—alleged that the primary cause 

was the stoppage of the butterfly valve of one of the 
driving machines, which led to the firing of one of the dynamos. 
It was not due to any lack of dynamos.” We learn that what 
really happened was that during the daytime, and while the 
small day-load plant alone was running, there was a partial 
stoppage in the exhaust-pipe, which, by increasing the back 
pressure, caused the running engine to slow down. A larger 
set was immediately started up and switched in, in place of the 
defective plant, and no more delay occurred than this 
rendered necessary. 

———— —— . — — 


The Royal Society.— The following were among the Papers 
down for reading yesterday: — “ On a New Constituent of 
Atmospheric Air, by Prof. W. Ramsay and Morris H. Travers, 
and Ор the Heat Dissipated by a Platinum Surface at High 
Temperatures, by J. E. Petavel. 


Cable Interruptions.— Date of Interruption. 


Latakia - Cy prunn . eene Feb. 10, 1898 
Bissao and Bolaſzaganaaaaͤ . . April 12, 1898 
Maranham— Parunnꝛʒ 4 April 17, 1898 
Hong Kong — Manillaa ... . May 3, 1898 


Loanda — San Thome... .... June 3, 1898 

A Remarkable Railway. — The Yorkshire Post thinks the 
Waterloo and City Railway “for its size, one of the most 
remarkable," for it is only two miles long, but in that 
distance it burrows under the Thames, beneath St. Paul's 
Cathedral, and partially undermines the Mansion House.” 
The italics are our own. 

The New Brest- Саре Cod French Atlantic Cable.—The 
с.з. ** Bilvertown " has returned to Calais, and is now loading 
the balance of this cable. The present position of the work 
is that a considerable length of cable has been laid from Brest 


-— 
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and also from Cape Cod, and the ends have been buoyed. The 
‘Silvertown ” will shortly proceed to fill in the gap between 
the two buoyed ends, thus completing the cable. 


| The Nernst Incandescent Lamp.—Prof. Nernst, whose new 
incandescent lamp is stated to have an efficiency of one watt 
per candle, has interested several large firms on the Continent 
and in America in his invention. It is stated that Messrs. 
Ganz and Co. have bought the Austro-Hungarian patents, the 
Allgemeine Elektricitäts-Gesellschaft the German patents, and 
the Westinghouse Company the American patents. 

" Krypton."—Prof. Ramsay and Mr. Morris W. Travers have 
discovered a new gas in the air, to which they have given 
the name “krypton.” The fact was announced in a Paper 
read at the Académie des Sciences on Monday last. A Paper 
by Prof. Ramsay and Mr. Travers on this new constituent 
of the air was also down for reading at the Royal Society 
yesterday, and, as stated in another note, the krypton spectrum 
was exhibited by Prof. Ramsay at the Royal Society’s con- 
versazione on Wednesday. | 

Nomenclature.—The Daily Graphic last week, in a descrip- 
tion of the experiments in wireless telegraphy being made by 
Mr. Marconi between Bournemouth and Alum Bay, refers to 
Prof. Slaby and M. Branly as Dr. Swaby and Dr. Brownlees 
respectively. The article also states that Mr. Marconi is con 
templating establishing a station at Cherbourg and is confident 
of being able to signal by his method over the intervening 
60 miles of sea. If this latter statement is correct, we wish 
Mr. Marconi every success with his experiment. 

The Bastian Electrolytic Meter.—Mr. Bastian has recently 
succeeded in adapting his electrolytic meter to the registration 
of energy supplied by alternating currente. He places the 
meter in one branch of a divided circuit, in each of the two 
branches of which there is a cell with an aluminium electrode. 
The cell in one branch allows of the passage of pulsations of 
current in one direction only, the opposite pulsations going 
round the other branch, which is a shunt to the meter 
branch. Thus currents in only one direction pass through the 
meter. 

A Large Ship-Lighting Installation. Messrs. W. Н. Allen, 
Son and Co., of Bedford, have secured the contract for the 
complete electrical installation on board the White Star liner 
"Oceanic," now building at Messrs. Harland and Wolffs, 
Belfast. The magnitude of this plant will be appreciated 
when it is stated that there will be installed no less than four 
direct-driven engines and dynamos of Messrs. Allen's latest 
type, having a combined output equivalent to 4,000 incan- 
descent lamps of 16 c.p. ; while, in addition to the electric 
lighting, a number of motors and other electrical apparatus 
will be fitted. 

The Volta Centenary Exhibition As mentioned last week, 
an exhibition will be held next year at Como to commemorate 
the centenary of Volta’s great discovery of the electric pile. The 
date of the exhibition has now been fixed for from May 15th to 
October 15th. In order to teach those in the silk trade—which 
18 much developed in Como—the manner in which electrical 
energy can be supplied to their machines it has been decided 
to unite with the electrical exhibition an exhibition of the silk 
industry. A list of the 14 classes into which the electrical 
exhibits are to be divided and & book of instructions to exhi- 
bitors has been issued by the executive committee at Como. 

À New Submarine Cable of American Manufacture.— Within 
the past few days, says the Electrical World of New York, the 
John A. Hoebling's Sons Company, Trenton, N.J., has 


completed a large submarine cable for the Western Union 


Telegraph Company, to be used for tho transmission of 
messages beneath the waters of Puget Sound, between Port 
Angeles and Victoria. The cable is 29 miles in length, 
and is divided into two sections. One section is 20 miles 
in length and the other nine, the former requiring six 
cars, each of 27 tons capacity, and the latter three cars 
of like capacity, for their transportation. The cable was 
laid on the cars in the shape of a large figure eight, layer upon 
layer, and upright boards were placed along the sides of the 
cars to give them greater capacity. A temporary roof was 
built over the cable. The entire cable weighs 188 tons. 


and it was made at the rateof about a mile a day. The cable 
18 & three-conductor one, gutta-percha insulated, but our con- 
temporary does not give a detailed specification. 


А Remarkable Storage Battery.—4A distinctly novel type of 
storage battery for furnishing current to lighting circuits has 
been constructed by the High-Tension Electric Storage 
Company, of Souderton (Pa.) to the designs of Prof. W. H. 
Edgerton, and is described in the Western Electrician. The 
battery consists of 110 lead plates, piled one above the other, 
each plate 6ft. wide by 7ft. long; the total height of the 
battery is 7ft., and it weighs no less than 16 tons. The 
plates are exposed without any enclosing tank whatever. 
Each plate of the cell, excepting the one at the bottom, 
is coated on its under side to the depth of one-eighth 
of an inch with litharge. This forms the negative side 

| of the plate. In the hollow on the top of the plate is & 
layer of red lead, also Jin. in thickness, which is covered 
with a thin sheet of asbestos, and on this again is spread а 
layer of granulated oak charcoal, covered with a sheet of 
muslin. The plates thus prepared are piled one on top of the 
other, the result being that each plate constitutes in itself а 
positive and а negative, and there is an electromotive force of 
2:2 volts between each two contiguous plates. The electro- 
lyte, of sulphuric acid, is syphoned in between the plates and 
is absorbed and held in place by the granulated ch ircoal. 
Actual measurements with a Weston voltmeter showed a 
difference of potential of 225 volts on open circuit, and the 
normal capacity of the battery is stated to be 8,000 ampere- 
hours. This large cell is located in the works of the Company, 
and, it is said, furnishes current for all the public and private 
lighting in that town, consisting of 24 arcs and 600 incan- 

| descent lamps, the latter connected to 3-wire circuits. The 
charging current is 250 amperes. No efficiency figures aro 
given, neither is the maximum possible discharging current 
stated, nor how much the battery has to be assisted by the 
charging dynamos while supplying current to the 24 arc and 
600 incandescent lamps. 

| А Cathode Ray Hypothesis.—M. Р. Villard, in the Comptes 

| Rendus of May 81, describes experiments made to prove that 
cathode rays, the cathode stream, and the so-called ‘ canal 
or Goldstein“ rays have a reducing action. His first 
experiment was with a sheet of copper, whose surface was 
oxidised, placed facing the cathode in a Crookes’ tube. In 
front of the sheet was interposed a cross, also of oxidised 
copper. Under the action of the cathode rays the cross 
became red, and the shadow of the cross remained black on 
the now reddened background of the copper sheet. This 
phenomenon is perfectly distinct if care is taken to prevent 
the sheet from heating to any considerable extent, in which 
case the black oxide of copper would bo transformed into the 
red protoxide. A similar experiment was made by covering 
the interior of the tube with green cupric oxide glass, this 
covering being transformed into red cuprous glass under the 
action of the rays. Flint glass is blackened where the cathode 
rays impinge on it, as if from contact with a reducing flame, 
and M. Villard says that this also explains the brown patches 
which form on the anti-cathode surface of an old Crookes 
tube. Further experiments were made in an oxygen vacuum, 
the cycle of exhausting the tube, filling with oxygen, heating 
and re-exhausting having first been gone through repeatedly, 
after which the hydrogen spectrum was no longer visible. In 
this case also the same reducing action was observed. Similar 
effects were obtained with tubes having external electrodes. M. 
Villard puts forward a rather startling hypothesis on the strength 
of these experiments. The recent experiments of Prof. J. J. 
Thomson have shown that the properties of the cathode rays 
are independent of the nature of the gas in which the vacuum 
was made. The only reducing gas to be found in an elec- 
trodeless Crookes tube, which has been first washed and then 
strongly heated, is evidently hydrogen, says M. Villard, for it 
is impossible to entirely rid the glass of moisture. A tube 
with mercury electrodes, in which the vacuum had been made 
in boiling mercury, only showed the Geissler phenomenon, and 
no cathode rays were formed in it. M. Villard thinks, there- 
fore, that it is not at all improbable that hydrogen has 
exclusively the property of furnishing cathode rays ! 
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The Royal Societys Conversazione.— There was nothing of 
startling novelty among the purely electrical exhibits at the 
Royal Society’s conversazione on Wednesday night, and many 
of the pieces of apparatus shown had already been seen at the 
recent conversazione of the Institution of Civil Engineers and 
others at the last Royal Society soirée. Among these were 
Mr. Campbell Swinton's cathode ray experiments, with which 
our lady friends also will soon be quite familiar, some green 
oysters—some of which are still unhealthy—and Prof. H. L. 
Callendar’s electrical recording apparatus. The latter instru- 
ment, being particularly suitable for recording variations 
in temperature, was placed in one of the smaller rooms. 
The principle on which the instrument works is that the 
pen is attached to the contact point of the slide-wire of 
& Wheatstone bridge, the d'Arsonval galvanometer of the 
bridge forming a delicate relay controlling the clock motors 
which move the slider. An interesting feature is the 
rubbing contact made by the tongue of this d’Arsonval 
relay. Mr. J. M. Davidson showed a Róntgen ray apparatus 
for localisation purposes. The shadow pictures are taken 
from two different points of view, and the object sought is 
localised by crossed threads. The same gentleman also showed 
some fine stereoscopic X-ray pictures in a Wheatstone stereo- 
scope. An automatic telephone exchange, such as was 
described in our columns a few weeks ago, was also an 
attractive exhibit. Prof. Carus-Wilson exhibited a pair of 
small electric motors, rotating in opposite directions, and 
coupled together in line through an ordinary bevel differential 
gear, so that the direction of the rotation of the inter- 
mediate wheel showed which motor was running the faster. 
The object of this model was apparently to show that 
when the excitation of one of the motors was gradually 
reduced, its speed first increased to a maximum and 
then decreased to zero. The model appeared hardly the 
most direct way to demonstrate this well-known fact. Mr. 
C. T. R. Wilson caused the ultra-violet rays from an arc lamp 
to produce clouds within & vessel containing moist and dust- 
free air, Mr. А. E. Tutton again showed his extremely 
sensitive dilatometer for measuring the thermal expansion of 
solids by Fizeau’s method, and part of the collection of speci- 
mens and samples of gutta-percha made by Dr. Obach for his 
recent Cantor lectures was on view. Finally we may mention 
Prof. Ramsay's exhibit of the spectrum of ** Krypton,” the new 
element discovered in the atmosphere, 


The Westinghouse “A.C.-D.C.” Generators.— The Westing- 
house Company of America have developed, in a manner 
involving some points of novelty, a well-known system of 
current generation, in which an alternating and continuous- 
current machine are combined into one. The chief advan- 
tages to be derived from the use of this system are found in 
connection with long-distance electric railways, where the 
power plant is located near the railway. In this case 
continuous current is supplied to the feeders from the“ direct 
current end" of the generators; and an alternating current, 
taken from the other end at а comparatively low pressure, 
passes through suitable step-up transformers and high-tension 
lines to various rotary transformer sub-stations, supplying 
the more distant sections of the railway. The advantages in 
this case over the installing of both continuous-current 
machines and alternators in the power stations are: (1) 
uniform type and size of generators; (2) less reserve machinery 
required ; (3) more uniform load on generators and steam- 
engines. These machines may also be used when direct 
and alternating currents are required from the same station 
for power and lighting work. The generator is essen- 
tially a continuous-current machine, with the number of 
poles and speed proportioned for the frequency of alternation 
required, and provided with suitable collector rings connected 
to the proper points of the armature winding for taking 
alternating current from the same winding. The armature 
is of the same general form as that of a rotary transformer. 
The continuous-current pressure corresponds to the maximum 
alternating current pressure; while the mean alternating 
current pressure, as indicated by the voltmeter, is about 
71 per cent. of the continuous-current pressure for two- 


phase machines, and about 61 per cent. of the latter for, | 


three-phase machines. The first machines of this class were 
made in 1894, for the Citizens’ Light and Power Company, of 
Rochester, N.Y., U.S.A. These dynamos are provided with 
both shunt and series field windings, the shunt winding being 
always connected across the continuous-current brushes. 
When the machine ів operated to produce continuous-current 
alone, the main current passes through the series winding, аз 
usual; if, however, the machine is to be used as an alternating- 
current generator, the terminals of the series winding are con- 
nected across the brushes of a small commutator carried upon 
the shaft just outside the bearing. The current supplied to 
this commutator comes from independent coils wound on what 
may be called the spokes of the armature. These coils act as 
a secondary of a transformer, the primary of which consists of 
a few turns of winding upon the same spokes through which 
passes the alternating armature current. The current flow in 
the secondary increases and decreases in direct proportion to 
the strength of the main current, and being commutated 
and used to assist in the field excitation, the latter is 
increased in proportion to the load on the machine. In other 
words, the machine becomes a compensating alternator. 
The armature core is built up of thin steel discs, and the 
coils are shaped and thoroughly insulated before being placed 
in the armature slots. The field core is built of thin steel 
plates cast into the iron yoke or frame of the machine, thus 
reducing to à minimum the losses due to eddy currents. The 
generators are wound to over-compound from 15 to 20 per 
cent. when used either as alternating or continuous-current 
machines. They can be used to give both currents simul- 
taneously, but when so used they will not, of course, regulate 
for both loads. The same series coils are used when the 
machines are run as alternators that are used when they are 
operated as continuous-current generators, and the series wind- 
ing can be connected to but one side of the machine at a time. 
The Westinghouse Company inform us that they have 
installed а large number of these generators with satisfactory 
results. The latest application of the type is at the generating 
station of the Lewiston, Brunswick and Bath City (Me., U. S.A.) 
electric railway. This road is to cover nearly 30 miles of 
steep grades and sharp curves, and the Westinghouse 
“ A.C.- D.C. system is to be used exclusively. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, June 10th. 
MUNICIPAL ELECTRICAL ASSOCIATION, 

9:45 a.m. General Meeting at the Royal United Service Institution, 
Whitehall, S.W. Papers to be read and discussed: (1) “Electric 
Traction," by R. C. Quin (Blackpool) and J. E. Stewart (Derby) 
(2) * Accumulatora in connection with Lighting and Traction, 
by J. H. Rider (Plymouth); (3) “Stand-by Supply,” by R C. 
Quin (Blackpool. In the afternoon a visit will be made to the 
works of Messrs. Siemens Bros. and Co. at Woolwich, train at 2:17 
p-m. from Charing Cross to Charlton Junction. 

3:30 p.m. Reception by the Shoreditch Electrical Committee at the 
Electricity Works, Coronet-street, Shoreditch, E.C. 

PHYSICAL SOCIETY. 

5 рт. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) Exhibition of a Model illustrating Dr. Mas 
Meyer's new theory of Audition, by Prof. S. P. Thompson, F R5; 
(2) “ Attenuation of Electric Waves along a Line of Negligible 
Leakage,” by E. H. Barton; (3) “Diffusion Convection, by 
A. Griffiths. 

INSTITUTION OF JUNIOR ENGINEERS. 

8:30 p.m. Special Meeting at the Westminster Palace Hotel, to 

welcome Sir T. Salter Pyne, Honorary Member of the Institution. 
Roya INSTITUTION. E 

9 p.m. Evening Discourse: Some Experiments with the Tele- 

phone,” by the Right Hon. Lord Rayleigh, F.R.S. 
SATURDAY, June 11th. 
MUNICIPAL ELECTRICAL ASSOCIATION. 

9:45 a.m. Business Meeting at the Royal United Service Institution, 
Whitehall, S.W. Arrangements have been made for Members 
to visit the Electricity Works at Portsmouth and Dover, trains 
leave Victoria Station for Portsmouth at 1 p.m. and 1:45 p.m» 
and for Dover at 12:40 p.m. and 1:38 p.m. 

THURSDAY, June 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


9 p.m. to 12. Annual Conversazione at the Natural History Museum, 
Cromwell-road, S.W, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Атвк.] 


Electric Double liefraction.—4A further development of the 
class of experiments begun by Lebedew, Bose, Righi and 
Mack has been carried out by Emilio Pasquini. He operates 
with waves of the order of those employed by Lebedew—+.e., 
about lem. long. The radiator consists of a spark-gap of only 
0:02mm., contained in a parabolic vessel filled with vaseline 
oil. The complete polarisation of the waves is ensured by 
the insertion of a grating formed of copper wires about half a 
millimetre apart. Both the wires and the parabolic section 
of the vessel are kept in a horizontal position. The analyser 
is another grating, and the detector is a very small coherer. 
Crystals and other substances are mounted on an ebonite 
frame between the two gratings, and their doubly refracting 
properties are investigated in the manner usual in optics. The 
substances examined by the author include selenite, orthoclase 
felspar, pyroxene, rock crystal and silicated wood. Of these, 
selenite gives the most pronounced indications of double 
refraction, its introduction between the polariser and analyser 
in certain positions leading to a decided “ brightening” of the 
field about the detector. One of the lines of extinction cor- 
responds sensibly with the non-fibrous cleavage of the crystal, 
the other with a line perpendicular to that. Orthoclase gives 
similar results, but rock salt, as in the case of optics, shows 
no sign of double refraction. The behaviour of silicated wood 
is particularly interesting. Righi and Mack showed that 
wood is birefracting, and that the lines of extinction coincide 
with the direction of the fibres and with the normal to that 
direction. The process of silication affects the chemical but 
not the physical structure of the wood ; its refractive properties 
remain unaltered. 

(Pasquini, Nuovo Cimento, March, 1898.] 


— 


Coherers.—In carrying out the above experiments, Pasquini 
incidentally studied the properties of various types of coherers, 
and arrived at some interesting conclusions. To be effective, 
coherers must have а certain freedom of motion among their 
particles. The latter should be large rather than small. 
Mixtures of two metals, like iron and copper, nickel and 
silver, are much more sensitive than coherers formed of a 
single metal. The change of resistance is greater, for the 
same impact of waves, when the coherer is in a circuit than 
when it is insulated. The wires have indeed a good deal to 
do with the disturbance. Even when the coherer is insulated 
some wire appendages will considerably increase its sensitive- 
ness. It is not true that a coherer will react even if enclosed 
within a metal case, as was alleged on the occasion of some 
recent experiments on wireless telegraphy. But a very small 
te in the case suffices to allow the waves to produce an 
effect. 

(Pasquini, Novo Cimento, March, 1898. 


Penetration of Magnetism.—Some 50 years ago Feilitzsch 
found that rods of iron contained within a cylinder of iron 
are not sensibly magnetised by exposure to a magnetic field 
unless that field is very strong, and that the magnetisation 
does not, ач а matter of fact, penetrate below a certain depth 
in the cylinder. This screening action has since been the 
subject of much controversy, especially on account of its 
theoretical importance. Kirchhoff's theory of magnetisation 
does not provide for any such action. Grotrian is the chief 
modern advocate of the screening hypothesis, whereas Du 
Dois and Ascoli attribute the effect to the magnetic dispersion 
at the ends of the cylinder and its consequent self-demagne- 
tisation, which tells more heavily in the case of solid than in 
the case of hollow cyclinders. As pointed out by Du Bois, 
the question can only be satisfactorily settled by experiments 
with iron rings, which have no sensible magnetic dispersion. 
Such experiments have been made by F. Kirstádter. He took 
the trouble to split an iron ring into two halves with а 
semicircular section, and then to bore a hollow in each half, 
so that on recombination a hollow ring was produced. The 
hollow space was thus made successively two-fifths, throe- 


fifths and four-fiths of the original solid ring, and magnetic 
measurements were made on each hollow ring in succession. 
The ring was wound with a magnetising circuit of copper 
wire, and the measurements were made by the ballistic method, 
The results showed a residual difference in the cubical magne- 
tisation, which is, however, due to disturbances produced by 
Foucault currents. To confirm this, experiments were mado 
with a thinner ring, which just fitted into the largest hollow 
ring. The magnetisation of both together was found to be 
equal to the sum of their separate magnetisations, within 
1 per cent. This argues against a screening action, and 
against the presence of а flaw in Kirchhoffs theory of magne- 
tisation. 
(KinsrápTER, Pied. Ann., No. 5, 1898.] 


Magnetic Screening.—A. Stefanini has arrived at a similar 
result slong another line of investigation. Instead of 
laboriously hollowing ovt an iron ring, he built it up of 
several hanks of iron wire. The result of magnetisation 
proved to be that the outer hanks acquired the same specific 
magnetisation as the inner ones. To further test this result, 
a number of rings with solid cores were constructed in the 
following manner: a coil of iron wire was wound on a glass 
cylinder and painted with а thick solution of gum. After 
drying, the gum kept the coil in shape. The coil was turned 
into а closed ring, and filled with iron filings. А number of 
such rings were constructed, all conteining the same mass of 
iron. Ae a result, the ratio between the inductions in any two 
coils was found to be the same as the ratio between their 
sectional areas. Here again, then, there is no evidence of 


magnetic screening. 
[SrEFANINI, Nuovo Cimento, March, 1898.] 


Retardation of Spark Discharges.—During some measure- 
ments of the potential at which discharge from a gilt needle 
point begins in hydrogen, K. Wesendonck found some 
extraordinarily high negative values, which subsequently gave 
rise to the supposition that what is now known as retardation 
might have influenced the result. The measurements were 
not vitiated by the influence of light, since the needle was 
in a closed metallic vessel. But the author thought that by 
maintaining a comparatively low potential at a constant value 
for some time a discharge might be obtained which not only 
would be more uniform but would be more in accordance 
with accepted theories. Some unexpected difficulties were 
encountered. One is that of determining when the full discharge, 
as distinguished from preliminary twitchings of the needle, has 
actually taken place. This may be decided by seeing that 
on recharging after the discharge the potential does not 
rise without a steady current being indicated by the galvano- 
meter. A slow charge considerably reduces the anomalous 
excess of the negative over the positive discharge potentials. 
But even this result cannot be obtained without completely 
protecting the needle point from amalgamation by stray 
mercury. This is done by letting a current of pure gas 
circulate constantly through the vessel in which the discharge 
is taking place. Taking all the results together, the negative 
discharge potentials in hydrogen lie between 1,350 and 1,500 
volts, and the positive potentials between 1,450 and 1,500, 
and no amount of retardation appears to make much difference 
in them. But the deposition on the needle of an amount of 
mercury which is not even capable of perceptibly changing 
the colour of the gilding is capable of sending up the discharge 
potential to about 2,000 volts. 

(WESENDONCK, Wied, Ann., No. 5, 1898.) 


Prize Essays.—The Berlin Elektrotechnischer Verein had 
offered prizes last year for essays on the protection of ‘ strong 
and weak-current installations“ for lighting, and on leakage 
return currents. Only one essay ou the first subject and two 
on the second subject were received, none of these being con- 
sidered by the Council of the society of sufficient merit. The 
offer is, therefore, renewed this year. 
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INSULATION RESISTANCE AND LEAKAGE 
CURRENTS. 


BY ALEXANDER RUSSELL, M.A. 


Whenever tbe wiring of a building is completed tests are 
made on its insulation resistance, and the result is compared 
with the standard demanded by the rules of the Supply 
Company. These rules vary considerably, depending as they 
do on the voltage of the supply, whether the service is two- 
wire or three-wire and whether direct or alternating. They 
also vary for other reasons which we need not consider in 
this place. Some of them even are inequitable, favouring 
one system of supply at the expense of another. For these 
reasons the rules have been regarded with disfavour by con- 
tractors. Electricians also who make these tests often perform 
them in a perfunctory manner, scarcely concealing their con- 
tem pt for insulation resistance, and regard careful and accurate 
measurements as mere waste of time. Recently, however, the 
advent of 200 volts and the almost universal adoption of a 
three-wire system of supply has made accurate measurements 
of insulation resistance desirable. Still, electricians have got 
so in the habit of regarding insulation resistance as something 
that has to satisfy an empirical standard arrived at in some 
mysterious way that they are apt to forget that it is really 
demanded because, in a rough way, it indicates the maximum 
possible values of the leakage currents, and hence can be used 
to give a rough idea of the fire risk. 

In order, however, to get a better idea of the risk of fire, 
we ought to find the several leakage currents, aud also know 
what power is being expended along the various leakage paths. 
Of course, since the leakage takes place along many paths in 
parallel to one another, we cannot tind the individual leakago 
paths; but we can tell, for example, what is the maximum 
possible leakage current between a main and earth or between 
two mains, and so we can guarantee that the watts being 
dissipated at any leak are under a certain value. This I 
believe to be the proper object of tests on the wiring of a 
building. Although the insulation resistance to earth of the 
two mains and the insulation resistance between the two 
mains enable us to fix maximum values to the watts being 
dissipated at а leak, yet these maximum values may be far 
too high, and so be unfair to the wiring contractor. It is, 
therefore, important that we should be able to find the leakage 
watts. 

It is necessary to bear in mind that the danger of fire from 
a leakage current depends on the voltage driving that current. 
For example, if the voltage of a main to earth is V, and its 
resistance to earth along a leakage path is z, then the watts 


expended in this path are _ —, and, therefore, depend on the 
* 


square of the voltage. If we double the voltage and wish to 
keep the fire risk the same, then x ought to be four times 
greater. Those rules, therefore, which only provide that the 
insulation resistance should be twice as great when the voltage 
is doubled are unduly favourable to high voltage. In what 
follows we shall take into account the voltage at the back of 
the current, and instead of enumerating the insulation resist- 
ances or leakage currents we shall give the watts expended at 
various leaks. The more we subdivide the various leakage 
paths the more satisfactory will be the tests of the wiring. 
Method of Measuring the Leakage Watts in a Two-Wire 
Installation.—We shall define the ** fault resistance " of each 
main, and all conductors in metallic connection with it, as 
the resistance that main would have to earth if the other 
main and all conductors connected to it were removed. If we 
denote these fault resistances by x and y respectively, then the 


insulation resistance F of the two mains to earth is 22, Е 
2 ту 
V be the difference of potential between the two mains, then 


the leakage current which passes through earth is = but 
L+ 


this is only part of the total leakage current between the 
mains, as some flows directly, and although in its course it 
must flow through a point of zero potential, yet this point 
may be insulated from earth. For example, there may be 


leakage across the surface of a switch although every point on 
this surface is insulated from earth. The resistance of this 
path is not included in either the x or the y, i. e., the fault 
resistances of the mains. 

When all the switches are turned off, and all the lamps are 
in position, let a be the joint resistance of all those electric 
paths between the mains which do not pass through earth. 
Hence т, у and a represent the insulation resistances on open 
circnit.* They can be represented diagrammatically as in Fig. 1, 
E being the earth. With an Evershed ohmmeter make the 
following measurements:—(1) The resistance of the шаш 
А to E, B being earthed (X suppose); (2) the resistance of 
the main B to E, À being earthed (Y suppose); (3) the 
resistance of А and B in parallel to Е (Е suppose). Then 
г, y aud a are easily found from the three equations :— 


1 1 1 
тл М 
11 1 
MEL IE EN 
y a Y 
AN 
х y Е 


Now turn all the switches on, but take all the lamps out of 
their sockets and take the same three measurements again. 
This will give us =", y', and а! the corresponding resistances 
when all the lamps are on. 


Е Е 
Fic. 1. Fic. 2. 


On open circuit, then, we have two leakage currents between 
the mains M and e and so far as danger from fire is 
concerned, we need only consider the greater of them and 
not their sum. If V, and V, be the absolute potentials of 
the two mains A and D to earth respectively, we have а 


leakage current to earth МА equal to from the main А, and 
2 


another leakage current equal to Va from B. Hence the watts 
| y 
d in the three leakage paths on open circuit are 
ү 2 4 
ж 


х respectively. Again, when all the lamps are 


on, the leakage watts are ыл Ve and vy When some of the 
a! х! UA 


and Y? 
y 


lamps are on and some are off we get other values of the 
leakage watts, but practically the six given are the only ones 
we need consider. 

In every-day practice generally only the insulation resistance 
of the wiring to earth К and the insulation resistance H between 
the two mains are measured. (R in our notation equals 
ESSE From these tests the leakage current to earth 18 
rtycta V 
taken to be i and the leakage current between the mains to be 


V 
R 
much objection can be taken to finding the leakage currents 
in this way, especially as the formule give maximum possible 
values to the leakage currents, and hence if these values are 
less than the minimum allowed by the Board of Trade the 
gain is on the side of the public. If, however, as is generally 
* Sec also Note on the Measurement of Insulation and other Resist- 
ances,” by Albert Campbell, B.A. (Zhe Electrician, Vol. XXXIV., p. T. 


When the publie supply is on the two-wire system nol 
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the case nowadays the service is a three-wire one the above 


method of fixing а maximum value to the leakage current to 
earth fails, and there seems to be no general agreement as to how 
it is to be found. Considering that the voltage driving current 
to earth from one main may be 2V in this case, and that the 


leakage current may be 
ö x 


son with the leakage current : 


sible leakage current from & main as Е` 
ү d 4V , 


corresponding leakage currents when all the lamps are on. 

Finding the Leakage Watts in a Three-Wire Installation.— 
Consider, first, the case of a house circuit which is wired on the: 
three-wire system. Let x, y and z be the fault resistances of 
the three mains Vi, V, and V, (Fig. 2). Let a be that part of 
the resistance between V, and V, through which leakage 
current goes without going to earth, and b and v the similar 
resistances between V, and V,, and between Vi and V, We 
shall first show how to find z, y, z, a, Ь and c by means of an 
ohmmeter. 

I. Join V,, V, and V, and measure the insulation resistance 
F to earth, we thus get 

„ ERE 


II. Join V,, V, and E and measure the resistance A between 
V, and E, hence 


1111 
202 07 (2) 
M" 1 1 1 1 
Similarl „5 3 
Imilarly 5 B (3) 
1111 
Апа = = — =~ e e 0 е е e 4 
5 zc 6 C (4) 


III. Join V, and V, and then measure the resistance A’ 
between V, and V,, thus 


F 5 
V (5) 
а E 1.1 1 
Similarl % ⁵³ 8 
N cup a В (б) 
А ты ы E І ME . е 0 ° 
ча 1 Ter TT c b CU (7) 
Subtracting (5) from (2) 
ИИ Бы 
4 (% T %) А А! 
1 1/1 1 
Hence from (1) "ini. (4-40. 


The positive root of this equation is taken. 

We can write down y and : fromsymmetry and then equations 
(2), (3) and (4) easily give us a, b and с. Let Vi, V, and V, 
be Ms potentials of the positive, middle and negative supply 
mains, and let V, — V, = V,— V, = V, then since these potentials 
are practically unaltered when the mains are connected to the 

2 2 2 2 
house mains, we get that - Mi "ey m Е d lr are 
the watts lost by leakage on open circuit. This is a very 
satisfactory way of finding the leakage losses as it divides them 
into six, and for a given total leakage loss the danger from 
fire will be a minimum when these six are all nearly equal to 
one another. We ought also to find the leakage losses when 
all the switches are on and all the lamps are taken out. 

It will be seen that a knowledge of the insulation resistance 
F is no great help in this case to finding either the leakage 
currents or the leakage watts. 

Leakage Currents in a Three-Wire Distributing Network. — 
The case of a three-wire system has generally been considered 
too complicated to be worth considering mathematically by 
practical men, but, thanks especially to Mr. Stuart A. Russell 
and Mr. Raphael, most electricians know how to find the 
insulation resistance of a three-wire system ; and so it is 
interesting to consider how far this helps them in fixing a 


„we ought for purposes of compari- | - 


to count the maximum pos- 


To make this | 


rough test satisfactory we ought also to find gr and р the and hence a knowledge of F does not help us to find out 


maximum value to the leakage losses and the leakage currents. 
It may be useful also to see how far energy wasted in leakage 
currents can go to minimise the losses unaccounted for” in 
their reports to the Board of Trade. 

Let V,, V, and V, (Fig. 2) be the potentials of the positive 
middle and negative mains, and let V, - V, 2 V, V. = V 


Then the power wasted on open circuit is 


v! 1 Hor ma 
a y 2 


ww 


Now the first term is the same whatever the value of F, 


anything about this loss. It enables us, however, to fix a 


| maximum value to the power expended by the earth leakage 


currents. 
From (Fig. 2) we see that 
у mn V, =0, 
y 2 
and since ДЕ е + V, and V, = V, V, 
we get v. VP. 1-1}. 
2 


Hence W N 
x coy 2 yz + zz + ху 


1 1 1 1y 
WI ( B („-.. 
{ F y 2 = j is 
Now for a given value of Е, (a) is а maximum when z=x 
for then the second term vanishes and also when y is infinity, 


for then the first term has its greatest value. Hence the 
maximum value of the power dissipated in earth currents is 


ig and it has this value when the fault resistances of the 


three mains are 2F, infinity, and 2F respectively. 

It is also easy to prove that ap is the maximum value that 
an earth current can have for a given insulation resistance F 
of the system. 

Hence, in addition to fixing а minimum value to the fault 
resistances of the three mains the insulation resistance 
enables us to fix à maximum value to the earth currents, and 


a maximum value to the energy dissipated by them. 
2V 


To fix a maximum value to the currents —, М and — is 
a C 


not so simple. We can do it very roughly if we know the 
minimum sum of the currents ever flowing in the two outers. 

Let A, be the current flowing into the positive main and A, 
the current flowing out of the negative main, and suppose that 
А, + А, is an observed minimum value. Let R be the resist- 
ance of the lamps between V, and Va, and R be the resistance 
of the lamps between V, and V, in this case, then (Fig. 2) 


and A. --f. 
: V(A, + Àj) = ate th UG V, 5 
dente qur 


Hence V(A, + As) is a maximum value » the power РЕР Е 


in the currents —, — and à; If we are sure that there are no 
a С 


b 4 
lamps on in the circuit then VA +A) - У is а minimum 


value for these losses. This loss includes, of course, 
the losses in the shunts of the various meters in the 
supply network. Also the greatest possible value of the 


current — is the least observed value of A,; the greatest 
a 

possible value of the current Ы is the least observed value of 

A, and the greatest possible value of E is the smallest 


observed value of either A, or As. 


„ß AA — — — — — 


m - 
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Insulation Rules.—In the recent rules (July, 1897) issued by 
the Institution of Electrical Engineers a minimum value is 
fixed to the insulation resistance of an electrical installation. 
The following is from the rule headed Testing: —“ The 
whole of the lamps or appliances for utilising the energy 
having been connected to the conductors and all fuses being 
in their place, an E.M.F. equal to twice the E.M.F. which 
will be ordinarily used is to be applied, and the insulation 
resistance between the whole system and earth is to be 
measured after one minute's electrification. The insulation 
resistance should then be not less than 10 megohms divided 
by the maximum number of amperes required for the lamps 
and other appliances." This rule has been quoted, as it is & 
good instance of those which go on the supposition that if we 
double the voltage we ought to have double, instead of four 
times, the insulation. It does not distinguish properly 
between a 250-volt service on the three-wire system and an 
ordinary 100-volt two-wire service. 

The 41st of the Board of Trade Regulations is a good rule, 
but wants amplifying :— 

Connection to Consumer not to be made where Leakage would 
result.—The undertakers shall not connect the wires and 
fittings on & consumer's premises with their mains, unless 
they are reasonably satisfied that the connection would not 
cause а leakage from those wires and fittings exceeding one 
ten-thousandth part of the maximum supply current to the 
premises; and where the undertakers decline to make such 
connection they shall serve upon the consumer a notice 
stating their reasons for so declining.” 

This rule needs to be expanded in order to distinguish 
between two-wire and three-wire systems. In a two-wire 
system, ‘if V be the supply voltage and A the maximum 


number of amperes, then , , and must each be less than 
A rt a 

10.000 Strictly speaking we ought to pass the wiring if 

Yi Ў Y, M : "n and у were each less than 

V xz V y а 


А 

10,000 
three-wire system n. V2, Уз, Уз апа Y should each be less 
V xz V y а 


А , 
than 10,000 In this case V, can equal 2V. Hence x 


needs to be four times greater than in the first case. An 
important point is omitted from this rule, namely, to fix a 
superior limit to the size of the installation to which the rule 
applies. It is safer, for example, to know that the leakage 
currents from the two halves of an installation are each less 


than 20000 than to know that the whole installation has a 


leakage current of less than 10,000 


The rule published by the Chambre Syndicale des Industries 
Llectriques defines clearly what leakage we have to guard 
against.* ‘‘ Insulation —The insulation must be such that in 
any section of the installation the current leakage between a 
conductor and earth or between the two conductors shall not 
exceed one ten-thousandth of the current which is supplied to 
the apparatus connected to that section. Гог instance, a 
branch circuit traversed by 10 amperes should have an insula- 
tion resistance such that the leakage current does not exceed 
0:001 ampere, and in this particular case with 100 volts on 
the circuit its insulation will be at least 100,000 ohms." 

This rule ean also be applied to switches, fuse-blocks, 
glow lamps, &c. For example, if R be the resistance 
between the terminals of a 200-volt 50-ampere switch, then 
200 50 

R 10,000 
than 40,000 ohms. Aguin, if R be the resistance across the 
socket of a 200-volt 40-watt 8-c-p. glow lamp, i.e., the resist- 
ance across its terminals when the filament is broken, then 


must be less than ut. ‚ and therefore R must be greater 


In a 


must be less than Therefore R must be greater 


3 


than 10 megohms. 
Those rules which consider leakage current are more in- 
structive than those which consider insulation resistance. It 


^ V The Electricum " Electrical Trades Directory " for 1898, р. 206. 


would be best, in my opinion, to state the maximum watts 
that it is permissible to waste between either of the mains 
and earth and between the two mains, either on open circuit 
or when all the lamps are on. If we do this we shall probably 
arrive at some uniformity in our leakage regulations. 

For example, if the Doard of Trade rule were that the 
leakage watts from either of the mains to earth or in that 
path between the two mains which does not go through earth 
must not be greater than the 30-thousandth part of the maxi- 
mum watts W supplied to the installation, then the rule would 
be more explicit. Again, a superior limit should be fixed for 
W, so that very large installations would have to be divided 
into sections and the leakage watts found for each section. 

If the consumer is told the leakage watts in his installation, 
or better, the number of units lost by leakage per annum, 
he will have a very fair idea of what it means, and will take 
an active interest in comparing the result with the official 
maximum. He will also see that it can have no effect on his 
meter, unless he have an electrolytic one. At present he does 
not know what to think about insulation resistance, but is apt 
to imagine that if it is below the official minimum something 
dreadful might happen. Junior electricians are quite competent 
to find quickly and easily the leakage watts by the methods I 
have described above, and it seems a pity that they should be 
hindered from seeing the true object of wiring tests by being 
set to measure insulation resistance, and compare it with an 


arbitrary standard. 


The leakage watts, like the insulation resistance, vary with 
the humidity of the air, and the consequent presence or absence 
of moisture on the fittings. When the leakage resistance is 
very high, as in the well-ventilated upper floors of buildings, 
а variation in the leakage watts of as much as 50 per cent., 
due to this cause, is unusual. A variation of 100 per cent. 
could probably be explained by other causes. It seems hardly 
necessary, as has been suggested, to measure the humidity 
of the air every time we make а test. А rough value of the 
humidity could be got directly by means of a wet and dry bulb 
hygrometer, but the value of the humidity of the air during 
the test is only one of many factors that influence the leakage. 

Whether any distinction is to be made in the amounts of 
leakage to be allowed in direct and alternating-current supply, 
is a question that has received careful consideration. Most 
electricians would probably agree that the leakage watts allow- 
able in the two cases ought to be the same for the same power 
supplied. It is imperative, however, in three-wire systems, 
whether alternating or direct, to count the voltage of supply 
in the leakage rules as the voltage between the two outers. 


MANAGEMENT OF ELECTRICAL UNDERTAKINGS 
BY LOCAL AUTHORITIES.* 


BY COUNCILLOR HESFORD (SOUTHPORT). 


It calls for no great demand upon our credulity to-day to assume 
than electrical undertakings can be efficiently administered and 
profitably managed by local authorities. We have evidence of 
this sufficient to convince the most sceptical, even Government 
departments. Yet, with such evidence plainly before us, the 
anomaly remains that of the total number of Provisional Orders an- 
nually obtained, many drift into and dwell for years in the regions of 
the doldrums. Here pessimistic majoritieslovetodwell until leavened 
by the optimists when the good ship soon finds its way into the 
trade winds. Having arrived in such active sphere, committees 
generally exhibit a desire to understand something of the work 
they are called upon to do. Nay, their zeal is generally worthy 
of emulation by every manufacturing committee of corporations. 
Some are even as jealous as the boy who took the bellows to 
pieces to see from whence the wind arose, It is a new thing, is а 
common remark, and who does not like to see and hear of some- 
thing new. Having taken their decision to establish a station, 
alas, difficulties face them at all points. Shall an engineer be at once 
engaged to design and subsequently work the station, or is it 
better to call in the advice of some consulting engineer to advise 
and plan? To approach the makers of machinery at this point, as 
private individuals do in building factories and works, is rank 
corporate heresy, On such a momentous question members seek 
advice from those of their friends who have already gone through 
the mill. But here diversity of opinions is the bewildering fruit of 
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their efforts. Every committee know what they want. It is a 
station and system of distribution that shall be second to none. It 
must be planned for utility and convenience, and meet the unknown 
wants of futurity. Its machinery should be designed to adapt 
itself with precision and success to all the varying requirementa, 
work at а cost that shall top the record, and be obtained from the 
lowest tenderer. These are the ideals, and the question is how to 
get them. 

Friends tell us privately that consulting engineers are divided 
into schools, and that somehow or other their district will be 
found to be well suited to the particular system that the engineer 
called in generally advises. The advantages of such system are 
explained and made manifest, whilst the disadvantages of others 
are clearly portrayed. Having read or remembered something of 
the battle of the gauges fought by railway engineers in the first 
half of this century, and its termination by the evidence of con- 
venience, members of committees subside into despair of being 
able to give а clear reasoned decision on any system. In this con- 
dition the influence of persuasive oratory generally prevails and 
soon seals their capture. An engineer is engaged and a suitable 
system declared. Should the committee continue in the jelly-fish 
condition produced by abundant and earnest advice of opposite 
polarity they will be spared the distractions of listening to the 
arguments of Lancashire versus water-tube boilers, or high-speed 
versus slow-speed engines, one advantage of being in a plastic con- 
dition of mind. The station being now completed, committees for 
а time, at least, are rid of their perplexities and difficulties. Thie 
is for a short time only. Errors in design and (quipment soon 
make themselves apparent. Our buildings are too narrow or 
too short is a frequent cry. But that much belauded day plant 
is the dilemma of most committees. Having been at work a year 
or two it leaks out gradually that the small unit specially advised 
for economical day load work is too small, and of insufficient power 
in some cases to energise the transformers alone. We are advised 
to sell them, but to whom? If the Asiatics could be induced to 
take them as readily as they take modern rifles what a relief to 
corporations and benefit to the buyers it would be. The advice is 
frequently given to sell this or scrap that, often advisable and 
perfectly sound from а business point of view, must or ought to 
bring to every committee the concomitant duty of making a reserve 
fund out of which the unpaid sinking fund on such plant can be met. 

But the primary and foremost duty of committees having 


stations under their control ought to be the production of electrical ! 


energy at the lowest possible cost. None need be at loes for a 
standard whereby to measure such costa. The policy of willingness 
to lay cables to supply likely customers has hitherto been attended 
with general success. Of the day when it will become the poor 
man's light, we all anxiously await the dawn. 


Street. Lighting. — Electricians all advise, and wisely no doubt, the 
lighting of our streets with electricity. What a smug satisfied look 
would pass over the face of every corporate electrical engineer if he 
could obtain it! The nice 3,000-hour load factor would delight him. 
How is this desirable change to be brought about? The prize is 
worth every effort. 


Charging.—No Paper on management would be complete with- 
out reference to the prices charged. In this matter Corporations 
stand well in comparison with private companies. By a large and 
constantly increasing number the Wright system of charging is 
finding favour. Personally I am strongly in favour of retaining 
the maximum price intact, setting the time limit of such price to 
suit the circumstances of each locality. For all energy consumed 
beyond the time of maximum price, I would drop it to the lowest 

ossible charge consistent with covering all charges. A reserve 
fund I deem a necessity. In & word, my Paley would be one of 
charging the lowest price the system would bear, rather than the 
one that generally obtains in the gas world of charging the maximum 
th«t the public will quietly consent to pay. 

In conclusion, аз an earnest member of committee, let me 
add that it will be the opening of a grand day for the popularity of 
electric lighting when the greater portion of the capital energy 
and resource now expended by electricians on various schemes 
for improving steam engines and boilers shall be spent on 
the cheapening and perfecting of the means of distributing 
energy for lighting purposes. An average of from £8 to 
£10 per connection is а very heavy capital charge to carry. 
The interest and sinking fund on this amount is equal to one-third 
the annual cost of light in cottage houses. Nor as а member of a 
corporation can I ignore the fact that the calamities that we were 
almost passionately pressed to anticipate and guard against by the 
expenditure of capital on duplicates have not generally shown them- 
selves in practice. Accepting the press as my authority, the major 
portion of failures in lighting have occurred in consequence of 
weakness or defects in the distributing plant. Our boilers, steam 
pipes and engines have not failed so often ав the underground 
portions of our systems. It is on this portion of the plant that 
members of committees entertain a fear, that is fruitful of halting 
and indecision. 


SWITCHBOARD APPARATUS.* 


BY J. R. BLAIKIE (BRISTOL). 


The control and measurement of electric energy is one of the 
most fascinating details of this branch of engineering. The switch- 
board, with its glittering array of polished metal and graduated 
dials, has always an attraction for the lay mind, while its intricacy 
or beautiful simplicity is a source of wonder or poetic appreciation 
to those better acquainted with such devices. Almost every station 
has some noticeable peculiarity with regard to its switch gear, and 
there are few stations that have not lived to see radical changes 
brought about in this portion of the original scheme. The result 
at the present time is that it is almost impossible to classify the 
types now in use. This striking nonconformity, although intensely 
interesting, is not particularly happy, since it appears to show either 
ignorance or vanity on the part of the designers. One must admit 
that the spirit of commercial industry is to suppress varieties in 
favour of a standard. It would be ridiculous to suppose that the 
mere strajning after novelties has been the whole cause of the 
present multifarious assortment. Switchboards have been con- 
scientiously designed and constructed to suit individual cases, 
simply because there was no general standard that might be 
adopted. After certain results and experimente, modifications and 
improvements have been gradually introduced. But this form of 
private research work is too frequently misguided and uneconomical. 
The experimenter cannot, as а rule, afford to test a portion of his 
work to destruction ; 80 long as it answers his immediate purpose 
he is satisfied. A certain elegance of variety aud some treasures of 
ingenuity must be sacrificed to further the march of scientific pro- 
gress. One must be content to labour in а vast organisation and 
strive towards a higher ideal than a more or less original switch- 
board. It is hard for a young enthusiast to surrender an oppor- 
tunity for displaying & capacity for desiga in a field of such 
unlimited possibilities. It is far easier for him to imagine that 
there are peculiar necessities and requirements in the case under 
consideration ; but seeing that there are life risks, and that the very 
heart of the undertaking lies in the switchboard, surely it should be 
the outcome of the strongest possible combination of experience, 
and beyond the reach of individual fancy. 

Before dealing with the disposition of the component parts of the 
switch gear it might be well to inquire into the duties and charac- 
teristics of the details. The necessity for ever breaking a circuit 
while carrying much energy is not universally granted. For 
example, Prof. Forbes, in his Paper on The Electrical Transmis- 
sion of Power from Niagara Falls," November 9, 1893, saya: “I 
hold that it is a piece of culpable ignorance, ruinous to the 
machinery, if anyone should ever on a large power circuit with 
alteroating current suddenly break the circuit while current is 
passing. The practice is quite unnecessary, and has given rise to 
а large proportion of the breakdowns of alternating-current 
machinery." Nevertheless there are switches at Niagara (see 
Cassier’s Magazine, p. 291, Niagara number) capable of breaking 
5,000 H. P. without damage to themselves, «с. Prof. Fleming 
agrees with Prof. Forbes, but he asks what happens if the circuit 
opens itself, and what is to be done about fuses. Unfortunately, 
Prof. Forbes omits these points in his reply. 

In practice, of course, one never opens a circuit conveying much 
energy, unless some unforeseen circumstance throws the whole or a 
portion of the machinery out of the usual control. Could not such 
emergencies be met by inserting à moderate amount of resistance 
or impedance in the circuit, increasing either by degrees if neces- 
sary? The same might apply to cut-outs when they are under the 
observation of an attendant. In the author's opinion main switches 
should work through steps in this manner, making it impossible to 
make or break with large currents. Assuming, as is customary, 
however, that а sudden break is necessary, or that the switch is in 
such а form that а sudden break could be made by а mistake or 
accident on the part of the attendant while transmitting a large 
amount of energy, the essential characteristics of the design appear 
to be as follows :— 

1. That there shall be no danger to the operator, either by elec- 
tric shock or from particles of molten metal flying free, this latter 
to apply to adjacent apparatus as well. 

2. That there shall be no maintained arc. 

3. That the contacts shall not be burnt or injured, in such a 
manner, as to prevent the efficient working of the switch on closing 
again. 

Pd That the contacts, and current carrying portions of the 
switch, shall always be in such condition that no heating will occur, 
while carrying the maximum current for an indefinite period. 

With reference to the first condition there are several well-known 
satisfactory examples. The plug form having a large insulating 
handle and shield, the breaks being in earthenware pots, gives & 
pretty certain immunity from danger. A sufticiently long handle or 
mechanism actuated by cords can be considered safe. Another 
method is to mount a plate glass screen between the operator and 
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the breaking contacts, but this does not protect the other apparatus. 
To secure a certainty of break many contrivances have been devised. 
The simplest means is a sufficiently long air gap in thecircuit. For 
the sake of eliciting the opinions of the gentlemen assembled, some 
breaks (total length) for various conditions are suggested, assuming 


that the breaks are made with considerable and uniform rapidity. 


| 
f 


| 100 to 300 | 
500 to 1,000 2.000 volta 
Aperet: уга y volta continuous. alternating. 
or continuous. ; 
5 3" 4” 4" 
20 І" 6" 6" 
50 | 4" | 8” 10" 
75 | 11 19 12" 
100 | 2 | 12" 13" 
150 3” | 121" 14" 
200 q” | 13” 15" 
500 : 5” 14” 16" 
400 | 6" 15" 18" 
500 | T | 16" 20" 


i i 


(When these breaks are in the tubes, and so protected from air 
currents, it might be well to add, say, 50 per cent. to the length of 
the gap, and the same if the breaks are in a vertical direction ) The 
air gap may be in one line, but in order to save space and insure a 
rapid break, it is more frequent to have several breaks made 
simultaneously in a circuit. It is not safe, however, to draw out 
two or more arcs, close together in air, without a substantial fire- 
proof insulator between, as a slight current of air will blow them 
together and thus defeat the action of theswitch. The plug switch 
becomes rather too cumbrous in large sizes since the sockets must 
be very deep or the plugs must be spaced out considerably. One 
very happy solution is the use of an electromagnet in the main 
circuit to blow out the are when it is formed. Another effective, 
though perhaps rather complicated means, is the application of a 
shutter, or clapper, which flies through the path of the arc and blows 
it out with the air currents set up. Some other designs cause the 
circuit to be broken under water, or an insulating oil, but to the 
author this appears to be a last extremity ; as there are obvious 
objections to the use of a liquid. 

To satisfy the third condition ''that the contacts shall not be 
burnt, Kc, is a comparatively simple matter. The rate of break. 
ing is а primary consideration, though it may not apply so forcibly 
in the case of the alternating currents. The use of springs, or the 
multiplicity of simultaneous breaks, suggests itself at once. A 
liberal weight of metal, or the proximity of a good heat-conducting 
fireproof insulator, reduces the temperature of the arcing poiuts 
somewhat. Аз ап extra precaution, the blades are usually made of 
wedge shape, and plugs are tapered, so that they may clear them- 
selves more or less on returning, by shearing off the small globules 
of metal left on the contact faces. It is therefore desirable that the 
mechanism should be able to withstand such strains, and so propor- 
tional that sufficient force can be applied. Another way of over- 
coming this difficulty, is to provide auxiliary contacts which break 
just after the main contacts, and so carry the arc. These contacts 
may be merely butting surfaces, which are not much the worse for 
being burnt, or provided with easily renewable faces, or some 
material having a high melting or volatalis ng point; such as carbon. 
The degree, in which the various switches on the market meet this 
requirement, is readily seen | 

'l'he current carrying capacity of the contacts 1s of the greatest 
importance, since а defective contact deteriorates at а sort of com- 
pound interest law. Taper plugs and spring jaws almost invariably 
share this responsibility. When one reflects that trouble from this 
source may lo»sen the whole contact from the board, by destroying 
an ebonite bush, melt the solder from a sweating thimble and allow 
a cable to fall, or even render the handle of the switch useless 
or unsafe, there is enough material for serious thought. In 
addition to this there is not а very far remote chance of fire. 
Possibly there may have been few accidents up to the present time 
from this cause, owing to the newness of the apparatus, or from 
the fact that many switches are not working up to their full capa- 
city. Certainly in point of design this is one of the weakest features. 
In some instances the spring, in cast brass and copper, without 
any means of adjustment for wear, is all that can be relied upon. 
In the case of four plugs rigidly fixed to a handle there are instances 
where they are supposed to go tizht home into four fi«ed conical 
sockets. There are a few relics of the dark ages, when current was 
allowed to pass through the hinge or pivot of a switch. Of course, 
there are contacts of the laminated type, built up of hard-drawn 
or hammered copper, which are admirably suited to their purpose. 
As а general conclusion, under this heading, it appears that it is 
advantageous to have few, preferably only one breaking contact in 
a circuit, which can easily be arranged by means of flexible con- 
nections. This arrangement gives the operator an opportunity of 
feeling the condition of the spring contact while forcing the switch 
home, It has occurred to the author with reference to this subject 


that there might be a useful application of a well-known invention 
of а paint which changes colour on heating. 

The merits and risks of automatic apparatus open а very wide 
question. Where springs are employed they should only be 
strained through a small part of their range, and carefully secured 
from all possible chances of getting heated, either by current 
passing through them, or by conduction or radiation from other 
sources, There should also be some provision for retaining the 
spring, or parta of it, should it happen to break. A single speck 
of rust on a steel spring will sometimes cause it to break, but the 
reliability of such springs as are used in watches and rifle locks, 
may be urged in favour of their use when thoughtfully applied. 
Weights released by triggers aud catches are frequently used with 
success, but the inertia may sometimes be & drawback. Special 
attention should be paid to hinges, &c., in such apparatus, since 
a slight defect may alter the adjustment or foul the whole 
mechanism. In switch work it is quite common to have brass 
working on brass both of the same composition ; this is eure 
to cut and bind in time, When it comes to talking of an 
automatic appliance that does not work, adjective: fail. Another 
point sometimes neglected is the provision of suitable buffers, 
or arrangements for taking up the mechanical shock or jar. 
Unfortunately nearly all insulating materials are mechanically 
weak, so they should never be subjected to rough usage. lu 
most cases these switches are set by hand, and can therefore have 
strong reliable contacts. Where they have to be operated at a 
distance by means of a small current, the contacts are a serious 
trouble. An accumulation of small impulses can be used or the 
much abused mercury cups have to do duty. There are details in 
mercury cups, however, which make all the difference. The cups 
should be of iron nickel-plated; the copper forks should also be 
nickel-plated and be shaped to cause as little splashing as possible. 


For large currents and high voltages a multiplicity of breaks 
should be employed, so that а comparatively low speed will be 
sufficient. The author has had under his notice a switch for 
15 amperes 100 volts in daily use for about three years. Three 
others, one for 15 amperes 200 volta, the other two from 8 to 15 
amperes 100 volts for 18 months. All these switches have given 
complete satisfaction, and up to the present time have required 
absolutely no attention. Switches requjring a shunt coil perma- 
nently in circuit are generally looked at askance, not for the sake 
of the coal here represented (though one does sometimes hear about 
the fuel consumed by а voltmeter), but mainly because the shunt 
coil has been known to break down. If 15 were recognised that a 
coil will not stand unlimited cooking at, say, 150°F., that it is 
subjected to high pressure strains due to induction at times, and 
that in the case of alternating currents, the wires must be apecially 
supported and secured to resist the tendency to vibrate, then 
perhaps a coil could be made worthy of the occasion. What may 
be good enough for a single arc lamp is not good enough to bear 
the reputation of & central station. 


‚ So much for main switches. Plug connections have some points 
in common, though the problem is very much simpler. A taper 
plug between two blocks of metal, although almost universal for 
laboratory instruments, is rarely if ever used ona switchboard. A 
spring clip made to sandwich two projecting tongues is sometimes 
used, but the most usual form is a screw plug to connect bars on 
the back and front of a slate panel Another form connects a back 
and front board by pushing a parallel plug through spring contacts. 
Ample weight of metal will in most cases make a sound connection 
since there is nothing to impair the original fit. For very heavy 
currents perhaps, in the case of screw plugs, it may be well to 
have а spanner appliance instead of the ordinary fluted handle. 
The fire risks should also be considered in the event of a plug 
being taken out by accident while carrying a current. Facilities 
for replacing a portion of the bars damaged in this way would be 
advantageous, : 
Fuses, although so simple in conception, are often one of the 
most troublesome details. For low-tension circuits certainly the 
problem seems elementary, yet there are cases where links of copper 
as large as the mains have been substituted for fusible metal. 
There is а difference of opinion as to the most suitable metal for а 
fuse. Tin, lead and copper are generally employed. Then comes 
the question as to whether a thin strip, a single wire, а number o 
single wires stretched parallel to each other, or а number of small 
wires twisted together, makes the most reliable fuse. The purity 
of the metal is als» of great consequence. In designing a fuse the 
objects in view аге : (1) Safety to attendants and adjacent instru- 
ments from molten metal or splintered insulating material ; (2 
positive break in the circuit when the fuse does melt ; (3) an 
accurate knowledge of the capacity under the condition of ite 
mounting ; (1) durability ; (5) a safe, simple and rapid means of 
replacing ; (6) mechanical strength, rendering it independent of 
skilled or specially careful handling ; (7) protection from other 
sources of heat from imperfect contacts, &c. ; (8) compactness. 
Taking а few common examples, they are mostly defective in one or 
two points. The tin strip reduced in gection at the centre is gene 
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rally suitable for low-tension work, but it is almost invariably unpro- 
tected, and frequently in such a position that it will blow right in an 
attendant's face if he should happen to close a switch on a short 
circuit." This type is the most durable and the most accu- 
rately gauged, but if a large range of sizes is required it is a 
nuisance to have to keep so many spares, especially as they 
are usually of a particular pattern. A rapid replacement is 
managed by throwing over a link or inserting а plug to con- 
nect another fuse already mounted. Otherwise it is satisfactory. 
For high-tension work there are quite a lot of examples that will 
not break the circuit, in the case of a sudden short circuit." 
Copper wire is generally most successful, since there is a less quan- 
tity of vaporised metal left in the path of the arc. In very small 
sizes, however, it is difficult to manipulate. Running in its normal 
condition, at a high temperature it deteriorates rapidly. Again, 
with a variety of fittings and mountings, the value for any par- 
ticular gauge alters considerably. Where the balance is held in 
favour of copper, there should always be an easy means of inspec- 
tion at any time, either a transparent shield should be used, or a 
duplicate system employed, which will allow a fuse to be removed 
and examined without interrupting the supply. One well-known 
fuse consists of a length of wire soldered at either end to plugs 
having ebonite handles. The mechanical weakness of this arrange- 
ment may lead to serious accident. The operator gets one plug 
in, then perhaps breaks the wire, and the live end sags down 
and touches his hand. Besides this, there is the inconvenience of 
having to solder the wire to the plugs. Another has a wire fitted 
into а gauge glass, sealed at the ends апа half full of a liquid ; 
these have been known to explode with great violence. Let us 
hope that they have long since joined the ranks of our old type." 
À lead wire encased in an india-rubber tube, or a copper wire in an 
asbestos sheath, have been used with success as far as the break 
goes ; a wire in a glass or earthenware tube with the ends open, is 
realiable if of sufficient length. One of the most recent designs 
has many novel features. The holder is in the form of a drawer 
made of earthenware, having a partition down the middle length- 
wise. The fuse is а short length of wire, strained over the partition 
by means of two springs, the current being conveyed through 
flexible conductors from two wedged contact pieces projecting 
from the back end of the drawer, When in use the drawer is filled 
with а special oil, апа pushed home, so that the wedges enter 
spring jaws. When the fuse wire melts, the springs carry the ends 
down under the oil, and so extinguish the arc. The makers claim 
that with this fuse 500 amperes at 2,000 volts can be broken with- 
out any hitch. The percentage of error in adjustment must be 
rather large, since it would take some time to warm up a large 
mass of earthenware and oil, and, again, the unknown tension 
of the spring introduces another source of error. The fuses are 
arranged in duplicate for inspection and rapid replacement, and 
are extremely compact. 


Ammeters.—Ammeters for the switchboard should be altogether 
different from laboratory instruments. The scale should be more 
accurately readable, at the lowest part, if there is any difference. 
Оа а rising load, one cannot run too close to the capacity of а 
machine, while it isof the bighest importance that one should know 
when the load has fallen sufficiently when switching out a machine. 
Again, when used on circuits, for perhaps 20 hours out of the 24, 
they are only indicating on the lower part of the scale. In practice 
they are often subjected to powerful external influences, since it 18 
generally convenient to fix them close to the main omnibus bars. 
They should therefore be specially protected from such disturb- 
ances. The moving parts should be strong enough to stand exces- 
sive currents passiug momentarily, and, for many cases the move- 
ment should be damped. Ап ideal instrument, if not quite 
dead-beat, might have a damping arrangement adjustable, so that 
the necessary amount could be applied under peculiar circumstances. 
An arrangement of terminals such that a standard instrument 
could be connected in series: by means of flexible leads, to enable 
the instrument to be checked while in position, would be very con- 
venient. Where a glass cover is used it should be far enough away 
from the pointer to minimise errors due to static charges on the 
surface. The edgewise pattera is becoming popular now for two 
reasons; it is more compact as a switchboard titting, and when 
fixed in rows, and the index of each standing at a different value, 
you get а curve formed. The shape of this curve becomes more or 
less familiar to the attendant, so that he more readily notices a 
change which may point to an irregularity in the outside system. 
Ammeters for the exciting circuits of the machines are usually only 
required for alternators. To make intelligent use of these they 
should be easily readable throuch the range of the rheostat. They 
need not be readable below the minimum current required for 
excitation. They should be very accurate, well shielded from 
external influences, dead beat and strong enough to stand rushes of 
current when the field is switched on or otf. It is impossible to 
pass over the subject of ammeters without drawing attention to the 
Weston instruments. Tv those not familiar with these, a summary 
of their advantages may be of interest. Unfortunately they are only 


suitable for continuous currents. The scale is perfectly uniform 
throughout the range. The action is remarkably dead-beat. The 
accuracy is very high, it is independent of external influences, and 
the calibration is not imp aired by comparatively rough usage. The 
current measured does not pass through the instrument so that it 
may be used on any part of the b ard, the connections being two 
small wires. It is really a voltmeter, measuring a minute difference 
of potential across а shunt, which is placed in the main circuit. 
Any number of shunts cau ba connected by means of small plugs 
to one instrument. А pretty device, sometimes used with these 
ammeters is a luminous scale. The scale is translucent, the grada- 
tion lines and fizures being opaque. А small lamp fixed behind 
shows up the reading boldly, so that it may be seen at a distance. 
The recording ammeter is rarely used, and is perhaps an unneces- 
sary refinement. Iutegrating meters, ampere-hour, or watt meters 
are hardly switcliboa:d apparatus at present. They certainly would 
be useful adjuncts and will probably become general. The usual 
form of case may be an objection. lf the makers would turn out 
something all over lacquered brass and a reasonable shape, there 
might be а development in this direction. "The same remarks on 
ammeters with reference to calibrating with а staudard instrument 
might be applied here. The roller form of register instead of dials, 
in a large size, which could be made of aluminium would be an 
attractive feature. 


Voltmeters.—It is most essential that voltmeters should be accu- 
rate instruments. They must be sensitive to very small changes 
and for some classes of work dead beat. They should be free 
from temperature errors and capable of continuously indicating the 
normal pressure for very long periods, They should always be 
protected by fuses easily accessible. Remarks on ammeters with 
reference to static charges on glass covera are applicable in some 
cases. There are three distinct classes of voltmeters in every-day 
use, electro-mignetic, electro-static, and those depending on the 
expansion of a metal due to heat. The electro-magnetic are not 
available for alternating currents generally speaking, and except 
for the purpose of recording instruments, where some power has to 
be expended in overcoming the friction of the pen on the paper 
they do not possess many advantages The Weston instrument, 
however, from its dead-beat action and extreme accuracy i8 again 
а favourite. Asa voltmeter it can be fitted with a luminous scale, 
and it is usually provided with a movable index in the shape of a 
disc, which eclipses a circular aperture in the pointer. This form 
of index is very easily seen from а distance.  Electrostatic volt- 
meters are useless for recording, and some forms are liable to stick 
owing to the very small forces which actuate the pointer. "They 
can, however, be used for alternating and continuous currents, 
and they consume а minimum of energy. They are most commonly 
employed for high-tension work. Some engiueers object tu a 
dangerous potential across an instrument, especially as it has to 
be observed closely and frequently tapped to ensure a correct 
reading. А small sparking gap has to be introduced to protect the 
instrument, and with concentric mains a momentary rise of 
potential is common and causes the fuses t» blow. The familiar 
* Cardew is а most useful intrument, being applicable for con- 
tinuous and alternating currents, and is very dead-beat in action, 
It gets out of adjustmeut rather too easily, however, and is an 
awkward shape to accommodate on a switchboard. The horizontal 
pattern is much steadier than the vertical, owing to the steadier rate. 
of cooling. The consumption of energy is rather heavy. In spite 
of its many defects it is very popular, probably its wide open scale 
and sensitiveness compare very favourably with rival instruments. 
Recording voltmeters are developing, and may now render faithful 
accounts uf electrical pressure. But from some points of view they 
are atill imperfect instruments, since they may sometimes ignore 
the willingness of the spirit, whilst testifying to the weakness of 
the tlesh. Where these instruments are used the temptation to 
tamper with them should be removed, and the interpretation of the 
charts humane. 

Rhevstats, Multiple Switches and Field. Switches.—Rheostats are 
often suggestive of the skeleton in the cupboard. They are 
unsightly, and the connections are frequently clumsy, even though 
they may be sound. The choice of resistance material is a matter 
of great interest. Some alloys, possessing excellent qualitications 
under laboratory tests, have been found to have become rotten aud 
brittle after a few years’ use, or they may suffer mechanical injury 
during construction either from, bending, &c., or heat applied for 
soldering. Radiating surface should constitute one of the prin- 
cipal features of the design, ventilation being not an unmixed 
blessing. as the mere air you get through the rheostat the more 
dirt and dust is deposited. Compactness is desirable where it 
can be obtained without sacrificiug other advantages. The dis- 
placement due to the expansion of the metal while hot must 
be provided for, and in forms other than the spiral this is 
rather an awkward matter. Spirals of wire are unsatisfactory, since 
they are liable to shake together and interlock if accidentally 
displaced. They accumulste a lot of dirt, are inconvenient to 
clean, and also involve comparatively confused connections to the 
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multiple switch. Where a rheostat is only in the field circuit of an 
exciter, and consequently small, it may be wound on a block of 
slate having а sliding connection along one edge. The slate absorbs 
a good deal of the heat which can then radiate from the larger 
surface. It is objectionable to have the contact on the actual 
wire, as the wear and any slight sparking might in time cause the 
wire to break. А great advantage, however, can be claimed from 
the fact that such an arrangement may be fitted on the board always 
in sight and kept thoroughly clean. An improvement on this form, 
and suitable for larger work, is effected by having special contact 
pieces fitted, and in the use of several small wires in parallel, 
whereby a large radiating surface is gained. Tubular resistances 
would be better still, introducing at the same time additional 
mechanical advantages. With reference to multiple switches, 
besides ample current-carrying capacity, there must be exceptional 

rovision for wear as this may be very heavy. Circular switches or 
inear motion derived from a screw are most usual, but as there is 
a chance of the operator forgetting for the moment which way to 
turn the handle, it is preferable ia the author’s opinion to have a 
lever working through a quadrant in a vertical plane at right angles 
to the board, the connections being so arranged that the rising of 
the handle raises the voltage of the machine. [6 is sometimes 
necessary to make fine adjustments, and occasionally large altera- 
tions rapidly, so that а good regulating switch should have two 
handles, oue having а number of intermediate steps between any 
two steps of the other. Field switches should be always so arranged 
that they short-circuit the windings at the instant of cutting off the 
current. The author is acquainted with two designs, one by Messrs. 
Siemens, the other by the Electric Construction Company, which 
are well suited for this duty. 


Synchronising Apparatus.—In alternating-current stations this 
apparatus is of first importance, and should be the object of the 
designer's special care and foresight. "The possibility of à mistake 
on the part of the operator should be thoroughly investigated. The 
risk of breakdown in any part of the apparatus having been reduced 
to à minimum, provision should be made for replacing any defec- 
tive detail within a minute or two, with no possible chance of re- 
versing а connection, or there should be a simple method of 
throwing а spare set into circuit. There have been three or 
more methods suggested for synchronising. First, two lamps, or 
one lamp and а voltmeter, in series, off the secondaries of two 
transformers in series, the primaries being one on each of the 
pair of leads required to be synchronised. Second, a similar 
arrangement, having a telephone or buzzer to indicate the flow 
of current through the secondaries. Third, gold leaf electruscope 
which can be used direct on 2,000 volt mains. The first method 
is almost always employed, and it has the advantage of being 
easily seen by the driver, enabling him to adjust the speed of 
his engine. This information can also be obtained by lighting 
the station with alternating-current arc Jamps. When the arma- 
ture is at the correct speed, the coil holders appear to be 
stationary or revolve very slowly forward and backwards, as the 
speed is too high or too low. It might be almost worth while 
to switch on a lamp in broad daylight, when synchronising, for this 
purpose. Where alternate-current arc lighting is adopted a gold 
leaf synchroniser could be used. It is more secure from breakdown 
for having no transformer. It is very dead-beat, but at present 
it has not been developed asa switchboard instrument, and requires 
modification to preserve the extremely high insulation necessary. 
While on the subject of synchronising, it is instructive to notice 
that in English stations an artificial load on the incoming machine 
is considered unnecessary, although usually employed on the 
Continent. In one English station it has been found advantageous 
to parallel machines through an impedance coil, and then short 
circuit the coil in two steps. As an extra precaution the paralleling 
of all machines, up to 400 kilowatts capacity, is done through a 20 
ampere fuse, and this fuse is not blown more than once a month. 
(It may be mentioned that the armatures are of the coreless type.) 

Having discussed the details, the general arrangement and con- 
struction of the board may Бе criticised. Slate or marble are usual 
as а base ; but all holes should be bushed with ebonite, and ebonite 
plates fixed under all instruments for high tension work, There is 
a skeleton form, however, made of a lattice work of wood or angle iroa 
on which the various instruments are mounted. This form is highly 
etlicient from many points of view, but in appearance it is untidy, 
and it occupies a good deal of room. A recent development consists 
of a number of cells, made by vertical slate partitions fitted into 
slate shelves, which are built into the wall. In this arrangement 
there is, of course, no back, the connections being visible from 
the front, and carried up through a vertical series of cells. The 
commonest form of board is constructed of slate slabs, or panels, 
having the instruments on the front and all connections at the 
back. It is the back of such boards that should be most closely 
watched. It is often necessary to change an instrument, or con- 
nect a new machine or feeder, and with high-tension current at all 
points such work ix frequently attended with t personal risk. 
Accumulations of dirt and dust have also to еа periodi- 
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cally. Such boards, if designed in a standard panel form, to 
permit extensions, should also have a standard system of back con- 
nections suitably protected, and in no case should miscellaneous 
cable and wire connections be allowed. Оп double-pole boards the 


opposite poles should be far apart, either horizontally or verti- 


cally. For the arrangement of omnibus bars and varieties of 
combinations some reasonable limit should be fixed. Breakdown 
terrors are usually more prominent in the minds of high tension 
engineers, they may stimulate more careful design, but there is 
also a tendency to run to seed in a progression of combinations. 
It may be reasonable to have а means of dividing the main omnibus 
bars, and perhaps have a spare set sometimes called hospital 
bars,” for the purpose of connecting any particular circuit, or any 
particular machine. 

With reference to the relative position of the apparatus, there is 
& decided preference for the complete set belonging to one 
generator, or one feeder being in а vertical line, well marked. 16 
is also advisable to have the lines as close as possible in order that 
the effect of any adjustment can be watched in the other lines. 
This priociple is so important, that where some parts of the 
apparatus are necessarily large, it might be worth while adding 
auxiliary gearing to permit of concentration. It is of course 
essential that the handles of all the controlling gear should be 
within easy reach, and that the indications of all instruments 
should be accurately readable from а convenient position. А 
necessity or temptation to lean or stretch over any portion of the 
board should never exist. It seems almost absurd to mention such 
ап obvious precept, yet it is common enough to find а clock which 
has to be wound periodically mounted on the top of а switchboard. 
There are boards protected on the front, but this rather encourages 
carelessness, and is often at the expense of safety at the back. By 
all means guard against every conceivable accident, but under the 
roof of a central station а board should be assured from wilful 
misuse or grossly ignorant handling. А main switch, fuses, or 
other safety device, and ammeter are among the first requisites of 
a panel, then perhaps there may be plug connections synchronising 
connections, field switch, and rheostat switch. Voltmeters are 
usually common to the whole board, and here a suggestion may be 
borrowed from ап American practice—in that of mounting a volt- 
meter on a swinging bracket from the end of the board. It can 
then be moved to show to the best advantage at that part of the 
board where an adjustment is being effected. Field switches may 
be advantageously mounted on the machine ; by this arrangement 
there is a saving of conductors, and the man who lets down the 
brushes may be more confident that the machine is not excited at 
the time. For continuous-current machines the rheostat and 
multiple regulating switch might also be mounted on the machine, 
or on the wall close by, thereby saving long conductor&. Since the 
electrical pressure regulation is shared between adjustmenta of 
excitation and speed, both may be fittingly performed by one man, 
preferably the driver or dynamo attendant, whose attention can 
thus be directly called to the brushes at every alteration. Further 
it can be urged that fire risks are minimised by distributing the 
rheostats and situating them away from the wood platform or other 
such work in connection with the switchboard. In the case of 
alternating-current machinery, the rheostat switches at least must 
be on the board or close at hand. But there are some alleviations 
to compensate for tle fire risks involved. Alternating current 
usually means high tension, and the heat generated is of use in 
keeping the board at a slightly higher temperature than the sur- 
rounding atmosphere. "There are occasions, when there is a fog, 
or perhaps in the event of a mishap with steam connections, that 
this higher temperature may save condensation and consequent 
troubles. One of the most pressing considerations in connection 
with the switchboard as a whole, is the efficient protection from 
dust and accumulations of dirt. especially at the back. Not only 
should elaborate precautions be taken, but an easy and safe means 
of inspection and cleaning should be a prominent feature of the 
design. 

From an :esthetic point of view a little license can be granted if 
all details are well designed. Wood mouldings and panelling add 
greatly to the general appearance. Some engineers severely cut 
down anything that is inflammable ; this, like everything else, can 
be carried to excess. When one considers the proximity of such 
material to an open fire, in an ordinary dwelling-house, and the 
small risk one attaches to it, a little ornamentation on a switchboard 
appears to be reasonable. There is no necessity, however, to make 
а switchboard a subject for rococo decoration, and, as mentioned 
before, thore are fitter places for a clock than in a surmounting scroll. 

With а view to standardisation, another suggestion hails from 
America. One of the largest firms manufactures unit panels 
always on a standard size of slate. They make fourteen different 
capacities on а panel 48in. by 16in. by 1%їп, thick, and a blank 
panel 28in. by 16in. by 1àin. to go underneath. They are bolted 
on to steel frames, and adapted for unlimited extension. The 
space required for a switchboard is not of such great importance if 
correctly estimated when designing the buildings. Too often, how- 
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ever, it has to go somewhere between two windows, in a cramped 
position with little or no room for extensions. 

The best position is probably on a gallery extending down the 
length of the engine room, except in belt or rope driven stations, 
in which case it should be parallel with the drives to be safe, in the 
event of an accident with the gearing. Ап elevated position such 
that the operator can see and signal a driver at the stop valve of 
any engine is about the ideal. 

Though, perhaps, a little foreign to the subject a system of engine 
room signals might be conveniently touched upon here. It is too 
small а matter to be treated on under its own heading, but, at the 
same time, it is important in the administration of duties from the 
switchboard. In large concerns a well organised system is indis- 
pe and in small stations, therefore, unorthodox signs should 

e considered as bad form. The practice of shouting and cat- 
calling about an engine room, though it may betoken hearty good- 
will and enthusiasm among young assistants, and pupils, is to say 
the least of it, undignified, such cries should be reserved for personal 
accidents. A regulation whistle or bell, whichever can be more 
clearly distinguished from the usual hum, should serve to call the 
attention of drivers. The number of a machine can be indicated by 
displaying a tablet having both sides painted the same. If the board 
can be seen from every stop valve, alterations of speed can be 
signalled by moving an extended hand and arm up or down," 
the driver signalling the normal speed by moving his hand rapidly 
back and forwards in a horizontal plane. Where the view is 
blocked different (опей bells, or а number of strokes may be 
employed, but it is remarkable to find how easily such signals can 
be forgotten, or confused, after being in daily use for months. 
Another method is to illuminate а small window, having а word 
painted оп it, by means of a small lamp. Almost any method will 
answerthe purpose provided that it is universal. 

Turning once more to the question of standardisation, manufac- 
turers have now had the opportunity of gleaning from innumerable 
specifications, and of silently witnessing some failures. Perhaps a 
5 treatise on the switchboard attendant, is still required. 

here are without doubt some curious instances of irregularities 
due to absence of mind, or fatigue. It is not at all uncommon to 
вее a man feel the bearings, and fill the oil cups of a standing 
machine, but when it comes to tho switchboard attendant signalling 
*'raise speed" on a particular engine the driver adjusting the governor 
of a standing engine, and the attendant signalling back all right, 
the subject becomes distinctly interesting. Then there is the man 
with the laboratory training, who taps every instrument, including 
the clock, and the almanac, before taking a reading. Fuses and plugs 
have been pulled out while carrying currents; there was а story 
once of the exciting current being switched otf an alternator while 
running in parallel. Possibly designers have already, or can easily 
obtain, sufficient information of this description for their guidance. 
Once launched on this fascinating theme ideas and suggestions 
р like mushrooms. In the interest of science let us suppress 
the prolificacy of imaginations, born of watchiog and wakefulness, 
in the midnight hours. Leave such work to professional designers, 
who regard inspirations in the positive degree, and to men who live 
for “estimating,” before whose searching gaz» the colours and 
glories of originality pass and die away. 

The author has endeavoured to point the necessity of good standard 
work for switchboarde, and to discourage the individual of designing 
propensities, among ‘‘resident engineers." He is aware that 
much has been done already towards establishing a standard, but has 
recently received replies to inquiries, from several large manufac- 
turing firms, we have nostandard, as we find all specifications differ. 
It should be reserved for the resident or consulting engineer to 
judge, a representative body of engineers to frame rules and regu- 
lations, and for designers and manufacturers to perfect details and 
study economical product оп. 


THE DESIGN OF ELECTRIC RAILWAY MOTORS 
FOR RAPID ACCELERATION. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on May 26th, 
in connection with Prof. Carus- Wilson's Paper on the above 
subject. Speakers who have returned their proofs revised 
are denoted by an asterisk. 


Mr. A. M. TAYLOR said there was an interesting Paper read in America 
not long ago by Prof. S. Н. Sbort showing the great advantage to be gained 
by continuing tbe initial acceleration through a greater range than at 
present was done. It seemed to him that the question raised about the 
point on the curve where the acceleration ceased to be uniform was а 
rather important one, because if they were dealing with series- wound 
motors, obviously, if the motor was going to run on the level shortly after- 
wards, the pull required being so much less than the acceleration pull, there 
must be an intermediate condition of change between the two, aud during 
tbat change the car speed waa not increasing uniformly ; aud Prof, Short in 


his Paper gave two cases comparing the distances which could be covered 
in a certain time by his own method and by the ordinary method. With 
Prof. Short's control a distance of 1,810ft. had been covered in 61 5sec., 
whereas with the ordinary control the aame distance, other things being 
equal, had been covered in 66sec. The limiting factors, of course, were 
the adhesion of the locomotive and the retardation of the brakes, but the 
values of these had been taken as the same in the two cases. He himself had 
worked out a similar case covering 1,128ft. in 52:5sec. with the ordinary 
control, but if they could get a controller which would keep the accelera- 
tion constant the same distance could have been got over in 47\sec., 
which would have been a saving of Звес. If that full speed, which was 
47566. per second, had been reached sec. earlier, in that time they would 
have covered no leas than 1424ft. more, instead of 1ft., as in the case which 
Prof. Wilson illustrated; 1424ft. in 1,128(t. was not a negligible quantity, 
and he thought this constant-current controller that Prof. Short advocated 
was very good indeed in principle. 

Mr. W. M. MORDEY ezid he rose hardly to discues the Paper, but rather 
to congratulate the author on having returned to England after having 
apent eight years in a country where he had had large opportunities of 
studying these prob'ems on a scale of 12in. to the foot, Не was also glad 
that he had made the first use of his return to give the Institution this 
Paper. He himself had just returned from a short visit to the other side. 
The problems dealt with were of the most pressing moment to many of 
them, and he therefore asked that if the discussion was not concluded the 
Institution should have the benefit of any observations of the members 
in the Journal. It was a Paper that few here could discuss, but all 
the same it would be very useful to them for study and reference. 
There was one thing to be learned from the Paper, and that was that 
motor problems in connection with traction were very much like cycling. 
The work was done in going up hill. Ordinarily, when they had got 
up speed they had won the battle. His general observations on the 
other side had led him to this simple conclusion — that engineers 
designing traction motora made them as big as they possibly could, 
and worked with as strong a field as they possibly could. The whole 
cry was for more space. He thought that Prof. Wilson would tell 
them that the experience had been, on the other side, to gradually 
develop more and more powerful motors, aud to call upon the people 
who provided the vehicles to give as much space as they po-sibly could. 
The motors that were now in use in the States differed, he thought, 
more in the matter of strength of field and of size and weight than in any 
other aspect. In the main principles they seemed to be very much 
the same as they were a good many years ago. The problems connected 
with controllers were, he believed, very ditticult problems indeed, and he 
thought there was plenty of room for study and ingenuity in improving 
controllers for traction work of all sorts. Figs. 10 and 11 showed par- 
ticularly how very far from perfect controllers now were, even with the 
experience on the other side of the Atlantic. 

*Prof. R. SMITH thought it was well to notice the superiority of the 
American method of rating motors by their force power over the method, that 
was still a common English опе, hy horse power. It was very clearly brought 
out in the calculations in the Paper that what was called the Һогхе- 
power of the motor was of comparatively little importance for the service 
for which, for a good many years to come, electric motors would be chietly 
used in traction, viz., a quick time service with many stops. The calcula- 
tions were very interesting, but he could not criticise them because he 
had not had an opportunity of reading the Paper previously, but 1t seemed 
to him that the calculations were carried out on the assumption of a con- 
stant train resistance. There were three ways in which the whole energy 
went, and one of these was called by the author the ''traiu resistance,” 
and apparently he had assumed it for practical purposes as constant. The 
train resistance, of course, could be roughly and usefully divided into 
two parts—internal resistance and external resistance. The internal 
resistance was to an useful degree of approximatiou constant, but that law 
did not apply with any degree of approximation to the other part ; and 
then even with regard to the internal resistance there was als. an extra 
starting resistance put in at the first moment, just before they got into 
motion at al. The Paper also seemed to him to view the whole matter 
from one point of view, without taking account of any other point of view. 
The author had made his calculations chietly, if not solely, with regard to 
the possibility of covering a certain distance in а certain time or tinding 
out the lowest number of seconds that was required to cover a certain 
distance; but there was another point of view which appealed to him very 
strongly some years ago, when he was calculating acceleration problems for 
a different class of machinery, and that was how to get their work done as 
quickly as possible with the minimum stresses on the machinery, and he 
thought it was quite certain that if they put down as a condition of a 
satisfactory solution of this mechanical problem that the stresses caused 
throughout the whole machinery should be as low as they possibly could be, 
then they would find that uniform acceleration right up to the point 
at which they began the retardation was the best law to follow, and that 
that should be followed by a period of uniform retardation : that the whole 
distance from start to finish should be covered by two periods, one through- 
out which uniform acceleration reigns and the second throughout which 
uniform retardation reigns. 

Prof. W. E. AYRTON followed Mr. Mordey in congratulating the author 
in having been able to study the subject in a country. the home of electric 
traction, where he could deal with trains taking 1,000 n.r. or 1,500 i.i. and 
having weights of 700 or 800 tons. He also appreciated the importance of 
reckoning motors on the American system. There was no doubt that as 
Prof. Sinith had said and also Prof. Wilson in his Paper, the proper way 
of rating motors was to state the drawbar pull which the motor would 
exert at a given speed. There was unquestionably in this Paper a very 
large amount of information and also there were a number of very impor- 
tant suggestions. But there were also, if Prof. Wilson would allow 
him to say so, certain little blemishes which possibly the author would be 
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able and would like to remove before the Paper was printed iu the Journal. 
In the first place he did not fall iu with the unnecessary use of new words. He 
did not know why everything must bea “factor” at the present day —''induc- 
tion factor,” “force factor.” They had had names suggested which had almost 
“caught on” to the English public not because the idea was new but because 
the word “factor” was employed. The very ideas involved in the expres- 
‘sions ' power factor" and “form factor" had been brought before the 
Institution under other names before the suggestion of those he quoted 
bad been made, but they were not called factors, so they did not catch 
on. No doubt they would hear a good deal about “induction factor," 
but might he suggest that there was such an expression as “electromotive 
force at one per revolution second”? After criticising several of the 
formule in the Paper, Prof. Ayrton went on to mention the very inte- 
resting question whieh was raised in regard to finding out how long to 
accelerate, how long to keep the speed constant, and what should be the 
diameter of the driving-wheel, in order that а given distance should be 
covered in the least time; and it seemed to him that one consideration 
had been ignored in these calculations, viz., the fact that the train was not 
going on for ever: it was going to stop. "Therefore under these circum- 
stances should not they consider the problem from a rather different point 
of view? Had not the car to go from one stopping-place to another in 
the minimum time, and would not that be somewhat modified if they took 
into account the fact that they would have to keep on stopping and 
starting! For example, a combination of period of acceleration period of 
running at full speed and size of driving-wheel which appeared to give the 
best result in Prof. Carus Wilson's Fig. 4 would not necessarily be the 
best if the train had to be stopped at the end of the fixed distance, because 
of the high speed that had to be taken out of the train in the stopping. 
Prof. Wilson used “t” in two parts of the Paper and made it mean two 
different things. In one place it meant “torque” and in another “ time.” 
Also in equation (4), should not a small “p” be inserted which seemed to 
be left out? Equation (7) he did not think was quite right if they were 
dealing with a shunt motor, which Prof. Wilson was obviously contem- 
plating, because later on he spoke of a shunt motor. In the description 
of Fig. 1 there should be“ resistance inserted between the words “ cur- 
rent and “are observed." Не did not like the word “tension.” The 
tension of the line, of course, meant the mechanical strain on the wire. 
Mr. Mather had been good enough to check the numerical calculations and 
found inost of them were correct, but he had noticed the various errors just 
alluded to. Prof. Perry had suggested to him whether a uniforin accelera- 
tion was the best thing. Was a uniform acceleration what an actual driver 
would employ, or would a variable accelera ion give a better result! А 
point had been brought out about the series and shunt motors. At 
first this would not strike them as being new, but he thought there was 
more novelty in what tbe author had drawn attention to than would at 
first sight appear. It had been known for years that it was better to use a 
series motor than а shunt motor on an electric tramcar in order to get 
up the speed quickly, but he did not know whether it was seen that there 
would be a smaller amount of energy expended in going through a certain 
distance. This was the point that had been brought out by the author, 
that not merely from a speed point of view was it better to use a series 
motor, but it was also better from an economy poiat of view. An interest- 
ing result had been arrived at by the author. By rightly proportioning 
the air gap and the velocity ratio, they could obtain results approaching 
very nearly the greatest possible economy. In conclusion, he would like to 
ask the author how far the numerous figures given agreed with the actual 
figures obtained in practice 
„Mr. E. K. SCOTT said that Figs. 10 and 11 showed bow accurately- 
calculated results compared with the actual. He would like to ask the 
author how he thought the motors of railways—not tramways—should be 
connected. With а tramway, of course, the stopping-places were во close 
together that they must have a series-parallel control, but where the 
distance from station to station was considerable it would appear that they 
need not use the series-parallel control. For instance, on the Liverpool 
Overhead Railway and the City and South London Railway, in the one case 
they had the motors always in parallel and in the other case always in series, 
and both gave perfectly satisfactory results so far as starting and accelera- 
tion was concerned. Some information on this point would be interesting. 

Mr. C. E. GROVE said one of the first things he had had to do on reading 
the Paper waa to translate some of the formulie into methods more common, 
The Paper was full of assumptions. The author assumed all sorts of things, 
but he did not say to what extent these assumptions arose out of the study 
of the particular case, or to what extent they were purely arbitrary, made 
for the purpose of illustrating the subject of a numerical calculation ; and 
he rather thought that, although it was possible to check some of them 
from one’s own experience, still some of them must be wrong. Anyone 
reading the Paper would be very apt to suppose that the design of the 
motors of an electric railway or tramway was the first thing done. This 
was not the case, The railway was laid out, and commercial considerations 
eame таё, Then they have to consider the best acceleration under given 
commercial considerations of the road. Electrical engineers were not the 
first people to drive trains or trams, and on a suburban railway trains are 
run with the greatest possible acceleration. The driver when he started 
out of a station put the starting lever right over and started off as fast as 
he could, and he kept the lever full over until a given point in the journey 
which he found by experience, and then shut his steam right off. The 
train ran faster and faster to a certain point, and then ran on a falling 
speed for the rest of the journey. 

The PRESIDENT (Mr. J. W. Swan) joined with Mr. Mordey in express- 
ing pleasure at having Prof. Wilson with them. One of the last duties they 
had to perform at the Council table before coming into the meeting was to 
accept the resignation of Prof. Wilson, as the Honorary Secretary to the 
Institution at Montreal That was a distinct loss to the Institution which 
they АП deplored; but in having his presence there, аз he hoped they would 
often have, lie was sure they had a gain to match this loss. 
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Prof. CARUS-WILSON, replying, said the question of electric braking 
had been worked out in considerable detail. А series-wound motor could 
not be made to generate & current, except on its own residual magnetism, 
and the tension would be extremely small. Mr. Grove had objeoted do 
the assumptions made in the Paper. They must always make assumptions 
of some kind, but in tbis Paper he had endeavoured to confine himself to such 
assumptions as invariably cropped up in connection with the design of 
motors. As to whether it was permissible to assume a certain drop at full 
speed, this was simply a question of efficiency. With reference to the 
way in which & steam engineer handled the throttle valve of his locomo- 
tive, heouly wished they could obtain more data of what was taking place 
when a steam locomotive was being brought up to speed. He regretted 
that data as to what was taking place when a locomotive was being speeded 
up were extremely difficult to obtain, but he thought that the action of an 
average steam engine driver was very much like that of the average car 
man—he trusted to instinct to find what was the best procedure to adopt. 
We should not, however, think there was nothing to be learned by theory 
and calculations based on actual data. Mr. Scott had raised the question 
of the value of series-parallel control. He could only say that in propor- 
tion as the distance increased series-parallel control became of less advan- 
tage. The effect of roller bearings would be to make the current curve 
drop altogether, and quite alter its aspect. Ав to the traction pull of 9lb. 
per ton, the figure had been obtained from the performance of the motors 
on the Baltimore and Ohio Railroad and was obtained by the engineers 
by а calculation of the hauling power of the motors. With regard to 
Prof. Ayrton's suggestion that it would be better to call "induction 
factor" the E.M.F. at one revolution per second, he would ask, “ What 
becomes of this quantity when the speed is nothing?" They were too 
much inclined to consider the motor in a state of motion, but he thought 
they could only learn entirely what was taking place in the motor by 
obaerving that the mechanical properties which he had tried to express by 
the term “induction factor " did not depend upon the speed. With refer- 
ence to Prof. Smith's remarka, he was perfectly correct in saying that а 
constant acceleration had been assumed. Не now came to Mr. Taylor's 
remarks on the experiments made by Prof. Short. Prof. Short had done 
valuable work in railway niotor design, but he was afraid that on this 
question of constant acceleration he disagreed with Prof. Short. Prof. 
Short had read a Paper some time ago on the advantage of what he had 
called a constant current acceleration controller, and his great object had 
been to show that if the acceleration were kept constant right up to the 
maximum speed they got very much better results than if the acceleration 
was variable. While Prof. Short made a quicker start by а few seconds, 
the consumption of energy according to his own diagrams, which were 
published in the Street. Ratlway Journal, was very much greater than 
that with the ordinary control. 


ELECTRICITY WORKS ACCOUNTS. 


The following is & list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 


Bedtord (Municipal) .......... March 4| Kingston-upon-Thames(M’cip'l) March 25 
Bournemouth (Company)...... June 3 Leeds (Company).............. April 1 
Bradford (Municipal).......... May 20, Newcastle-upon-Tyne (Co.) .... April 99 
Brighton (Muntlcipal).......... May 6 | Northampton (Company)) April 18 
Burton-upon-Trent (Municipal) April 15 Notting Hill(Company) ...... March 11 
Charing t ross (Company)...... April 22 Oxford (Company) ............ Apal 5 
Chelsea (Company)) May 20 Richmond (Company) March 4 
Clerkenwell (Company) March 18 Scarborough (Company) ...... April 1 
Dover (Company)) March 11 St. Pancras (Vestry) .......... May 13 
Guildford (Company).......... May 13 Shoreditch (Vestry) )) May 27 
Hanley (Municipal) .......... April 8 Southampton (Municipal) .... June 3 
Hastings and St. Leonard's (Co.) April 29 Wandsworth (Company) ...... March 18 
Hove (Сотрапу).............. May 6 Westminster (Company)) April 22 
Huddersfield (Municipal)...... March 25 | Worcester (Municipal) ........ May 13 


Statement of Revenue per Unit. 

We are always grateful to correspondents who suggest modi- 
fications in our method of analysing electricity works accounts 
with a view to their better elucidation. The standard form 
we have adopted for our table was not decided upon until 
after each detail of it had received careful and prolonged 
consideration. Items that we should like it to have contained 
had to give place to more important items, for it is possible to 
anclyse Board of Trade accounts almost «d infinitum, Our 
main object, and one which we believed the form adopted 
would carry out, was to present & balanced analysis of the 
accounts published by the various electric supply undertakings. 
The following letter which we have received calls our attention 
to what at first sight may appear anomalous in our analysis 
of the Revenue ” items :— 

8, Avenue-road, Erith, Kent, June 5, 1898. 
TO THE EDITOR OF THE ELECTHICIAN, 

Sir: May I take the liberty of pointing out a little blemish in your 
otherwise exceedingly useful suminary of electricity works accounts as 
now published —2a blemish which necessitates the revenue yecounts being 
recalculated before they can be of any use? Under revenue, first the total 


revenue is put down, and this is divided by the total units sold. giving the 
revenue per unit sold correctly. Thea the revenue from supply (to cus- 


* tomers) and from meters are put down and divided, not by the number of 
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unita sold to customers, as they should be, but by the total units sold both 
to customers and for public lighting, giving an absurd and meaningless 
figure. The same applies to the revenue from public lighting, which should 
be divided by the unite sold for public lighting only to give the useful 
result. For example, from your table for Worcester Corporation station 
the revenue from public lighting is apparently only 0°708d. per unit, and 
from supply metere, &c., 2°812d. per unit, and yet the total revenue per 
unit, instead of being between the two, as one would naturally expect, is 
more than either, viz., 5 5d. per unit. 

Trusting you will take this suggestion os merely intended to increase 
the usefulness of your tables.— Yours, &c., LAWRENCE BIRKS. 

While we recognise that considerable interest attaches to 
Mr. Birks’s proposed method of dealing with these items, we 
cannot concede that our own figures are absurd and mean- 
ingless.“ What our figures show is the proportion or amount 
of the total revenue per unit sold derived from the various 
sources, and this gives a series of figures that are directly 
comparable as between one concern and another. Thus, if 
the total revenue per unit sold is 4d. in each of two under- 
takings, it is of interest to be told that the revenue from 
public lighting is in one case 2d. and in the other case 1d. per 
unit sold; for we then perceive not only what proportion of 


the total revenue is derived from public lighting, but also in | 


what relation the two undertakings stand to one another in 
regard to the importance of their publiclighting. Mr. Dirks's 
method would destroy the balance of the accounts, for each 
revenue item would be divisible by а different divisor; it is 
therefore inadmissible in our main table. It might, however, 
be introduced in the form of a subsidiary table in our notes 
on each undertaking; but before finally deciding upon this 
course we wish to give our readers an opportunity to express 
their opinions on the matter. We hope, therefore, that those 
to whom this question is a matter of interest will communi- 
cate their views on the subject. 


Hammersmith Vestry Electric Supply Works. 


A description of the electric supply works of the Hammer- 
smith Vestry appeared in our issue of October 8, 1897 (Vol. 
XXXIX., p. 775), at which date the street arc lighting and 
continuous supply to consumers were being regularly main- 
tained. The date of commencement of supply to consumers 
was June 21, 1897, when there were nine consumers con- 
nected, while the street lighting was not commenced until 
September 80th. The accounts, which were made up to 
March 25th last, and which we herewith analyse, deal with 
only nine months of supply to consumers and six months 
of street lighting. It will be seen, therefore, that the un- 
dertaking is even now only in its early stages of develop- 
ment—a fact which disarms criticism. 

Up to the date of the present accounts a sum of £40,806 
has been borrowed, mostly at 2j per cent, but some £1,671 
at 3} per cent ; £39,614 has been expended on works, or at 
the rate of £99 per kilowatt-capacity, the outlay on plant 
largely exceeding that on any other item. The number of 
consumers has increased to 132, and the lamp-connection 
stands at 10,533. As the capacity of the present plant is 
only 12,900 lamps, or 400 kilowatts, and, further, as the 
maximum load has already attained 317 kilowatts, it will be 
seen that the contemplated extensions of plant are decidedly 
necessary. 

Since the commencement of running, about 302,000 units 
have been generated, and 234,772 have been sold. The 
public lighting has consumed 94,895 units. The revenue 
per unit sold was 3°57d., of which 1:02d. was derived from 
public lighting and 2:584. from private consumers. The 
charges were £22. 10в. per arc lamp per annum for public 
lighting, and 6d. for the first two hours and 4d. afterwards 
for private consumers, this latter bringing an average revenue 
of 41d. per urit sold to consumers. 

The total costs for the period of nine months’ running have 
been £2,078, or 2:121. per unit sold, of which 1:814. has been 
due to works costs. These are good results for so youthful an 
undertaking. There has been accumulated а working profit 
of £1,414, or at the rate of 5:4 per cent. per annum on Ше 
capital expended. А sum of £953 has been repaid out of 
this, in redemption of capital, and £1,160 has been allocated 
s p Payment of interest, with the final net result of a deficit 
0 А 


1898; public street lighting was commenced on September 80, 1597. 
" Wright " system, 6d. for first two hours, 4d. afterwards. d Per annum, 


a These pere utages are on capital expended to March 25, 1508, 
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HAMMERSMITH 
Undertaking Worked by................... w cese | Hammersmith Vestry 
Date of Commencement of Suppl. June 21, 1897. 
System of Supply ..... 1 3 2 V 
Chief ² ] q —q6AAAAA——— ннан 
YEAR ENDED MARCH 25th.* 1898. 
UANTITIBES— 
Unite d "— ———— УТА — 501,928 
„ BOLD (TOTAL) .................... ОАК 772 
„ Bold to consumeeeeee sss € 140,577 
„ sold for public lighting, &c. .......- ........ — 94,395 
„ used on works . . . . 10,734 
UNITS SQLD PER 8 C.P. LAMP CAPACITY ...... I 182 
Maximum supply demanded ................ —— евна 517 kilowatts 
Number of public lamps . . 87 
Number of consumeree 2 -— 152 
Connections to mains in 8-c.p. lamps ..................... 10,555 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 12,900 
CAPACITY OF PLANT IN KILOWATTS.............. iles 400 
таш i AM 
CAPITAL— „ 
ö (TOTAL) ............. —————— M ‚| £40,306 £101 
Sr ³ e Ex 
Loan (including Debenture charges) . 40,306: 101 
RECEIVED (TOTAL) ............... ТК — — —ͤͤꝙ-—P̃b-. . 40,306 101 
CJ ĩ ˙AAATꝗͥdddVd ESNE e = 
Loan (including Debenture charges) . 40,306 101 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil E 
Share (unissued) ............. 2 — E a 
Share (uncalled) .................... m = — 
Loan (including Debentures) e moet Шо 2. == 
REPAID (TOTAL) ))) — — 953 238 
RESERVE OR SINKING FUND  ............... eere = e 
DEPRECIATION jer ККК КГУ NEU a da eee e 2 = 
EXPENDED (TOTAL) ..................... — M 99:0 
Lands and buildings ....... F ТРИ TE 28-6 
Plant... . . . . . . . . e — 16956 424 
Mis 8 n 11112 278 
Miscellaneous .................... РР РТИ ТИ 123 0:308 
BALANCE OF CAPITAL oer... + 692 173 
REVENUE— V 
Revenue from supplßx 42 22 „ә, |] 2,477 | 2:534. 
н meters, ЖС. — —— — == — 
$i public lighting. 3 ТИ 1,000 ; 1:024. 
P sale of lampe, &с. ..................... . — — 
" miscellaneous воцгсев........................ 15 | 0°015d. 
EXPENDITURE OUT OP REVENUE— 
TOTAL GOSTE о ааваа £2,078 | 212d. 
WORKS cos f . 1.768 1814. 
Generation of electricity ....... eene 1,565 | 1:594. 
Fuel (including cartage, &c.)))) . . — 718 | 077544. 
Oil, waste, water. storeee A4 198 | 0 202d. 
Wages at stati(buæμeenn˖n ZZ 4 531 | 0°542d. 
Repairs and maintenance at station .............. $i 108 ! 0-110d. 
Distribution of electricity ......... eee EN 36 O- d. 
Wages, &cũ ........ eene e 33 | 00544, 
Repairs, renewals of mains, & "i 3 | 0:003d. 
Publio lighting....... ооо 2 e 2 кеды» 178 | 0°182d, 
Attendance .............. 2 Saber vases 85 | 0'087d. 
Renewalsͥ ТАТТИ TT 93 | 0:0954. 
MANAGEMENT AND PROPERTY CHARGES............... 310 | 03174. 
ROYALS MT n mE 
Rent, rates, lu re2a2as 4 e стука ва — | — 
Hangemmmnmnnsnsnssss TE Wiese Vua vai JIO 0°3174. 
моо Т M 153 01564. 
Diatiolery, Ke. нене N 67 O 068d. 
Establishment charges . Au. 18 00184. 
Law charges, &co—u-ᷣ-ᷣ- ое enne ә 72 0:0744. 
* to mean 
Total. |, iu 
FINANCIAL RESULTS— ч 
WORKING PROFIT FOR ҮБАВ..................... Rec pd £1,414 | 3577, 
Sum carried to Depreciation Fund .................. — — 
Sum carried to Reserve or Sinking Fund ......... 953 | 2:407 
Net interest on loans (incl. Debenture chargea) ... 1,160% 2937 
BALANCE FROM LAST ACCOUNT. .......................... — — 
BALANCE AVAILABLE FOR DISTRIBUTION, &o.  ...... = es 
Jn½hn%dn vr er УУГ ГЕ 8 699 | 176% 
QRDINARY DIVIDEND PAID .................. ИРУ vu — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 59:67; 
Expenditure per kilowatt capacity ........................ 55. 4a. Od. 
REVENUE PER KILOWATT CAPACITY ................. £8. 14d. 7d 
Expenditure per 8-с. lamp capacity ........................ 5. 234. 
REVENUE PER 8-С.Р. LAMP CAPACITY ................., 58. 5d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 6s. 74d. 
Price charged for lighting, per uni ã . 6d.¢ to 4d. 
Price charged for power, per unit 24d. 
Price charged for public lighting, per lamp .. .. £22. 10s. Odd.“ 


— — — 


REMARKS.—* Revenue Account is for the perlod from July 1, 1897, to March 25, 
b For the year. c By the 
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ELECTRICAL BOOKS AND PUBLICATIONS. 


proprietors of the well-known ‘‘ ELBOTBIOIAN 
trical Works and are Agents for ali the 
and abroad. VVV 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. S. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving "Practical Hints," on the subject 
THE POTENTIUMETER AND ITS ALJUNCTS, By W. С. FisHER 
Price 6s., post free. 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. С. 


RAPHANL. Price 5s. post free 
MOTIVR POWER AND GEARING, By И. Твимивтт CARTER. Price 
12s. 6d., post free. 


SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wurm- 
BORN. Price 12s. 6d., post free 

ELECTRICAL LABORATORY NOTES AND FORMS 1 
. Arranged by Dr. J. A. FLEMING, М.А. F.R.8 

on application. 

ELECTROMAGNETIC THEORY. By Ошунв Hmavisrpm, Vol. І. Price 
19а. 6d., post free 188. Vol. II. is nearly ready. 

THE ALTERNATE . TRANSFORMER IN THEORY AND 
VOL, LTAB үн INDUCTION TON OF ELECTRIO CURRENTS. NEW EDITION. 
vol. Il IL^ THE IIA TIoR OF INDUCED OURRENTS. Price 12s. 6d., 

post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
eld M.A., D.8c., F.R.B. 98 original illustrations, handsomely bound, 
price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Fact, 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 88. 6d., post free 

ELECTRIC MOTIVE POWER. By A. Т. SNELL. 108. 6d., post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretieal 
and Practical. Ву Dr. GEORGE GORE. Price 10s. 6d., post free. 

RLECTBRO-CHEMISTAY. By Dr. Сговов Gorm. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. H. Квхишлт 
aud Н. D. WILKINSON. Price 68. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCAN DET LAMP AND ITS MANUFACTURE. By Опвивт 

B. RAM. Price 7s. 6d., post free. 

А POCKET BOOK OF ELECTRICAL ENGINEERING FORMULA. By 
W. GEIPEL and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. od., abroad, 88. ; 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 188. 6d, 

“THE ELECTRICIAN" PRIMERS. In Two Volumes. Price: Stout 
paper covers, 2s., post free, 2s. 2d., each; strong cloth, 2s. 6d., post free, 
2s. 9d. each. Single Primers, 8d., post free, 84d. Abroad postage extra. 

SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Description of the Work of Bertz and his Successors, By 
Dr. O J. Lovek. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC MM TRACTION, &e. 
By A. C. CURTIS-HAYWARD, B.A. Price За. 6d., post 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Pn 

Guide to the Establishment of a Carbon Manufactory. Price 1s, 6d. post free 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 

Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


"ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. ELTON 
Youne. This work is now ready. Some extracts from the book 
have already appeared in The Electrician, from which it will be 
seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. 


ELECTROMAGNETIO THEORY, VOL. IL—By OLIVER HEAVISIDE. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Daxx SLAM and F. C. RAPHAEL. 

PRIMARY BATTERIES.—A work on this subject will shortly be published, 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapz. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis Jen. А work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
15 in America, and will give the latest practice in this important 
subject, 

“ THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—“ The Electrician” 
Company will shortly publish a valuable pocket - book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIO ARC.—By Mrs Аүвтон. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, аз well аз the important results of recent 
research. 


SPECIAL NOTICE. 


NOW READY.—Vol XL. of TRW ErzorBiICIAN," bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. dd. 

A complete set of the Second Series of “ Tae ELECTRICIAN ” can now be 
supplied. These sets are very scarce, and early application should be made. 
ST SY 


LEGISLATIVE CONTROL OF THE ELECTRICAL 
INDUSTRY. 


The publication of the report of the Select Committee of 
both Houses of Parliament, appointed to consider a number 
of questions affecting the law of electric generating stations 
and supply business, riarks а turning point of supreme im- 
portance to the electric supply industry of this country—a 
erisis in its history the gravity of which has been equalled 
only by the passing of the Electric Lighting Acts of 1882 and 
1888. This report is reprinted in extenso in а later part of 
our issue this week. The spirit of the two Acts just referred 
to clearly indicates that when they were drafted and became 
law Parliament had but a limited and imperfect apprehension 
of the scope of the industry these legislative enactments were 
designed to control; and even in the few years that have as 
yet elapsed since these two Acts were passed the electric 
supply industry has enormously outgrown the limits tacitly 
assumed in these enactments. The original assump- 
tions underlying these Acts were that each undertaking 
would be limited as to the area of its operations and 
works by the area controlled by some one single local 
authority; and that the business would be mainly that of 
lighting, if not absolutely so - considerations which, in the one 
case, reduced to its simplest terms the operation of the 
‘‘ purchase clause," and, in the other case, tended to justify 
more completely than might otherwise have been the case the 
taking over of company undertakings by local authorities. 
Moreover, at the early period in the history of electric supply 
to which the passing of the so-called Electric Lighting Acts 
belongs, the electric light was regarded as being а luxury, 
and was not classed among such necessaries of life as 
water, sanitary arrangements, or even gas; indeed, so 
little was electric supply then looked upon as a necessity 
of civilised life that the legislature refrained from granting 
to eloctric supply companies power to acquire lands for their 
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works “otherwise than by agreement''— 1882, Section 12 
(1)— i. e., even though the restriction might seriously hamper the 
development of their business they were to be debarred from 
compelling the sale to them of necessary lands, in cases where 
& reasonable agreement to sell could not be arrived at. Time 
has shown the inadequacy of these legal instruments to deal 
with the conditions of the industry—company undertakings 
have already and for some time past individually involved 
areas controlled by several local authorities ; tlie necessity for 
the acquisition of lands for power stations remote from the 
area of supply has again and again been exemplified; the 
character of the business done has outgrown the mere supply 
of light and embraces motive power for all purposes, even 
including tramways and light railways, as well as power for 
other industrial purposes ; and so vital a necessity to civilised 
and commercial life has electric supply become that it may 
conceivably be imperilled in every instance, and has actually 
been seriously hampered in certain cases, by the inability of 
those carrying on the business to compel the sale of land for 
extension of their works. 

Sufficient has been said in the foregoing brief review of the 
situation to show that it was by no means a premature step 
when, on March 22nd last, Parliament appointed a Select 
Committee to consider the advisability of modifying the 
attitude of the Executive in respect to the electric supply 
industry of this country. It was only an incident that 
several important private Bills in Parliament and a number 
of applications to the Board of Trade then rendered advis- 
able this reconsideration of the Electric Lighting Acta; not 
these alone, but the future of the industry aa a progressive 
whole, pressed for happier and more liberal legislation and 
an enlargement of the discretionary powers of the Executive, 
i.e., the Board of Trade. The proceedings of this Com- 
mittee, characterised ав they have been throughout by 
prompt and  bueiness-like activity, have already been 
recorded in the columns of previous issues of The Electrician; 
we pass over these to consider some of the salient features of 
its report. In a single leading article it would be impossible 
to do full justice to even the more prominent points, still 
less to comment on the almost innumerable minor matters 
and side issues which are involved in the recommendations of 
the Committee. Broadly speaking, Parliament is advised to 
grant discretionary power to the Board of Trade in respect 
of every question specifically proposed to the Committee; in 
other words, the Committee favours in each case the modifica- 
tions of the Electric Lighting Acts contemplated in these 
questions, subject, however, in each specific undertaking, to 
the consent of the Board of Trade. Thus, in reply to the 
question whether power should be granted for the compulsory 
acquisition of land, the Committee takes the eminently rational 
aud business-like stand that ‘‘the proved public advantages of 
electrical energy in the generation of light and power warrant 
a" the granting of compulsory powers"; but 
the details in each undertaking are to be left to the Board 
of Trade, subject to confirmation by Parliament." These 
powers аге alike for Company and Municipal Authority, and are 
in no way to modify the responsibilities or privileges of the 
undertakers in respect of nuisance. It is also recommended that 
compulsory powers should not be affected by any consideration 
asto whether the land to be acquired is within or outside the area 
of supply; and in the latter circumstance power is also to be 
granted for breaking up streets connecting the acquired land 
with that area. In regard to overhead wires, where these are 
for traction purposes, local authorities, except the London 
County Council and County Boroughs, are not to have power 
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should be given by the Board of Trade to the representatives 
of such local authorities ; the Committee think that in the 
case of wires for purposes of traction it would be sufficient to 
give a locus standi to such local authorities.” This last recom- 
mendation alone, if adopted by Parliament, will remove a 
serious obstacle to the development of the electrical industry, 
and will enormously facilitate the acquisition of statutory 
powers to construct electric trolley lines. 

Coming now to the important question as to the attitude to 
be adopted by the Executive in regard to schemes of such 
magnitude as to cover the areas of several local authorities, 
and schemes for the wholesale and extensive distribution of 
electrical energy in bulk," it will be seen that an enlightened 
and liberal policy is recommended. In the first place the 
Committee thinks that undertakings of this character may 
properly be authorised on conditions differing in some respects 
from those imposed by and under the existing Acts“; and it 
expresses the opinion that the clause empowering the local 
authority to purchase the undertakings after a term of years 
is inapplicable to undertakings of this description. In this we 
are in complete agreement with the Committee, as, indeed, 
with every other of its recommendations ; and should Parlia- 
ment decide that, as a general rule, this class of scheme shall 
be exempt from the operation of any compulsory purchase 
clause, it will have removed from the electrical industry 
one of the most potent deterrents to the organisation of 
wholesale and extensive undertakings of the class illustrated 
by the proposed schemes for the distribution of electrical 
energy from coal fields; and, further, it will have saved the 
future of the municipalisation of electrical undertakings from 
many a tangled web impossible of being satisfactorily un- 
ravelled. In connection with the proposed modification of 
the period of 42 years in the normal purchase clause, in certain 
cases, we may call attention to а letter contributed by Mr. 
Sypney Morse to our correspondence columns this week. It 
seems fair that where that period is curtailed there should be 
some compensation granted, in the form of more liberal terms 
of purchase. Such, then, are the salient features of a Report 
which, if it does nothing else, will serve to show thata strong 
Committee of Parliament has interpreted the attitude of local 
authorities and others interested in the electrical industry as 
implying that considerable modifications of the existing Acts 
are essential to the prosperity of an important industry ; and, 
ifit succeeds in inducing Parliament to modify these Acts in 
the directions indicated, it will ever be remembered by the elec- 
trical profession of this country as marking the inauguration 
of a splendid increase in the national usefulness of that 
profession. 


REVIEWS. 


„ à n 
Quantitative Chemical Analysis by Electrolysis. By Dr. ALEx- 
ANDER CLASSEN (in co-operation with Dr. WALTHER Lös). Translated 
by W. Н. Herrick and B. B. Bottwoop, (New York: John Wiley 
and Sons, 1898.) 

Dr. Classen is famous for his persistent study and advocacy 
of electrolytic methods of analysis. The greater part of our 
knowledge of such methods is due to his researches, which 
have been both systematic and comprehensive. Не has fully 
recognised that to be useful, or even workable, electrolytic 
methods must be described with the same clearness and 
precision as are necessary for all analytical processes. He has 
recognised that nowadays it is obsolete and ridiculous to 
define the current used for a given process in terms of 
oxyhydrogen gas. He is alive to the relation between the 
voltage of a given current and the selective precipitation of a 
given metal. He has contrived many useful devices and 


of absolute veto; but it is recommended that “ due weight | apparatus for carrying out electrolytic analysis, and has had 
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the advantage of trying these in & wholesale manner (pre- 
sumably with the aid of public funds) at the Royal School of 
Technology at Aachen. The authorised translation of a book 
which embodies the accumulated experience of Dr. Classen and 
his coadjutors and pupils, and describes those methods which 
have been worked out under such singularly favourable con- 
ditions, has a strong primd facie claim to respectful con- 
sideration, and it is with acquiescence in this claim that we 
write. 

The translators and their work may be disposed of by saying 
that their object has been creditably attained, and that no 
glaring error has been committed, save, perhaps, in the 
retention (as an Appendix) of the Special Part” of the 
earlier German editions, which has, wisely we think, been 
omitted from the latest German edition. This “ Special Part” 
consists of various **examples" of electrolytic analysis applied 
to commercial and natural products. It is poor stuff, tolerable, 
perhaps, as providing an unoriginal instructor with exercises 
full of misplaced ingenuity and impracticable suggestions for 
the benefit of that long-suffering person, the routine student, 
but of no further significance. Whether the author has 
omitted it from his latest edition because he realised its 
futility or for some reason less just and weighty we are unable 
to say. Suflice it that the Special Part” has disappeared 
from the German work and has been exhumed by the too- 
zealous translators. 

Turning {о the remaining sections of the book, we would 
Bay at once that they include much that is of permanent 
value. There is а sufficient description of the theory of 
electrolysis now generally taught. The preliminary chapters 
on generalities are written in clear and pleasant style, very 
different from the involved sentences and muddy argument 
commonly found in the introductory portions of German 
technical works. Instruments and apparatus are described 
and afford finely confused reading. The latest and best forms 
of electrodes, dishes, discs, cones and so forth, with their 
appropriate stands, agitating apparatus and the like, are freely 
illustrated ; equally lavish are figures of primary cells, obsolete 
dynamos, sine galvanometers and similar venerable relics. 
‘The total absence of intelleciual proportion betrayed by this 
jumble of the living and necessary and the moribund and 
useless leads to a lamentable waste of space, and of time too if 
the reader be unwary or (worse plight) innocent and receptive. 
On p. 71 the translators have happily inserted an account of 
a most interesting form of thermopile, which is too long to 
quote, but should be read by any user of the book; it may 
lead him to forgive the instructive description of a Leclanché 
cell on p. 89. 

There is a long account of the installation for electrolytic 
analysis at the Royal School of Technology at Aachen. It 
would probably. be found useful for any teaching institution in 
this country, intending to equip a similar laboratory to ассот- 
modate a considerable number of students, and to enable them 
to perform many simultaneous analyses with ease, expedition 
and a reasonable chance of success. Such advantage as may 
be gained by this elaborate and expensive set of tools is gene- 
rally reaped by the Professor rather than by his pupils; he 
conducts his tuition with the minimum of labour. The 
student, unless he be a cut above the common, emerges from 
his pupa state swathed by routine, believing in mere machinery, 
helpless if confronted by a binding screw of a pattern differ- 
ing from that on which he has been reared. 

From page 187 to page 229 extends the strictly analytical 
portion of the book— setting aside the Appendix, which we have 
agreed to overlook. In the first place, each important metal 
is dealt with, and the precise conditions which must be fulfilled 
for its satisfactory electro-deposition are minutely and саге- 
fully described. The prescriptions are evidently founded on 
painstaking experiment and prolonged experience, and com- 
mand our confidence on both counts. A list of references 
to cognate researches is placed at the heading of each chapter, 
and thus original publications can be readily consulted. The 
general utility of the author's well-known „ oxalate method“ 
is fittingly insisted on, but not to the exclusion of processes 
by other experimenters designed to reach the same goal by a 
different route. Of course, here and there are examples of a 
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mistaken belief in the universal applicability of electrolytic 
methods of analysis. It would hardly occur to the average 
competent chemist to precipitate alumina electrolytically, but 
to the author it appears quite a rational proceeding. Save for 
this kind of amiable error and a few slips and incongruities, 
such as will find lodgment in every book however carefully 
written or compiled, the whole of the portion detailing the 
behaviour of individual metals is worthy of unstinted praise. 

In the second part, separations of the more commonly 
occurring metals are described with the same care, clearness 
апа attention to all needful detail, as distinguish the first 
part in which the individual metals are dealt with. Certain 
of the separations give one food for thought. Choose, let us 
say, the separation of manganese and copper—the process 
described is about as cumbrous and complex as could well 
be, and at the end accomplishes (given great skill and not 
a little luck) a separation which can be performed with ease 
and accuracy by ordinary analytical methods presenting small 
difficulty even to the novice. The description of electrolytic 
separations of this class is on an intellectual level with 
acrostic solving. 

Taking the book as a whole we find that it contains much 
valuable matter. The best part of its contents is original with 
the author. His devotion and skill have given us many new 
methods of analysis, some of which are undoubtedly practic- 
able, and, moreover, of practical importance. Together with 
this excellent material, however, is & good deal which is 
superfluous, obsolete and even misleading. The book must 
therefore be used with discrimination, and used thus will 
doubtless prove helpful to many a technical chemist. 


Glass-Blowing and Working. By Tuomas Boras, F. C. S., F. l. C 
(London: Dawbarn and Ward, Limited. 1898.) 

This little book is a laboratory and workshop guide to the 
fascinating art of glass-blowing and working. In writing it 
the author has succeeded in his praiseworthy aim of making 
it technically educational in the real sense of the term, as 
leading towards an understanding why each particular thing 
is done, and as facilitating that interdrift of method from craft 
to craft which is so conducive to progress.” The book is 
very entertainingly written, and after discussing glass-working 
as a pastime and the appliances, the author deals very care- 
fully with the practical points involved in the construction 
of various glass instruments such as vacuum tubes and the 
sealing in of electrodes, the graduation of tubes for measures, 
thermometers, &c. Much useful information is included on 
the properties of glass. A mere perusal of this little book 
acts on one as а great stimulus to taking up glass working 88 
& hobhy for its own sake, but to the experimental electrician 
who elects to construet his own apparatus, there is no guide 
we are acquainted with which we can recommend to him 80 
unhesitatingly, so far as the glass working part is concerned, a8 
this little book by Mr. Bolas. 


THE LAW OF ELECTRIC GENERATING STATIONS.” 


The following is the text of the report agreed upon by the 
Select Committee of both Houses of Parliament appointed to 
consider and report : — 


1. Whether, notwithstanding the provisions of Section 12 (1) of the 
Electric Lighting Act, 1882, powers should be given in any cases for 
acquiring land compulsorily for generating stations ; and, if so, under 
what conditions as respects liability for nuisance, notices to surrounding 
owners, and otherwise ; | 

2. Whether compulsory powers of acquiriug land for generating 
Btations, if proper to be given in auy case, should be given where the 
proposed site is not within the area of supply : . 

3. Whether, in case of a generating station however acquired, not 
being situate within the area of supply, power should be given for the 
breaking up of streets between the generating station and the boundary 
of the area of supply ; 

4. Whether powers should be given in any case for the supply of electrical 
energy over an area including districts of numerous Socal authorities, 
involving plant of exceptional dimensions and high voltage; and, if auc 
powera may properly be given, whether any, and what, conditions should 
be imposed— () With respect to system and plant, and to the construction 
ER i — 


Being a reprint of the Report of the Joint Committee on Electrical 
Energy (Generating Stations and Supply). 
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and location of generating stations, in view of the powers of purchase con- 
ferred upon local authorities by Sections 2 and 3 of the Electric Lighting 
Act, 1888. (5) With respect to the relations of the promoters to other 
undertakers and to local authorities within parts of the area. | 

Б. Under what conditions (if any) ought powers to be conferred upon 
promoters seeking to supply electrical energy to other undertakera and not 
directly to consumers. 

Ordered to report — That the Committee have met and considered the 
aubjecta referred to them, and beg leave to make the following report :— 
The Committee have taken evidence from Sir Courtenay Boyle, K.C.B., the 
Right Honourable the Earl of Morley, the Honourable Chandos Leigb, 
Q.C., Mr. Preece, engineer-in-chief and electrician to the Post Office, and 
from Major Cardew, electrical adviser to the Board of Trade. Counsel 
appeared before the Committee on behalf of the following :—(1) Central 
Electric Supply Company (Limited); (2) Chelsea Electricity Supply 
Company (Limited); (3) General Power Distributing Company ; (4) 
Midland Electric Corporation for Power Distribution ( Limited) ; (5) House 
to House Electric Light Supply Company (Limited); (6) Kensington 
and Knightsbridge Electric Lighting Company (Limited) ; (7) London 
Electric Supply Corporation (Limited), (8) County of London and Brush 
Provincial Electric Lighting Company (Limited), (9) Westminster Electric 
Supply Сошрапу (Limited) (10 to 21) Corporations of Doncaster, 
Glasgow, Huddersfield, Ilkeston, Lincoln, Manchester, Nottingham, 
Retford, Rotherham, Salford, Sheffield and Wolverhampton (22) London 
County Council. The Corporation of Edinburgh and the Metropolitan 
Electric Supply Company were represented before the Committee by 
their Parliamentary Agenta. 

The several Bills now pending in Parliament in which effect is proposed 
to be given to new developments of the electrical industry have been 
brought to the notice of the Committee, but they have not considered 
them in detail nor taken angeevidence upon them. They have treated 
them only incidentally as showiug {һе lines upon which the industry is 
likely to expand. They have laid down the general principles which they 
suggest should guide Parliament and the Board of Trade, but whether 
those principles should in whole or in part be applied, and whether any 
and what special conditions should be imposed, must, of courae, be decided 
in each individual case, according to its merits. The Committee have 
heard all the witnesses tendered by the several parties, and have agreed 
upon the following answers to the several questions referred to them :— 

QUESTION l.—(«) The proved public advantages of electrical energy in 
the generation of light and power warrant, in our opinion, the granting 
to undertakers of compulsory, powers for acquiring sites for generating 
stations and lands or нон бн for pipes and mains therefrom and 
other worka. 

(0) Provision should be made for the granting of these powers in the 
Provisional Orders of the Board of Trade, subject to confirmation by Par- 
liament, Such provision would facilitate a continuance of the existing 
practice according to which more or lees uniform conditions under which 
undertakers are to work are provisionally settled by the Board of Trade. 
Procedure by [private Bill should be reserved, as at present, for excep- 
tional cases, 

(c) Such powers may be yiven either to local authorities or to incorpo- 
rated companies, whether the incorporation be by special Act or Provieional 
Order or under the Companies Acta. 

(d) With respect to liability for nuisance, they are of opinion that where 
the site for a generating station is acquired under compulsory powers, and 
is specified in the Provieional Order or special Act, the undertakers should 
not be subjected to any further liability than that which, according to 
Lord Blackburn (Geddis v. Bann Reservoir 5 App. Cas. 455),* is imposed 
by the common law in the case of persons exercisiog statutory powers and 
duties, On the other hand, where the site for а generating station is 
acquired by agreement, they think the undertakers ought to be subject to 
the liability imposed by the common law. 

(e) With respect to notices, they think that the existing practice as to 
notices to the local authorities and also to owners, lessees, and occupiera of 
lands proposed to be taken should be followed. With respect to notices in 
gazettes and newspapers, they do not suggest any amendment of the exist- 
ing procedure. The amendment of the Electric Lighting Acts, necessary 
to empower the Bourd of Trade to grant compulsory powers, will, they 
assume, comprise provisions for notices and other matters of procedure, 
for which precedenta are found in the Housing of the Working Classes Act, 
1890, and in the Light Railways Act, 1896. 

QUESTION 2.—Subject to the above observations, the Committee are of 
opinion that compulsory powers for the acquisition of land for a generating 
station, and lands or easements for pipes and maius and other works to the 
area of supply, may also properly be given where the proposed site is not 
within the area of supply. The local authorities for the district or districts 
in which the site ie, and the owners, lessees and occupiers should have the 
same notices and the same locus stundi as if that district were the area of 
supply. Provision also should be made for serving notices to local 
authorities and owners, &c., of districts or land through whose districts or 
land mains are to be run from the generating station to the area or areas 
of supply. 

QUESTION Ó.—In the case of powers being given for the erection of a 
generating station outside the area of supply, they think that powers may 


. * Lord Blackburn's opinion is in these words: “It іх now thoroughly 
well established that noaction will lie for doing that which the Legislature 
has authorised, if it be done without negligence, although is does occasion 
damage to anyone ; Lut an action does lie for doing that which the Legis- 
lature has authorised, if it be done negligently. And I think that if by a 
reasonable exercise of the powers either given by statute to the promotera, 
or which they have at common law, the damage could be prevented. it is. 
within this rule, negligence not to make such reasonable use of their 
powers." ; 


properly be given for laying the mains in streets leading from the 
generating station to the boundaries of the area of supply. In such case 
the local authority liable to maintain these etreets should have the same 
option of themselves breaking up and reinstating the streets at the under- 
takers’ expense as is now given in the Provisional Orders to Јоса] autho- 
rities within the area of supply, and should be empowered accordingly. 

The Committee is of opinion that while it may be advisable to maintain 
the veto of local authorities ав to the erection of overhead wires giveu by 
Section 14 of the Act of 1882, in respect of other electric wires, it ів not 
advisable that in the case of overhead wires for traction purposes the local 
authority, other than the London County Council and County Boroughs, 
should have an absolute veto. While due weight should be given by the 
Board of Trade to the representatives of such local authorities, the Com- 
mittee think that in the case of wires for purposes of traction, it would be 
sufficient to give a locus stand: to auch local authorities, 

Questions 4 AND 5.—Where sufficient public advantage is shown, powers 

may be given for the supply of electrical energy over an area including 
districts of numerous local authorities, and involving plant of exceptional 
dimensions and high voltage. The Committee further think that under- 
takings of this character may properly be authorised on conditions 
differing in some respects from those imposed by and under the existing 
Acta. 
Among the undertakers referred to in the preceding paragraph will be 
found undertakers supplying energy chiefly in bulk or wholesale to other 
undertakers, whether local authorities or companies, whose areas of supply 
are wholly or partly within the area of such bulk or wholesale supplying 
company, aud who distribute the energy во obtained to conaumers. 

Ав to giving compulsory powers of purchase of undertakings to local 
authorities, the Committee, without questioning the policy of Parliament 
in having given such powers, observe :— 

First.—That when the power of purchase was granted in 1882 aud 
1888, no such schemes of supplying energy in bulk were contem plated 
as are now before Parliament. 

Secondly. —'That when the power of purchase was thus granted the 
question then before Parliament was chiefly one of light ; whereas the 
evidence given before the Committee shows that although electric 
light is at present the predominant feature of the enterprises now 
before the public and Parliament, the application of electrical energy 
in the form of power to an infinite variety of other purposes is likely 
to be in the near future the predominant feature and function of these 
undertakings. 

Thirdly.—It does not appear to them that an undertaking supplying 
energy in bulk at high voltage and in comparatively few mains is, аз a 
rule, so desirable for the local authority to acquire as a low- voltage 
undertaking with many distributing mains. 

The Committce think the provisions of the Electric Lighting Act, 1888, 
enabling the local authority to purchase an undertaking after a term of 
years, inapplicable, as а general rule, to the case of an undertaker supplying 
energy iu bulk at high voltage, but there may be special cases where it ix 
desirable that the local authorities should have the right to purchase 
reserved to them. To meet such cases they suggest that the Board of 
Trade should have power to insert the purchase clause in the Provisional 
Order if the local authorities concerned can, in the opinion of the Board, 
show good cause for such a course. 

It is to be observed that the exemption from liability to compulsory 
purchase would not prevent local authorities, either alone or in coin- 
bination with other local authorities, from applying for powers to purcliase, 
but each case would have to be judged on its merits, and such conditions 
imposed as might be thought fit. 

In cases of the exemption from liability to purchase, it would be specially 
expedient in the intereat of the consumers that some kind of sliding scale, 
as in the case of gas undertakings, should be imposed. 

In connection with this question of purchase under Section 2 of the 
Act of 1888, evidence has been given to the effect that with a view to 
secure in London one and the same time for execution of the powers, the 
Board of Trade have in some cases imposed upou undertakers a less term 
than 42 years within which they are liable to be purchased. 

The Committee suggest that if the full period of 42 yeara is not granted 
and if a suostantially shorter period is imposed by the Board of Trade, the 
terms of purchase should in each case be reconsidered. 

The Committee consider that the provisions of the Electric Lighting Act, 
1888, which require the consent of the local authority as a condition pre- 
cedent to the granting of a Provisional Order, should be amended. In 
their opinion the local authority should be entitled to be heard before the 
Board of Trade, but should not have, so to speak, а provisional veto, only 
to be dispens'd with in special cases by the Board of Trade. 

With respect to conditions, the Committee think it reasonable that 
where a local authority or company having power to supply light within a 
certain area of aupply, seeks to obtain compulsory land for a generating 
station outside that area, it should not be allowed, except where Parlia- 
ment or the Board of Trade decide otherwise, to supply from that gene- 
rating stating any area outside the area of supply of such authority or 
company. 

With regard to the powers of purchase conferred by Section 2 of the 
Act of 1888, they are of opinion that local authorities should be em- 
powered to purchase undertakings partly outside their area of supply on 
terms agreed upon by the Board of Trade. 


PROVISIONAL ORDER. 

The ordinary clause which forbids any connection with the earth, except 
with the approval of the Board of Trade and the concurrence of the Post- 
master-General, should be inserted in every сасе, 

As to protection of telegraphs and telephones the clauses now inserted 


in Provisional Orders seem to be suflicient in all ordinary cases, And 
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regulations to protect the public can be made by Board of Trade under | to break down. Moreover, delay was occasioned by the solution of more or 


Section 6 of the Act of 1882. 

The clauses which protect gas and water pipes have worked satisfactorily, 
and should be continued, but the Committee would direct attention to the 
observations of Mr. Preece as regards the difficulty arising from the work- 
ing of tramways by trolley wires. His suggestion as to a atrong “control 
clause " should be carefully considered. 

They are dispoaed to concur generally with Lord Morley and Sir C. 
Boyle in thinkiog that as compulsory powera are given solely for the 
benefit of the public, it would Fe desirable to make some provision against 
these companies being subject to foreclosure on mortgage, and againat 
their rolling stock and plant being liable to distress, 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, on May 27th, 
Mr. Shelford Bidwell, president, in the chair, a Paper by Messrs. 
EpwiN EpskR and C. P. BUTLER, on 


“ A Simple Method of Reducing Prismatic Spectra,” 


was read by Mr. Edser. 
Prof. Boys, vice-president, then took the chair, and Mr. Camp- 
bell Swinton read a Paper on 


„Some Further Experiments on the Circulation of the 

Residual Gaseous Matter in Crookes Tubes.” 
In the discussion that followed the former Paper on this subject at 
the Physical Society, on March 25, 1898, Mr. Appleyard had 
suggested that, in tracing the cause of the rotation of the exploring 
mill, it would lead to simpler results if the vanes were made of some 
light, conducting substance, for it was probable that mica introduced 
complications by retaining the charges. 

Prof. BOYS then pointed out that the mica might be gilded. Such a 
tube has now been made by Mr. Wolff. With the gilded mica vanes so 
placed as to be outside the cathode stream the mill behaves in a manner 
similar to the non-conducting insulated mill. It shows a greater tendency 
to assume a position of stability, due to electrostatic induction : this renders 
it somewhat troublesome in starting, but, when once under way, the mill 
rotates alwaya when excited. Occasionally, when starting, a few reverse 
revolutions are observed ; these are probably due to electrostatic influence 
and momentum, aud also possibly to eddy currents in the residual gaseous 
matter; but it is found in all cases that rotation iu the direction that 
indicates а stream of residual gaseous matter from anode to cathode 
follows the reversal immediately after one or two oscillations. An electro- 
meter connected to the mill through the pivot and needle point shows the 
vanes to be always electrified positively. The results are confirmed by a 
second tube with oblique vanes. 

The author concludes that, at very high exhaustions there exists a 
molecular or atomic stream from apode to cathode, which carries a 
positive charge and travels at high velocity outside the opposite 
eathode stream. 

Mr. J. QUICK asked what was the ininimum degree of exhaustion re- 
quired to produce these results. 

Prof. BOYS said that the experiments gave some amount of probability 
to the truth of Mr. Campbell Swinton's hypothesis, but it did not 
altogether prove the mechanical theory of rotation to be correct. He was 
glad that the chance suggestion at the last discussion had led to such 
interesting experiments being continued. 

Prof. THRELFALL mentioned that Boettger had devised a method for 
gilding mica by a chemical process that was much to b» preferred to 
ordinary gilding. 

Mr. CAMPBELL SWINTON eaid it was necessary to exhaust the tubes 
as completely as possible to a point where it was only just possible for 
any discharge at all to pass through them. If the rotation was due to 
electrification there must still be some mechanical process whereby the 
charges get to the vanes ; a stream of residual gas satisfied that condition. 

The VICE-PRESIDENT proposed votes of thanks, and the mecting 
adjourned until June 10th. 
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MUNICIPALISATION OF THE TELEPHONE. 


The Select Committee of the House of Commons appointed to investi- 
ate the question of the telephone service with a view to ascertaining the 
practicability of its municipalisation, sat on Tuesday, Mr, Hanbury 
(Secretary to the Treasury and representative of the Poatmaster-General 
in the House of Commons) presiding. | 

Mr. J. С. LAMB continued his evidence, and said the Committee at 
their previous sittings had seemed anxious to obtaia information as to 
the past history of the telephone question. | 

The CHAIRMAN : Only so far as this history bears upon our inquiry. 
I do not propose to go into that any further; but let us deal with 
the agreement between the National Telephone Company and the 
Post Office, which was signed in March, 1896, though arranged some 
vears anterior to that date. What was the reason for the delay between 
the settlement of the heads of agreement, and the signing of the agree- 
ment ?—The period of two years which elapsed before the draft of the 
detailed agreement was laid on the table of the House was occupied by an 
endeavour to give effect to the policy of Her Majesty's late government. 
This involved laborious negotiations which, more than once, appeared likely 


lesa practical difficulties. 

What were the difficulties ?— One was the queation of the price to be 
paid. The heads of agreement laid down that the price to be paid should 
be the cost price as shown by the Company's books, plus 10 per cent. But 
when we came to investigate the matter we found that the price was not 
shown on the Company's books, We had to сопе to an arrangement with 
them as to the method by which the value of the wires was to be ascer- 
tained. It was mutually agreed that two experts should be appointed 
one by the Company, and the other by the Post Office—to ascertain the cost 
price. That was one of the difficulties; Another difficulty arose in con- 
nection with the areas, It was only after very prolonged and difficult nego- 
tiations that an underatanding waa arrived at as to the principle on which 
the areas were to be settled. Then delay was occasioned by negotiations 
as to trunk-wires, poles, local wires and switchings. The Company were 
unwilling parties to getting over these difficulties. "They used to describe 
themselves as а “ body desirous of falling in with the policy of the Govern. 
ment," but they declared that that policy was not their policy. 

The CHAIRMAN asked if the agreement of 1896 as finally settled 
differed materially from the heads of agreement arrived at in 1892 !- -The 
agreement did not differ in principle, but it gave effect to а great many 
arrangements in regard to matters of detail. Having dealt with the 
arrangements made between the Post Office and the Company as to the 
mode of sending telephonic messages and of making charges, in reply to 
the question as to what reason could be ge given for distinguishing between 
Post Office telephonic messages in one area and those to be carried over 
two areas, witness said there had been no demand for carrying them over 
two areas — for instance, for sending a telephonic message from London to 
Newcastle, or Glasgow, aud getting the messaye sent by express messenger 
at the other end. The Post Office had never had it suggested to them that 
there should be such a service. It wasunnessary that there should be one, 
because there would have been the telegraphic service side by side with the 
telephonic doiog the work at a uniform charge. 

Із that your sole argument—that you have a telegraphic service Is 
there any other reason !— My principal arguinent is that there is no 
demand for it. 

Supposing you had telephonic messengers delivering messages in Glasgow, 
would it be possible for a person m London to send a message to Glasgow 
and have it delivered by express ?-—It would be possible, but it is not 
provided for by the present regu'ations. 

Such messages might be sent to people who were not subscribers to the 
Company? —That is the case. 

So that the effect of the present arrangement ів to play into the hands 
of the National Telephone Company —No; it is an arrangement arrived 
at as the result of the consideration of what the public demands are. 
Take the arrangement as it exists. Is it not the fact that a telephonic 
message can only be sent by the Company from London to a eubscriber m 
Glasgow No; messages can be sent to Glasgow as they are sent in large 
numbers to Paris. The correspondent at the other end—as in the case of 
Paris—attends at the call office of the State, and there he receives the 
message. 

How does he know when to attend ?—Well, there are arrangements 
there for а regular attendance every morning on the part of persons 
who have business to transact. 

Does the same arrangement ezist in Glasgow ?—I do not know. 

Is it not the fact that at present it is only possible to send a message to 
a subscriber of the National Telephone Company !—No ; it is possible 
to adopt the other system, and 1 think it is practis2d especially in con- 
nection with the Stock Exchange. Witness asserted that a person wishing 
to telephone to а dis'ant area might make an appointment for his corre- 
spondent to be at the call office at a certaiu time on a certain day. He had 
known people to telegraph to correspondents requesting them to attend at 
the call oftice at а certain hour. 

Do you think that is a reasonable way of corresponding ?—I am not 
concerned as to its reasonableness, but I know that it is done. 

Failing that the only person you can communicate with is a subscriber 
of the Telephone Company ?—Yes. 

What is there to prevent an arrangement being made between people 
in London and Glasgow similar to that which is in existence between 
people in the city of London and, say, Kensington ?—Under the present 
regulations it is not provided for. : 

The effect of the present arrangement is to throw the work into the 
hands of the National Telephone Company, is it not ? —I do not think во, 
It is a matter of the will of the public. There is no demand for the kind 
of communication you refer to. 

In further examination WITNESS said there were 59,000 miles of tele- 
phonic wire in the.country, and this was about to be increased. As to 
telephonic areas, he did not think there was an area where there was not an 
exchange. The whole country was covered with areas in the sense of that 
part of the agreement, which excluded rural districts from being made 
areas. All urban districts were areas, but only a certain number ot ru 
districts — those which had been specially mapped out. At Guernsey there 
was a telephonic service for which a lower rate was charged thau in апу 
part of England, the reason being that the Company desired to keep out 
competition. 

The CHAIRMAN: With regard to charges, how do your rates CT 
with thoss of the National Telephone Company—at Newcastle for examp be 
We charge for places of business £8 a year within half a mile of the 
exchange, £9 within three-quarters of a mile, and £10 within а mile. 
believe the Company's charge is uniformly £10. Do you vary your шик 
with reference to what is being charged by your rivals! No: we eri 
what we think a proper rate. Our charges are uniform. For some * a 
tinces they are higher than the Company's charges, whilst in other case 
their charges are higher than ours. We have recently raised some of our 
charges, and we are hampered by Treasury regulations, which prevent us 
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from canvassing. Moreover, we are not able, like the Company, to give 
preferential rates to individuals or firms. ` 

Do you think the tariff of the Telephone Company in towns in which 
you compete with them is lower than in places where you do not No, I 
do not think so. 

By Mr. COHEN : I think their competition has had the effect of reducing 
our prices. 

The CHAIRMAN : So far you liave not been in true competition with 
this Company, owing to your higher rates and to Treasury regulations 7— 
Yes, I think that ig so. 

In Newcastle you have not been working at a loss, have you ?—No, we 
have been working at a fair profit, though in Newcastle there are two 
competing systems, and one of Шеш (the Post Office) has been competing 
at a disadvantage. 

By Mr. BARTLEY: The Post Office have not been allowed to carry out 
our telephone business with ordinary commercial vigour, but 1 cannot say 
that no regard bas been paid to the interests of the public. In my opinion, 
however, it would have been in the true interest of the public if the Tele- 
phone Company had not been licensed at all. 

By Mr. COWLEY : The right of the Post Office to compete ought to 
be very carefully preserved. The Post Office has not been allowed to 
manage telephonic business in such a way as to secure an effective com- 
petition. It is undesirable that a private company should have a monopoly 
in telephones ; but, ou the other hand, I do not think it is in the interest 
uf the public that there should be competing systems. It think the whole 
affair should be iu the hands of the Pcst Office. 

By Sir J. WOODHOUSE: The monopoly given to the Telephone Com- 
pany was different from anything ever granted before. The contract 
between the Company and the Post Office was signed on the day in which 
the vote of want of confidence in the Government was about to be moved. 

By Mr. GHIFFITH BOSCAWEN : Applications had been frequently 
made for the establishment of services by other than the Telephone Com- 
pany's, but permission had been refuxed in every case, not, he believed, on 
the ground that no new licence should be granted, but on the ground of 
the merits of each case. 

The Committee adjourned. 


THURSDAY, JUNE 9тн. 


Major-Gen. C. E. WEBBER, Past President of the Institution of Electri- 
cal Engineers, stated that he had had considerable experience of telegraphic 
and telephonic work. He had investigated the subject in Prussia, and had 
had charge of military telegraphic work in this country, including the 
training of soldiers in telegraphic matters. Besides this he had organised 
the Bell and Edison companies. One of the reasons why we had not as 
cheap a telephonic service in this country as on the Continent was the 
large amount of interest which had to be paid on the capital expended 
on the telephone system in this country. Even in the case of the Post 
Otfice, considering the expense involved, he did not know that the 
rates could be described as excessive, unless the Post Осе, to 
encourage the telephonic system, gave reduced rates, as was done 
in the case of press messages. The rates charged by the Post Office 
were prohibitive, making the telephone service accessible only to the rich. 
He did not know, however, that he should call the rates unfair, He should 
say that it cost more to lay wires underground than overhead, and this 
system prevailed more in this country than abroad; moreover, it was 
cheaper to lay wires in the country than in towns. As to the cost 
of very large exchanges, those who had charge of them could give 
the Lest information. Asked as to his idea of the manner in which 
tlie telephone system could be cheapened and brought more into general 
use, witness gave a long reply, in which he said that the excessive 
rates which practically made telephoning а luxury of the rich were 
due to the Telephone Company endeavouring to make their service 
as complete and accurate as the telegraph system of the Government. 
He should say that the beet means of rendering the telepbone service 
popular and cheap would be to adopt the regional system. There would 
be two systems, one by which the subscribers could only communicate with 
each other in their own locality, and another by which they could. epeak 
with persons in different parts of the country. This plan did not apply to 
London. Localities who chose (о have a telephone service of their own 
might have oue constructed in the simple and cheap way in which they 
were constructed in other countries ; but if any of (ће required to speak 
outside their own area it would require more expensive instruments and 
return wires, and the charge would. therefore, have to be higher. The two 
systems were necessarily totally different. 

The CHAIRMAN asked what witness would suggest for the convent- 
ence of country districts, 

WITNESS said that in the County of Suffolk, for example, he would 
propose 29 exchanges, which would involve the construction of 524 miles 
of new line along roads not already occupied by the Post Office. Way 
leaves would be required un £53 miles of telegraph wire belonging to the 
Post Office. He would utilise, to а certain extent, the existing wires, 
assuming that an amicable arrangement could be made with the Post 
Ottice through the County Council or in some other way. The total 
mileage of wire which would be required for the service he proposed for 
this country would be 5,970. There would be 351 call stations, and the 
total cost would be £45,435. The call offices could be used for, say 34., 
by the general public. 

Asked as to how a subscriber or member of the public would get into 
communication with a person with whom he wished to speak, WITNESS 
&aid that a local arrangement would have to be made. It would be possible 
to do as was done in Norway — viz, send to the nearest school for a child 
to run and tell Mr. So-and-So that he was wanted at the call осе. He 
should propose that the charge should be 24. for three minutes conversa- 
tion, and that the call othces should be open from 8 a.m. till 8 p.m, 


The CHAIRMAN : How would village A communicate with village B 
Through the exchange, the cost of which I have allowed for in my csti- 
mate. The cost at an exchange would be £80 a-year—two women at £40 
a-year each. 

Your system is based upon call offices instead of subscribers ?—Yes, that 
is its foundation, 

Is there anything to prevent the Post Office from largely increasing the 
number of call offices it possesses : — Nothing, if the rate charged to sub- 
scribers is reduced. I believe that the system I propose would be aelf. 
supporting. The call offices would receive on an average 2s. a day for 509 
days in the year. 

By Sir H. HOWORTH : In a rural district of Canada, with which he 
was familiar, the charge made by the telephone company to each call offico 
was from five to ten dollars per annum. Не saw no difficulty in the 
way of the telephonic systems in the various centres Leing under separate 
administrations. 

By the CHAIRMAN : He believed that the National Telephone Company 
manufactured а great deal of their own plant. 

Supposing the municipalities were able to work side by side with that 
Company, do you think they would experience any difficulty in supplying 
themselves with plant — Not at all. 1 have just seen an evidence of the 
capacity of Birmingham manufacturers to compete successfully, in a very 
few months' notice, with German manufacturers. 

If the municipalities are allowed to compete with the National Telephone 
Company do you think there will be work enough for both to do !—1 do, as 
there is so much room for the development of the telephonic service. 
Witness was understood to add that ultimately, no doubt, it would be а 
question of the survival of the fittest. 

Sir Н. HOWORTH : He contemplated the call office system, which he 
had described for country districts, being under the control of the County 
Councils and other local authorities. : 

Ry the CHAIRMAN : He did not think it would be advisable that the 
Government should take over the local systems. As sure as the Govern- 
ment did take them over they would be expected to give equal facilities 
to all districts. The Government, again, might find it impossible to keep 
up the call offices at во low a rent as £2 or £3 a year. No doubt it would 
be wrong of the Government to charge differential rates, but the telephone 
system was not quite on all-fours with the telegraphic. In the one case 
they took the message and transmitted it and the public had nothing to 
do with the conditions under which it was sent; in the other case the 
public had to do with those conditions, 

By Sir Н. BULLARD : He proposed in the scheme he had put before 
the Committee for the establishment of call offices, that the funds 
necessary should be raised on the credit of the country. 

By Mr. COLVILLE: Wherever a municipality was ready to undertake 
& telephonie system, and declared their intention of carrying it out 
etticiently, he would advocate the granting of new licences, | 

In reply to further questions, WITNESS said that, no doubt, if the 
rural telephonic system that he advocated were adopted it would have 
the effect of diminishing the Post Office revenue to some extent. But he 
did not believe it would ve to a great extent. i 

By Mr. JAS. STUART: He considered that London was greatly 
under-telephoned, and that if the telephones were in the hands of 
the Government, and a regional syatem of tariffs were adopted, the 
rates could be materially reduced. The Post Office had exceptional 
facilities for laying down underground wires. The metropolis was 
difierentiated from other centres and from the rural districts by the fact 
that the laying down of wires and the manipulation of the plant was more 
difficult and costly within its area If the Post Office came into London 
as the telephone authority it would be emancipated from all the traditions 
of the National Telephone Company, and he believed that a unitorm rate 
of £8 could be charged in place of the present rate. 

By Sir J. WOODHOUSE : His view was that in London the telephones 
should be in the hands of the Post Office, but that in the provinces there 
should be free competition. He should prefer to see them in the hands of 
municipalities and county councils in the provincea. 

You think that this would reduce the telegraphic revenue of the State! 
—] think that it might do во, but I do not think the reduction would be 
great. 1 do not think the small local services which would be developed 
by an extension of the telephones would interfere with the Post. Otlice 
telegrapha. | А 

By Mr. CAWLEY : The charge to telephone subscribers in Manchester 
had been reduced by competition from £12 to £8, but the competing 
companies had amalgamated and the rate had gone up. Competition was 
ibort-lived, and that was the danger, but it might be obviated to some 
extent by giving a licence under a Provisional Order under the condition 
that the fact of transferring the licence to another company would cancel 
it. The true way, however, to prevent the evils which followed from 
amalgamation was for municipal bodies to compete with the companies, 

The Committee then adjourned. 


LONDON UNITED TRAMWAYS BILL, 

A Select Committee of the House of Commons commenced yesterday 
(Thursday) the consideration of this Bill. 

Mr. LITTLER, Q.C. (for the promoters), said the object of the Bill was to 
authorise the Company to work their existing tramways by electricity and to 
construct newlines, By the adoption of electric traction the Company would 
be able to carry double the uumber of passengers for half the present cost, 
The overhead trolley system: which it was proposed to adopt was that which 
had been successfully used in almost every capital in Europe, while in 
England the tramway companies of the principal towns had converted 
their systems into electrical lines without inconvenience or disadvantage. 
London wan. in fact, absolutely the last of the great towns to attempt to 
introduce electric traction, He complained of the tgnorance of the London 
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County Council and of the Hammersmith Vestry as to the use of overhead 
wires in other towns and to their opposition to this Bill. The prepesal 
originally made by the Company to use mechanical power оп their line to 
Richmond had been withdrawn for the present. 

Mr. CLIFTON ROBINSON, Managing Director and Engineer of the 
London United Tramways Company, was called in support of the scheme. 
His experience of other trainway undertakings was that the introduction 
of electric traction doubled the volume of trattie. He estimated that if 
such traction were introduced, and the proposed extensions were made, the 
Company would сату 25 millions of passengers annually, Experience 
also showed that, with the advent of electricity, the best results 
would te obtained by the reduction of fares by at least. one-half, 
So far as he knew there had never been an accident owing to the use of 
overhead tramway wires, and his experience was that the strongest oppo- 
nents of the overhead system became its warmest supporters when they 
had once had practical experience of it. It was not the case that electric 
traction was noisy; indeed, ir electric traction had one fault it was its 
noiselessuess. 

In crogs-examination by Mr. Pope, Q.C., (on behalf of the London County 
Council) WITNESS said the County Council had at present the right to 
approve or negative the use of electric traction. within the County of 
London. The Company had sent three deputations to the County Council, 
one of them being supported by the Hammersmith Vestry. Having been 
unable to overeome the County Council's ill-advised obstruction toa popular 
inode of traction, the Company had resolved to appeal to Parliament. [t 
was the case that the Company proposed to substitute the Board of Trade 
as the controlling authority in connection with these matters for the London 
County. Council. The County Council had the right to purchase the 
Company's undertaking in 11 years' time. 

Sir H. BRUNNER asked whether any tramway ia London was worked 
by clectric traction at present. 

Mr. POPE replied that there were none. 

sir J. BRUNNER asked whether the County Council had opposed all 
applications for power to use electric traction. 

Mr. POPE said they had not. They were not opp: sed to electric traction, 
but generally speaking they were opp: ised to overhead wires. 

In answer to further questions, WITNESS strenuously denied that an 
electric tramcar made as much noise as an ordinary miotor-ear, and said 
that an electrie tramear glided along a road like a boat on ice. He ex- 
pressed the opinion that electric traction had now reached such a poiut 
that there could be no opposition to it that was not facetious. 

The Committee then adjourned. 


direct-current generators and motors of many different makes 
allows careful comparisons to be made and much to be learned 
concerning the general tendency of the design of such 
machines. A few points that have been noted in this line are 
as follows: The multipolar-circular-ring type of machine is 
almost universally predominant for all sizes above 1н.р., 
either for motors or dynamos. Cast-iron field yokes are used 
much more than one would think, considering the large 
amount of talk about steel. Laminated poles are the rule, the 
laminations being very eoarse compared with those of armature 
cores, running from zin. to jin. in thickness. The field 
yokes are made wider and thinner than formerly to improve 
the appearance and the general mechanical qualities of the 
machine, and are frequently flanged inwardly at their edges 
in what is known as the * apron type field" to further protect 
the field coil, Tho poles, instead of being distributed by pole 
shoes over a large extent of the air-gap, are frequently reduced 
in area below that of the cross-section of the cores and 
yokes, thus crowding the lines to a very high density 
across the gap. The armatures are almost universally of 
the slotted type; the notches are deep, about one-half 
the width of the teeth, and, as a rule, with parallel sides. 
Machine-formed coils are slipped into these, and held 
either by binding wires or by wooden strips inserted into 
notches in the sides of the teeth. Mica is not much used 
as an insulation for machines of 500 volts or under, oiled 
paper, pressboard and sheet fibre, &c., taking its place. 
Straight out end connections, formed on an extending flange 
of the end plates and known as a barrel winding, are quite 
largely used in place of the older spiral end connections. 
The radial carbon brush is the rule even for low-voltage 
machines, and brush holders have advanced greatly in 
design. What is known as the reaction type is already 
widely used. Brush holder rocker rings are now almost 
universally supported by projections from the field yoke ring 
instead of the outboard bearing. Of the individual exhibits, 
one of the most interesting is that made by the Excelsior 
Electric Company, in which a number of synchronous alter- 
nating motors and rotory transformers, designed by Mr. A. 
Churchward, are shown. The armatures of these machines 
are fitted with collector rings, a rectifier and a commutator, 
the fields being compound wound. They start as series 
motors, the shunt ficld being open, and the series field con- 
nected in series with the commutator brushes across the 
alternating mains. On reaching synchronism, the switch is 
thrown over manually to the running position in which the 
shunt fields are connected across the commutator, the series 
fiells across the rectifier and the alternating mains to the 
collector ring brushes. The machine runs as a compound- 
wound machine, giving it a high-power factor at all loads, 
whether these loads are mechanically applied to the shaft or 
electrically to the direct current end. The Sprague Electric 
Company shows one of the 49 electric hoisting engines which 
the Company is building for the Central London Underground 
Railway. ‘These machines are driven by two General Electric 
motors, one on each side of the main drum, coupled to tandem- 
wormgears, ‘Theircapacity is 30,0001Ь. at 100ft. per minute. The 
newest thing in the gas-engine line, namely, the Diesel heat 
motor, is shown by a 20-н.». machine in operation in the 
basement, direct coupled to a C. and C. generator. This 
particular machine was built in Germany by the Augsburg 
Machine Works, and brought to this country by the company 
controlling the patents here. This engine, as the reader may 
know, is of the four-stroke cycle, but is peculiar in that its 
indicator card is very simular to that of the steam engine, the 
cycle being considered by the inventor, Rudolph Diesel, а 
Carnot cycle. Strictly the cycle of operations is as follows :— 
A charge of ur 18 drawn in and compressed to the temperature 
of ignition of the mixture. On the beginning of the forward 
stroke а jet of the fuel, either gaseous or liquid, is admitted 
and burned (without any igniting device whatever) this jet 
being admitted for a pirt of the stroke, depending on the load, 
the burned mixture being expanded adiabatically after cut-off, 
аз in the steam engine. The makers of the engine claim for 
it a remarkably high thermal efficiency, although the great 
compression und conse pent interchange of power between the 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT. ) 
New York, May 20, 1898. 


Exhibitions and Conventions.—The Trans- Mississippi and 
International Exposition, which is to be held at Omaha, Neb., 
throughout the summer, opening June 6th, will include an 
extensive electrical exhibit. Opening the same day in Phila- 
delphia, and continuing for one week, is a local electrical 
exhibition. The American Society of Mechanical Engineers 
holds a meeting at Niagara Falls, N.Y., from Мау 318st to 
June 3rd. Following this is the annual convention of the 
National Electric Light Association in Chicago, to be held 
June 7th, Sth and 9th. The Papers to be read at this con- 
vention are as follows: „Cost of the Generation and 
Distribution of a Unit of Electricity,” by Calvin W. Rico; 
“General Distribution from Central Stations by Alternating 
Currents,” by Herbert A. Wagner; ‘General Distribution 
from Central Stations by Direct Currents,” by Louis A. 
Ferguson; “ Public Lighting with Relation to Public Owner- 
shin or Control,” by Alexander Dow; and Transformer 
Economy," by W. E. Goldsborongh. There has also been 
prepared a long list of *'topies for discussion," and a leeture 
on Electricity Direct from Coal“ will be delivered by Joseph 
Wetzler. Following shortly after this convention is the semi- 
annual meeting of the North- Western Electrical Association, 
sailing on one of the Lake ships from Chicago, III., to Duluth, 
Minn., a trip of some 800 miles, with several stops at points 
of interest to electrical engineers. Sull later in the month 
are the conventions of the Amcrican Institute of Electrical 
Engineers at Omaha, beginning June 27th, and of the Canadian 
Electrical Association at Montreal, June 25th, 29th and 30th. 

The Electrical Exhibition in New York.—In spite of the 
absence of any representation by the two largest electrical 
manufacturing concerns, namely, the General Electric Com- 
pany and the Westinghouse Electric and Manufacturing 
Company, and the dearth of heavy machinery, which, of 
course, could not be installed for such a short time, there is 
much of interest to the engineer. X large number of small 
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piston and flywheel reduce somewhat the mechanical efficiency 
between the piston and the shaft. A number of electric 
carriages are exhibited, and there is & profusion of new 
designs of enclosed arc lamps, motor controllers, switches, &c., 
good, bad and indifferent, but mostly showing a considerable 
advance over the state of the art as shown at the last exhibi- 
tion held a few years ago. 

The American Institute of Electrical Engineers. —The annual 
business meeting of this society was held on May 17, the 
result of the balloting for officers being as follows: president, 
A. Е. Kennelly ; vice-presidents, R. B. Owens, William Stanley 
and Dr. Cary T. Hutchinson ; managers, Herbert Lloyd, 
Samuel Sheldon, George F. Sever, and C. P. Steinmetz ; 
secretary, Ralph W. Pope; treasurer, George A. Hamilton. 
The annual report of the secretary covering the past year 
gives the total number of members on April 30 of this year 
as 1,098, à net gain of 25. The financial statement shows 
that the institution is in a very satisfactory condition. The 
next general meeting of the Institute will be held at Omaha, 
Neb., beginning June 27th next. 


CHEST А — — —— — 


CORRESPONDENCE. 
— ——— 
THE LAW OF ELECTRIC GENERATING STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In the revised report of the Joint Committee on 
Electrical Energy (Generating Stations and Supply) just 
issued, there appear two clauses which were not in the proof 
which was handed out just before Whitsuntide, but which are 
of such great importance that I venture to ask you to call 
attention to the fact in your next issue. The clauses to which 
I refer are as follow :— 

* In conneetion with this question of purchase under Section 2 of the 
Act of 1858, evidence has been given to the effect that, with a view to 
secure in London one aud. the same time for execution of the powers, the 
Board of Trade have in some cases imposed upon undertakers a less term 
than 42 years within which they are liable to be purchased. 

“The Committee suggest that, if the full period of 42 years is not 
granted and if a substantially shorter period is imposed by the Board of 
Tirade, the terms of purchase should in each case be reconsidered.” 

— Yours, &e., бүрхкү Morse. 

London, E.C., June 6, 1598. 


LOAD FACTOR. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: In the leading article which appeared in your issue of 
May 27th, the following statement occurs: “ Now the highest 
authorities state that growth of mere lighting, however large it 
may become, does not materially tend to inerease the load 
factor, and the reason is obvious. ‘The additional lights are 
turned on precisely at the same hours as the original ones; 
but wherever а motor load or industrial power load springs up 
а phenomenal growth of the load factor accompanies it.” With 
the latter part of this paragraph I certainly agree, but even in 
this case the motor load does not necessarily mean, especially 
in its early dates, а better load factor. 

I know а station where there are two motors used for pump- 
ing docks. The total horse-power of these motors is some 110 
kilowatts, and they are only used occasionally during the day; 
the load on the station otherwise would be something like 
850 kilowatts. These pumps have come on at top load and have 
sent up the maximum to about 490 kilowatts. I don't think 
these motors can be said to have improved the load factor: but, 
of course, this is an exceptional case, and generally speaking 
the load factor will increase enormously with a motor load. 
But I certainly do not entirely agree with the first part of the 
paragraph. I think that it will be found that the growth of the 
lighting load will increase the load factor, for the following 
reasons. The first places to be lighted generally—at any rate 
in provincial towns—are shops; the lighting hours of shops are 
probably shorter than any, unless the shop happens to be a 
particularly dark one; shops generally close about 8 o'clock in 
the evening, and, in any ease, only we the light five days, 
they are therefore one of the worst consumers that can be 
obtained. 


As the mains are extended into the residential districts and 
more private houses are connected I feel sure that the load 
factor will increase. Private houses burn the light for seven 
days a week, and they very frequently have lights turned on 
up to eleven o'clock every night; and, in fact, during the 
summer time, whereas the lights in the shops are not put on 
at all, or else only on one day in the week, the lights in 
private houses are turned on every day. Again, all the shops 
use their largest amount of light and make their biggest 
demand on the plant at exactly one and the same time. The 
largest demand in private houses would be on the occasion of 
an entertainment, which some people from other houses would 
attend, and necessarily they would not have an entertainment 
going in their own houses; the result would be that their 
biggest demand on the plant would not be made that night. 
It therefore follows that what is known as the diversity factor 
in private house lighting is much greater than the diversity 
factor in shop lighting. By this diversity factor I mean the 
relation of the sum of the consumers’ maximum demands on 
the plant to the total maximuin demand observed at the 
station, The larger this difference the bigger the diversity 
factor and the better the load factor. Again, sinall shops, 
small houses—small premises of all kinds—generally burn 
their lights a much longer time than do larger places; that, 
at any rate, is my experience, and it is these small places 
which are generally the last to have the light installed. 
Assembly halls, municipal buildings and such like, are 
generally the first places to be connected, and they generally 
burn their lights shorter than any other class of consumer. 
Again, it should not be overlooked, I think, that all station 
engineers now recognise the enormous advantage that a good 
load factor is to the station, and they ure all aiming at accom- 
plishing this, and holding out inducements to the long-hou: 
consumer to use the light. The means adopted are of course 
various, some by the rebate system, some by differential tariff 
and some by reducing the price of current to a minimum ; and 
] think that the fact that local authorities are generally waking 
up to the idea that street lighting is extremely beneficial to 
the morals of a town will induce good street lighting to be 
adopted, and this will naturally mean more electric lighting. 
It is well known that street lighting is an exceedingly good 
adjunct in increasing the load factor of the station. 

The following figures will, L think, tend to prove my con- 
tention that a mere increase in the lighting load will increase 
the load factor. Last year we had no private houses 
connected, and for week ending April 28th our output on the 
station was 1,930 units, and our maximum load on the 
station was 111 kilowatts. For this year for week ending 
April 27th our output was 2,560 units and our maximum load 
120 kilowatts. We had in the meantime increased our street 
lighting aud connected several private houses, but though we 
have not done very much in this line, still, as you will see, our 
load factor has improved considerably. 

I quite agree with what you say with regard to the single- 
phase alternating system, viz., the adoption of this type of 
plaut in so many towns is probably retarding the use of 
motors very considerably, but still we do not find that even 
in places where direct current plant has been installed that 
the motor load is anything like what it is in America. This 
possibly points to other causes for non-adoption of electric 
motors. 

Apologising for having taken up so much of your valuable 
врасе. Yours, ќе., Jos. А. JECKELL. 


South Shields, June 4, 1598. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: If you can afford the space in your valuable journal I 
should like to add some remarks from a practical standpoint 
upon this subject. lngineersaremuchindobted to Mr. Crompton 
for having coined the expression **load-faetor," but L do not 
think it is necessary or desirable that its use should be confined 
strictly to the definition which Mr. Crompton originally gave. 
It is oniv by a knowledge of the ‘load-factors " of various 
places, apart altogether from considerations of plant capacity, 
that engineers are able to predetermine with tolerable accuracy 
the cost of working, and the revenue derivable from, an electric 
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light undertaking of any given size in any given class of locality, 
and I am much interested to find that Mr. Hammond's great 
experience in recording and utilising the data of electricity 
supply undertakings in this country has brought him to adopt 
the method of recording the load factor of а loeality which I 
suggested in a letter to the Editor of Lightning, published so 
far back as March 8, 1894, and also referred to when dis- 
cussing Mr. Wright’s paper at the Convention of the 
Municipal Electrical Association in 1896. 

It is, of course, essential that in using the term ‘load 
factor it should be quite clear what meaning is attached to it 
in each case. I venture to suggest that this can be most 
effectually accomplished by prefixing a suitable word which 
will, by its very nature, indicate the use made of the ex- 
pression—thus, “ local load factor" at once conveys something 
dependent upon locality. I suggest that ‘local load factor” 
should always be taken to mean “Ше ratio of the units 
generated in one year to the units which could have been 
generated if the maximum watts demanded at any instant 
during that year had been maintained throughout the entire 
year.” The unit of time in considering electric light stations 
must, I contend, always be a complete year, so as to embrace 
all the seasons. 

It will be observed that the above is independent of plant 
capacity. It requires, however, а correction for increment of 
load due to the growth of Jamp connections (or their equiva- 
lent), and for аё reason I suggested to Lightning in 1894 
that they should add two columns—one showing the maximum 
load in watts in the year under consideration, and the other 
column showing the maximum load in watts reached during 
the previous year—the difference would be a fairly accurate 
measure of the increment of load due to lamp connections 
during the year, and the mean would give sufficiently nearly 
the corrected maximum load in watts which corresponded to 
the total units actually generated in that year. 

Personal load factor clearly suggests a factor largely within 
the control of the engineer; this I suggest should be the name 
given to “the ratio of the units actually generated in one year 
to tbe units that could have been generated by the various 
generators employed, working at full load, during those hours 
in the year in which they were actually used." 

Lastly, I suggest that plant load factor—which indicates а 
factor largely affected by the capacity of the plant—should 
stand for the ratio of the units actually generated in a year 
to the units which could have been generated by the entire 
plant in the station (fully loaded) in the same period.” This 
latter may often be very low without implying either a bad 
«local load factor or a bad „personal load factor,” as it 
includes the stand-by plant and in a new station possibly a 
large margin for rapidly increasing demand. It is, however, 
very useful, as showing at a glance the commercial value of 
the undertaking at the moment, neglecting its potentiality. 

Though not directly bearing on load factors, it would be 
often useful to refer to the ratio of the maximum watts used 
to the maximum watts which the combined plant, less one of 
its largest units, will give, ав the plant margin factor. 
Before this figure approaches unity the wise station engineer 
will have got his extension order well on towards delivery.— 
Yours, &., R. A. Dawsarn. 


49, Queen Victoria-street, London, E. C., June 8, 1898. 


THE CATHODE-RAY SPECTRUM. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your issue of May 27, 1898 (p. 161), Mr. Н.С. 
Pocklington proposes an explanation of the “ cathode-ray spec- 
trum,” first described by K. Birkeland, which seems to be 
almost identical with that given in my Paper, Ueber Elek- 
trische und Magnetische Zerlegung der Kathodenstrahlung ” 
(Vienna Acad., March 8, 1898, and Wied. Ann., 65, p. 123, 
1898).* Mr. Campbell Swinton, in a Friday evening discourse 
delivered at the Royal Institution on February 4, 1898, an 
abstract of which was published in Nature, May 26, 1898 
(p. 88), seems to be of a similar opinion concerning the ex- 
planation of the above phenomenon. I am very glad to see 
An abstract. of Herr von Geitler's Paper appeared in last week's 
Electrician, p. 175. —Eb. E. 


that the explanations given by the two physicists cited and 
my own agree in the chief points, namely, that the bands 
are caused by the successive emissions of cathode-rays from the 
damped oscillating cathode and deflected in different degree 
by magnetic (and electric) forces. It seems to be quite indiffer- 
ent for the explanation of the fact what hypothesis is adopted 
concerning the physical nature of the cathode-radiation, pro- 
vided that the hypothesis admits the possibility of different 
kinds of cathode-rays deflected with different strength by the 
same magnetic (or electric) force. So I will not dwell upon 
the theoretical differences between the views of Messrs. Pock- 
lington and Swinton and myself, in order not to use up too 
much of your space and of your readers’ time. І will only 
add the one fact, as an answer to Mr. Pocklington’s question, 
that each line of the “magnetic spectrum” in my experi- 
ments is actually sharply bounded on one side and shaded off 
on the other.—Yours, &c., JOSEF VON GEITLER. 
Prague, German University, June 4, 1898. 


THE DESIGN OF RAILWAY MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: Permit me to make a few remarks on your criticism 
of my Paper on “ The Design of Railway Motors for Rapid 
Acceleration,” contained in your issue of last week. Taking 
the three points you raise in order—first, as to method of 
treatment of the subject. The principle adopted throughout 
has been to abandon entirely the method of rating motors in 
terms of apower unit, and to substitute а force unit. Such 
a unit is independent of the speed, but we are not on that 
account obliged to confine our attention to the motor at rest; 
on the contrary, at the outset of the Paper I show how we 
may state the conditions of motion in terms of the force unit. 
The second point to which you draw attention is the apparent 
assumption that the acceleration is to be constant throughout 
up to full speed. It is quite true that this assumption is 
made to begin with, but only with the object of leading on to 
the case of varying acceleration; in fact, the most important 
conclusions drawn are those relating to the advantages gained 
by a varying acceleration. In the third place you raise the ques- 
tion as to whether it is practically possible to carry out a design 
which the theory may show to be the right one. The two 
principal obstacles to this are: limited clearance and weight of 
motor. Into both of these the Paper enters at length, and 
shows how far the results which are attainable theoretically 
are modified by these limitations.— Yours, &c., 

Cuas. А. Canus-Wirsos. 


Hampstead, June 6, 1898. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: As it would appear, judging from to-day's issue of 
one of your contemporaries, that I did not make my meaning 
plain—even to the author of the Paper—at the discussion on 
Prof. Carus- Wilson's Paper on the 26th ult., I beg leave to 
supplement it by a few remarks which will, I hope, explain 
my reasons more clearly for disagreeing with Prof. Carus- 
Wilson's Fig. 5. 

I may say at the outset that I quite understood that Prof. 
Carus- Wilson's remarks related only to the shunt motor, but 
in view of the diagrams in Fig. 4 and the conclusions deduced 
on page 8 of the Paper, the inference may have been drawn 
by some that the error was equally negligible with the series 
motor; and the eurves in Fig. 5, which show a series motor 
covering the distance in less time than a shunt motor, may 
strengthen this wrong impression, 

It only needs pointing out for it to be seen that Fig. 5 13 
not a practical case ; for, if we have a locomotive to draw our 
train, we cut down its weight to nothing more than that 
necessaty for the requisite power; while, if we have motors 
on the bogies, we cut down their number (if we would 
reduce complication) to the minimum consistent with the 
necessary power and space available. In either case the 
limiting value of the initial acceleration is determined solely 
by adhesion, and in comparing the shunt and series motors 
Prof, Carus- Wilson has departed from this condition. 

lmagine the initial slope of the series curve (Fig. 5) made 
the same as that of the shunt curve, so that the series curve 
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falls away from the straight line oa on reaching а speed of 
about lOft. per second, and it will be evident that the current 
for the series motor would be required much longer at its 
maximum value and much longer at its final value than is 
shown ; also that the time required to cover the 500ft. would 
then be much greater for the series than for the shunt. 

Imagine, further, that the level part of the shunt curve 
(representing constant speed) was lowered so that the distance 
was covered in each case in the same time, and I think we 
shall find there is not much difference between ihe energy 
required in the two cases. 

The example I cited from Mr. Short, as well as that which 
had occurred in my own work, апа my deductions therefrom, 
were ba:ed on an equal initial acceleration in the two curves 
compared. In the latter case both curves were for the same 
final speed, and in departing from this I venture to think Mr. 
Short rather gave his case away, 80 far as energy consumption 
is concerned. 

My remarks were intended to show, not that Mr. Short's 
apparatus for effecting it was perfect, but that the principle of 
carrying the acceleration at its full value up to the point when 
the maximum speed of the train is reached is a good one, and 
this I venture to think has yet to be disproved. 

Prof. Carus-Wilson's own conclusions and his curves iu 
Fig. 4 are, in fact, bared on this assumption, though he does 
not explain how he proposes to obtain it with а series motor. 

Hoping I have made this clear, and that you will be able to 
find space to insert this letter.—Yours, &c., 


Charlton, Kent, June 2, 1898. А, M. TAYLOR. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions oan be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


street, London 
NOW READY. 


t Tup BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 


“THe STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price бв. net; abroad, 6s. 3а. This work is intended to serve аза 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers ПАП зв certain examinations in electrical 
subjects, "The book is very fully illustrated. 

* LABORATORY NOTES AND Fokus. — With the above title we have ready 
the New Edition of а set of 40 Elementary and Advanced Exercises for 
use in Electrica] Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, sd will be found of great service to Teachers, Demon- 
strators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1a. net; or the set of Twenty Elementary 
(or Advanced) Exercises can be obtained, price 5a, 6d. net. The complete 
Seb of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

„ELXCrRIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 118. 

“ELECTRICAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 88. А 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

"THE MANUFACTURE oF ELxorgIo Ілонт CARBONS."— A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated, 
price 18. 6d. ; post free, 1s. 9d. 


% ARMATURE WINDINGS OF ELzorBRiO0 MaoHINES."—By Н. F. Parshall. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on d o design. Large 4to, 870 pages, 140 full-page 
illustrations and 65 full-page tables, 808., post free. 

„PRE ELECTRICIAN" PRiMERS.—In Two Volumes. Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, poet free ; clotb, 
2s. 9d. Single Primers, 3d. each, post free. 

% Morra POWER AND GEARING FOB ELECTRIOAL MACHINEBY."—B 
E. Tremlett Carter, C.E., M.I.E.E. Price 12s. 6d., post free; ab 
13s. 6d. Prospectus poet free. 

‘SIGNALLING ACROSS SPACE WITHOUT Wires BY ELEOTRIO WAVES." 
Being a Description of the Work of Hertz and his Succeesors. —By Dr. О, 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net 
22. 9d. post free. 

t THE STEAM ENGINE INDICATOR AND INDICATOR DraGRAMs.”—Edited 
апа enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

THE ART OF ELECTROLYTIO SEPARATION ОР METALS."—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

% ELgOTRO-CHEMIBTBRY."—By Dr. G. Gore, Third Edition. Price 2s., 
post free. 

t ELgorRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young. Fully Illustrated. Price, 10s. êd., post free. Now ready. 

“t SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTUBE."— By E. J. 
WADE. In the Press. 

“THR MANUFACTURR OF CARBONS FOR ALU ELECTRICAL PURPOSES.” — 
By Francis Jehl. In the Press. 

„PR ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition, Price 198. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

% ELTOrRIO LAMPS AND ELTOrRTO LIGHTING,” Prof. J. A. Fleming 
M.A., D. So., F.R.S., is handsomely bound, and of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

‘“‘SopMABINS CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. 

‘t ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
128. 6d. ; post free, 136. Vol. II., in preparation. 

‘t DRUM ABMATURES AND COMMUTATOBS," by Мг. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

„% PRACTICAL NOTES FOR ELTOrRIOAL STUDENTS."—By Messrs. A. К. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

4% Tug ELEgOTRIO ARO.“ - By Mrs. Ayrton. In the Press. 

"THE POTENTIOMETER AND ITs ADJuNoTS”: A Universal S 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free; abroad, 6s. 6d. Digest post free. 

“LOCALISATION OF FAULTs IN ELEOrRIO Ілонт Mama.“ — By Е. O. 
Raphael. Price бв., post free ; abroad, бз, 6d. Prospectus on application. 

„The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


tem of 


TENDERS INVITED. 


It will be seen from an advertisement elsewhere that the 
Corporation of Tynemouth invite tenders for steam dynamos, 
balancer and booster, &c. Specifications, &c., may be obtained at 
the offices of the consulting engineers, Messrs. Lacey, Clirehugh 
and Sillar, 12, Delahay-street, Westminster, London, S.W., and 
tenders must be delivered at the office of the town clerk (Mr. 
Horatio A. Adamson), Howard-street, North Shields, by the 
20th inst. 

The Bethnal Green (London) Board of Guardians invite tenders 
for supplying the necessary plant and installing the electric light at 
their new infirmary, Palestine-place. Plans can be seen at and speci- 
fications and forms of tender obtained from the architects (Messrs. 
Giles, Gough and Trollope), 28, Craven-street, Charing-cross, 
W.C. Further particulars are given in our advertisement columns, 
and tenders must be delivered to the clerk (Mr. David Thomas), 
Admiristrative Offices, Bishop's-road, Victoria Park, London, N.E., 
by the 28:h inst. 

The Corporation of Leeds invite tenders for the supply of two 
engines and dynamos and for 50 electrical tramcars, some details 
regarding which will be found in an advertisement on another page. 
Particulars, &c., can he obtained from the Town Clerk or from Dr. 
John Hopkinson, F.R.S., 26, Victoria-street, London, S.W., on 
Thursday next. 16th inst., and tenders must bejsent in to the 
Town Clerk, Town Hall, Leeds, not later than Wednesday the 
20th inst. 


The Corporation of Cardiff require tenders for the supply and 
delivery of two water tube-boilers with superheaters, and also of a 
300-kilowatt steam alternator for their electricity supply works, 
Ап advertisement on another page gives additional particulars, and 
tenders must be sent in to the town clerk (Mr. J. L. Wheatley), 
Town Hall, Cardiff, by the 28th inst. 
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The Glasgow Corporation invite tenders for the supply of electric 
meters for twelve months, and for providing and erecting a con- 
densing plant at their Port Dundas electricity station. Further 
particulars are given in our advertisement columns, and tenders 
must be sent to the town clerk (Sir J. D. Marwick), City-chambers, 
Glasgow, by the 18th inst. 

The Urban District Council of Llandudno invite tenders for the 
supply and delivery for 12 months of electricity meters, Some 
further particulars will be found on another page, and tenders 
must be delivered to Mr. Alfred Conolly, Clerk to the Council, 
Council Oflices, Llandudno, by 10 a.m. on June 16th. 


As will be seen from our advertisement columns, the Corporation 
of Hertford invite offers for a lease of their Provisional Order. 
Further particulars can be obtained from the town clerk, Mr. T. J. 
Sworder. 


The Town Council of East London, Cape Colony, invite tenders 
for the erection of buildings, and the supply of electric lighting 
machinery, electric tramcars, plant, rails, &c., and for their main- 
 enance for six months from completion. Tenders to Messrs. Dyer 
and Dyer, 17, Aldermanbury, London, E.C., by 28th inst. 

The Edinburgh Corporation invite tenders for the wiring of the 
Police Chambers (about 400 lamps). Tenders to the town clerk 
(Mr. Thomas Hunter, W. S.), City Chambers, Edinburgh, by 
14th inst. 


The Corporation of Southampton invite tenders for the supply 
and erection of cast-iron and wrought-steel lamp columns, arc and 
incandescent lamps, automatie switches and fittings. "Tenders to 
town clerk (Mr. George В. Nalder), Municipal Oflices, Southampton, 
by 20th inst. 


The Vestry of St. Pancras (London) invite tenders for the supply 
of condensing plant, steam pipes, Ko., for the Regent’s Park 
generating station, 47, Stanhope-street, N.W. "Tenders to the 
vestry clerk (Mr. C. H. К. Barrett), Vestry Hall, Pancras-road, 
London, N.W., by 14th inst. 


The Bournemouth Corporation invite tenders for the supply of 
cables, arc and incandescent lamps, wiring, switchboards, fittings, 
&c., and steam dynamo. Tenders to town clerk (Mr. J. Druitt, 
jun.) by 5 p.m. 

The Postmaster-General invites tenders for the purchase of about 
25 tons of gutta-percha, 55 tons copper (wire, plates, &c.), and a 
quantity of other metals, india-rubber-covered wire, glow lamp 
tops, dry battery cells, &c. "Tenders by 10 a.m., June 20. 

The London County Council require tenders for engines, 
dynamos, accumulators and other plant required at the Crossness 
Outfall Works, near Erith, Kent, and for providing and fixing 
cables, wires and all necessary fittings, apparatus, lamps, &c., 
for lighting the Crossness pumping station works by electricity. 
Tenders to County Hall, Spring-gardens, S.W., by 10a.m. June 21. 

The Edinburgh Corporation invite tenders for the supply of cast- 
iron pipes, pavement boxes and collars for jointing earthenware 
casing for their electrical department, Tenders to the Town Clerk 
by 14th inst. 

Тһе York Corpora*ion want tenders for the erection of electricity 
supply station buildings. Tenders to City Engineer, York, by 
25th inst. 

Tenders for the electric lighting of the Rochdale Union Work- 
house must be sent to the Clerk, Townhead, Rochdale, by 20th inst. 

The Municipal authorities of Sofia (Bulgaria) are again in the 
market for tenders for the concession for the electric lighting of 
the city and for the construction and working of an electric tram- 
way. Tenders were called for about 12 months ago, but apparently 
without result. Tenders must bein by 27 


7th inst. 
TENDERS RECEIVED AND ACCEPTED. 


We are glad to learn that the Liverpool City Council have now 
decided to accept the tender of Messrs, Willans & Robinson 
(Limited) for the supply of two compound engines and dynamos 
at £6,530 each, and one triple expansion engine and dynamo at 
£6,939, The acceptance is subject to a clause being inserted in 
the contract that the contractors will guarantee the satisfactory 
working of the engines up to 1,500 rH.P., and will make good 
any breakage caused by weakness, defective material or workman- 
ghip, for twelve months from the date of their being taken over by 
the Corporation. 

The Tramways Nub-Committee of the Glasgow Corporation 
recommend the acceptance of the tender of the Westinghouse 
Electric Company for the electrical equipment of the High-street 
tramway. 

The Tramways Committee of the Sheffield Corporation have 
accepted the tender of the British Thomson- Houston Company for 
the electric equipment and the Peckham trucks for the 15 cars on 
order from Messrs. Milnes and Co., at £433, Єз. 8d. per car, and 
also for 12 single-deck cars, including electrical equipment and 
trucks, at £017. 16s. 8d. per ear. 


The Harrogate Town Council have accepted the tender of Mr.G. 
A. Steinthal for wiring and fitting the spa and grounds for the 
electric light, at £189. 

The Derby Town Council have accepted the tender of Messrs. 
S. ^ de Ferranti (Limited) for alterations to switchboard at the 
electricity supply works at £400. 


The S:ockton Corporation has authorised the Gas Committee to 
accept the tender of the Brush Company for the supply of the 
necessary plant and machinery for the proposed electricity supply 
works. The scheme is estimated to cost about £17,000. 


APPOINTMENTS VACANT AND FILLED. 


The War Oflice require an electrical engineer with thorough 
mechanical and electrical training, and experience of electricity 
supply station works; and also an electrical and mechanical 
draughtsman. Further particulars are set out in our advertise- 
ment columns. Applications should be sent to the Under Secretary 
of State for War, War Office, PPall- mall, London, S.W. 


The Town Council of Aberdeen invite applications for the position 
of borough electrical engineer, at a salary of £225 per annum. 
Applications to town clerk (Mr. W. Gordon), Town Hall, Aberdeen, 
before 17th inst. 


The Electric Committee of the Belfast Corporation are about to 
appoint two engineera-in-charge, and particulars of the qualifica- 
tions required will be found set out in an advertisement elsewhere. 
Applications have to be sent in to Sir Samuel Black, Town Hall, 
Belfast, not later than the 21st inet. 


The Corporation of Birmingham require an assistant teacher in 
chemistry and physics for the Municipal Technical School. Salary 
£100. Applications to the Secretary, Suffolk-street, Birmingham, 
by 27th inst. 

The Council of Mason University College, Birmingham, invite 
applications for the position of Lecturer on Technical Electricity, 
vacant by the resignation of Mr. R. Н. Housman, M. I. E. E. Appli- 
cations to the registrar (Mr. Geo. H. Morley) by June 20 


The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the post of Assistant-Lecturer and 
Demonstrator in Physics at a stipend of £190, increasing to £150, 
per annum. Applications by June 14th to Mr. H. F. Stockdale, 
secretary, at the College. 


The Southport Corporation require an electrician to take charge 
of the apparatus, launches, &c., at the Marine Lake ; wages, 398. 
An advertisement elsewhere contains further particulars. Appli- 
cations to town clerk (Mr. J. Davies Williams), by 13:h inst. 

The Wimbledon District Council invite applications for the 
position of clerk of works in connection with the erection of the 
electricity supply station buildings and chimney. Salary £3. 9з. 
per week. Applications to Clerk cf Council, Wimbledon, by 
13ch inst. 

An assistant is wanted at the South African College, Cape Town, 
to teach engineering, drawing, elementary physics and elementary 
wood and iron work, Commencing salary £300 per annum. Appli- 
cations marked Cape," c o Nature, St. Martin’s-street, W. C., by 
24th inst. 


A skilled mechanic (with some experience in electrical work) 13 
required for the engineering workshop of the Municipal School of 
Science and Technology, Brighton. Some further particulars aré 
given in our advertisement columns. Applications must be sent to 
the Principal of the School, by Wednesday, the 22nd inst. 


At the meeting of the Londonderry Corporation, on Tuesday, 
the applications for the position of electrical engineer were con- 
sidered. There were 51 candidates, but eventually Mr. Robert 
Valentine Macrory, late of Messrs. Siemens Bros. and Co., Wool- 
wich, was selected for the position. 


The St. Pancras Vestry have elected Mr. Е. A. Wilkinson (super 
intendent of mainsto the Bournemouth and District Electric Supply 


Company) to the post of inspector of works, vacant by the resigns- 
ticn of Mr. J. C. A Ward. 


SALES BY AUCTION, &c. 


Particulars will be found in an advertisement on another page 
of the sale by public auction on the premises, Dravington-road, 
Paddington, London, W., on Thursday and Friday, June 16 
and 17, at 11 o'clock each day, of a costly collection of nearly 
new engineers' tools, finished and untinished cycles, and а quantity 
of engineers’ stores, &c. Catalogues of this sale can be had of 
Mr. James Worley, 27, Leadenhall.street, E.C., of Messrs. 


Hubbard, Son and Eve, solicitors, 110, Cannon-street, E.C., and 


of the auctioneers, Messrs. Fuller, Horsey, Sons and Cassell, 
11, Dilliter-square, E.C., London. 

On Thursday, June 30, at 11 o'clock, Messrs, Fuller, Horsey, 
Sous and Cassell will (unless previously disposed of as a whole) sel 
by auction on the premises, the Leamington Cycle Works, Bedford- 
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street, Leamington, a quantity of modern engineers’ tools by well 
known makers. Particulars of this sale will be found in an adver- 
tisement elsewhere, and catalogues may be had of Messrs. Daker, 
Blaker and Hawes, solicitors, 117, Cannon-street, London, E.C., 
and of the auctioneers as above. 


BUSINESS CHANGES. 

Mr. J. T. Niblett has resigned his position with the Lithanode 
Electric Storage Company, and has entered into partnership with 
Mr. Malcolm Sutherland. The new firm will carry on business 
under the style of Niblett and Sutherland. 

Mr. H. H. Hall has resigned his position as engineer to the 
Electric Lighting and Fittings Corporation (Limited), and has 
joined the Walsall Electrical Company (Limited) as its Liverpool 
representative. 

Messrs, F. M. Prockter, A. Turner and Н. F. Clough (trading 
as Prockter and Co.), electrica] and general engineers, 104, Vir- 
ginia-street, Southport, have dissolved partnership. Debts by 
Mr. H. F. Clough. 

Messrs. Dobsons and Curtis Bros. (Limited), of Dublin, have 
opened a branch office at 74, South-mall, Cork. The office will be 
in charge of Mr. L. E. Buckell. | 

Messrs. Pritchetts and Gold notify that they are removing, оп 
the 13th inst., from 31, Soho-square, W., to 15, Hart-street, 
Bloomsbury, W.C., London. 


Bankruptcies.—In the bankruptcy of Robert C. Douglas, May- 

field, Urban-road, Sale (formerly trading at Manchester as the 
Manchester Electric Company), the first meeting of creditors takes 
place on 10th inst., at the Official Receiver's, Byrom-street, and 
the public examination on 13th inst., at the Court House, 
Manchester. 
— The first meeting of creditors took place at Sheftield, 
on Thursday last, in the failure of John Henry Dewhurst and 
George Longden, trading as John Dewhurst and Son, at Attercliffe- 
road, Sheffield. The receiving order was made on May 12 on а 
creditor's petition. The statement of affairs showed £1,938. 29, 10d. 
owing to unsecured creditors, and £205. 10s. 11d. liabilities on 
accommodation bills, total £2,143. 13s. 9d. The only assets were 
some doubtful and bad debts, estimated at £100. The Official 
Receiver acts. 

Fowler-Waring Cables Company, Limited (in Liquidation). — 
The following letter has been forwarded to the creditors of this 
Company: 


110, Fenchurch-street, London, E. C., June 1, 1898. 

Dear Sim: We beg to inform you that at a meeting of the shareholders 
of the above Company, held on the 25th day of May last, an extraordinary 
resolution was unanimously passed to wind up the Company voluntarily, 
and at the same meeting we, the undersigned, were appointed joint 
liquidatora for the purpose of the winding up. Your name appears in the 
books of the Company, and, accordingly. we have to ask you to forward to 
us the particulars of your debt or claim, if any, on or before the 14th day 
of June, 1898. Gro. FLEMING and J. A. Di ackwoop, Liquidators, 

Dermatine.— An interesting price list of dermatine specialities is 
issued by the Dermatine Company of London. The list includes 
a brief historical note on india-rubber, gutta-percha and dermatine. 
The latter substance was evolved in the early 80's by Mr. Zingler, 
while endeavouring to discover a substitute for gutta-percha for 
electrical purposes. 

‘‘Cassier’s Magazine."—The June issue of this magazine is 
almost entirely devoted to naval matters. The number is of excep- 
tional interest. 

“The Journal."—No. 135 of the Journal of the Institution of 
Electrical Engineers can now be obtained, price 33., of Messrs. 
E. and F. N. Spon, 125, Strand, London, W.C. This number 
contains the conclusion of the discussion on Mr. Robert Hammond's 
Paper on The Cost of Generation and Distribution of Electrical 
Energy," and also Мг. Н. Е. Parshall's Paper on Earth Returns 
for Electric Tramways’; Mr. А. P. Trotter's ** Note on Return 
Feeders for Electric Tramways,” Major Cardew's ** Note on Electric 


. Tramways," and Mr. L. Andrews' ** Prevention of Interruptions to 


Electricity Supply," with the discussions thereupon. 

Stage Construction.—Mr. Edwin O. Sachs, of 11, Waterloo- 
place, Pall-mall, London, forwards a prospectus of Stage Con- 
struction,” in which Mr. Sachs points out that the application of 
electric power to stage mechanism has so far received little attention 
in this country. 

Forthcoming Books—Messrs. Seeley and Co. announce that 
they are about to publish ** A Short Popular Account of Wireless 
Telegraphy," by Mr. К. Kerr, to which Mr. W. Н, Preece will 
contribute a preface. 

Messrs. Archibald Constable and Co. will shortly publish a work 
by Mr. Percy E. Scrutton, entitled ** Electricity in Town and 
Country Ноизев.” 

Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 


wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 2 to 7, 
with the ports of destination :— 

Adin, £600 (telegraph apparatus). Argentina—Buenos Ayres, £264. 
Australasia—Auckland, £126 ; Launceston, £10 ; Melbourne, £98 ; Perth, 
£152 ; Sydney, £85 ; Wellington, £132. Be/lyium—Ostend, £36. Brazil 
—Rio Janeiro, £98.  China—Shanghai, £54. — Denmark — Copenhagen, 
£5,600 (telegraph cable, £gypt—Alexandria, £305 (telegraph material). 
Gibraltar, £60. Holland—Amsterdam, £200. Jndia—Bombay, £645 
(including £61 telegraph apparatus)  J/te/y—Genoa, £637. Japan 
Yokohama, £23. Portugal — Lisbon, £793. Russia —St. Petersburg, £110. 
Stam—PBangkok, £405. South Africa—Durban, £51. Straits Settlements — 
Singapore, £14,659 (telegraph cable). Sweden —Stockholm, £1,545 (tele- 
graph wire). Uruguey— Monte Video, £157. Total (for віх days), £27,214 
against £31,517 for eight daya (June 2 to 9) last year. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Barnes.—The application of the District Council for a Provisional 
Order has been granted. 

Barnsley.— The Town Council on Tuesday decided to instruct 
their consulting engineer (Mr. T. L. Miller) to prepare plans and 
specifications of the proposed electricity supply scheme, and to 
make formal application to the Local Government Board for sanc- . 
tion to borrow the necessary moneys for carrying out the work. 

Battersea (London). — The Vestry has received a communication 
from the National Telephone Company inviting its reconsideration 
of the decision not to permit the Company to lay underground 
telephone tubes in the parish. The Vestry, however, decided to 
adhere to its previous refusal. 

Belfast.—The Belfast Street Tramways Company have decided 
to make another effort to come to terms with the Corporation on 
the vexed question of electric traction for the local tramways. The 
Corporation recently constituted the Electric and Law Committees 
a special committee to deal with the question of the advisability of 
adopting electric traction, and this Committee has now appointed 
a small sub-committee to discuss the matter with the Company. 

Bexhill.—The sanction of the Local Government Board to the 
borrowing of £20,000 for the purpose of establishing electricity 
supply works has been received by the District Council. 

Birmingham.—The greater part of Tuesday's Town Council 
meeting was devoted to 4 discussion of the report of the Public 
Works Committee on the tramway question. An abstract of this 
report and its recommendations appeared in our issue of the 27th 
ult. Prior to the meeting the Chairman of the City of Birmingham 
Tramways Company (Mr. J. Ross) submitted а letter proposing 
certain terms upon which an arrangement might be arrived at, and 
suggesting that the Board of Trade might be asked to adjudicate 
between the parties. Eventually the Committee's report was 
rejected, and an amendment was carried by & majority of one, 
declaring that before further offers or concessions relating to the 
form of traction or other matters were made to the City of Bir- 
mingham Tramways Company, it was necessary that the Council be 
fully informed as to the experience of other towns. 

The General Purposes Committee have published their report on 
the proposal to purchase the undertaking of the Dirmingham Elec- 
tric Supply Company. Amongst the conditions of purchase are: 
That the Corporation apply for and obtain Parliamentary powers 
in 1899, authorising the purchase, the Corporation not to be com- 
pelled to purchase if Parltament should impose on them a period for 
repayment which the Corporation could not accept. That the Com- 
pany should carry on the business on behalf of the Corporation until 
Parliamentary powers are obtained, the Corporation sanctioning 
payment of a 5 per cent. dividend out of the Company's protits of 
1807, and a 6 per cent. dividend out of its prolits of 1898, on the 
present share capital. Upon completion the Corporation to pay hy 
way of interest such sum as, together with any sum actually paid 
under this sanction, shall represent 6 per cent. per annum on the 
share capital, from Jan. 1, 1598, until completion ; that the pur- 
chase money be paid іп cash or in Corporation Two and a- Half per 
Cent. stock at par (redeemable according to usual terms of issue), 
or partly in one and partly in the other, at the Company's option. 

Blackpool.—The accounts of the electric lighting and tramway 
departments were presented at Tuesday's meeting of the Town 
Council. The gross profit on the tramways was £5,290, and after 
allowing for interest (£2,984) there was a net profit of £2,306, 
against £230 last year. The electric lighting gross profits had been 
45,675. The interest on capital and sinking fund was £3,850, 
leaving a net profit of £1,819. In moving the adoption of the 
accounts the Chairman of the Committee (Mr. J. B. Brodie) said 
that they were going to make some concessions to consumers. There 
would be no rent charged for meters, meaning decreased receipts 
of £300 a year. Places of worship were to be charged a uniform 
rate of 5d. per unit. There was, however, a suspense account of 
£13,700 for new cables, and until that was paid the Committee had 
decided not to supply at a rate which meant loss to the town. 
Statements had been publicly made that the demand indicator in 
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use could be, and was, systematically altered by certain consumers. 
Anyone attempting such a practice was liable to а term of penal 
servitude. It was proposed in committee to give Mr. Quin, the 
borough electrical engineer, an increase of salary from £300 to 
£400 а year. Mr. Brodie stated that Mr. Quin had had several 
offers of posts with much larger salaries, but if he obtained the 
increase he would stop at Blackpool to carry out the important 
works in prospect, including extensions to the value of £49,000. 
The minutes were approved. 

Blackpool-Fleetwood Tramway. This electric tramway was 
opened on Wednesday. The length of the new line, which is 
equipped on the overhead trolley system, is over 10 miles. It is 
now proposed to extend the tramway along the Ribble Valley to 
Preston. 

Bognor (Sussex).—The District Council have appointed a com- 
mittee to consider and report upon the advisability of establishing 
electricity supply works. 


Bray (Ireland). —Hitherto a uniform rate of 6d. has been charged 
for electric current. It has now been decided to introduce a dif- 
ferentia] rate of charging, and, in future, after the first 14 hours’ 
maximum demand the price will be 34d. per unit. 


Bristol.—The report of the electricity department of the Cor- 
poration for the past year has been issued. The total number of 
units generated was 1,162,780, while the total number of units 
sold was 910,888, compared with 650,758 in 1896. Private 
customers took 743,163 units, and 108 public lamps 167,725 units. 
The cost of the public lamps was £3,651, and the total output sold 
cost a fraction under 2 5d. per unit—a figure which does not vary 
much from that in 1896. Тһе amount carried to net revenue 
account was £11,019. Interest on loans absorbed £3,741, repay- 
ment of principal £4,400. The net profit therefore amounted to 
£2,878, and, after allowing for the £5,000 brought forward, the 
Committee transferred £3,000 to reserve and carried forward 
£5,088 as a balance in hand. The capital expenditure to date is 
£145,556, and of this sum £32,397 was spent during the past year. 


Burnley. — The total profit on the working of the Town Council's 
Electricity Works during the past year amounted to about £800. 
The undertaking is, therefore, in a satisfactory position, steady 
progress having been made during the year. 

Burslem.— The Town Council have notified the Wolstanton 
District Council that they propose to apply for а Provisional Order 
for Wolstanton. 

Bury (Lancs.)— The Town Council have adopted the recom- 
mendation of the Electric Lighting Committee, to increase the 
salary of the borough electrical engineer (Mr. S. J. Watson) from 
£200 to £250 per annum. 

Cardiff.—The Electric Lighting Committee have adopted the 
recommendation of the borough electrical engineer (Mr. N. 
Appelbee) to light Newport-road electrically. Fifteen arc lamps 
will be required, but after midnight pairs of incandescents will 
replace each of the arcs, The capital expenditure involved is £170. 

Cheltenham.— The Town Council have adopted tho sugges- 
tion of the borough electrical engineer (Mr. Hamilton Kilgour) to 
light Gloucester-road from High-street to the Lansdown Castle, 
апа Tewkesbury-road from Gloucester-road to High-street railway 
station, by arc lamps, at an estimated cost of £3,809. 

Colwyn Bay.—Col. J. T. Marsh has held a Local Govern- 
ment Board inquiry into the application of the District Council to 
borrow £2,000 for the purpose of lighting the promenade elec- 
trically. The clerk (Mr. J. Н. Roberts) appeared in support of the 
application, and Mr. S. V. Clirehugh (Lacey, Clirehugh and Sillar) 
gave technical details of the scheme which provided for the erection 
of a gas engine plant. The promenade is to be illuminated by 
24 arcs. 

Darlaston.—The District Council having arrived at a satisfactory 
agreement with the Midland Electric Corpora*ion for power distri- 
bution have withdrawn their opposition to the company's applica- 
tion for a Provisional Order. 

The General Purposes Committee are considering an application 
in connection with the equipment of the South Staffordshire tram- 
ways on the overhead trolley system. 

Devonport.— Prof. Kennedy, consulting engineer to the Town 
Council, has paid a visit to Devonport for the purpose of selecting 
a site for an electricity generating station. 


Dover.—The Dover Electricity Supply Company have decided to 
further reduce the price of electric current. The revised scale of 
charges comes into force on July 1. 

It is announced that the Municipal electric tramway has been 
во successful that the profits on the past six months' working have 
been such as to enable the Corporation to make a large reduction in 
the town rates. 

Ealing.—The greater part of the last sitting of the District 
Council was taken up by а discussion of the circumstances under 
which the assistant engineers at the electricity station resigned 


their position. The outcome was that the Electric Lighting Com. 
mittee were asked to consider and report upon the matter. 


Electricity in Pumping.—In moving the adoption of the engi- 
neer's reports at the last meeting of the South Staffordshire Mines 
Drainage Commission, Mr. J. B. Cochrane referred to the scheme 
for unwatering the Tipton mines. Since their proposal to deal 
with it by hydraulic power the Midland Electric Corporation for 
Power Distribution had come to the front, and it was obvious that 
the Commission would be saved a great deal of expense by taking 
advantage of the Company’s echeme in bringing power to certain 
points whore it could be utilised by the Commissioners. It would 
save a third of the water that now went into the mines, whilst the 
financial saving would be enormous. They had borrowed £100,000 
for unwatering the mines of the Tipton district, and had calculated 
that by means of electric power £20,000 only would be necessary 
to provide 50 surface pumping stations. Thera would be, in addi- 
tion, the energy to be paid for, and the necessary superintendence 
of the various stations. The steam portable engines would cost 
between £50,000 and £60,000. 

Electric Omnibuses.—Arrangements are, it is stated, being 
made to run an electric oinnibus line from Swiss Cottage, running 
up Fitzjohn’s-avenue to a point close to the summit of Hampstead 
Heath, London, N.W. 


Gandia. —The public thoroughfares of this Spanish town, where 
the electric light was inaugurated in May, 1897, are now lighted by 
electricity from sunset to sunrise. 


_Glasgow.—The City Council have adopted the report of the 
city electrical engineer (Mr. W. A. Chamen) recommending the 
substitution of incandescent for arc lighting at St. Andrew's Hall, 
at an estimated cos* of. £300. 

The Tram ways Committee are at present considering the question 
of constructing several new tramway routes, the total length being 
over 11 miles. 


Halifax.—The town was en féte yesterday (Thursday) owing to 
the celebration of its municipil jubilee. The items on the pro- 
grmme yesterday included the formal inauguration of the electric 
tramways and the taking over of the technical school. The total 
length of the tramways is about four miles, and the cost of construc- 
tion and equipment on the overhead trolley system has been about 
£30,000. 

Hamburg.—At the end of June, 1897, it was estimated that the 
number of electric lamps installed in this city was equal to 246,026 
3 c.p., there being 2,489 arcs and 85,381 incandescents. 


Hastings.—The Town Council have selected Mr. P. M. B. 
Grenvile to prepare a report on the propesal to purchase the 
undertaking of the Hastings and St. Leonard s-on-Sea Electric Light 
Company. The report is being prepared at the instance of the 
Local Government Board 


Ilkeston.— The Town Council have decided to obtain Provisional 
Orders for the erection of electricity supply works and for the con- 
struction of tramways in the district. 


International Association for the Protection of Industrial 
Property.—The accond congress of the above Association, under 
the presidency of Sir Н. Roscoe, F.R.S., was held on June 1, 2 and 3, 
at the Society of Arts, Londop. The chief object of this organisation 
is to develop international protection of patents, designs and similar 
forms of property, and there were present on the occasion about 
300 members hailing from the Continent of Europe, United States, 
and various parts of Great Britain. Some cf those present were 
delegated by foreign governments, Germany, France, Belgium and 
Hungary, being so represented. A resolution was proposed that 
the granting of patents should be based on the following principles: 
(1) Examination of the correctness of the documents left in support 
of the application made in a generous spirit, and with thesole object 
of remedying any serious errors which they may contain ; (2) search 
by the examiner for prior patents, of which the printed publications 
are placed at his disposal by the adininistration to which he belongs, 
and a preliminary and secret notice pointing out to the applicant 
the prior patents which seem to relate to a similar invention ; (3) 
grant of patents at the risk and peril of applicant. This was 
seconded by Mr. Alexander Siemens, but as the subsequent debate 
revealed much diversity of opinion, it was decided not to submit 
the resolution to a vote, but to defer the whole question until the 
next congress. Papers were read as follows: Various Systems of 
Granting Patents for Inventions in Different Countries,” by Mr. C. 
D. Abel, London; The Etfect of the Various Modes of Granting 
Patents in Germany," by Herr J. von Schutz, Berlin; The 
Granting of Patents in Switzerland,” by M. E. Imer-Schneider, 
Switzerland ; ** Trade Marks under the English Law,” by Mr. J. 
Cutler. Q C. ; The Right of Priority,” by M. G. Maillard, Paris ; 
The Registration of Designs, by Mr. Lewis Edmunds, G. C.; The 
Establishment of a Division of the High Court of Justice for the 
Trial of Scientific Causes," by Mr. Lewis Edmunds, Q.C. ; &c. 
Lengthy and important discussions arose on these papers and upon 
a large number of subjects introduced by the delegates relating to 
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the patent laws and patent office regulations of the countries which 
subscribe to the Convention of Union. It was decided to hold 
next year's assembly in Switzerland, under the presidency of M. 
Huber W. Mer, president of the Swiss Society of Machinery 
Manufacturers, Zurich. 


Leeds.—The Highways Committee of the Corporation have 
decided to proceed with the construction of tramways to Beeston 
and along the Elland-road. 


Leith.—The Town Council have agreed, by six votes to five, 
“to authorise their electrical engineer to advise parties as to the 
wiring of their premises, with a view to their taking electric 
supply, on condition that the fees received by him be put into а 
fee fund in the Council's hands. out of which the Council might, 
at any time they think fit, allow Mr. Bryson any extra remunera- 
tion." 


Light Railways.-—The Light Railway Commissioners have held 
an inquiry into the application for power to construct a system of 
light (electric) railways in Hastings, Bexhill and district, The 
inquiry extended into two days. ()n Tuesday evidence in favour of 
the application was given by Mr. Waller, engineer for the scheme, 
Mr. W. Murphy, one of the promoters, and by several prominent 
citizens. Though the scheme was supported by the Town Council 
there was strong opposition from the London, Brighton and South 
Coast Railway Company, the Hastings Omnibus Company, and 
others. On Wednesday the Commissioners intimated that as there 
was a feeling of great opposition to tramways, although the 
majority of the Council was in favour of the project, they did not 
think it desirable to try and force upon the town a scheme which 
was not generally acceptable. 

The Light Railway Commissioners have passed, in a modified 
form, the scheme for the construction of a network of electric 
tramw.'vs between Chatham, Rochester and New Brompton. The 
tramways are to be equipped on the overhead trolley system, and 
the promoters have undertaken to contribute about £10,000 
towards the widening of various streets. The local authorities are 
to have the option of purchasing the undertaking at the expiration 
of 42 years. 

The Southall-Norwood District Council have decided to support 
the London United Tramways scheme for the construction of a 
light railway from Hanwell, through Southall, to Uxbridge. 

The Knaresborough Council have approved of the scheme for the 

construction of a light electric railway between Knaresborough and 
Harrcgate. 
. The Board of Trade have approvea the scheme for the con- 
struction of a light electric railway between Ramsgate and Margate, 
and it is stated that the promoters will shortly commence work on 
the permanent way. 


London Common Council.—-At the meeting of the Common 
Council yesterday (Thursday) Mr. T. Н. Hitching was io move 
that it be referred to the Streets Committee to consider and report 
as to the desirability of approaching the City of London Electric 
Light Company, with & view to the acquisition by purchase of so 
much of that Company's undertaking and plant as is situated within 
the City, together with the generating station at Bankside. 


Lubeck (Germany).— This town is at the present time in tele- 
phonic communication with 41 German and 19 Danish towns. 


Ludlow. The Town Council have resolved to apply for a 
Provisional Order. 


Motor-Car Licences.—The police authorities at New Scotland. 
yard have decided to grant licences for motor vehicles for ordinary 
carriage work in London. 


Newcastle-on-Tyne.—At Friday's meeting of the Tcamways 
Committee it was decided to obtain а report from Dr. John 
Hopkinson as to the advisability of converting the present tram- 
ways into electrical lines. Mr. John Colam is to present a report 
on the suggestion to adopt cable traction. 


Obituary.—The death is announced of Capt. James Humphrey 
Hammerton. Deceased, who was in his 97th year, since 1827 took 
great interest in scientific affairs, and ospecially in telegraphy. Не 
was appointed to superintend the erection of the telegraph lines 
between England and Scotland, and was associated with Brunel on 
the Great Western Railway. 


Pembroke (Dublin). Мг. C. P. Cotton held a ,Local Govern- 
ment Board inquiry, on Saturday, into the application of the Town- 
ship Commissioners to borrow £33,000 for electric lighting purposes. 
After the Secretary to the Board had given evidence, the oonsulting 
engineer (Mr. R. Hammond) gave technical details of tho scheme. 
In April, he said, there were 123 electricity works established in the 
kingdom, and of these 69 were promoted by local authorities and 
54 by companies, whilst 45 were in course of construction by local 
authorities. From a financial point of view all the local bodies who 
had adopted the system of public and private lighting had done well. 
There was no opposition. 


Presentation.—At a dinner on Tuesday last at Chelmsford the 
Btaff of Messrs. Crompton and Co. presented Mr. W. A. Chamen, 
late engineer-in-chief of the Company's contract department, and 
now chief engineer to the Glasgow Corporation, with a gold watch 
and chain as а token of the esteem in which he was held. Mr. F. 
R. Reeves, secretary and general manager of the Company, was 
supported in making the presentation by Mr. S. L. Brunton, the 
works manager, and Mr. H. Stevenson, Mr. Chamen's successor 
with Messrs. Crompton and Co. Subsequently Mr. J. Bickmor pre- 
sented Mr. Chamen with an illuminated address. Both Mr. Reeves 
and Mr. Bickmor referred to the long association of Mr. Chamen 
with Messrs. Crompton and Co., and the high estimation in which 
he was held by the staff and employós of the firm. Mr. Chamen 
made a suitable acknowledgment, and proposed ‘‘success to 
Crompton and Co. (Limited).“ 


Private Bill Legislation.--The two Bills of the Bristol Tram- 
ways and Carriage Company for powers to use electric traction on 
the existing tramways, and to extend the present system, have been 
passed by a Committee of the House of Commons. 


Rochdale.—-The Town Council are desirous of acquiring the 
tramways within the borough, and with this object the Tramways 
Sub-Committee has been instructed to ascertain if suitable arrange- 
ments can be made with the neighbouring local authorities for 
acquiring and working the tramways in their districts. 


St. Helens. —At Monday's meeting of the Town Council the 
Electric Lighting and Traction Committee presented a report on 
the arrangements which have been entered into for the electrical 
equipment of the local tramways. The St. Helens Tramway Com- 

ny will continue to work the line and provide the rolling stock, 
but the Corporation undertake to supply electric current at the 
following rates: 2d. per unit on а guaranteed consumption of 
200,000 units per annum, 184. per unit for 400,000 unite, 1jd. per 
unit for 600,000 units, and 14. per unit for 800,000 units per annum. 
The fixed rent to be paid by the Company is to be increased to £2,700 
per annum when the Prescot and Denton's Green sections are ready 
for work, and to £3,000 per annum when the whole of the present 
lines are worked by electricity. The arrangement as to rent is to 
continue for seven years, The Council approved the agreement. 


St. Pancras (London).—Dr. Walter Smith has been elected 
chairman of the Electricity and Public Lighting Committee of the 
Vestry. 

Sheffield. —The Tramways Committee have decided to instruct 
the British Thomson-Houston Company to fit one of the tru:ks | 
now on order with roller bearings by the Roller Bearings Company 
for experimental purposes. 


Shoreditch (London).—An arrangement has been made by the 
L'ghting Committee of the vestry to insure the economiser at tho 
electricity works with Messrs. (Green and Sons, of Manchester, for the 
sum of £500, at an annual premium of £3. 10s., including 
periodical inspection. 


“Submarine Telegraphs."—The Qaeen has been pleased to 
accept а copy of Mr. Charles Bright’s recent work on! Submarine 
Telegraphs, and also of his brochure entitled Science and 
Engineering during the Victorian Era." 


Tarif Charges.—Under the new Norwegian tariff law which 
came into force on the 1st inst. motors for steam, water, wind, gas, 
petroleum, benzine and electricity, dynamos, and parts of same, 
will pay а duty of D per cent. minimum, 10 per cent. maximum. 


Telegraph Extensions in West Africa.—The telegraph line 
has now reached Jebba from Ibadan. From Jebba the line is to be 
constructed to Lagos, and from thence to Forcados, rui Benin City. 


Thargomindah (Queensland). — What is described as the first 
municipally-owned electricity station was recently opened a* 
Thargomindah. Water-power is used. The dynamos and switch- 
board were supplied by Messrs. Barton and White, of Brisbane. 
The three-wire system of distribution, with a pressure of 410 volts 
between the outers, has been adopted. The consulting engineer 
was Mr. John Hesketh, electrical engineor to the Queensland 


Government. 

Trunk Line Telephone Facilities.— It has been decided by the 
Postal authorities that in future persons using call oftices, either of 
the Department or of the N ational Telephone Company, for inland 
trunk calls, shall be alowed the privilege, now granted only to 
subscribers making calls by wire from their own oflices, of extend- 
ing three minutes’ call to six minutes, if desired. In the case of 
Post Office call oflices, a caller who asks for only three minutes, 
but who may wish to obtain an extension of time from three to six 
minutes, will be required, on paying for the call demanded, to 
deposit the sum necessary to cover the second period of three 
minutes, on the understanding that the deposit will be refunded 
if a period of three minutes is not exceeded. In the case of a call 
from a person using à call oftice of the National Company the pro- 
cedure will be in all respects the same as іп the case of а call 


originated by a subscriber. 
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Wednesbury.—The Town Council have withdrawn their oppo- 
sition to the application of the Midland Electric Corporation for 
Power Distribution for powers to supply electricity in this district 
on the conditions that the Company supply electric current to the 
Corporation for lighting and power purposes upon the same terms 
and conditions as may be hereafter agreed upon with the local 
authorities of West Bromwich, Oldbury and Smethwick, that the 
Company will not oppose the application of the Town Council for 
u Provisional Order at any future date, and that the Company are 
not to commence operations within the borough until a Provisional 
Order has been obtained by the Council. If no terms are arrived 
at with the above-named local authorities, the Council are to 
proceed with their application for a Provisional Order. 


Wells.—The Town Council have been informed by the Board of 
Trade that they have no power to extend the time of the Council's 
Provisional Electric Lighting Order. The Order was obtained in 
1896. 

Weston-super-Mare.—The Weston-super-Mare and District 
Electric Light and Power Syndicate has given the District Council 
notice of its intention to apply for а Provisional Order in the 
ensuing session. 


Worthing.—The report of Messrs. Burstall and Monkhouse 
upon the electric lighting schemes submitted by Messrs. Siemens 
Bros. and Co., Edmundson's Electricity Corporation and the 
Municipal Electric Supply Company was discussed at the meeting 
of the Town Council on Tuesday, and it was resolved to undertake 
the erection of electricity works on terms similar to those contained 
in the proposal of Messrs. Siemens Bros. and Co., the contractors, 
to work the undertaking at a stipulated rental for five or seven 
years. 


York.—The Local Government Board have sanctioned the City 
Council’s application to borrow £20,000 for electric lighting pur- 
poses. At the last meeting of the Council the Electric Lighting 
Committee submitted a report from the consulting engineer (Prof. 
A. B. W. Kennedy) to the effect that the contractors for the 
generating plant (Messrs. Crompton and Co.) now found that they 
could not recommend the type of engine accepted by the Corpora- 
tion. The Committee therefore had decided to instruc? Messrs. 
Crompton to obtain the other type of engine set out in the tender. 
The amount of the tender would therefore be increased from £8,176 
to £8,654. The proceedings of the Committee were endorsed. 

At the last meeting of the Town Council Mr. Alderman Agar 
referred to the refusal of the Streets and Buildings Committee to 
allow the York Tramways Company to use the overhead trolley 
system of traction, the Committee being of opinion that the 
standards on which the overhead wires would be run would cause 
a block in the narrow streets. 


PATENT RECORD. 


A record cf Applications for Patents and Patent Specifications Published 
is compiled for this јоити by Mr. J. C. Cuapman, Fel. Chartered Inst. 
Patient Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nore.—The Specifications of Applications for Patents are not open to 
public inspection until after the acecptance of the complete Specifications, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is умей. 


May 20, 1893. 

11,455. G. E. FLETCHER., — Stockport. An improvement in automatic 
electric circuit breakers and restorers. 

11,493. Н. С. Gover and C. F. Proctor. London. 
holders for electric glow lamps. 

11,499. H. C. Gover, C. F. Proctor, and A. Н. Bare. 
ments in resistance switches. 

11,506. J. E. O. KUMBERG. 
telephones, 

11,518. S. M. Meyer. London. Improvements in electrical lighting 
devices for kerosene and other burners.” 

11,519. H. P. Davis. London. Improvements in electric brakes. (Date 
applied for under Patents, Kc. Act, 1885. Sec. 105, October 22, 
1897, being date of application in United States.) 

11,525. E. J. Wape and the ELEcrüc Motive Power Company, 
Improvements in and connected with e:ectrical switches. 


May 23, 1898. 
11,570. C. Beit and G. W. Bett, Liverpool. 
nected with electrolytic cella. 


Improvement in 
London, Improve- 


London. Improvements in or connected with 


London. 


Improvements in or con- 


11,579. J. W. WabkiN and I. J. Jarvis, London. Improvements in 
clectric signalling on railways. 
11,604. E. Stassano, Manchester, Improvements іп and connected with 


the electro-inetallurgic production of iron, steel, and their alloys, 
with chromium, tungsten, nickel, manganese, and the like.* 


11,609. A. W. Sowry and Н. E. MuNstow. London. An improvement in 
electrical fuses and cut-outs, chiefly applicable to the bridge fuse. 

11,610. A. Н. Woop and D. M. Haywinis. London. An automatic 
electrical temperature indicator. 

11,627. W. S. SMITH. London. Improvements in electric cables. 

11,640. Е. HEiwEL.. London. Improvements in accumulators or secondary 
batteries, and apparatus for their manufacture. 

11,678. W. Dexx and W. F. Twinixc. Birmingham. Improved apparatus 
for use in the electro-deposition of metals. 


May 24, 1898. 


11,723. J. A. Stevens and C. НлАмитох. Glasgow. Improvements in and 
relating to the making and breaking of electric circuits. 

11,731. ENcirisu INpUvsTRIALS (LiMiTED) and G. E. Hevr-Dra. Manchester, 
Improved means for measuring current or voltage in electric lamps. 

11,757. T. McEwan. Edinburgh. An Improvement in jointing or 
junction boxes for connecting, distributing, and the protection of 
electric wires. 

11,783. H. H. Lake. London. Improvements in and relating to conductors 
for electric railways. (W. A. P. Willard, junr., United States.)“ 


May 25, 1898. 


11.858. F. Кіхс. London. Improvements in the manufacture of elements 
or plates for secondary batteries or electric accumulators. 

11,860. А. W. Saversrey., London, An improved means for making and 
breaking electric circuits.* 

11,880. A. Cheaver., London. Improvements in or relating to coils for 
heating by electricity. 

11.906. A. Vanpam and T. Н. Mansu, 
relating to fuse-boards.* 

11,917. F. Fasta. London. Improvements in means for rilvering or 
plating the glass bulbs of incandescent electric lamps or the like. 

11,922. A. A. C. SWIN TOF. London. Improvements in electric lamps. 

11,924. W. Pero. London. improvements in electric lamps. 

11,936. R. Gavson, Neweastle-on-Tyne. Improvements in electric arc 
lanpe. 


London. Improvements in or 


May 26, 1898. 


11,962. J. HUGHES. lirmingham. Improvements in automatic pre- 
payment switch machines, 

11,989. J. C. Мемвскх, London. Improvements in and relating to tele- 
graphie transmitting and recording or receiving apparatus. 
(B. Hoffmann, France.) 

12,011. F. DEIMEL, J. LEHMANN and A. SYLTEN. 
in electric gas- igniters. 

12,013. L. Kaum. London. Improvements in printing telegraphs. 

12,016. Н. Н. Јавен. London. Improvements in systems of electrical 
control. (F. J. Sprague, United States.) 

12,019. Н. Тошев and J. H. GRAEBER. London. 
material for accumulator batteries.* 


May 27, 1898. | 
12.049. S. W. Сеттнїлз. Leeds. Improvements in electrical resistance coils. 
12,092. А. R. Govrp. Manchester. Improvements in electric bells for 
cycles. А 
12,016. Н. Kuavss, London. А new ог improved electrical appliance for 
curative or remedial purposes. 


May 28, 1898. 

12,172. К. PaNiaN and M. BERNHARD. London. Improvements in elec 
tric arc lamps, 

12,175. C. Seusankt. London. А new or improved composition for the 
manufacture of carbon pencils for arc lamps, incaudescent 
filaments and the like. T 

12,190. P. Mensch. London. An improved chemical composition, 
intended for the manufacture of mantles or blocks for use in 
electric are lamps. m 

12,191. C. BawrkNSTEIN. London. Improvements in reflectora, cbielly 
designed for incandescent electric lamps. 


London. Improvements 


Manufacture of active 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1897, 

10.719. RownorHAM. Primary batteries. 

11,009. Barras and Govern. Manufacture of incandescent electric lamps. 

11,045. Watson and HUMPHREYS. Apparatus for supplying or measuring 
& current of electricity. 

11,149. BELFIELD. (Westinghouse Electric and Manufacturing Company 
Method of and means for controlling electric motors. 

12,088. Siemens Bros, AND Co. (LIMITED) and SrorHER. Apparatus for 
controlling electric motors, : 

12,211. Nave. Electric propulsion of road vehicles (Date applied for 
under International Convention, November 17, 1836.) 

12,675. KnAvN and KN Id. Galvanic batteries. f 

14,059. SiNcLAIR and Gray. Counting and recording of the number Ы 
messages transmitted over telephonic or other signalling circuits. 

15,047. HriNEMANN. Electric accumulators or storage batteries. 

15.560. Mercier, Electrical bell pushes. 

15,870. Mutter and Tupor. Electrical propulsion of carriages and other 
vehicles, boatsand the like. 

16,255. Јсхак (Renstrom). Apparatus for administering mist or vapour 
and electric baths for internal purification, and for ventilating, 
heating aud cooling purposes. 

16,728. EouuN DS. Device to be used for electrical heating purposes. 

18,701. DavExronT. Electric arc lamp for projection and other purpose 
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1898. 


192. BromHEAD (White). Support for electric lamps. 
3,195. Mürz. Reflector holders for incandescent electric lamps. 
5,469. Bor (Anney). System of electric traction and apparatus therefor. 
6,831. Woop. Electric miners’ lamps. 
7,016. Payne. Telephone transmitters. 
8,341. WIGAN D. Electric alarm apparatus. 


BOOKS RECEIVED. 


** Acetylene Gas, its Nature, Properties and Uses; also Calcium 
Carbide, its Composition, Properties and Method of Manufacture." 
By G. Е. Thompson. (Liverpool: Published by the Author.) 
Price Зз. 64. 

Angewandte Elektrochemie, by Dr. Franz Peters. 
A. Hartleben.) 

** Science Abstracts,’ No. 5, May, 1898. Edited by J. Swinburne. 
Issued under the direction of the Institution of Electrical Engineers 
and the Physical Society of London. (London: Messrs. Taylor and 
Francis.) Price 3s. net. 


The Official Gazette of the United States Patent Office," No 2, 


(Leipzig : 


Vol. LXXXIII. Published by Authority of Congress. (Washington 


Government Printing Оћсе.) 

“ Proceedings of the Royal Society of Edinburgh.” No. 1. 
Vol. XXII., Session 1897-98 ; Parts З and 4, Vol. XXXVIII., 
Session 1895.96 ; Part 1, Vol. XXXIX., Session 1896-97. 


COMPANIES MEETINGS AND REPORTS. 


[сс aD 


London Electric Supply Corporation (Limited). 


An extraordinary general meeting of this Company was held at the City 
Terminus Hotel, Cannon-street, on Tuesday. Lord Wantage, V.C., K.C.B., 
was voted to the chair, and formally requested Mr. R. Stewart Bain to read 
the notice convening the meeting. 

Mr. DAIN having read the notice, 

The CHAIRMAN said : Gentlemen, it is just twelve months since I had 
the honour of meeting you in this room, and on that occasion you asked 
me to carry on the business of this Corporation for another year. It is 
now rcquired of ine that I should give you an account of the business 
during that усаг, It is with great pleasure that I have to inform you 
that the progress of the Company, as shown down to the end of 1896, has 
been more than maintained during the vear 1897. It will be seen from the 
report of the proceedings of last year's meeting. copies of whieh you 
received as you came into the room, that there was a small, but increasing 
profit every year since the date of the Receiver's appointment. For the 
first half of 1894, prior to the Receiver's appointment, there was 
a loss on the workings of £3,500; for the second half of 1894, 
after that appointment, there was a profit of £1,300; for the vear 
1895 the profit had increased to £6,900; and for the year 1896 it 
had increased to £7,600. The workings for the year 1897, how- 
ever, show a profit amounting to £16,986, being an inercase of 
more than double that shown in 1896 (applause). The accounts for the 
quarter ended March 31, 1898, have been made up, and they show this 
progress to be a continuing one, the profit for that period being over 70 
per cent. in excess of the profits for the first quarter of last year, which in 
itself showed a profit at the rate of 20 per cent. of the previous year. Our 
lamp connections exhibit a corresponding increase. At the end of 1896 
our lights numbered 106,474 ; at the end of 1897 they had increased to 
123,730, or 17,256 for the year—a rate of progress equal to nearly 
20 per cent., and the progress for the first quarter of the present 
year shows an increase of 100 per cent. on the corresponding quarter 
of last year (applause) 1 need scarcely add that these results 
have reacted on the value of the shares, and while in 1894 the 
Ordinary shares changed hands at 5s, and the Preference at 105, 
these were sold at £5 and £7. 5s. respectively this year (applause). 
I think you will agree with me that the time has now arrived when the 

debenture holder in pcssession of the undertaking and the Receiver (in 
that capacity) should retire, and that the Company should resume 
possession after a break of four years. I may recall to you the position of 
the Company when the last general meeting was held in May, 1894, when 
its subscribed capital was all spent, its revenue insufficient to pav the 
interest on the debentures, and its Ordinary shares standing about 7s. 6d., 
and its Preference shares at 15s, and when, owing to the impossi- 
bility of raising any further money, bankruptcy stared us in the 
face. It was in those difficulties, and fur your protection as well 
as for my own, that I was compelled to enter into possession to see if the 
Company could be saved, and it is owing to the careful, economic, and 
skilful management of the Receiver that this has been accomplished, and 
that the Company is now in a prosperous condition (applause). I trust 
that under the new management, the careful and economical direction 
of affairs which I have alluded to, will be continued, becaus: I am 
convinced that it is only by such watchful control, that an under- 
taking such as ours, can be made to succeed. The competition 
which now exists between companies furnishing electrical energy is 


so great that it is only by great vigilance that profitable business can 
be done, Neither, as prudent men, must we omit to take into account 
the competition which is likely to come from local authorities. These 
authorities, guided by the experience of existing electric light companies, 
are seeking powers to furnish electric light within their own parishes, and 
if they obtain those powera they will carry on this competition with money 
raised on the rates. I think that that question ought to be carefully 
watched, and that we should see that these local authorities do not 
obtain undue advantages over electric supply undertakings. This is a 
matter which we should all carefully watch, and, if possible, even obtain 
Parliamentary intervention for, if the necessity should arise (applause). 
When I consented to carry on the business of the Company for another year 
it was left to my judgment to provide further money for the use of the 
Company to whatever extent might be deemed desirable. An estimate was 
made of the capital expenditure required for the remainder of the year 
1897, which amounted to £30,000. Of this £16,000 was to go in trunk 
mains, and £14,000 in appliances for loading and unloading coal, new dis- 
tributing mains, transformers and meters, improved switchboard and 
condensing plant, and an increase to the battery of boilers. I have no 
doubt you will, like reasonable men, wish to know how the money which 
was provided for these purposes has been utilised ; and with your per- 
mission I will read the report I have reccived from Mr. Dain upon these 
points :—* The following new works reported upon in my last half-yearly 
report have now been completed, and the engineer reports upon them 
as follows: — 

“New Switch-board.—This was finished during the early part of the 
autumn, and has given every satisfaction in its working during the winter, 
By means of it, the working of the machines has been much simplified, 
while the risk of danger to the men has been practically removed, and we 
have now an effective and safe point of control over all the electrical 
operations of the station, and probably one of the finest switchboards in the 
kingdom. 

Fourth Battery of Boilers.— This battery was completed on December 
12th, and has since then been in full use, aud has given every satisfaction. 
The new econoiniser installed in connection with this battery is а very 
satisfactory machine, and has worked during the winter without a hitch, 
It is a great advance upon the design of the earlier machines, and special 
care has been taken to render it easy of access for cleaning or repaira. 

Exciting Plant. —The new exciter which had been ordered, but not 
delivered, at the time of my last report, has now been installed in the 
form of a well-designed enclosed combined engine on two cranks, driving a 
continuous-current dynamo of the most modern type. 

“ Coal Discharging Plant.-—This plant has been increased by the addition 
of a fast- running 23 tons locomotive steam travelling crane, of the newest 
design, with grab for discharging coal from the barges, and by the erection 
of a heavy 14ft. turntable, and the running of a short length of rail along 
the front of the wharf, and parallel with the river. This additional plant 
has enabled us to deal with the extra consumption during the winter, 
and has also enabled us to keep upa good stock of coal on the wharf in 
case of any hitch in connection with deliveries, 

New Trunk Mains.—The two new flexible trunk mains authorised by 
you in the early part of last year were completed in September, and they 
have carried the supply during the winter ‘together with the two Ferranti 
mains remaining) in an entirely satisfactory manner. In laving the mains 
two additional pipes were laid down, so that the cost of. drawing in two 
additional mains of a similar make (or in fact of any make, I may вау) 
would only amount to the cost of the cable and the labour in connection 
therewith. The two new trunk mains have been working every day since 
they were completed, and you will be pleased to hear that we have not 
had a single fault in them. 

“ Distributing Mains, &c.—Of new distributing mains, 6,741 yards have 
been laid during the year, and a total of nearly 700 electrical instruments, 
includiug meters, trausformers, «е. were purchased for the requirements 
of new consumers. 

“ New Main Rooms.—New main rooms have been erected at Blackfriars 
and Trafalgar Stations, 

" Distributing Stations. — Grosvenor Station and Trafalgar Station have 
been further linked together by bringing into Trafalgar Station Nos. 1 and 
2 trunk mains. This extension enables us to supply both stations from 
Deptford from all four trunk mains, instead of from only two as before. 

* Evaporative Condensers.— It was expected that this plant would have 
been completed by the end of September. The work has been of larger 
dimensions than the contractors anticipated, and this, together with the 
engineers’ strike, has considerably delayed its completion, It is, however, 
now approaching completion, and J have reason to hope that the whole of 
the larger engines will be conuected to the new condensers, and if the 
guarantee which the contractora have entered into is carried out, the 
result will be a great economy in the coal consumption.” (Applause). 

The actual amount of capital expenditure during the year was 
£32,514. Zs. Id., but as the Receiver redeemed £10,895 of debt during 
the year out of surplus profits, after paying interest on the loans, the 
debenture debt was only increased by £21,619, and the loan 
capital amounted to £127,248 at the end of the year 1897. The 
Receiver estimates the amount required to һе expended on the capital 
account dnring the present year at £40,000. The large increase in the 
business durivy the year made it necessary for us to look ahead and anticipate 
next winter’s demand, with the result that the Receiver obtained шу 
authority to placean order for an entirely new plant, consisting of tri-com- 
pound tandem engines of 2,000 n.r., and a new dynamo of the capacity of 
1,500 kilowatts. Part of this plant has already been delivered and is now 
in course of erection. This new plant will be available for next winter's load, 
which we anticipate will be a very heavy опе. Prosperity brings liabilities, 
however, and it became necessary to set about opening up some of the 
Corporation's districts, which, owing to want of capital had not yet beeu 
touched, but which were liable to be taken from us through our not having 
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carried out ourobligations,and on January 1 wecommenced laying high and low 
tension mains from Newington Causeway along Walworth-road, Camberwell- 
road and through Peckham toa junction with our present mains at New Cross, 
and already over 11,000 yards of new mains have been laid with excellent 
results as regards the increase of new customers in these new districts. 
It is our intention to continue these mains as far as the Ship Inn at 
Greenwich, and to open out other of our southern districts as rapidly as 
the work can be overtaken, As stated before, when laying our two new 
trunk mains between Deptford and London last year we laid two empty 
culverts for future requirements ; we anticipate those culverts will be of 
great benetit to ua in the near future in connection with some of the 
schemes which are at present under consideration for the supply of energy 
for traction purposes, This phase of the industry has up to the present 
scarcely been touched in this country, but it is one which admits of large 
developments. Of course, any extension in this direction by us will require 
additional capital, but that will be readily obtained because of the promise 
of the largely increased revenue which will be derived from, and our ability 
to undertake this class of work. In connection with this, our splendid river- 
side site at Deptford gives us a great advantage over other companies, as it 
enables us to deal with this class of work—which, 1 believe, will largely in- 
fluence the future of this Company—with etlicieney and economy, and any 
development of our station in this direction can be carried out at a com- 
paratively small outlay. 

Gentlemen, | have now informed you what the present position of the Com- 
pany іх. We have now to consider the means to be taken by you to regain 
possession, so that you may participate in its prosperity. If you will refer to 
the report of the proceedings of the meeting held last year you will see 
what the opinion of Mr. Henderson, the Company's broker, and one 
of our largest shareholders, was respecting this, Mr. Henderson stated 
that before the shareholders could regain possession, and before any 
dividend could be paid, the Company must be reorganised, and he proceeded 
to state the general lines which such reorganisation should take. It is 
obvious that a certain amount of the capital of the Company had been lost 
in the firat years of its existence owing to its being a pioneer Company, and 
that it is necessary that that lost capital should be written off before any 
dividend could be paid. Mr. Henderson stated that this loss: niglit amount 
to half or a little more than that of the Ordinary capital, and so reduce 
the Ordinary shares to £2. 10a. or £2. We have gone into the figures 
very carefully, and we think if the Ordinary shares are reduced by £2. 
making them of the nominal value of £3, this will meet the 
position, and place the Company on a thoroughly sound basis. This 
reduction will not lessen any dividend that may come to the Ordinary 
shareholders, because they will get the same amount per share as 
if the shares had not been written down. I thought, however, at 
fret that it was only fair that the Preference shareholders should do 
something to meet this, perhaps, rather unfortunate state of affairs of 
having to write down the capital, and I had intended asking them 
voluntarily to reduce their rate of dividend from 6 per cent. to 5 per cent. 
I was emboldened to suggest this course because ] had myself during the 
period in which I was mortgagee voluntarily dropped 1 per cent.—from 6 per 
cent. to 5 per cent.— (applause) and I mention that as showing, at all events, 
my goodwill, and I was myself the largest holder of Preference shares: 
but after conferring with some of the largest holders of Preference shares 
I found that a reduction in their interest could only be effected by making 
some other concession. which was not desirable in the interests of the 
general body of shareholders, and as such reduction affected the 
interest of the ordinary shareholders to a very small extent, it was 
considered desirable to leave them as at present. Аз regards my own 
position, аз I have already stated, the total loan capital at December 31, 
1897, as represented by debentures and advances made for carrying on the 
business of the Company during the four years I have been in possession, 
is £127,848. It may be interesting to you to know that the actual amount 
advauced was £151,419, but the Receiver, by his splendid management, 
has repaid me £23,571, thus reducing it to the sum I have mentioned 
(applause) The estimated capital expenditure required to meet the 
increase of business during the present year is, as I stated before, £40,0C0. 
This arnount would raise the loan capital at the end of the present year to 
something like £170,000, or if we take it to June Soth, after which 
date it is proposed that the Company should again pass into your handa, 
the loan capital will stand at something like £150,000. We now come to 
the question, How is this debt to be dealt with’ Well, gentlemen, I 
believe that, with the profits we can now show, and the excellent prospects 
before us, the time has now come when we could place new debentures on 
a 4 per cent. basis, which would enable you to liquidate the present 
mortgage debentures and loans, and so enable you to participate in the 
profits. As you are aware, 1 hold the whole of the present loan capital. I 
have carefully considered the matter, and with the view of assisting 
you to the fullest extent, and placing the creation of a new deben- 
ture issue on a 4 per cent. basis beyond all doubt, I am prepared to 
take the whole of the first issue of these new debentures, amounting to 
£150,009 tapplause). This would mean that I should exchange my present 
Joan charge from a 6 per cent. investment to a 4 per cent. debenture : 
although 1 am quite ready to take the £150,600 mentioned I have no 
desire to take them all if any other shareholders wish to participate in 
them. Jam ready to take them because my confidence is such that I 
should be willing to do so, but at the same time I am not going to show 
that Lam a greedy individual with respect to this matter, and if any share- 
holders wish to participate with me I shall only be too glad for them to 
do so (applausc) Аз it will be necessary to make provision for a 
further issue of capital for the extension of the business, this issue 
of £150,000 will form part of а total issue of £250,000, the re- 
maining £100.000 to be issued as required, and ranking pari passu 
with the £150,C00 mentioned above. These debentures will be 
redeemable at par in 1931, this being the year when the Provisional Order 
originally granted in 1889 for 42 yeara expires, or they will be redeemable 


at the option of the Company in 10 years at a premium of 5 per cent. It 
is possible it may not be necessary to issue debentures for the whole of 
this amount, as we are justified in believing, from the present prospects of 
the Comj any, that before the whole of this amount is required it will be 
possible to place our unissued capital of 89,000 Ordinary shares at the 
present nominal price of £5 per share, which, on the reduced value of the 
shares, would representa premium of £2 per share. The premium во obtained 
would form the nucleus of a fund out of which debentures might be paid off. 
I have now dealt fully with and explained thenecessity for the first resolution. 
The second resolution provides for certain alterations in the articles of 
association, as explained in the notice, but perhaps I had better close my 
remarks here, aud white this part of the subject is fresh in your minds it 
might be wel that I should propose the first resolution, as the second 
touches upon another subject not quite germane to the first. I will there. 
fore propose the first resolution, and then any question which you may 
desire to ask about it may be put before the resolution is put to the 
meeting. I now propose— 

* That the capital of the Company he reduced from £1,250,000, divided пио 
200,000 Ordinary shares of £5 cach, and 30,000 Preference shares of £5 cach 
to £850,000, divided into 200,000 Ordinary shares of £. cach, and 50,000 
Preference shares of £5 cach, and that such reduction be effected by canecling 
capital which has been (076, or ta unrepresented by available assets, to the 
extent of £? per share on cach of the 111,000 Ordinary shares which have 
heen issued and are now outstanding, aud by reducing the nominal amount 
of all the said Ordinary shares from £6 to £2 cach.” 


Mr. PYKE seconded the resolution. 

He had, he said, known the Company from the outset, and therefore he 
might be called one of the pioneers. They had gone through many 
vicissitudes. and there was not the least doubt that their losses had arisen 
from experimenta, &c., in connection with a new company and a new 
science with reference to lighting. They must put up with the loss of 
capital, but it mattered very little really to the Ordinary shareholder 
whether his share was ls, £l. or £5. because the amount available for 
dividend would be paid on the share, and would not be reduced with the 
reduction in the capital. He was a large shareholder, and his interests 
were pretty well even. Не was quite ready to forego 1 per cent. of his 
preference dividend and to reduce the rate to 5 per cent., and he was quite 
sure that the whole assets of the Company and the people who would 
receive their dividend all round would be benefited, and that the Com- 
pany itself -the institution -would stand Al in а few years and second 
to none in its financial position. It was to be remembered that they were 
out of London, avd they received no summons for smoke ; and as to coal 
and water he thought they stood at a less price. 

Mr. ALEX. HENDERSON, M.P., said he thought it ought to be 
explained that there was no proposal to reduce the interest on the Pre- 
ference shares. The matter was thrown out merely as a hint. 

The CHAIRMAN : That is so. He then put the motion in the usual 
way, and declared it carried unanimously. Continuing, he said: The 
second resolution provides for certain alterations in the Articles of Associa- 
tion, as explained in the notice. They do not iutroduce any questions of 
principle, but are for the purpose of bringing the Compauy's articles into 
agreement with the form adopted by the Committee of the Stock Exchange. 
We have felt that the time has come when the Company's shares should 
be quoted in the official list of the Stock Exchange, and the alterations 
proposed are the necessary preliminaries to the obtaining of such quotation. 
The resolutions аге : — 


“That the Articles of Association of the Company be, and the same are 
hereby amended ах follows : — 

After Article 2, a new Article to be numbered 24 shall be added in 
the following words :— | 

** *23.-- The Funds of the Company shall not be expended in the pur- 
chase of, or lent upon the security of, its own shares,’ 

„Article 16 shall be amended by adding after the word ‘shares,’ in the 
second line of the said Article the words ‘not fully paid up.’ 1 

‘Article 58 shall be amended by substituting ihe word ‘three ' for the 
word ‘seven,’ and the word ‘seven’ for the word ‘twelve.’ 

** Article 60 shall be cancelled, and in lieu thereof a new Article 60 shall 
be substituted in the following words :— 

“<The qualification of a Director shall be the holding of shares of the 
Company of the nominal amount of £2,000. A first Director may aet 
before acquiring his qualification, bnt shall in any case acquire the same 
within one month from his appointment, and unless he shall do so he shal 
be deemed to have agreed to take the said shares from the Company, an 
the same shall be forthwith allotted to him accordingly.’ 

“Sub-section (e) of Article 64 shall be cancelled. ; І 

* Article 66 shall be amended by substituting the words ‘one director 
in place of the words ‘two directors? and by substituting the word 
‘both’ for the word ‘all.’ : 

'* After Article 92, a new article to be numbered 924 shall be added in 
the following words :— 

* ! 924. — A printed copy of the report, accompanied by the balan 
and statement of iccounts, shall, at | seven days previous to the genera 
meeting, be delivered or sent by post to the registered address ot every 
member, and two copies of each of these documents shall at the aped 
he forwarded to the Secretary of the Share and. Loan Department, Stoc 
Exchange, London." " 

Mr. HENDERSON seconded the resolution, but he suggested that the 
solicitor should explain it a little more fully. i 

The SOLICITOR (Mr. Medcalf) stated that the first alteration propose 
was in form only and not in fact, as the same provision occurred later on 10 
the articles, Тһе Committee of the Stock Exchange, however, wanted the 
article to appear in the position in which it was now proposed to be place : 
The alteration in Article 16 was made to bring it iuto accord with what was 
now theinvariable custom in the City. The Committeeof tlie Stock Exchange 
thought that the lien which used to be placed by companies over their 
shares for securing any debt that might be due should now be confine : 
to shares which were not fully paid up, so that when once а share wa 
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fully paid up, the holder should be able to sell it, and that it should be 
able to be passed fromm hand to hand without the buyer being under 
any risk. The alteration in Article 58 was not exactly of the saine 
character, as it was not made to satisfy the requirements of the Stock 
Exchange. The Chairman had explained that on consideration it had 
been thought advisable that the number of Directors should be some- 
what reduced. As the article now stood, there could not be less than 
seven nor more than twelve Directors. It was felt that this was an 
unduly large number, and it was therefore proposed that for the future 
the minimum number should be three and the maximum number seven. 
As to the alteration in clause 60, the existing article provided for the 
qualification of direetora in certain words, but not in words which were 
thought best fitted to hold the director to the liability it was intended 
that he should hold. The article now proposed to be substituted 
for the existing article 60 was that which had been approved by 
the committee of the Stock Exchange. At present the qualification 
of a Director of this Company was £5,000, but it was now suggested that 
it was not necessary to have so large a qualification, and the shareholders 
were asked to reduce it to £2,000. The alteration in Article 66 was mercly 
consequential upon the change in the number of the Directors. With 
regard to the new article, to be numbered 92a, it was introduced to satisfy 
the requirements of the Stock Exchange Committee, and there was 
nothing, he thought, which need call for any observation or to which any 
objection could be taken. 

Mr. PYKE said he regarded the question of altering the qualification of 
the Directora as a very serious one, and he urged them not to agree to it. 
The Company would rise to be one of the largest in the City of London, 
and he felt that a qualitication of £5.000 was required to fill such а position. 

Mr. GEORGE BARHAM said it would save the time of the meeting if 
the Board would fall in with Mr. Pyke's suggestion ; but if not, he should 
move an amendment that the qualification of a Director should remain at 
£5,000. 

Mr. PRAED considered that £2,000 was an ample qualification for a 
Director of the Company, and it might mean much more, if the shares 
rose in value. 

Mr. HENDERSON said he believed that the qualification of a Director 
of the London and North Western Railway Company was £2,000, and if so, 
that amount ought to be sufficient for a Director of this Company to hold. 

The CHAIRMAN: i do not know that it is of very great importance 
whether the qualitication is altered or not, but we propose to adhere 
to our recommendation. I think if you have confidence in your Directors 
it ia a matter cf very slight importance whether they hold £2,000 or £5,000. 
I therefore propose that we should adhere to the words as they stand. 

Mr. GEORGE BARHAM then inoved the amendment in accordance 
with his intimation above. 

Mr. PYKE seconded it. 

The CHAIRMAN: The solicitor of the Company points out that there 
isa difficulty in voting on this point, and that you must either vote for 
the whole resolution or against it. It is not competent to accept a change 
such as that suggested by Mr. Pyke and the gentleman who proposed the 
amendment. You must vote either “aye " or “no” on this point, 

Mr. PYKE inquired whether the amendment was out of order. 

The CHAIRMAN : Yes. 

The SOLICITOR (Mr. Medcalf) supported the Chairman’s view as to the 
inability of the meeting to propose an amendment to the resolution. 

The CHAIRMAN : l am desirous that we should conduct this meeting 
in strict accordance with the law. We have Mr. Freshfield here, who is 
recognised as a solicitor of the highest eminence, and I will ask him to 
state what is the rule. 

Mr. FRESHFIELD said that he was strongly of opinion that the view 
expressed by the Company's solicitor waa the correct one. 

''he CHAIRMAN then put the resolution, and it was carried with three 
diesentients. He afterwards said: I think that the last business 1 shall 
have to trouble you with will be the election of a new Board. As there 
has been no general meeting of the Company during the four years the 
undertaking has been in the hands of the Receiver, and as no opportunity 
has becn given to the shareholders during that period of electing 
the Directors who should have retired in rotation, the present members 
of the Beard have placed their resignations in шу hands, and I 
shall submit them for your acceptance, leaving it to you to appoint 
а new Board; and although it is not proposed to make any very 
large changes in the constitution of the Company so far as regards 
the number of the Directors, still 1 think it would be very desirable 
—if I might be allowed to give that little word of warning—that 
we should not fill up all the vacancies on the Board at once, because аз 
time goes on it might be found convenient to bring on othera who may 
assist us in the further development of your undertaking. Therefore, 
with your permission, if 1 might suggest it, I would propose that we should 
only to-day elect four Directors. I do not know if we can do that to-day. 
I think you will agree with me that it is especially desirable that the same 
mauayement which has existed during the last four years should be con- 
tinued (applause). To give effect to this a notice, which has met with the 
unanimous approval of the Board, has been lodged with us to nominate 
Mr. Stewart Bain to be Managing Director of the Company ; and in 
accordance with the articles Mr. Bain has expressed his willingness 
to be elected ‘applause, This is the only nomination which has been 
received, во that you are now in a position to accept the resignations of all 
or any of the present Board, or to suggest the name or names of any mem- 
ber or members for election to the Board. 

Mr. HENDERSON : I understood that in the first instance it was pro- 
posed that we should accept the resignations of the board, and assuming 
that that was co, I have great pleasure in proposing the following 
resolution :— 

"hat in view of the resiqnation of the members of the late Board and of 
the amendment of the oath article of association of the Company reducing 


the number of the Board, which has to-day been agreed upon, the following 
three gentlemen be, and they are hereby clected to be the Directors of the 
Company, that ts (0 suy, the Right Hon. the Lord Wantage and the Right 
Hon. the Earl of Crawford (being two of the first. Directors who are now 
retiring) and Мт. Robert Stewart Bain ( heiny a person already notiti«d in 
that behalf, pursuant to article 61 of the Company’s articles of association), 
and that the three gentlemen above named constitute the Board of the Com- 
pany, with power, however, to appoint another qualitied person or other 
qualined persons, pursuant to the ЛА article of association of the Company, 
and within the limits prescribed by the Sth article аз now agrecd to be 
amended.” 


He was quite sure that they felt with him that continuity of management 
in the affaira of the Company was very desirable. If they had upon their 
Board, to begin with, Lord Wantage, Lord Crawford, and Mr. Stewart 
Bain, he felt—and he was sure the shareholders would feel with hiin—that 
the same management which had existed during the past four yeara would 
continue, and that the prosperity which was now apparently overtaking 
thein would go on by leaps and bounds (applause). 

The Hon. REG. BROUGHAM expressed his great pleasure in scconding 
the resolution. He was sure they would all feel, as he did, that what 
Lord Wantage had done for the Company during the four years in which 
he had been in possession either could not or would not have been 
done for them by anyone else throughout London. In electing his 
lordship on the Board they would be very wise, and would certainly not 
regret the act. Lord Crawford was one of the early Directors, and 
he was a man who was very well known in the scientific world 
and he did not think they could do better than elect his lordship 
also as ^ member of the Board. He was sure they would all approve of 
the proposed election of Mr. Bain. The way in which that gentleman had 
worked for them in the last four years he could testify to from his personal 
knowledge, and the results which had been achieved in that time rendered 
unnecessary any further remarks from him on the subject. If Mr. Bain 
were on the Board they might be quite certain that the excellent and 
careful management which had marked everything done by that gentleman 
during the time he had been Receiver would be continued to their advan- 
tage and the prosperity of the Company (applause). 

Mr. PYKE said he regretted to have to speak again, but he believed 
that no one present knew more about the Company from its origin 
than he himself did. He regarded it as one of the moat fatal things 
they could do to elect a majority of the new Board formed of members 
of the oid Board. He wanted to leave the new Board unfettered. 
He approved the election of Lord Wantage who had а large holding, 
and who was a man of honour; and there was no question that Mr. 
Stewart Bain had retrieved their property. lt was, in fact, to Mr. Bain 
that they owed their present prosperity. With those two gentlemen on the 
Board, however, they would, he contended, have enough of the old Board as 
members of the new directorate, and he desired that three new men might 
be elected, and thus be a majority of the Board now to be constituted. Не 
did not want to see men with fads on the Board. as it was these meu who had 
destroyed the old Company, and had caused the shareholders to lose so much. 
He had not parted with a share held by him in the Company: on the 
contrary, he had increased his holding since the concern had been in the 
hands of Mr. Bain. He spoke in the interests of the shareholders gene- 
rally, although mostly in his own interest, and he strongly urged them not 
to have a majority of the old leaven on the Board, but to elect three new 
men to act with the two old members mentioned. 

Mr. HENDERSON then put the motion, which was carried nem. con. 

Mr. HENRY OPPENHEIM then proposed а vote of thanks to Lord 
Wantage, to whoin he was sure that all tbe shareholders felt greatly 
indebted for the handsome way iu which he had acted in their interests. 

Mr. DRUCKER seconded the motion. 

Mr. PYKE put it to the meeting and declared it carried unanimously. 

The CHAIRMAN: 1 Leg to thank you, gentlemen, for your expressions 
and for re-electing me on the Board amongst those who have been re- 
elected to-day. M 

Mr. ВАІХ also thanked them for the confidence they had shown in him 
by electing him to a seat on the Board. 

The proceedings then terminated. 


Metropolitan Electric Supply Company (Limited). 


An extraordinary general meeting of this Company was held on Tuesday, 
at Winchester House, London, E.C., Nir Eyre Massey Shaw, K.C.B., 
presiding. PE | | 

The SECRETARY (Mr. E. Cunliffe Owen) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: Gentlemen, in rising to move the resolution 
now before the meeting, I think you will find that the circular which 
accompanied the notice convening the meeting fully explains the reasons 
which have guided the Board in recommendivg the ordinary sharcholders 
to accept the proposal which ix now submitted for the redemption of the 
Founders shares. I think it may be safely said that all classes of share- 
holders are unanimous in their opinion that the existence of Founders’ 
shares is prejudicial to the best interests of the Company asa whole, and 
that every effort should be made to get rid of a burden, the weight of 
which becomes the more irksome as the prosperity of the Company 
imereases, Having admitted the principle, it became our duty to consider 
the means, aud it was inevitable that the views of the two classes ot share- 
holders as to the value of these Founders’ shares would be very divergent. 
As you are aware, the difference between the two offers Wits originally 
almost. a prohibitive one, and at the time ot the last general meeting 
I must own that 1 Lad very little hope of coming to au arrangement or of 
avoilinz the litigation which the failure ot this arrangement = 
inevitably have entailed. for you are aware that the Founders intended to 
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contest the right of the Directors to issue new shares to the Ordinary 
shareholders at par, or to place any suis to depreciation or reserve. When, 
however, the Board came to consider the effect of this litigation on the 
prospects of the Company, and realised, in view of our immediate capital 
requirements, what would have been the result of delaying the issue of 
new capital until the decision of the Courts (involving probably an 
appeal to the House of Lords) could. be obtained, these consi lerations, in 
conjunction with the necessity of building up a strony reserve fund, 
which, under the present constitution of the Company, is impossible, 
induced us to make one more effort ia the direction of compromise, You 
will agree that un-ler these circumstances we were justified in making this 
further offer, and that, baving regard to the impossibility of arriving at 
an absolutely accurate valuation of a Founders’ share, a compromise be- 
tween the respective estimates already mentioned to you was the only 
possible basis of settlement. You ave therefore now asked to decide whether 
you elect to permit the constitution of the Company to remain on its 
present basis, with the attendant and possibly imminent participation of 
the Founders in the profits, with the expense and risks of a protracted 
lawsuit, which will cripple our development, and the result of which no one 
can foretell with any degree of certainty ; and with the disadvantaze of 
divergent interests within our own camp; or whether you will chocse, 
what appears to your Directors to be the wisest course, and at possibly 
some sac'ifice of immediate gam, you will secure the future of this great 
undertaking by consolidating all our interests on one common foundation, 
and by enabling us to commence the building up of a reserve which will 
protect our assets against future contingencies, | am glad to be able to 
assure vou that the Company’s business was never in а sounder position 
than it is at the present time. Notwithstanding considerable reductions 
(and from the commencement of the present year we have reduced our 
rate of charge to private consumers from 11d. to 6d. per unit, and made 
other large reductions in our charges for the hire of apparatus), our 
revenue for the first quarter of the present year shows a most satisfactory 
increase over the corresponding quarter of 1897, and the increase in the 
number of our lights, which has more than maintained its accustomed 
average during the present year, surpassed itself at the last fortnightly 
return, when our engineer reported that he had taken on a larger number 
of lamps than in any corresponding period of our history. Daring the 
last 12 months we have counected 65.000 lamps against 47,000 for the 
preceding 12 mosths. The total number of lamps connected amounts 
to 384.000, and we have on our books applications for 13,000 more, 
In spite, therefore, of threats of competition from local authorities, 
which have no doubt had a temporary effect in depreciating the value 
of the shares of all electric supply companies. but which we have 
every reason to believe we shall be successful in defeating, the upward 
progress of this Company appears to us to be inevitable, and as last year 
we were within 1 per cent. of the minimum dividend above which the 
Founders would be entitled to divide profits I think it may be safely 
assumed that their participation would not have been delayed for any 
very long time. With these rewarks, gentlemen, 1 beg to move the 
following resolution :— 

“That it ts сере пе that the special rights and privileges of the Itin 
Founders! shares in this Company, whether with regard to dividend, capital, 
reserve fund or otherwise, should. cease and be abolished upon the terms that 
cach registered holder of a Founders! share or Founders’ shares in the 
Company should, upon haring such his share or shares converted into one 
Ordinary share or shares, have the option of subscribing for 225 Ordinary 
shares tn the company at par in respect of cach Founders! share ко held hy 
him; and that the draft agreement for the purpose submitted to this 
meding be and the витае is herchy approved, 

“And the Directors of this Company be aud they are herchy authorised to 
adopt the said agreci it and to «ће the scal of this Compuny thercto with 
Jull power to assent lo any moditieations in the ayreement which they think 
expe tlic nt in the interests of this Company, either before or after the adoption 
there.” 

Sir JAMES PENDER seconded the motion. 

Mr. BONNING inquired the nature of the claim of the Founders’ shares 
on the Company. 

The SOLICITOR (Mr. S. B. Barlow)—at the request of the Chairmau— 
replicd. He stated that, to put the matter as brietly as possible, the right 
of the Founders’ shares consisted of being entitled to participate in one 
moiety of all the net profits of the Company after 7 per cent. had been paid 
to the Ordinary shareholders. The holders of the Founders’ shares had also 
the right to exercise а voice in saying how much should be carried to the 
reserve or depreciation funds ; and tlie surplu- assets, on a winding up of the 
Company, were divisible equally between holders of the Ordinary and the 
Founders’ shares. 

Mr. JOHN NEWTON remarked that theadvantage which the Founders’ 
sharcholdera would get from what was proposed would depend very much 
оп the market price of the day on the Ordinary shares: but the market 
price had little to do with the permanent investor in the Company. The 
latter saw peace and future success by a settlement being carried out be- 
tween the two classes of shareholders. By what was now proposed, if it was 
carried out, the Company in connection with these matters would be 
immensely strengthened. He strongly animadverted on the existence of 
Founders’ shares in any company. and stated that at the present moment 
there was a brand on every company on the Stock Exchange that had 
Founders’ shares. There were, too, hundreds of investors who would not 
think of putting their money into au undertaking where Founders’ shares 
existed. 

The resolution was then carried unanimously, 

Mr. NEWTON proposed, and. Mr. GIDSON seconded, a vote of thanks 
to the Chairman, Directors, Secretary and Staff, which was carried 
unanimously. 

"he CHAIRMAN briefly acknowledged the vote, aud the proceedings 
then terminated. 


Brazilian Submarine Telegraph Company (Limited). 


The forty-ninth ordinary general meeting of the shareholders of this 
Company was held at Winchester House, Old Broad-street, E.C., on 
Wednesday, under the presidency of Mr. J. Denison Pender. 

The SECRETARY (Mr. Richard Collett) read the notice convening the 
meeting, and the report of the Directors was taken as read, і 

The CHAIRMAN then said: Gentlemen, the first thing that devolves 
on me, I am sorry to say, is to refer to the death since we last met of a 
late colleague on this Board. I refer to Lord Sackville Cecil who, from 
his special training when a young man, was able to acquire a know- 
ledge of certain business—-especially electrical business—which was 
of considerable value to us at our meetings when these questions 
came up. Ніз death is therefore a great loss to us; but it ia the 
duty of your Directors, of course, when one of us unfortunately 
falls out of the list, to be able at once to place another gentleman 
on the Board as able, if not abler, and I am glad to say that in this 
instance we were able to secure the services of Sir John Wolfe Barry, 
K. C. B. Perhaps he may not be personally known to you generally, 
but those who have watched the great engineering feats which have 
been carried out of late years must know his name perfectly well. 
We are therefore able to congratulate ourselves on having Sir 
John with us here to-day as a member of this Company, With 
regard to the accounts the income for the half-year ended December, 
1997, amounted to £100,500 ; for the previous half-year it was £79,133, 
showing au increase of about £21,000. Looking into this improve- 
ment we find the following increases: 420.890 from message receipts, 
and the smaller sums of £62 and £215 respectively from inte- 
rest, transfer fees, &c., and = from dividends on shares in other 
telegraph companies. The increase in mes-age receipts is eatisfactory, 
aud comes, firstly, from the carrying of a traffic larger than that of 
the previous half-year, the increase being 97,000 words of ordinary com- 
mercial traffic and 18,000 words of Press traflic, which latter, as you kaow, 
із carried at a considerably reduced rate. A considerable portion of this 
is (гаће taken from competitive lines on account of the satisfactory work- 
ing of our system, which to the telegraphiog public is known as the 
% Eastern aud Madeira Route.” Secondly, the increase in message 
receipts comes which is by no means of less importance—from the reduced 
loss on exchange upon the traffic receipts collected in Brazil, resulting from 
the provision aereed upon by the States at the International Telegraph 
Conference of 1896, at which, as you have already been informed, your 
Company was represented. This provision was for the collection of increased 
rates when necessary to make good loss from the depreciation in the value 
of currency, and we have to thank the representative of the Brazilian 
Government at the conference for the way he dealt with this question. 
The provision is now carried out by the Brazilian Telegraph department 
and by the Telegraph companies, Its operati n commencing on July 1, 
1897, its b:neticial effect is apparent for the first time ш the 
accounts now under review. Unfortunately the fall in the gold 
value of tbe milrei has continued. Between July and December, 
1897, it was fairly steady at an average of about 714. In the current balt- 
year it has fallen to a little less than 6d., but it has of late had a rising 
tendency, which I hope will continue to the advantage of Brazil. If, 
however, we compare the receipts with those of the corresponding period 
of 1896 we find an increase of £11,527 —a much smaller sum than the 
£21,000 I mentioned when comparing the present accounts with those 
of the previous half-year ending June, 1897. Now, when we turn to 
the expenditure side ot the accounts, the total for the half-year will be 
found to be £26,166 ; that for the previous half-year was £20,505, There 
is, therefore, an increase of £5,601, which is fully accounted for by the 
fact that whilst there was no expenditure iu the June half for repairs 
of cables, £5,700 (nearly £6,C00) was spent under that head in the six months 
to December. I have before called your attention to the item of cable repairs, 
and asked you when examining the accounts placed before you not to take 
too much notice of any diminution on this head, because the experience 
is that sooner or later heavy repairs have to be carried out. If you 
save expenses in one year, therefore, they come in another, and although 
you are to be congratulated, and we are all to be congratulated, on 
getting through a half-year without any heavy expenditure, I. think that 
if you take the average outlay it amounts to a considerable sum every year 
in the existence of a telegraph company ; at least that is our experience їп 
other companies. Hitherto you have certainly been singularly fortunate 
with regard to the repairs which you have had to carry out. There are 
increases and decreases under a number of heads, which I can state at 
length if so desired, but the net results are an increase of £36 in London 
and of £234 at sta'ions, making together the small amount of £270, 
which you will, 1 am sure, look upon as most satisfactory, the amount 
being so small. We know that the tendeney in these days is really towards 
doing a good deal more work at increased expense for less income, But 
even against this small increase of £270 there is a decrease of £335 
under the other heads, and therefore there is really a decrease on the total. 
After payment of £5,2C0 for debenture, interest and sinking fund, and pro- 
viding for the payment of income tax, there is a credit balance on thehalt- 
year's business of £69,580. То this is added £7,221, the balance brought 
forward from June 30, making together £70,801. The usual interim divi- 
dlends for the September and December quarters, amounting together to 
£39,000, have been paid, £25.000 has been transferred to reserve, and £8,662 
has been carried forward. Before arriving at this final figure there was 
deducted a special item of expenditure, quite apart from the working 
expenses, belonging to the half-year, te which I must refer. 
1897 was the year of the national celebration by the British Empire of Her 
Majesty's 60th year of sovereignty. The event was unique in the history 
of the country, and it was marked by many banks and public companies 
by the granting of a bonus to their statis. The Directors of the asso- 
ciated Telegraph Companies considered the matter, and decided that ib 
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was desirable that a bonus should be granted to the staffs of these Com- 
panies. This was carried out upon a principle jointly agreed upon, In our 
case the bonus also marked, І may say, the twenty-fifth year of our Company's 
existence, and I am sure that every shareholder has had reason to be satisfied 
with his investment at whatever period of the Company's existence he 
became a shareholder. This consideration to the staff has been fully 
appreciated by those serving us abroad and at home. I hope we have 
still with us original shareholders, as I am pleased to say we have 
officers, who entered the service when the Company was formed, 
and when submarine telegraphy was in a very different position to 
that whieh it holds to-day as а pullic investment. You have had the 
defect in the No. 1 Lisbon-Madeira cable named to you at some of the past 
meetings. The defect still exists, but, as the cable is still carrying the 
traffic in a satisfactory manner, your Directora have left well alone, 
and have not undertaken the removal of the fault, which, however, is 
in deep water, and when it does break down, it will, I аш afraid, 
be rather a costly and possibly a long business to put it right again. 
I think, gentlemen, 1 have now put before you all the material pointa, 
and it really is rather hard to find something new to tell you. The meetings 
we have had have been very short during the last few years, but 
this is a company paying a regular dividend every three months, 
with a bonus at a certain time of the year, and not only are you 
receiving this really substantial return on your money, but sums 
are being put to reserve which are insuring your capital. I there- 
fore think that there is very little more to be wished for, and, after 
all, the meaning of a good many meetings which last for a consider- 
able time is simply this—that the Directors have to make certain apologies 
and excuses perhaps for diminished revenue and diminished dividends, 
There is one point which I think you may perhaps want me to say a word 
about. You will notice that paragraph 4 of the report says that“ Negotia- 
tions for closer working with the Western and Brazilian Telegraph 
Company, Limited, have been in progress, and an agreement will shortly 
be submitted to you." After the few observations I have to make are 
completed I shall be happy to answer any question with reference to the 
general working of the Company, but I beg of you not to ask me any 
questions on this point, because the negotiations are not yet concluded, 
and when they are you will all be called together to consider what I 
believe will be an agreement beneficial to the shareholders of this Com- 
pany and to the general publie, and therefore certainly beneficial to 
the two countries which ате by these cables connected. Gentlemen, I do 
not think I have anything else to put before you, but I shall be very glad, 
as [ have said, to answer any question on any point, subject to its not being 
against the interests of the Company that I should do so. 

Mr. FRANCIS J. HAMLEY stated that in addition to the £25,000 
mentioned as added to the reserve fund out of revenue there was the 
amount which was derived from the interest on the investments, and he 
thought that it would be well for this to be made clear to the shareholders. 
He wished to know when the reserve fund would be completed, 

The CHAIRMAN: I am afraid we cannot give you any promise about 
that. Iam а shareholder, too, and I have £3,000 or £4,000 in this Com- 
pany, I should therefore very much like to have an increased dividend 
myself, but, as I eaid just now, we do not only want to give you 
your dividend regularly every three months, but we also want you 
to place the Brazilian Submarine Company's shares among the best 
securities you have, and we cannot do that without insuring 
your capital as wel as your dividend. That is the reason why 
at the present time we аге going on increasing the reserve fund, while 
at the same time I think you will admit that you are getting a very good 
return on your money ; and if vou take the market value of your shares 
year by year in the past I think you will find that it has gradually 
increased. ‘That has been entirely due to the strong position the Company 
is in on account of the reserve fund which they have at their back. 

Mr. FREDK. YOULE then seconded the motion, which was carried 
unanimously. . 

Mr. J. B. HAYTON afterwards proposed a vote of thanks to the Chair- 
man and Directors; and said that they ought to be congratulated on 
having as their new Director Sir John Wolfe Barry. 

Mr. JAMES BULL seconded the motion, which waa carried unanimously. 

The CHAIRMAN: On behalf of my colleagues and myself 1 am much 
obliged to you for your expression of confidence in us, but you must also 
allow me to add to the vote the Staff, for they play à very material part in 
the success of the Company, although we have to take the responsibility of 
conducting its affairs, 

The proceedings then terminated. 


Western and Brazilian Telegraph Company (Limited). 


The thirty-fifth ordinary general meeting of this Company was held 
yesterday (Thursday), at Winchester House, Old Broad.street, under the 
presideney of Mr. W. S. Andrewa. 

The SECRETARY (Mr. R. M. Cunningham! read the notice convening 
the meeting, and the report of the Directors was taken as read. 

The CHAIRMAN: I am glad to say that we meet to-day under rather 
better auspices than we have done for some little time. There is an 
increase in revenue, and there іх a decrease in expenses, The revenue for 
the half-year ended December 31st last has been £72,332, compared with 
£71,315, showing an increase of £1,016, which would have been rather 
more, ав І shall show you presently. With respect to the expenses, they 
were £37,774 compared with £38,160 ; consequently there isa decrease 
of £556. We usually deal with the revenue firat, but I propose to-day 
to tackle the expenses. There was a total increase in the expenses 
under Abstract A of. £1,211, but of this maintenance accounts for £750 
and stores and new apparatus—the latter, I suppose, really strictly charge- 
able to capital—for another £524, which more than accounts for that 
increase ; and miscellaneous. expenses are higher by £400. Then 


the decreases come in, and travelling expeuses show а reduction of 
£500, and stationery and printing of £83. The net result of it all 
is that there is an increase under Abstract A, as I have said, 
of £1,211. Then we come to Abstract ID-—our shipping, which ів 
always & source of considerable anxiety with us. Under this head. 
ing there is a notable decrease, because in the period under review we 
dispensed with the services of the second ship which we were obliged to 
employ previously, namely, the “ Buccaneer," and the saving amounts to 
£3,477, although our ship, as a matter of fact, had to do all the same work, 
and did it very satisfactorily —of course, with an increased consumption of 
coal and other expenses. Still, the net result is what I have told you. 
There are five items of decrease and five of increase, but I need not 
labour them, because none of them are large. This saving of £3,477, 
which I should have liked to see you get the immediate beuefit of, was 
absorbed partly by certain special expenses incurred in Buenos Ayres on 
account of an attack which might have been rather a dangerous one 
for us, made under the guise of tariff changes. We had to defend 
ourselves from this attack, and it was rather a costly defence. Then 
we had, in addition to that particular item, maintenance and 
repair expenses and new apparatus, and these ran away with some 
£2,50) of that reduction, which we should otherwise have роб 
the entire advantage of, Abstract C does not call for our atten- 
tion, because out of а total increase of £167, £154 is owing to 
arbitration expenses, ко that, practically, that is the saving. The result 
of all this is that we are left with a decrease in the working expenses 
account of £586. Now І may tell you that this decrease on account of 
expenses does not end with the period under review ; it is going on and 
is increasing, so that there is no doubt that by-and-by we shall have a 
better tale to tell you with reference to these expenses than we have 
to-day. The net revenue сошез out in this way. There is a balance from 
last half-year of £3,867 ; there is the dividend which we have received on 
the shares held in the Platino Company — £11,094 —against nothing in the 
corresponding period of the previous year, and the balance of our own 
working, after payment of expenses, amounts to £34,558, making together 
£49,520. We have to deduct £8,060 for interest on debentures and 
debenture stock, £2,159 the sinking fund for the redemption of the new 
debentures, and we add to reserve £5,000, making £15,220, and leaving 
£34,300 available. We propose to declare a dividend of 6s. 9d. a share, 
and to carry forward £1,428 to the current period. This dividend is at 
the rate of 3} per cent. per annum, and consequently it is the best 
dividend we have earned since 1891, which was at the rate of 4 per 
cent. That points to an improvement in our affairs, which must be 
gratifying to all of us; but, gratifying as it is, the comparison dves not 
quite end there. We not alone pay more than double the dividend we paid 
in the corresponding period, which was 3s. but the net revenue earned 
during the half-year has more than doubled that ending June, 1896, and we 
pay more than double the dividend and add £5,00) to reserve instead of 
having to agsist our smaller dividend, as we did then, by taking £7,590 
out of the reserve. I take it that all that we want now isa little revival 
in the trade of Brazil, aud our position would then be decidedly more 
satisfactory. The exchange has been only 74d. against 84d., but, of course, 
under the new mode of collecting, that is not so serious as it appears. Under 
this new method, before fixing the rate of exchange for the current three 
months, the Government take the average rate for the preceding three 
months, The consequence is that, if the average for the preceding three 
months is higher than you get for the next three months upon its being 
hxed at the rate of the preceding three months, you lose money. It is a 
singular thing, but ever since this arrangement was made for the collection 
of the exchange, the exchange has been constantly going down, во that 
although the rate has been fixed at a certain p.iut, we have never actually 
received that point, but always something below it. For instance, there is 
this 78d. against Bid. Tam pleased to say that at present —although I do 
not know how long it will last —the exchange із going up, and our receipts 
are therefore going up with it. I have mentioned that the decrease in the 
expenses has not only continued, but is increasing, and Iam pleased to say 
that the augmentation of revenue, both in this Company and the Platino 
Company, has contiuued. We have already reached a point a good deal above 
the revenue for the corresponding period, and therefore we hope—we may 
almost say we are confident that we shall be able to tell you a still better 
story of the current half-year's business when that in due course comes to be 
brought about. No doubt, gentlemen, you will have remarked that the new 
President-Elect of the United States of Brazil, Mr. de Campos Salles, has 
come over here to arrange important matters in connection with his country. 
There is no doubt that Brazil uceds a period of rest and recuperation, and it 
is earnestly to be hoped that she will obtain it. When the great natural 
riches of the country are considered, we have every reason to expect that, 
with careful administration of the revenues, a very gratifying апа pros- 
регоцв result may yet be produced. We all wish the President- Elect 
every success in his patriotic efforts and God-speed with his important 
mission for the benefit of his magnificent country, for a magnificent country 
it certainly is, possessing almost unlimited productive powers, Gentlemen, 
there is one other question which I have to refer to, although I cannot say 
much about it. You will have noticed a paragraph in our report wherein we 
speak of negotiations for closer working between this Company ind the 
Brazilian Submarine Telegraph Company. Well, these negotiations are not 
completed. They are progressing satisfactorily and pretty actively, and we 
believe that they will prove successful, aud that the result will be welcome 
alike to the governments, the public, and the companies, because nowa- 
days it is necessary to do things which are agreeable all round, and not to 
shut your eyes or direct them into too narrow a focus. Thorefore, gentle- 
men, | would ask you not to put any questions to me on this subject, but 
I should be pleased to answer any with reference te the general аага of 
the Company. I now beg to propose—- E 
“Lhat the report anid accounts to December 44 1597, now subinitted, hi aud 
the sume are herchy approved and adopted, and that dividend of Gs, tui. 
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share, free оў inecme tar, making with the interim dividend paid in 
November last £3. Is. per cent, for the year 1897, bc, and the same is hereby 
declared, payable to-day.” 

Lord RICHARD H. BROWNE seconded the motion, which was at once 
carried unanimously. 

Mr. D. Н. GOODSALL then proposed the re-election, as a director, of 
Mr. W. S. Andrews, . 

Mr. JOHN COPPEN, їп seconding the motion, observed that it would 
be impossible for them to have a more able chairman. 

The motion wax carried unanimously. 

The CHAIRMAN afterwards proposed, and Mr. Goodsall seconded, the 
re-election of Lord Richard H. Browne to his seat at the Board, and this 
Was carried unaniinously. 

Major COTTON, in proposing the re-election of the auditors — Messrs. 
Turquand, Youngs, Bishop and Clarke—to^k the opportunity of congratu- 
lating the Chairman and Directors on the improved state of affairs 
submitted to the meeting that day, and on the still further improvement 
which the Board anticipated. He also expressed a hope that the negotiations 
referred to by the Chairman might soon be brought to a satisfactory 
terinination— with benefit to the shareholders especially. 

The motion was seconded by Mr. GEORGE ANDREW, and carried. 

The CHAIRMAN: I have to thank you for your attendance to-day, and 
I am very glad that I had a little better story for you than I have 
had on some previous occasions, You have shown &o much patience, and 
such great appreciation of everything that we have done for you that we are 
encouraged to do our utmost to promote your welfare, 

On the motion of Major COTTON, seconded by Mr. ANDREW, a 
cordial vote of thanks was passed to the Chairman and Directors, and the 
proceedings then terminated. 


British Thomson-Houston Company (Limited). 


The report of Directors of the above Company states that the year has 
been a satisfactory one, a considerable increase in business having again 
taken place in all departments. Further progress has been made in the 
winding-up of matters in connection with the old company. ‘Those losses 
which have been determined bave been entirely written off, whilst sub- 
sequent losses and contingencies with respect to the contracts taken over 
from the old company are allowed to stand over ayninst the protits upon 
other contracts in course of execution entered into by the new company. 
Such profits accrued at March 51, 1898, but not taken credit for, are esti- 
mated to considerably exceed any loss that may result. from the closing 
of the old account. The profits, after deducting general and technical 
expenses, discounts and interest, amount to £32,961. 2з. 11d. The avail- 
able balance is £20,050. 78. Gl., which the Directora recommend be distri- 
buted as follows :— 


£2,000 0 O to 5 per cent. div. on £40,000 A shares, fully paid. 
2,000 0 O0 to ditto £40,000 D ditto 
4460 5 6 to ditto £160,000 В shares. 
1,159 0 0 to 10 per cent. reserved to the Board. 
1,626 16 6 to reserve, being 5 per cent. of £32,556. 12s. 3d. 
8.460 5 6 to further 5 percent. div., as above, оп А and D shares. 


545 19 11 to profit and loss new account. 


— 


£20,050 7 5 total. 


Callender's Cable and Construction Company (Limited). 


The report of the Directors of this Company for the year ended 
Dec. 51 last states that there is a balance to credit of profit and loss of 
£24,146. 63., from which must be deducted interest on debentures £4,050, 
appropriation for depreciation of machinery, plant, &c., £3,000 ; leaving 
an available balance of £17,696. 6a. 

It is proposed to pay a dividend at the rate of 10 per cent. per annum 
(free of income tax), being 10s. per share, of which 4s. has been paid as 
interim dividend, leaving 6s. per share % be now paid. This absorbs 
£10,000 : the payment of a bonus of 28. éd. per share requires £2.500 ; 
and £5,196 is carried forward. The total payment for interest and bonus 
on account of 1897 will therefore be at the rate of 124 per cent. per annum. 

The expenditure on. buildings, plant, and machinery has proved tnost 
beneficial to the business of the Company, and has enabled it to produce 
better and cheaper cables than at any time in the past. The plant and 
premises have been maintained in a thorough state of etticiency, and the 
cost, net only of all repairs and maintenance, but of alterations and 
improvementa, has been debited against the year's profits. 

Some of the shares held by the Company have been disposed of, and 
others have necessarily been acquired in connection with the business. 
The present market value of the shares held exceeds, by several thousand 
pounds, the value shown in the balance sheet, but it is not proposed to 
deal with this exce:s at present. 

The business transacted in 1897 was again much larger than that in 
previous years, and it continues to inerease. The resources of the Company 
and of its statf have Leen severely taxed to keep pace with the orders with 
which they have been entrusted. Although. extensive additions to plant, 
machinery and buildings were made in 1897, further additions were 
required to cope with the fast growing business. The land at Erith 
which the Company owns bad been utilised nearly to its full capacity, 
and was insufficient for the extensions, and the Directors have succeeded 
in purchasing, on advantageous terina, about 25 acres of freehold land 
adjoining the present factory, which will assure ample space for extensiuns 
for many years to conte. 

The present capital is quite insufficient to enable the Company to carry 
on their rapidly increasing business to the best advantage and to meet the 


cost of the necessary extensions of the works. It is, therefore, proposed 
to increase the capital by the creation of 20,000 Preference shares of £5 
each. It is not contemplated to issue more than 10,000 of these shares at 
the present time, and these will be offered first to existing shareliolders, 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 

DARGUE ACETYLENE GAS AND ELECTRICAL COMPANY (LIMITED).— 
This Company was registerel on May 24, with а capital of £5.000, iu £1 
shares (of which 3,000 are £5 per cent. Cumulative Preference), to enter 
into an agreement with Mr. William H. Dargue, electrical engineer, and to 
carry on the business of manufacturers of acetylene gas apparatus, elec- 
tricians, mechanical engineers, and suppliers of acetylene and other gas 
and electricity. 

LIMERICK ELECTRIC TRAMWAYS COMPANY (LIMITED).—This Com- 
pany has been registered in Dublin, with a capital of £2,000, in £1 shares, 
to construct, purchase, lease and acquire trainways іп the City or County 
of Limerick, and to equip and work the same by electricity or other motive 
power. 


BRITISH BLECTRIC TRACTION COMPANY (LIMITED).— The annual 
return up to April 21 has been filed. The capital is £600,000, in £10 
shares (of which 30,000 are Preference). All the Ordinary and 10,009 
Preference have been taken up. The full amount has been called on the 
former and £6. 10s. per share (including £2. 10s. per share premium) on 
uie Preference. 

ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 
(LIMITED).— The annual return to May 25 gives the nominal capital at 
£162,981, divided iuto 52,000 Preference shares of £2 each, and 62,981 
Onlinary shares of £1 each. All the Ordinary and 22,275 Preference have 
been taken up, and 25,000 Ordinary have been issued as fully paid, The 
full amount has been called on 37,981 Ordinary and the whole of the 
Preference. £22,151. 12«. 10d. has been paid in connection with the for- 
teiture of 1,730 shares, and the cancellation of 10,337 others. 


INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS COMPANY 
(LIMITED).—'l'he annual return to March 9 was filed ou May 27. The 
nominal capital is £812,000, in £10 shares. 50,000 have been taken up 
and paid for in full. 

INDO EUROPEAN TELEGRAPH COMPANY (LIMITED).—The annual 
return to May 4 has been filed. The nominal capital is £450,000 in £25 
shares, of which 17,000 have been taken up. The full amount has been 
called and paid. | 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY (LIMITED).— 
The annual return to May 19 has just been filed. The nominal capital 1 
£400,000 in £10 shares, of which 37,518 have been taken up. The full 
amount has been called and paid. 


MEMORANDA.—Bank rate 3 per cent. (since June 2, 1898). Price of 
silver 2744. per oz. (June 9). Consols (23 per cent.) 111]—111$ for 
money, lllj—1111 for account; 24 per cent. 1041—1054 (June 9). 
Stock Exchange Settling Days: Consols, July 1; Stocks and Shares 
Continuation Day, June 27; Ticket Day, June 28; Pay Days, June 
10 and 29; Mining Share Carry-over Day, June 26. 


SOUTH STAFFORDSHIRE TRAMWAYS COMPANY (LIMITED).—At the 
annual general meeting of this Company, last week, the Chairman, Mr. 
W. L. Schuster, said that the present dividend (21 per cent. on the 
Preference shares) was tbe first dividend which had been paid by the 
Company. In accordance with the agreement with the Electric Construc- 
tion Company, which was subsequently assigned to the British Electric 
Traction Company, the old debentures and the arreira of interest have 
been paid off, and a new issue amounting to £52,000 has been made. 
The following statement gives the result of the working of the electric aud 
steam sections during the past two years. The length of the lines work 
electrically is 72 miles, апа of the steam lines 14 miles: 


Electric Lines. 


— 


| |Paxsengers carried. Amount earned. 

Year. Milesrun . ; mut 

| „ Рег Per Per car 

Total No. Cr ile Total. passenger. mile 

1897 254,770 2,105,849 826 |£13.023 17 4 1484. Lo 
1896 255,433 1,991,411 7-79 12,378 2 10 1491 11% E 
Increase | 114,458 047 615 14 6 (Ld) 0:684. 
on: se тооке 

| Steam Lines.. 
1897 | 330,055 3.308.925 1029 | £19391 1 9| 1301. 14-101 
18:6 | 328,167 3,544.116 10°19 19,154 8 4| 1374. POE 
Increase | 1,838 | 95,819 010 239 13 5 (0:14.) 0 10d. 


In the case of both electricity aud steam a decrease is shown in the 
“amount earned per passenger of 0 14. The Chairman said the 1 

report was the most favourable one thev had ever had. He thought t 5 
rerult of the year’s operations satisfactory, but he was unable to hold Sd 
much hope of there being any further material increase in the receipts M 2 
their existing system of traction. Should they, however, substitute cles 

tricity for steam. and run а ten-minute instead of a half-hour servie 
would be, n» doubt, a great improvement in the traffic. 


e, there 
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CITY NOTES. 


5 —— 
CALLENDER'8 CABLE AND CONSTRUCTION COMPANY (LIMITED).—The 
transfer books and registers of members of this Company are closed from 
the 8th to the 16th inst. inclusive. 
COMMERCIAL CABLE COXPANY.—A quarterly dividend of 1$ per cent. 
on the capital stock of this Company has been declared and is payable on 
July 1. The transfer books will be closed from 20th inst. to July 2 


EASTERN TELEGRAPH COMPANY (LIMITED).— The Royal Assent has 
now been given to the Eastern Telegraph Company's Act, 1898, which has 
been promoted for the conversion of the existing Six per Cent. Preference 
shares into Three and a-Half per Cent. Preference stock, and for other 
purposes. By Section 3 every holder of existing Preference shares is 
entitled, for every fully-paid £10 share, to receive £18. 10s. of the new 
Three and a-Half per Cent. Preference stock. The section provides that 
the certificates of the existing Preference shares for which the new Pre- 
ference stock is to be substituted must, before the issue of the stock, be 
delivered up to the Company for cancellation, and the certificates of the 
new Preference stock will then be issued gratis in exchange to the holders 
of such shares. The final dividend on the Six per Cent. Preference shares 
for the quarter ending 50th inst. will be paid on or about July 1 next. 
The dividend on the new Three and a-Half per Cent. Preference stock 
will accrue as from July 1 next, and will be paid quarterly on the same 


dates as those on which the dividend on the Six per Cent. Preference 


shares has hitherto heen paid. The existing transfer books are to be closed 
on the 15th inst., and the transfer books for the new stock will be opened 
as from July 1 next. 


ELECTRIC AND GENERAL INVESTMENT COMPANY (LIMITED).— 


Subject to the completion of the audit, the Directors of this Company 


have decided to recommend the payment of & further dividend upon the 


capital paid up on the Ordinary shares at the rate of 50 per cent. per 


annum for the six months ended May 31 last, together with а bonus of 


10 per cent., making, with the interim dividend of 10 per cent. already 
paid, a total dividend of 35 per cent. for the year, and also to recommend 
a dividend of £50 on each Founders’ share for the year. The trustees for 
the Founders' Shares Reserve Fund propose to distribute to the holders of 
such shares a sum of £20 per share out of the proceeds of investments 
sold and dividends received in respect of the Founders’ Reserve Fund, 
making, with the before-mentioned dividend, a total distribution of £70 
on each Founders’ share. The dividends, &c., will be payable on June 28. 

ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LIMITED).— 
Letters of allotment for the recent issue of capital in this Company are 
said to have been issued. 

GREAT NORTHERN AND CITY RAILWAY COMPANY.—Subscriptions 
have been invited this week for an issue of £780,000 in Four per Cent. 
Preferred Ordinary and of £780,000 in Five per Cent. Deferred Ordinary 
£10 shares in this Company at par. The Great Northern and City railway 
will be about three miles in length, and will be in direct connection with 
the Great Northern system. There are to be three intermediate stations 
between Finsbury Park: and Moorgate-street—one at Drayton Park, 
Holloway, a second at Essex-road, Islington, and а third at Old.street, 
Finsbury, the whole line passing through a densely-populated district, as 
well as dealing with a large portion of the regular traffic between Finsbury 
Park and Moorgate-street, this portion of the Great Northern Company's 
service being already overtaxed, The motive power of the line will be 
electricity, the trains running in two tunnels, 16ft. in diameter, to provide 
for the Great Northern heavy suburban trains, consisting of 11 carriages, 
with a seating capacity of 500 persons, The new line is estimated to save 
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13min. on the journey between Finsbury Park and Moorgate-street over 
the existing route rid Farringdon and Alderagate. The present line 
carries about 10,000,000 passengers annually from various points ou the 
Great Northern system. The construction of the line has been placed 
with Messrs, S. Pearson and Son. The subscription list opened on Monday, 
and closed yesterday (Thursday). 

HARROW ELECTRIC LIGHT COMPANY (LIMITED).—The annual general 
meeting of this Company was recently held at Harrow. The Directors 
reported that an equivalent of 1,540 8-c.p. lamps were connected during the 
year, bringing the total up to 5,440, representing 87 customers. During 
the year various extensions of the plant and maius were carried out ; 50,109 
units of current were sold, and, with meter and installation rentals, 
brought in a sum of £1,750. 3a. 5d. After paying generation and working 
expenses, interest on Debentures and loans, &c., there was a balance of 
£204. 1s. 10d., which has been applied to writing off preliminary expenses, 
&c. The extensions carried out have necessitated the issuing of further 
shares, and the Debenture loan has been increased from £7,500 to £10,000. 

ROYAL ELECTRIC COMPANY OP MONTREAL.—4A dividend of 2 per 
cent. for the quarter ended May 31 has been declared. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Tuesday, the 28th inst., a special settling day in 114,843 addi- 
tional vendors’ £1 fully-paid shares (Nos. 285,158 to 400,000) of the Cape 
Electric Tramways (Limited). Application has been made to the Corn- 
mittee to appoint a special settling day in and to graut a quotation to 7,818 
Six per Cent. Cumulative Preference shares of £10 each (Nos. 1 to 5,385, 
5,486 to 6,613, 6,765 to 8,009, and 8,441 to 8,500), and £67,140 Five per 
Cent. First Debenture stock of the Edison Bell Consolidated Phonograph 
Company (Limited). | 

WERNER CADMIUM ACCUMULATOR SYNDICATE (LIMITED).—4A meet- 
ing of the Directors of this Syndicate was (we are informed) held last 
week, Mr. Alexis Werner, D.Sc., in the chair. А satisfactory report was 
made as to the progress of the Company. Important tests have been 
made, and several orders have been booked for accumulators for train 
lighting and traction. The Chairman reported that progress was being 
made with the arrangement for floating a Company in Paris, where the use 
of accumulators for traction is extending, and a letter from Belgium was 
read, with a proposal for the purchase of the patent rights for that country. 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ended June 3 (after deducting 17 
per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £3,066. 

WESTERN UNION TELEGRAPH COMPANY.—This Company has de- 
clared a quarterly dividend of 1j per cent. The net earnings for the past 
quarter amounted to $1,750,000. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


М 2 No. AGGREGATR. 
Line. | ended 2 RR ES phon ine 
« Amount. | op Dec. 
1898 £ £ K £ 
Birmingham Tramways.|June 4 4,200 + 433 ... " е7 
Bristol Trams & Carriage „„ 5 3,717 +1,255 22 | 56,199 |+ 8,435 
City & South London Ку. | „ 5 | 949 + 4 23 25,627 |+ 292 
Dover Tramways ......... » 4] 184 .. . $9 4,608 © 
Dublin United(Southern)| „ 3| 817|+ 239 22 10,315/- 313 
Liverpool Overhead Rly.| „ 5 | 1,869 |+ 545 25 32,581 |+ 1,986 
Sheffield Tramways ...... » 911,259 + 192 .. Е б 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


Presenr| AMOUNT | LAST | | PREVIOUS Price | RATE PER | | BUSINESS DONE 
AMOUNT оғ | DIVI- NAME WERE&'S PRICE | Wednesday, CENT. | DIVIDEND DUR. DURING WEEK 
'| SHARE. | DEND. JUNE I. June 8. | YIELDED. ENDING JUNE 8. 
| = | | еса S 
ELECTRICITY SUPPLY COMPANIES. | & s. d. | Highest | Lowest 
£200,000 6 41% | Birmingham Electric Supply ——................ 100 | | às МАТН uasosacpasaa A х, 
6,000 10 es Bournemouth and Poole Electricity Supply Ord. 9} 103 | 9? 10} р Ja 93 + 
6,000 10 z Do. 44 per Cent. Cumulative Pref. .... 104 11 101 113 - T 1048 104 
80,000 5 4/0 | Charing Cross & Strand Electricity Supply Corp. 12 13 12 13 213 10 February & August | 124 ' 
30,000 b 2/3 Do, 44 per Cent. Preferences 8 64 в 6} з 9 3 e : е 
£84,000 5 86 | Chelsea Electricity Supply Ordinary .......... 8h 9% 84 9 3 3 2 | March —... ө} 8] 83 
£60,000 Stock 44% |+ Do. 44% Debenture Stock (red.) ...._.._.. 115 117 116 117 317 5 June and December х * 
$1,200,000 $1,000 | 57 Chicago Edison Ist Mort. 5% 30 year Gold Bonds(red) 105 107 105 107 4 181! А T 2: T 
60,000 | 10 20% | vivy of London Electric Lighting ..~ —...... a 244 251 144 25} 3 18 8 February & August | 254 244 
$0,000 | 10 0x | Do. 6% Cumulative Pref. .. ......—»--...- 164 174 161 174 B 8 i January and July 164 168 
£400,000 | Stock 5% * Do. 6% Debenture Stock (red.) .......... 129 134 129 134 8 14 з | June and December ea 15 
10,000 10 bá Do. Provident Certificates .................. 164 174 164 17 .. T 164 163 
,000| £10 county of London & Brush Prov. Ord. (fully paid; 13 14 | 18 14 са 91 à 
10,000} 10 | .. Du; Opel. “хау oc 0 — 7À ДЕ: valles ы id 
20,000 £10 6/0 Do. 6% Cumulative Preference .,............ 15 M * 16 3 i 0 arch & September | 
15,660 £5 4/0 House-to-House Electric Lighting Supply Ord. p ( Г U 2 j 3 х 
10,000 £5 8/0 Do. 7 per Cent. Preference „„ 11 12 150 T 8 010 March & Beptember 108 
А fensing i Tnightsbridg . 15 16 9 ) 5 — z 

EN 3 [vere à | % O | анау алыу. | 

555,000 £5 | London Electric Supply Ordinary . se ss se = = = > Н, 4 4 44 - © 

240,250 £5 Do. РРО n... ac tse evans Fel : i E FE. - .. x 
62,400 10 7/0 | Metropolitan Electric Supply Ordinary ........ 16 17 | 15 16 3 T : | N m V desees 163 15; 

£220,000 | Stock 43% Do. 44% Deb. Stock First Mortgage 117 121 117 1 121 8 ne aud December * = 
4,000 1 .. | Northampton Electric 6% Preference ............ J- | * | T 
6,462 10 12/0 Notting nill Electric Ordinary „a ss s. s= se == == — - 184 7 1 a 833 Harch. 9 
275,000 1 Rand Electric .... . 2 * ] ~ 3 y- PITT - = 
£126,000 | Stock 5% | River Plate Elec. Lt. & Tr'ct'n,Ltd.,57 1st Mor, Deb. a 2 К - 9 А January and July. | — 

LE 0,000 100 | $2 | Royal Electric Company of Montreal Shares 4t : 8 — 

130,900 100 | 4x | Doc: s "mi lat Mort. Debs. ..... TUE E | 103 106 103 ape л е p dibus "artem 15 iði 
31,980 5 11/0 | St. James and Pall Mall Electric Ordinary ...... | 16 E rf 103 $48 ji 
$0,000 5 8/6 Do. 7 рег Cent. Preference | 6 " SES AE | = 

£50,000 Btock 4% * Do. 4perCent. Debenture Stock (rec 107 110 107 p 813 1 Juue Me. : ecember 3 ae 
65,010 b : South London Electric Supply Ordinary (£2 paid). 2 24 . А а 3 March & September 163 153 
79.900 b 8/0 Westmipster Electric Suppiy Ordinary 2 == == = 16 17, p 8 ET February and July.. j 
18,848 5 T% Yorkshire House-to-House eee 8} 98 | ^ "n 407 February andJuly.. Я 
18,626 6 77 ро. (24 paid 0 6} 4 ә 
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80,000 
10,000 
94,440 
£19,594 
129,179 
£680,000 


Stock 
PALET 
£100 


£b 
10/0 
£5 


8/31 
3% 


ELECTRICAL COMPANIES’ SHARE LIST. 


| NAME. | 


T RAPHS. 
*African Direct Tel 128 4% Mort. Deb. (red) 
Amazon Telegra 


Do. 5 per Cent. Debentures........ 5 
— „ 
Preferred „ ма „ „ 1 1 1 % 1 I1 A BI. AL 
Do.  Deferred ..... 
ЭРИ ВЕЖЕ п... mensem omae cms 
MEE CU M go Cent. Debs. (2nd Series, 1906) .... 
Commercial Cable Capital Stock „n m= == ~ = +» -+ +- 
Do. 4 per Cent. Debenture Stock ......... 
% UAA sm 5 i gi o ni mi 
Do. Preference 10 per Cent. 
Direct Bpanish (Ordinary) .. 
Do. 10 per Cent. Cumulative Preference 
Ў per Cent. Debent ure 
Direct United States Cable, 18777 
Direct West India Cable 44% Reg. Deb. (red) .... 


*" "^ o» 9 —-V— — M" "om om 


«= — —— —— — 


.... ˙A ̃˙Ü!̃7˙ IA ⁵² CLER 
Do. 6 per Cent. Cumulstive Preference 
* Do. 4 per Cent. Mort. Debenture Stock (red.) 


э . 5 рег Cent. Debentures, 1899 
Eastern Extension 


— ͤ— -. 


— _ Xd and bonus 


Do. 4perCent. Debenture Stock .......... 
* Do. 5 p. е. (Austin.Gov.Sub.) Debs.19(X (reg.) 
Do. (Bearer) ....— Tree 
*Eastern and 8. African 5 p. c. Mor. Deb., 1900 (reg.) 
Dn BORN жалы "ouadrihinRE "zum meme c 
* Do. 4% Mortgage Debentures, 19099 
* Do. 4% Mauritius Sub. Debr. (red.) 
Globe Telegraph and True 
Do. ò per Cent. Preference 


Great Northern of Copenbagen ..... [Coup No. 42 
Do брег Cent. Debs.. 1883 lssne Series B“ ex, 
Halifax and Bermuda Cable 44 % 1st Mort. Deb.(red) 
Indo-European .................. - Xd and bonus 
*London Platino-Brazilian 6 per Cent. Debs., 1904. 
Pacific & European Tel. 4% Guar. Debs. (red)) 
R W A 
Submarine Cables Trude 
West African Telegraph ~~... _._.. 
* Do. брег Cent. Debentures (red.) 
West Coast of America 
* Do. 4 per Cent. Debentures... W.... 
West India and Panama 


— o — — —ę ee Lz ee 6 6 


Do. 6 per Cent. Ist Preference _. .......... 
Do. s per Cent. 2nd Preference 
* Do. bperCent. Debentures m. -e ...... =.. 


Western and Brazilian 


———— * = ж * ^ s» » -» m шш -— | 


Do. б per Cent. Preferred Ordinary —— — — 
Do. Deferred Ordinary  _............—... 
Do. 4 per Cent. Debenture Stock ........ - 
Western Union 7% 1st Mort. (Building) Bonds 1902 


Do. 4 per Cent. Sterling Bonds (red.) ...... 


TELEPHONES. 
Chili Telephone (fully pad 
Consolidated Telephone Const. & Maintenance — 
Monte Video Telephone 6 per Cent. Preference .. 
Nationa) .... 


Do. d рег Cent. Cumulative 1st Pref. _ _.. 

Do. 6% Cumulative 2nd Pref. .._.._.. 

Do. 6% Non-Cumulative 8rd Pref. .......... 
* Do. Debenture Stock 34% (red.) 
огт АРТАР 3.0 ИЗАТ зауза bine АЕ en ca pii 


United Biver PIale . ааа 
* Do. брег Cent. Debenture Stock (red.) 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
nne 
br - Electrical Kngineering 

о. 


— — m 


Do. 44 per Cent. Perpetual Debenture Stock 
* Do. 2nd Debenture Stock (red.) 
Magi Sy Cable Construction 
0. 


——U n oon n 
** ? зе „э э ө & ө « ө © ө ое 
— э ө э э э n 


Crompton and Co., 7 рег Cent. Cumulative Pref. 
Do. 57 First Mortgage Debentures (red.) ... 
Edison and Swan Unitea (A“ Shares) (£3 paid). 
Do. (£5 paid) 
Do. 4% Mortgage Debenture Stock (red.) 
Edmundson s Electricity Corporation Ordinary .. 
Biectric Construction Co. (Limited) .... 
Do. 7 рег Cent. Cumulative Pref 
Do. 4; First Mortgage Deb. (red.) 
Elmore'3 ratent Copper Depositing 
Henley's Telegraph Works Ordinary 
Do. 7 per Cent. Preference 
Do. 447 Mortgage Debentare Stock (red.) .. 
India Rubber, Gutta Percha, &., Work 
. 4% First Mortgage Debentures (red.) _ 
Telegraph Construction and Maintenance 
M 6 per Cent. Bonds (red.) 1899 
Willans and Robinson Ordinary 
Do. 6X Cumulative Preference 
Do. $442 First Mort. ber 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 
Blackpool and Fleetwood Tramways 
Bristol Tramways and Carriage 

Do, Ceo pali); оа. 
Do. 47 Debenture ............ 
jritish Electric Traction Ordinary 
Do, 67 Cum, Pref. (£4 & £2.10s. 
Calcutta Tramways ......... 
Central London Ordinary 
Do. (€6 paid) 


* 


" o» е +. * 


— — oe —— — 


— — oe — 
- — — 2 
— — — — — 2 


prem. paid). 


— et eee ogee зоос оо 9n оа — — 


Ordy, 25 * 


end ändere #6 


— — — — À | 


— ~- — -= . 


| New General Traction 6% Cumulative Pref — 
dinary 


* [o calculating the yleld on this security, allowance has been made for acc interest, but 
йэн б 


КАТИ PER 
WEEK'S Price | Wednesday, Синт. 
JUNE 1 June 8. YIELDED. 
& s. d. 
100 104 100 104 8 18 11 
1 8 7 8 >.. 
91 96 93 96 85.9 1 
6+ 57 64 67 4 911 
115 116 115 116 5 4 0 
161 16 151 16 à 
15$ 16 154 16 47 6 
112 116 112 116 463 
180 190 183 190 4 41: 
104 106 105 107 815 2 
6 74 74 96 8 
14 154 14 154 6 э 0 
á 5 4 5 4 811 
10 11 10 11 4 13 10 
108% 106% 103% 106% 4 411 
104 11 104 1t 6 2 9 
100 103 100 101 АЭ 
17 17% 17 174 8 14 4 
18 19 18 19 8 3 2 
124 323 124 123 8 1 6 
101 104 101 104 417 0 
17} 18 174 18 817 9 
126 129 126 129 829 
100 101 170 104 41710 
101 104 101 104 4 17 10 
100 104 100 104 417 10 
101 104 101 104 4 17 i0 
101 104 101 104 817 8 
10579 108% 1054 108% 814 1 
114 12 114 19 319 2 
104 171 16} 171 897 
289 — 294 29 $0 8 6 8 
100 103 100 103 417 1 
93 103 98 103 вә 
to 63 50 63 5 6 2 
108 111 108 111 5 9 7 
105 108 105 108 818 5 
5 9 8 9 4 811 
136 141 136 141 451 
34 44 34 44 - 

93 102 of 102 5 8 6 
10 108 106 108 814 9 
1 4 1 ; 

74 7 71 7? 4 17 10 
5 7 5 7 811 5 
106 109 106 109 4 13 8 
1% 124 12 124 3 17 1l 
74 8 74 x 413 9 
4 T 44 4} Pa 
104 107 104 10 818 N 
103 108 105 110 6: 7.0 
100 105 low 105 5 14 8 
33 54 21 t " WE 
„ 7 ve i 
24 $3 9} 23 ap 8. 
5} 51 54 51 5 4 4 
14 16 14 16 815 u 
15 17 15 17 810 7 
5i 53 d 58 4 811 
101 108 101 106 зво 
$ 7 à 7 6 13 4 
4 44 4 44 5 11 1 
104 107 101 107 415 6 
à g . a zs 
1} 2 14 21 m 
94 94 2} p" 416 0 
110 114 110 114 3 13 11 
101 104 101 104 "MT, die^; 
94 104 10 11 41011 
110 113 110 113 4 0 0 
1 11 là 18 i 
88 93 83 93 5 9 0 
24 27 21 21 6 0 3 
4 5 4 5 5 10 0 
103 105 103 105 3 16 11 
34 44 3} 4} aa 
28 2 2 2 813 1 
84 2i 8 4 3 4 
н. 108 108 108 2: 
uj 29 P, oof 5 6 8 
18 193 183 193 8 11 10 
110 116 110 115 818 8 
2] 22 21 22 4 10 11 
102 106 102 106 8 14 6 
ЕЙ 37 84 37 oe an | 
102 106 102 105 415 8 
73 Rt 73 4 410 
е} 74 0t 7 429 
106 108 106 105 818 8 
12 13 12 13 P 
204 213 21 22 2 14 7 
15 153 15 16 137 4 
121 123 121 123 3 5 1 
153 16 15 16 s 
7 8 7 8 єх 
8 4 3 4 ls 
10 104 10 10 217 9 
6 64 6 6 215 6 
68 71 68 71 2 12 10 
13 2 ef 
15 16 15 16 8 2 6 
186 138 186 138 218 0 
144 141 14 15 Rv" 
143 164 14 15] 818 8 
10 103 107, 107, 8 1 7 
15 164 1 161 3 1 6 
09 lll 109 111 819 0 
1 51 4j 51 "a 
182 135 180 183 2 6 


у 


Feb., May, Aug., Nov. 


Mar., June, Oct., Dec. 
June and ber 
Jan., Apr., July, Oct, 


February and August 

April and October . 
" 

Jan., Apr., July, Oct. 

May and November 


January and July . 
February & August 
May nd Novembs* 


Jan., Apr., July, Oct 


January, April, July 
March & September 
June and December 
May and November 
March & September 
June and December 
April and October . 


March & September 
June and “Dece mber 
May and November 


LE ' 
January and July > 
May and November 


June 'апа December 
Feb., May, Aug., Nov. 
March & September 


“eee eee eee 


June and December 
April and October.. 
R 
June and December 


February & August 
June and December 


N ovember and May 


January and July 


| February & August 


LET 3! 
June and December 
Half-yearly ........ 


| February & August 


August 


— * 


February & August 


March & September 
уэл and : pn as 

anuary ap - 
April and October 


May and November 


June and December 
11 ' 
January and July e 
January and July .. 
May and November 
March & September 
February & August 
January and July ~ 


— — С 


Donn 
WERE 
Highest | Lowest 
65 [Т 
пй 1 
ty 154 
105 103 
81 е... 
103 102, 
1 103 
m 17 
198 $ 
m ii 
1054 3 
102 АК 
113 ПА 
9 
102 
10 â 
8i i 
1 ТА 
ji 124, 
7 at 
477 “i 


4 
m 2 
1044 


1 


.. Етна 


s REGE 


. + ЮС 
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TELEPHONE No. 15.007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY | 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


SALES BY AUOTION, &o. 


TO CYCLE MANUFACTURERS, ELECTRICAL 
ENGINEERS AND OTHERS, 


MSR. FULLER, HORSEY, SONS AND CASSELL 


will (aois previously disposed of as a whole) SELL BY AUCTION, in lots, 
on the Premises, the Leamington Cycle Works, Bedford-street, Leamington, on 
THURSDAY, June 30th 1898,6 11 precisely, 


MODERN ENGINEERS’ TOOLS, 


by Archdale, Prentice, Herbert, and other high-class makers, including 12 slide, 
surfacing, screw-cutting, and other lathes, three hollow-spindle capstan lathes, three 
hab-lappipg lathes, screwing machine, 11 single and multiple spindle-drilling 
machines, three horizontal milling machines, shaping machine, 6in. stroke, power 
cutting.out press, four cutter grinders. hub-drilling and tube-cutter maching, five 
double-headed polishing spindles, electro-plating plant, with dynamo and vats, three 
case-hardening iurnaces. six enamelling stoves, horizontal engine, 16in. cylinder, 
80in. stroke, Cornish boiler, shafting and geariog, driving belts, anvils and forges, 
vices and benches, derrick crane, smiths’ and engiueere' tools, and other effects. 


May be viewed, and Catologues had of Messrs. BAKER, BLAKER and HAWES: 
ue Cannon-street, London, E.C., Solicitors; and of the AUCTIONEERS, 11, 


Billiter-square, Е.С. 


WITHOUT RESERVE. No. 2914 OXFORD STREET, W. 
THE STOCK OF AN ELECTRICAL CONTRACTOR. 
cs onc. 


ESSRS. ROBINS, SNELL & GORE are instructed to 


SELL BY AUCTION, on the Premises, as above, on MONDAY and TUESDAY, 
June 20th and 21st instant, at, One o'clock precisely each dsy, the entire stock of 
an ELECTRICAL CONTRACTOR, including Globes, Bells, Cycle Lamps, Accumula- 


tors, Switches, Model Toys, Motors, Arc Lamps, and numerous other electrical 
Appliances. 


On view Friday and Saturday prior to sale. 


Catalogues to be obtained on the Premises or at the Auctioneers Offices, 22, 
Conduit-street, Bond-street, W.; 206, Wardour-street, W., and Branches. 


J. W. BARNARD, 
4, Great Winohester Street, LONDON, 
Sole Agent in the United Kingdom o 


“О” and 66 NJ ээ Туре 
E.P.S. STORAGE CELLS 


(FOR CARRIAGE, CYCLE, MINERS' and DOMESTIC LAMPS, 


PHONOGRAPHS, ELECTRO-MEDICAL APPLIAN CES, &c.) 
Manufactured by 


ELECTRICAL POWER STORAGE CO0., Ld., 


STORAGE BATTERY MAKERS 


BY APPOINTMENT TO HER MAJESTY THE QUEEN, 


DOULTON:CO., 


MANUFACTURERS OF 


LUMBAGO RUDIBLES 


! — > FOR MELTING 
Brass, Copper, 

Y Malleable Iron, 
Steel Antimony, 


Gold, Silver, &c. 


Depots : 


LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST, HELENS, LANCS., and PARIS. 


LAMBETH, LONDON, S.E. 


99555595 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS ~ 
С? Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
—— PRICE LIST POST FREE. —— 
Addrem: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
' Telegrams, '' Tarnstile London." Telephone, 188 Holborn. 


xs 
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TENDERS INVITED. 


WIMBLEDON URBAN DISTRICT COUNCIL. 


ELECTBIC WIBING OF NEW DEPOT. 


The DISTRICT COUNCIL invite TENDERS for the INSTALLATION of the 
ELECTRIC LIGHT MAINS and FITTINGS in the new Depot Buildings in Queen's- 


road, Wimbledon. 


Copies of the Specification with General Conditions and Form of Tender can be 


obtained from the Council's Engineer, Mr. C. H. Cooper, on payment of а fee of 


£1. 1s., which sum will be returned on receipt of a bona fide Tender. 
The Council do not bind themselves to accept the lowest or any Tender. 
Sealed Tenders, endorsed Wiring of Depót," must be delivered at the Council 
Offices not later than 5 p.m. ón MONDAY, June 27th. 
І у order, 
+ W. Н. WHITFIELD, Clerk to the Council. 
- Counei? Offices, Broadway, Wimbledon, 
| 14th June, 1898. 


COUNTY BOROUGH OF CARDIFF. 


TO ELECTRICAL ENGINEERS AND CONTRACTORS. 


The CORPORATION are prepared to receive TEN DERS for the CONSTRUCTION, 
SUPPLY, DELIVERY, and FIXING of TWO WATER-TUBE BOILERS with 
SUPEB-HEATE RS, each to evaporate about 6, 500lbs. of water per hour, and one 
300 KILOWATT DIRECT-DRIVEN STEAM ALTERNATOR. 

Specifications may be obtained on application to Mr. Neville Appelbee, Borough 
Electrical Engineer, Cardiff, upon the deposit of one guinea, which will be refunded 
upon receipt of a bona fide Tender. М 

Sealed Tenders, addressed to me and endorsed “ Electricity Works," must be left 


Е.С. 


at my office оп or before 9 a.m. TUESDAY, the 28th inst. 


Town Hall, Cardiff, June 8th, 1808. 


J. L. WHEATLEY, Town Clerk. 


The LORD PROVOST 
TENDERS for the SUPPL 


EDINBURGH CORPORATION ELECTRIC LIGHTING, 


MAGISTRATES and COUNCIL, are pre 
Y of COPPER STRIP for Electric Conductors. 


pared to receive 


Specification and Forms of Tender can be cbtained at the office of the Resident 

Electrical Engineer, 5, Dewar-place. 
The Corporation do not bind themselves to accept the lowest or any Tender. 
Tenders must be sent to me on or before THURSDAY, June 30th. 


City Chambers. 


THOMAS HUNTER, W.8., Town Clerk. 


TRE HIGHLAND 


articles, in such quantities as they may 


5 
6. 
7 
8. 
9 
10. 
11 
12, 
18 
14 
15. 
16 
17 
18. 
19. 
20 
91 
22. 
23. 


RAILWAY COMPANY. 


CONTRACTS FOR STORES. 
: Tha DIRECTORS are prepared to receive TENDERS for the undermentioned 


. Copper and Brass Tabes 
. Copper Ingots, Tin, Spelter, &c. 


Cotton Waste, Wicks, &c. 


. Curled Hair 
g RA Tools, Saws, &c. 
Fish Plate Bolts, Chair Spikes, and 


Blank Nuts 


. Galvanised Sheet Iron 
. Galvanised Telegraph Wire and Wire 


require, from 1st July, 


40. 


1898, to 30th June, 


1899, delivered free of all charges, vi. Dunkeld, at the Company's Storehouses, 
Inverness :— 
l. Baskets 2. Leather 
2. Bar and Plate Iron 30. Locks and Keys 
8. Best Yorkshire Bar and Plate Iron 81. Mild Steel Bars and Plates 
4. Brass and Copper Plates, Sheets, | 82. Mineral Locomotive Engine and Cy- 
Bars, &c. Under ОП 
А газе 33. Nails (Cut and Wrought), Tacks, 
ranvas, . 7 
. Carriage Тасев, &c 84. Oll and Turpentine 
Carriage Linings 35. Paraffin Burning ОП and Naphtha 
. Carriage Fittings 36. Ropes, Lwine and Flax Packing 
Chains 37. Sewage Pipes, Fire Bricks, &c. 
. Coach Screws and Washers 88. Shovels, Spades, &e, 
Colours and Paints 89. Soft Goods 


Springs, Bearing and Spiral, for Еа. 
gines, Carriages and Wagons 


. Bteel Axles and Tyres 


Steel Castings. 


. Steel and Files 

. Sundries, Ironmongery, &c. 

. Tallow, Palm Oil and Soap 

. Telegraph Instruments and Fittings 
. Telegraph Construction Material 


Fencing, &c. 48. Varnishes 

21. Glass, Plate and Sheet 49. Wood Keys 

Grindstones, Newcastle 50. Creosote Uil 

Hinges, Brass and Iron 51. Slee and Fence Posts 
24. Iron Castings, &c. 52. Timber, Home 
25. India Rubber Goods 53. Timber, Foreign 
26. Lampe 54. Rain Water Goods 
27. Lamp Glasscs 55. Water Closet Basins, Tanks, &c. 
25. Lead, Ground in Oil and Dry, Sheet 56. Zinc, Sheet, Ridges, &c. 


and Pipe 


Forms of Tender may be obtained on application to Mr. J. G. Bulmer, Stores 


Superintendent, Inverness. 


Tenders, properly endorsed, sealed, and addressed to 


the Directors, must be lodged with the Secretary not later thau SATURDAY, the 


25th June current. 


Separate Forms of Tender will be provided for each Contract. 


Parties are therefore requested to specify the particular Contract or Contracts in 
respect of which they propose to submit Tenders. Patterns can be seen at the 
Stores Warehouses, Inverness, but cannot be sent away for inspection. 


The Directors do not bind themselves to accept the lowest or any Tender. 


Company's Offices, Inverness, 


11th Jane, 1898. 


By o 


rde 


er, 


WM. GOW EN LOCK, Secretary. 


Tenders invited continued on next page. 
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APPOINTMENTS VACANT. 
VESTRY OF ST MARY, NEWINGTON. COUNTY BOROUGH OF BRIGHTON, 


The ELECTRIC LIGHTING COMMITTEE of the Vestry are desirous of receivin g " SCIENCE AND HNOLOG Y. 
PUMDERS for the CONSTRUCTION, SUPPLY and Bake rfIO ur BOILERS, MUNICIPAL SCHOOL OF SC TEC 


PUMPS, STEAM and WATER MAINS, WATER TANK. SURFACE CONDENSER, Я Уфа NTED, п шеа n foi. Engineering Workshop ; one who has 

FUEL ECONOMISER and SUNDRY IRONWORK fo the Vestry's Electric Light- ad some experience in Elec ork prefe . 

ing Generating Station in Penrose-street, Walworth. : yusi $ ичин ке тацга кав Forms of Application шау be obtained by applying to 
Specificatiens and Forms of Tender can be obtained on and after the 2th day of | the Principal at the Sc ool. е 

June, 1898, at the offices of the Engineers, Messrs. Kincaid, Waller and Manville, No. Applications, endorsed ** Mechanic," must be sent to the Principal not later than 

29, Great George-street, Westminster, upon payment of Five Guineas, which will be | WEDNESDAY s 22nd June, 1898. LLSTONE, Town Clerk 

returned on receipt of a bona fide Tender. FRANCIS J, TI , Town Clerk, 
The Vestry do not bind themselves to accept the lowest or any Tender, and the Town Hall, Brighton, 8th June, 1898. 

Contractor whose Tender is accepted will be required to enter into a formal sgree- — и А : 

ment, under seal, with sutficient sureties for the due fulfilment of his Contract. 


d ae . will be required to sign the following declaration: “ We hereby C OUN T Y B ORO UGH OF SAL FO RD, 
eclare 


at we psy to the workmen employed by us not less than the recognised 


fore a Tenders, endorsed . Electricity Supply Contract, No. 3," to b t at of FLECTRICITY DEPARTMENT. 
Se enders, endorsed Electric y Supply Contract, No. 3," e sent a 
before noon the 1st day of J ULY, 1898, to the undersigned. WANTED, a good MECHANICAL DRAUGHTSMAN, accustomed to large engine 
By order, and boiler works. thas 
L. J. DUNHAM, Clerk to the Vestry. Applicants must state age, salary and experience, accompanied by not more 
Vestry Hall, Walworth, S.E., three testimonials. 


Applications, endorsed Draughtsman,” addressed to the Chairman of the Electric 
D INE Light. Committee, to be delivered at my office before FRIDAY, June 24th, 1898. 


BS STP OE PaCS TED GE ie pans gece EE ERE RE E By order, 
BOROUGH OF TUNBRIDGE WELLS, У P АМ, BROWN, Town Clerk 
Town Hall, Salford, June 14th, 1998, . 
INDOOR BATHS.—TENDERS FoR ELECTRIC WIRING. 
The CORPORATION are desirous of receiving TENDERS for the WIRING of the C О U N T Y B О R O U G H О F C R О Y D 0 N. 
New Baths, Monson-road, for Electric Lighting. 


Specifications and Drawings can be seen at the Borough Surveyor's Office, and the 7 "TECHN 
Baths themselves сап be viewed on application. 4 4 CROYDON COUNTY POLY КЕСИН, 


Tenders to be sent to me uot later than the 27th inst. The POLYTECH NIC COMM ITTEE * gr the services, in September next, of 4 
Tanbridge Well W. C. CRIPPS, Town Clerk. TEACHER of ELECTRICAL NGINEERING. Classes are held on 
anbridge Wells, 


—— 


HECKMonDWikE INDUSTRI AL CO-OPERATIVE Session. Applications, giving particulars of age, training and experience, and 


accompanied by copies of testimonials, to be sent to the undersign ed before 9th July 
SOCIETY, LIMITED. mee 
— W. J. CHAMBERS, 
The DIRECTORS ot the above SOCIETY are prepared to receive TENDER3 for an 


Secretary to the Polytechnic Committee. 

ELECTRIC LIGHT INSTA LLATION Scarbrook Road, Croydon, 14th June, 1898. 

(аш 500 lights), betray tt Ай Plant, 1 a premises, ag pet ag u ы АМ 

enders to sent in a sea envelope, endorsed outside “ Tender for Electric 

Lighting, &c., Industrial Co-operative SONA, Ltd., Heckmondwike," to Walter C OUNT Y BO ROU GH OF WE ST H ; 
е, i ‚ Victoria-buildi h ‚ not later M RP RES 

than THURSDAY, June 30th, at 10 a fl. ааа APPLICATIONS are invited for the following APPOINTMENTS on the Teaching 

i Copy of Specification may be obtained from Mr. Leake on payment of Three Guineas’ | Staff of the Municipal Technical Institute :— 


г and return of Specification, ASSISTANT LECTURER IN PHYSICS (£140 per annum). 


One Guinea. can be obtained on payment of DEMONSTRATOR IN PHYSICS AND ENGINEERING (£100 per annum). 
The Diréctors do not bind themselves to acce t the! t Tender. DEMONSTRATOR IN CHEMISTRY (£100 per annum). 
WALTER LEAKE. C.E "di ҸҸ Full particulars can be obtained by sending a fully addressed foo Iscap earn da 
51, Victoria-buildin ‚ Manchester, the Principal, Municipal Technical Institute, Romford-road, West Ham, E., 
and 35, браса Dublin. JUNE 2th, 1898, 


By order of the Council 
кө FRED. E. HILLEARY, Town Clerk. 
Town Hall, West Ham, E., 


C I T Y OF LEED S. 
9th June, 1898. 
OTHERS. 

The CITY COUNCIL require TENDERS for sy ply of TWO ENGINES 3 AND WANTED, and FOR SALE. 
DYNAMOS of about 1,000 H.P. each, and for FIFTY LECTRICAL TRAMC ` 

Particulars, Plans, and Forms of Tender may be had (on payment of a deposit of 
Ten Guineas for each Contract, which will be returned on receipt of a bona fide .— Speci ll strengths, for 
Tender) from the City Engineer, Municipal Buildings, Lee SULPHURIC ACID S ally made, А б 


m TD. Chemical 
Hopkinson, F.R S., 26, Victoria-street, London, S. W. Wor pa Coumulators. Enquires solicited.—JoHN NICHOLSON & Sons, LTD., 

enders must be in the hands of the Town Clerk not later than WEDNESDAY, › : 

29th June instant. 


PLATIN UM UTEN SILS, SCRAP, LAMP TOPS.—Best 
Leeds, June oth, 1898. 


— pate prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N. B.— 
— — ... ERE ыш гс TI Platinum sold. 


CREW. CH G HES, бір. centres, sliding surfacing 
HOLDEN-D’ARSONVAL Sag Penson ТІХО ГАТНЕЗ Sin. centros sliding euin 
MITCHELL & Co., Tatsfleld, Surrey, 
GALVANOMETER ACCUMULATOR OHARGING.—G. Н. CATHOA 
2, 5 As supplied in considerable in promptly, horas 2 DE на oa os ri Accumulators 00 


numbers to the 
UNIVERSITY COLLEGE, 


GOWER STREET, 
where they have given the 
utmost satisfaction. 

Our LANTERN FORM has been 

Exhibited there and elsewhere 

to upwards of 100,000 persons. 
— —— 


Sensitive, 
Portable, 
Dead Beat, 


= — O — —é 
UNAFFECTED BY VIBRATION. 


£6100. £5 0 0. £40 0. 


m I PLR PRN IUIS. 


J. PITKI N, 56, Red Lion St. CLERKENWELL, E.C. 


bury. 
or temporary ligh experimental uses, &c.—3, Dorset-buildings, Salis 
square, Fleet-street, E. C. (Telephone No. 266.) 


PHCENIX FIRE OFFICE, 


19, LOMBARD STR EET, 


AND LONDON. 


57, CHARING CROSS, 


ESTABLISHED 1782, 
——— ——— 


LOWEST CURRENT RATES. 
LIBERAL & PROMPT SETTLEMENTS. 


E 1238 : — ge а 
— ——S— 


— —— I 


ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied 
AA 


W. C. MACDONALD, Fen 
F. B. MACDONALD, | doin Secr 


ideas for patents 
. —Address, H, 
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ОНЕ DVERTISEMENTS 
relating to AP PREPAID A WANTED, MISCELLANEOUS PLANT 
WANTED, POR BALE, AND 5 taserted in THE ELRO- 


6 es [Ix] eee is. 64. 
Per Inne after ie 8 sss vis . 44. 
Nine Words to the Line. : 
Oash must acoompany а orders for ad inserted at these rates; 


vertsscmonts 
F inserted to account,” they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
RMATURE WINDERS. — WANTED, 14 or 15 first 


lass men accustomed to slot wi -—Apply, with full particulars, stating 
wages reauieed. to P. R. Jackson & Co., Lrp., neers, Salford Rolling Mills, 
Manchester. 


GENTLEMAN WANTED, with £1,000, to take over small 


an 
centra) station, near London, Splendid for young man.—'' ALPHA," 
Electrician Office, Salisbury-court, ineet-streot, Tü. “ ` 


PRIME COST CLERK.— Assistant required in Prime Cost 


Department of an old-established firm of electri engineers. — Apply, stating 
age, ékperience and expected, to W., Electrician Office, Sal Кас, 
Fleot-street, EC. 


ANTED, an electrician with commercial experience, ав 
ANAGER. Thorough acquantance with all kinds of electromagnets 


M 
desirable.—Address, stating experience and salary expected, SHORRTARY, 94, The 
Strand, Derby. 


===, — ́ — — 
ANTED, by electrical supply firm, CHIEF CLERK for 


counting house, CLERK for sales depa: tment, JUNIOR DRAUGHTSMAN 
used to designing electric t accessories. State Previous experience, age, and 
salary rea EG. to “ FUSEBOARD," Electrician Office, Salisbury-co 
Fleet-etreet, ; 


WAN TED, DRAUGHTSMAN ; experienced in electrical 


central station design.—Apply by letter, sta ng age, experience, and salar 
required, CROMPTON дир CC., Ltd., Mansion House-buildings, E.C. d 


ANTED, for Electrical Engineers’ London Office, 
ASSISTANT SHOWROOM ATTENDANT, who will do a little Town 


travelling. Salary about 30s. per week.—'' P. A.," Electrician Office Balisbury-court 
Fleet-stréet, Е.С. i І 


ANTED, by Manchester Firm of manufacturing electrical 


engineers, JUNIOR ASSISTANTS in Drawing Omce.—“ D. V.," Electrician 
Office, Salisbu: y-court, Fleet-street, Е.С. 


° . 
А DVERTISER open for ENGAGEMENT in experimental 
labora 


tory or otherwise ; electrical and chemical iraining ; good mechanic А 
асс worked out and acumen made at reasonable rates. 
К. GATEHOUSE, City Laboratory, Bath. 


LERK (26) desires RE-ENGAGEMENT; last 3 years in 


office of an electrical engineer ; book and acoounta. Salary 30a. per week.— 
B. C., 69, Clarendon-road, Notting Hill. 


ELLEOTRICIAN, 14 years’ experience, plant, accumulators, 
wirin 


g alt. systems telephones ; weli up in estimating. Highest reter- 
ences. —‘' G.,“ 128, Lavender ИП, 8 W. 


LECTRICIAN (25) seeks ENGAGEMENT ; experience ; 

flve years in electrica] engineering works, two years in large low-tension supply 
station ; folds first-clasa technical certificates; excellent testimonials, —ELBOTRO, 
283, Westbourne-grove, London, W. 


FXLECTRICIAN (36) desires RE-ENGAGEMENT ; 12 years’ 
experience in e g and maintaining arc and incandescent installations ; 
me е “ French and German. References.— Watt, 59, Rattray-road, Brixton, 


a 
POSITION WANTED, by an ELECTRICAL ENGIN EER, 


having had 16 years’ experience in designing, building and installing high- 
grade dynamos and motors in United States. Graduate of the Institute of Technology 
of Stockholm, Sweden.— Address, ELECTRICAL ENGINEER," саго of The Electrical 
World, New York, U.8.A, 


ARTNERSHIP WANTED, in moderate sized electrical 
ons Sabre A PED. et solicitors only. —Address '' C.," Electrician 


е 
ү OUNG ELECTRICAL ENGINEER desires RE-ENGAGE- 
MRNT ; seven years' sound ee тшщ aug мапа: 
Office, Saltar бее eee ; good refo E накш 


THE ELECTRIC AND GENERAL INVESTMENT 


COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER OF 
MEMBERS of the Company will be CLOSED from the 18th June to the 28th June, 
1898, both days inclusive, for the purpose of керо е dividend warrants. 

y 


er 
1 and 2, Great Winchester-street, J. CECIL BULL, Secretary. 
London, E.C., 11th June, 1898. 


[HE CITY OF LONDON ELECTRIC LIGHTING 


COMPANY (Limited 


£400,000 FIVE PER CENT. REDEEMABLE DEBENTURE STOCK. 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER OF 
HOLDERS of DEBENTURE STOCK of this Company will be CLOSED from the 
2186 to the 30th inst., both days Inclusive, for the purpose of preparing the warrants 
for the interest due 1st July next. ‘ 


By order. 


J. CECIL BULL, Manager and Secretary. 
1 and 2, Great Winchester-street, E.C., 
15th June, 1898. 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


219. Victoria Street, Westminster, S. W. 
Telegraphic Address: ‘‘ UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 


ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


“DAVY msc; ARC 


LAMPS." 4 


The Only Perfectly Enclosed Arc 
Lamp. 


No Sealing or Outer Globe Required. 
Arc is Hermeticaily Sealed. | 
No Qases сап Escape into Room. 
Has Only One Controlling Device, 
— —— 


HORSELL ROAD WORKS, 
Ronald's Road, 
Highbury, LONDON, N. 
Telegrama—** ARCA ZON LONDON," 

Sole Agents for Great Britain and Ireland: 
б Messrs. VENNER & CO., 
PATENT. 10, Delahay Street, Westminster, 8. W. 


NOW READY. 


Demy 800. Fully Illustrated. Price 408. 6d., post free ; abroad 118. 


ELECTRICAL TESTING FOR TELEGRAPH ENCINEFRS. 


By J. ELTON YOUNG. 


The scope of the book aims at furnishing a fuller treatment of the subject, from the standpoint of the Telegraph 
Engineer, than it has hitherto received, whilst it endeavours to facilitate a thorough comprehension of the theory of testin 


as applied to electrical lines in general. 


& second fault or of general leakage. Елітасі from Preface. 


OF ALL BOOKSELLERS, OR DIRECT FROM 


The Author hopes that, besides Telegraph and Telephone Engineers, 
perhaps, also prove of service to those in charge of cables for the transmission of light and power. 


been very fully investigated, including the different degrees in which the various methods are a 


it may, 
The localisation of faults 
ffected by the presence of 


“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ltd., 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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WII ПТС ТИ 
VALVE 

IIECInI LIGHTING, O eA 
ELECTRIC TRACTION, 


QU SE 
STANDARD PATTERNS 75 to 2,000 H.P. Ati ee h 
F- Zu RN Ч дз... Ic | 
к= == EE cx S о se (E n 
Unrivalled for = E 3 MELOS 
ECONOMY OF STEAM AND oi, — (yg Nil M pum 
ABSENCE OF YIBRATION, = m — ios — Án 


DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


700 Н.Р. ENGINE, as supplied to Bradford Corporation for Electric Lighting and Tractión. 


——————— 


Over 215,000 H.P. in Use and on Order. 


WILLANS = ROBINSON, Li, 


E _ RUGBY, ENGLAND. 
DAYEY, PAXMAN & CO., ий, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


veu: Steady Running Engines for Electric Lighting 


EN 


m 8 e ; 
= o Л er fea aN | 
Ы aM. were ; 
o 2 ә ч, | ] 2 * 
E О в Gere st ш) E 
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b nn E (с oR? 8 
Paxman's Patent “Economical” Boller, from РУ и = Жы. . 3 
8 h.p. upwards, 8 м È B 
This Boiler is one of the Best Steam Generators — E 2 f 
before the public, not only for Efficiency, but for > 8 = i : 
Economy and Durability. It contains particular] E ее ч . РИШ ШЕЕ! 
qood Lee And high qualities y E Windsor" Vertical Compound Engine, with Dynamo combined, 


Catalogues and full particulars, made in all sizes, 


DAVEY, PAXMAN & CÒ., Ltd., Engineers, Colchester 


LONDON OFFICE—78, QUEEN VICTORIA STREET, EG. 
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To all who had the pleasure of participating in it, the 
excursion of the Municipal Electrical Association to Rugby 
on the 9th inst. was full of enjoyment and instruction— 
not less so as а result of the perfect arrangements 
provided by Messra. WILLAxs AND Rosinson, and the 
hospitality extended to everybody. It would be impos- 
sible to give expression to all of the many impres- 
sions which the visit afforded, but even to anyone who 
had only a slight experience in the control of skilled 
labour perhaps the dominant feeling was that of the 
success with which the management of Messrs. WILLAxs 
AND Rosinson’s works had attacked the subtle problems 
involved alike in the management of their workmen and in 
the standardisation of their product. While these two results 
are, in one sense, distinct, we think they are more intimately 
related than is generally recognised. It is an absolute impos- 
sibility for a factory, through which there occurs a constant 
flux of dissatisfied labour, to repeat work in the sense that 
satisfactory interchangeability " demands. 

In these days of fierce foreign competition, and handicapped 
as too often we are as a country by the no less fierce struggle 
between capital and labour, it gives a renewed hope for the 
future to eee even one example where cordial relations exist 
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PRICE SIXPENCE (уро 
Abroad, 8d., or 16 cents, or Sr., 7 Tof 


between workman and master; because to such relations to a 
large extent is due, we think, the ultimate success or quality 
of their joint product. The key to this business-like state of 
affairs down at Rugby was contained in the able and interesting 
after tea speeches of Mr. Қовімѕом, Capt. Sankey and Mr. 
Елтом-Бнове. То the practice of standardisation is due prin- 
cipally the rapid advance that America has made in the 
manufacture of machinery and tools, and it redounds greatly 
to the credit and foresight of Messrs. WinLANs лмо ROBINSON 
that they should, so early in the history of engineering manu- 
facture either in this country or in America, have recognised 
the supreme advantages ari-ing from standardisation and real 
interchangeability in the parts of the product of their manu- 

facture. 


In a “ Note on the Complete Scheme of Electrodynamic 
Equations of a Moving Material Medium, and on Electro- 
striction,” recently read before the Royal Society, Mr. Joskrn 
Larmor summarises the results of his three Papers on 
“ A Dynamical Theory of the Electric and Luminiferous 
Medium,” which have already been published in the Trans- 
actions of the Royal Society. He calls attention to the neces- 
sity for distinguishing between the effects in the matter and 
the effects in the ether which exist along with the matter, and 
eriticises methods of presenting the case in which the ether and 
matter together are considered as a single medium. In the 
familiar case of magnetisation this amounts to taking note 
of the maynetisation of the matter, and not treating the region 
occupied by it as merely a portion of space with a different 
magnetic permeability from the surrounding space. 

As regards the nature of the ether, Mr. Larmor especially 
directs attention to the way in which the properties of gases 
were expressed by equations which enabled us to deduce very 
valuable results long before we knew the structure of gases. 
In the same way the formule representing the properties of 
the ether and matter do not necessarily require us to assume 
that we know the structure of the ether, although a discussion 
of & possible structure, such as is contained in his former 
memoirs, may help to clear up difficulties as to the possible 
evidence of а medium with properties which would lead to the 
formula given. In this note Mr. Larmor presents the 
resultant formule for material media considered as continuous, 
without reference to the special hypothetical structure which 


| he has made the basis of the investigations in his former Papers, 
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Mr. Larmor does not work out in detail any resulta of his 
formule, so that he does not mention any experiments by 
which to test the formule arrived at. He remarks that one 
of his formulæ leads to the conclusion that FanApav's law as 
to the electromotive force induced in a moving conductor 
only holds when this motion is uniform in direction and 
magnitude. This ought to be capable of being tested by 
experiment, and if it differs from the corresponding result on 
other theories, might lead to an experimentum crucis as to the 
correctness of the formule. Mr. Larmor works throughout 
with the vector potential, one result of which is that his 
equations formally represent action at a distance. When 
actións are propagated in time through a medium it seems 
eminently artificial to introduce quantities which appear, from 
their form, to postulate action at a distance. A phenomenon 
which, so far as we know, is propagated in time, cannot 
logically be represented by functions which are explicitly 
propagated instantaneously. It dces not seem to diminish 
this artificiality to be told that the action of currents during 
the first mements of their origination is neutralised on distant 
points by the ethereal displacement currents accompanying the 
origination until these are propagated to the distant point. 


One result of Mr. Larmor’s method of carefully separating 
out the matter-actions from the ether-actions is to show how 
little we really know of the causes and even effects of the 
matter stresses and strains due to its being placed in an elec- 
tric or magnetic field. Some few experiments have been made 
in this direction, but there is very much more to be done 
before we can be said to know, even approximately, the causes 
of the effects already observed. 


— 
Science may indeed be cosmopolitan, but nevertheless we 
are glad to see that at a recent meeting of the Royal Society 
the discoverers of krypton were reproved by Sir WILlau 
Crookes and Prof. Авмзткомс for having communicated 
their discovery in the first instance to the Academie des 
Sciences, at Paris, instead of to a British scientific society. 


Drastic measures are being proposed for the regulation of 
lamps and other structures overhanging public ways under 
the control of that somewhat grandmotherly institution the 
London County Council; and if these should be confirmed by! 
the Local Government Board no small inconvenience, to 
very little useful purpose, will be imposed on a large section of 
the London public. Lamps and their supports are to be 
sanctioned in writing by the local authority before being or 
remaining fixed over the public way; they are not to be 
lower than 10ft. clear of the pavement, nor to project more 
than 4ft. from the building, nor may they “ carry any adver- 
tisement, device or writing, except the name of the premises 

or the name of the occupier " ; and—most unreason- 
able of all!—‘‘the owner of every lamp sanctioned under 
these by-laws shall keep such lamp lighted during such hours 


as he shall be required so to до.” 


Tur rational regulation of projecting lamps and signs is a 
department of the publie authority the just exercise of which 
would be commendable, but we fail to perceive by what 


24100 IHE ELECTRICIAN, JUNE 17, 1898. 


process of ratiocination it is found to be dangerous or objec. 


tionable for, say, a lamp illuminating the outside of a shop 
window, to be lower than 10ft. above the footpath ; or, again, 
why a lamp however high should be restricted to projecting 
no more than 4ft. horizontally. Moreover, by what principle 
of equity or even common Jaw is it to be enforced that, in 
return for permission to light the outside of his premises when 
he may require to do so, & householder is to be compelled to 
pay for electric current or gas to light them when he no 
longer needs to do so? What guarantee is the unhappy 
tradesman to have, for instance, that the financial exigencies 
of municipal street lighting may not lead the local authority 
to require him to keep his outside lamps burning every 
night till sunrise, including Sundays ? 


A proposaL has been made by the Lighting Committee of 
the Wolverhampton Corporation to adopt a policy that will 
greatly encourage the day consumption of electrical energy, 
and this has been adopted by the Corporation. The charge 
for supply for motor and heating purposes is to be fixed at 2d. 
for two hours and ld. per unit thereafter, on the Wright 
system; and application is to be made to the Local 
Government Board ‘for a loan . . . to cover capital expen- 
diture in purchasing and hiring out motors to motor 
power consumers, both on the simple hire and the hire 
purchase system, and in the wiring and fitting up by con- 
sumers of their premises for electric lighting purposes.” 
Local authorities before now have applied to these pur- 
poses а portion of sums borrowed, under sanction of the 
Local Government Board, for the general purposes of their 
Electric Lighting Order; but we believe that this is the first 
instance of a petition for power to borrow explicitly and 
exclusively for the purposes just enumerated. The action of 
the Board will be watched with deep interest, not only by 
other local authorities, but by the electrical profession, and 
especially by those engaged in the business of wiring premises 
and supplying and fixing electric motors and other apparatus. 
Not only is it uncertain whether local authorities can borrow 
money on the doubtful security of this class of business, but 
it is open to question whether competition with the private 
enterprise of ratepayers is either politie or just. 


Some time ago we commented on the remarkable occurrence 
of four deaths from low-pressure electric shock, following one 
another within a short space of time, in a German chemical 
works. The installation was on a 280-volt three-phase system. 
The name and precise nature of the works was purposely 
withheld by the German paper from which we obtained the 
news, but it has subsequently transpired that it was at a 
“ Melasseentzuckerungsanstalt ”—i.e., an establishment for 
the removal of sugar from molasses—that the accidents took 
place. With a view to avoiding the recurrence of such 
incidents, the Minister of Industry and Commerce hag issued 
a decree to the effect that the officials corresponding to our 
inspectors under the Board of Trade shall see that a certain 
code of rules is enforced in existing and future alternate-current 
installations. 
motors, transformers and resistances, the winding gear of are 
Jamps, &c., be earthed; that switches, whether for machines 


These regulations specify that the frames of: 


— — - 
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or lamps, be provided with earthed metal covers, and handles | has been interrupted off the mouth of the Congo since the 3rd 


of porcelain or other insulating material; that the use of 
portable lamps be avoided as much as possible, and that where 
they are indispensable the flexible conductors are to be encased 
in а rubber tube; that fuses are to be easily accessible and 
replaceable without danger, for which reason overhead wires 
in their neighbourhood are to be insulated ; that all arc lamps 
are to have fuses on both poles; and, finally, that all 
conductors within 21 metres of the floor are to be protected 
by earthed metal sheathing. 


a ga n 


Tux decree goes on to say: The dangers connected with 
alternating-current conductors have not been sufficiently 
investigated. Even if it appears to have been ascertained 
that chemical factories and sugar factories—in which there 
is much moisture about, in which the workmen are liable to 
come in contact with salts, alkalies and acids, and in which 
the ground and the utensils are covered or saturated with 
these materials —must be regarded as particularly dangerous, 
this does not prove that accidents cannot be brought about 
by contact with alternating-current installations under other 
conditions." This makes it quite clear that the regulations 
are, at all events provisionally, intendel to apply to all instal- 
lations in which alternating current is used, whatever the 
voltage and whatever the local conditions. If the rules are 
strictly enforced they seem likely to seriously bandicap both 
single and polyphase alternating-current lighting in Germany. 

———————— t» ——— ͤ — — 


Wakefield Municipal Electric Supply Station.— The electric 
supply works of the Wakefield Corporation were formally 
opened on Wednesday afternoon last. 

Municipal Electrical Association.— The officers and council 
elected for the Bristol meeting next year are announced on 
page 257, at the end of our report on the recent Convention 
in London. 

koyal Society.—' The following were among the Papers 
down for reading yesterday :—‘‘ On some Expressions for the 
Radial and Axial Components of the Magnetic Force in the 
Interior of Solenoids of Circular Cross Section," by C. Cole- 
ridge Farr, and “On the Source of the Röntgen Hays in 
Focus Tubes," by А. А. C. Swinton. 


The New Brest-Cape Cod French Atlantic Cable.— The с.в. 
" Silvertown,” which has been coaling in the Barry Dock, 
Cardiff, for some days, is expected to leave to-day for the 
position of the Cape Cod buoyed end, from which the laying 
of the cable will be resumed. It is hoped in France that, 
given fine weather, the cable will be completed and open for 
traffic early next month. 

Serious Destruction of Telephone Wires in London.—A large 
fire, which occurred in the small hours of yesterday morning 
in Heddon-street, Regent-street, did considerable damage to 
the wires of the National Telephone Company. It appears 
that the top floor of the building which was burnt down, 
occupied by Mr. D. Stewart, an electrical engineer, had 
formally sheltered a telephone exchange, and as а consequence 
over a hundred wires were supported by а derrick on the 
roof, which fell in. 


Cable Interruptions.— Date of Interruption. 


Latakia Cy pruluʒ ON· nn. Feb. 10, 1898 
Bissao and B olan w .. April 12, 1898 
Maranham— Par April 17, 1898 
Hong Kong—Manillllaaaa May 3, 1898 
Lounda— San Thom . ... June 3, 1898 


Mozumbique— ILourengo- Marques June 14, 1898 
The Eastern Telegraph Company notify that the cable between 
Mozambique and Lourenco Marques became interrupted on 
Monday last. As thecable between San Thomé and Loanda 
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inst., this last interruption cuts off all telegraphic communi- 
cation with South Africa. A repairing ship has left for 
Mozambique, and it is hoped that the cable will be restored 
within a day or so. Meanwhile all telegrams will be sent on 
from Mozambique to Lourenco Marques by mail leaving to- 
day (June 17), and will be re-telegraphed from the latter place 
to destination if the cable is not restored before the mail 
arrives at Lourenco Marques. 


A Large German Electricity Supply Station.— The large 
electric supply station which is being erected by the Lower 
Silesian Electricity and Light Railway Company, with the 
object of supplying the industrial district surrounding Walden- 
burg with current for light and power, is now approaching 
completion. The following particulars are given in the Elek- 
trotechnische Zeitschrift :—'The cable network will extend for 
from 20 to 30 miles from the station, being fed by three main 
feeders in different directions. In the first instance four 
dynamos, each of 450 н.р. to 500 н.р., are being put in; but 
eight more, each of 1,000 н.р., are to follow, bringing the 
plant capacity to 10,000 m.r. There are already six boiler», 
each of 2,150 sq. ft. heating surface, in position, and room has 
been left for 22 more of equal size. Three-phase current at 
8,000 volts is to be used for distances up to 3:1 miles, and for 
greater distances the pressure will be transformed up to 10,000 
volts. Overhead conductors are used. The station has already 
been supplying current since January for street lighting in 
Waldenburg. 


А New Method of Determining the Mechanical Equivalent of 
Heat.— When scientists are at a loss for a new line of research 
to take up they can always fall back on the mechanical 
equivalent of heat, and devise a new method for its deter- 
mination. The latest workers in this field appear to be MM. 
J. B. Baille and C. Féry (Comptes Itendus, May 23, 1898), who 
make use of the tendency of a copper cylinder to rotate in a 
rotary magnetic field. The cylinder is prevented from moving, 
the couple tending to rotate it is measured by a balance, and 
the heat generated is measured by noting on a thermometer 
the rise of temperature in a given time, a correction being made 
for cooling. А two-phase current was used whose frequency 
was measured by a speed.counter on the dynamo, and this 
current passed through a ring co-axial with the cylinder. 
The cooling correction was large, and it is suspected was a 
cause of inaccuracy, and the experiments are to be repeated 
with a modified apparatus. To give an idea of the magnitudes 
measured, we cite the first and last readings of the series: 
Time, 5min.; moment of couple, / x 3-270 grammes; rise in 
temperature, 1°74°C. ; correction for cooling, 1:07'C. ; ‘ true” 
rise in temperature, 2:81?C. ; E =425. Time, 25min. ; moment 
of couple, l x 8:211 grammes; rise in temperature, 0:98°С. ; 
correction for cooling, 1:82?C. ; „true rise in temperature, 
2:75°C. ; E = 426. 


Test of Long Distance Transmission.—Our American соп- 
temporaries record an interesting experiment in high voltage 
transmission which was recently made at Ogden, Utah, 

J. S. A., over lines connecting the plant of the Pioneer Electric 
Company at Ogden with the distributing circuit at Salt Lake 
City, 861 miles distant. А part of the Salt Lake City station 
load, to the extent of about 500 f. p., was run from Ogden for 
two days with current at 24,000 volts. "The transformation 
at the Salt Lake end was made by synchronous motors. The 
atmospheric conditions were unusually severe—rain, fog, 
snow and a severe thunderstorm taking place during the test. 
It is stated that the motors operated without failure and the 
lights burned throughout the whole time without flickering. As 
a further experiment the Salt Lake ends of the two trans- 
mission lines were connected, thus giving a complete 
transmission circuit of 73 miles over three No. 1 wires. One 
thousand horsepower was then transmitted at 30,000 volts 
with water rheostats in the secondary circuit of the step-down 
transformers at the Ogden power house. Ву careful measure- 
ment it was ascertained that this power was transmitted with 
a loss of only 9 per cent., 4 per cent. of which was lost in the 
step-up and step-down transformers. The drop in pressure 
due to inductance was practically nothing. The power house 
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Мв. Larmor does not work out in detail any results of his 
formule, so that he does not mention any experiments by 
which to test the formule arrived at. He remarks that one 
of his formule leads to the conclusion that Farapay's law as 
to the electromotive force induced in a moving conductor 
only holds when this motion is uniform in direction and 
magnitude. This ought to be capable of being tested by 
experiment, and if it differs from the corresponding result on 
other theories, might lead to an experimentum crucis as to the 
correctness of the formule. Mr. Larmor works throughout 
with the vector potential, one result of which is that his 
equations formally represent action at a distance. When 
actions are propagated in time through a medium it seems 
eminently artificial to introduce quantities which appear, from 
their form, to postulate action at a distance. A phenomenon 
which, so far as we know, is propagated in time, cannot 
logically be represented by functions which are explicitly 
propagated instantaneously. It dces not seem to diminish 
this artificiality to be told that the action of currents during 
the first moments of their origination is neutralised on distant 
points by the ethereal displacement currents accompanying the 
origination until these are propagated to the distant point. 


Охе result of Mr. Larmor’s method of carefully separating 
out the matter-actions from the ether-actions is to show how 
little we really know of the causes and even effects of the 
matter stresses and strains due to its being placed in an elec- 
tric or magnetic field. Some few experiments have been made 
in this direction, but there is very much more to be done 
before we can be said to know, even approximately, the causes 
of the effects already observed. 

"EY 

Science may indeed be cosmopolitan, but nevertheless we 
are glad to see that at a recent meeting of the Royal Society 
the discoverers of krypton were reproved by Sir WILIau 
Crookes and Prof. Акмѕткохс for having communicated 
their discovery in the first instance to the Academie des 
Sciences, at Paris, instead of to a British scientific society. 


Drastic measures are being proposed for the regulation of 
lamps and other structures overhanging public ways under 
the control of that somewhat grandmotherly institution the 
London County Council ; and if these should be confirmed by! 
the Local Government Board no small inconvenience, to 
very little useful purpose, will be imposed on a large section of 
the London public. Lamps and their supports are to be 
sanctioned in writing by the local authority before being or 
remaining fixed over the public way; they are not to be 
lower than 10ft. clear of the pavement, nor to project more 
than 4ft. from the building, nor may they “ carry any adver- 
tisement, device or writing, except is name of the premises 

or the name of the occupier ’’; and—most unreason- 
able of all!—‘‘the owner of every lamp sanctioned under 
these by-laws shall keep such lamp lighted during such hours 


as he shall be required зо to do." 
— Jd,áÀ—À 


Tug rational regulation of projecting lamps and signs is a 
department of the public authority the just exercise of which 
would be commendable, but we fail to perceive by what 


process of ratiocination it is found to be dangerous or objec- 
tionable for, say, а lamp illuminating the outside of a shop 
window, to be lower than 10ft. above the footpath ; or, again, 
why a lamp however high should be restricted to projecting 
no more than 4ft. horizontally. Moreover, by what principle 
of equity or even common law із it to be enforced that, in 
return for permission to light the outside of his premises when 
he may require to do во, а householder is to be compelled to 
pay for electric current or gas to light them when he no 
longer needs to do so? What guarantee is the unhappy 
tradesman to have, for instauce, that the financial exigencies 
of municipal street lighting may not lead the local authority 
to require him to keep his outside lamps burning every 
night till sunrise, including Sundays ? 


A proposaL has been made by the Lighting Committee of 
the Wolverhampton Corporation to adopt а policy that will 
greatly encourage the day consumption of electrical energy, 
and this has been adopted by the Corporation. The charge 
for supply for motor and heating purposes is to be fixed at 2d. 
for two hours and ld. per unit thereafter, on the Wright 
system; and application is to be made to the Local 
Government Board ‘‘for a loan . . . to cover capital expen- 
diture in purchasing and hiring out motors to motor 
power consumers, both on the simple hire and the hire- 
purchase system, and in the wiring and fitting up by con; 
sumers of their premises for electric lighting purposes.” 
Local authorities before now have applied to these pur- 
poses а portion of sums borrowed, under sanction of the 
Local Government Board, for the general purposes of their 
Electric Lighting Order; but we believe that this is the first 
instance of a petition for power to borrow explicitly and 
exclusively for the purposes just enumerated. The action of 
the Board will be watched with deep interest, not only by 
other local authorities, but by the electrical profession, and 
especially by those engaged in the business of wiring premises 
and supplying and fixing electric motors and other apparatus. 
Not only is it uncertain whether local authorities can borrow 
money on the doubtful security of this class of business, but 
it is open to question whether competition with the private 
enterprise of ratepayers is either politic or just. 


— — 


SOME time ago we commented on the remarkable occurrence 
of four deaths from low-pressure electric shock, following one 
another within a short space of time, in a German chemical 
works. The installation was on a 280-volt three-phase system. 
The name and precise nature of the works was purposely 
withheld by the German paper from which we obtained the 
news, but it has subsequently transpired that it was at a 
“ Melasseentzuckerungsanstalt "—i.e., an establishment for 
the removal of sugar from molasses—that the accidents took 
place. With a view to avoiding the recurrence of such 
incidents, the Minister of Industry and Commerce has issued 
a decree to the effect that the officials corresponding to our 
inspectors under the Board of Trade shall see that а certain 
code of rules is enforced in existing and future alternate-current 
installations. These regulations specify that the frames of: 
motors, transformers and resistances, the winding gear of arc 
lamps, &c., be earthed; that switches, whether for machines 


— PE 


M LE. 5 * 


THE ELECTRICIAN, JUNE 17, 18982 


or lamps, be provided with earthed metal covers, and handles | has been interrupted off the mouth of the Congo since the 3rd 


of porcelain or other insulating material; that the use of 
portable lamps be avoided as much as possible, and that where 
they are indispensable the flexible conductors are to be encased 
in & rubber tube; that fuses are to be easily accessible and 
replaceable without danger, for which reason overhead wires 
in their neighbourhood are to be insulated ; that all arc lamps 
are to have fuses on both poles; and, finally, that all 
conductors within 21 metres of the floor are to be protected 
by earthed metal sheathing. 


— — 


Tux decree goes on to say: The dangers connected with 
alternating-current conductors have not been sufficiently 
investigated. Even if it appears to have been ascertained 
that chemical factories and sugar factories—in which there 
is much moisture about, in which the workmen are liable to 
come in contact with salts, alkalies and acids, and in which 
the ground and the utensils are covered or saturated with 
these materials —must be regarded as particularly dangerous, 
this does not prove that accidents cannot be brought about 
by contact with alternating- current installations under other 
conditions." This makes it quite clear that the regulations 
аге, at all events provisionally, intende l to apply to all instal- 
lations in which alternating current is used, whatever the 
voltage and whatever the local conditions. If the rules are 
strictly enforced they seem likely to seriously handicap both 
single and polyphase alternating-current lighting in Germany. 

— DD 9-9 ee 


Wakefield Municipal Electric Supply Station.—The electric 
supply works of the Wakefield Corporation were formally 
opened on Wednesday afternoon last. 

Municipal Electrical Association.—The officers and council 
elected for the Bristol meeting next year are announced on 
page 257, at the end of our report on the recent Convention 
in London. 

koyal Society.— The following were among the Papers 
down for reading yesterday :—‘‘ On some Expressions for the 
Radial and Axial Components of the Magnetic Force in the 
Interior of Solenoids of Circular Cross Section,’’ by C. Cole- 
ridge Farr, and “Оп the Source of the Röntgen Rays in 
Focus Tubes,” by A. A. C. Swinton. 

The New Brest-Cape Cod French Atlantic Cable.— The c.s. 
Silvertown,” which has been coaling in the Barry Dock, 
Cardiff, for some days, is expected to leave to-day for the 
position of the Cape Cod buoyed end, from which the laying 
of the cable will be resumed. It is hoped in France that, 
given fine weather, the cable will be completed and open for 
traffic early next month. 

Serious Destruction of Telephone Wires in London.—A large 
fire, which occurred in the small hours of yesterday morning 
in Heddon-street, Regent-street, did considerable damage to 
the wires of the National Telephone Company. It appears 
that the top floor of the building which was burnt down, 
occupied by Mr. D. Stewart, an electrical engineer, had 
formally sheltered a telephone exchange, and as & consequence 
over à hundred wires were supported by a derrick on the 
roof, which fell in. 


Cable Interruptions.— Date of Interruption. 


Latakia—Cyprus ..........................[ Feb. 10, 1898 
Bissao and Bolama .. ........................ April 12, 1898 
Maranham— Par e eee eee enne April 17,1898 
Hong Kong—Manilla ....................... May 5, 1898 
Loanda—San Thom ... June 3, 1898 


Mozambique - IL ourengo- Marques June 14, 1898 
The Eastern Telegraph Company notify that the cable between 
Mozambique and Lourenco Marques became interrupted on 
Monday last, Аз the cable between San Thomé and Loanda 


— — —————-—-—+——-—-—-—-—. .— 


inst., this last interruption cuts off all telegraphic communi- 
cation with South Africa. А repairing ship has left for 
Mozambique, and it is hoped that the cable will be restored 
within a day or so. Meanwhile all telegrams will be sent on 
from Mozambique to Lourenço Marques by mail leaving to- 
day (June 17), and will be re-telegraphed from the latter place 
to destination if the cable is not restored before the mail 
arrives at Lourenco Marques. 


A Large German Electricity Supply Station.—The large 
electric supply station which is being erected by the Lower 
Silesian Electricity aud Light Railway Company, with the 
object of supplying the industrial district surrounding Walden- 
burg with current for light and power, is now approaching 
completion. The following particulars are given in the Elek- 
trotechnische Zeitschrift :—'he cable network will extend for 
from 20 to 30 miles from the station, being fed by three main 
feeders in different direction:. In the first instance four 
dynamos, each of 450 н.р. to 500 н.р., are being put in; but 
eight more, each of 1,000 н.р., are to follow, bringing the 
plant capacity to 10,000 н.р. There are already six boiler;, 
each of 2,150 sq. ft. heating surface, in position, and room has 
been left for 22 more of equal size. Three-phase current at 
8,000 volts is to be used for distances up to 3:1 miles, and for 
greater distances the pressure will be transformed up to 10,000 
volts. Overhead conductors are used. "The station has already 
been supplying current since January for street lighting in 
Waldenburg. 

A New Method of Determining the Mechanical Equivalent of 
Heat.— When scientists are at a loss for a new line of research 
to take up they can always fall back on the mechanical 
equivalent of heat, and devise а new method for its deter- 
mination. The latest workers in this field appear to be MM. 
J. B. Baille and C. Féry (Comptes Rendus, May 23, 1898), who 
make use of the tendency of & copper cylinder to rotate in a 
rotary magnetic field. The cylinder is prevented from moving, 
the couple tending to rotate it is measured by а balance, and 
the heat generated is measured by noting on & thermometer 
the rice of temperature ina given time, a correction being made 
for cooling. А two-phase current was used whose frequency 
was measured by а speed.counter on the dynamo, and this 
current passed through a ring co-axial with the cylinder. 
The cooling correction was large, and it is suspected was a 
cause of inaccuracy, and the experiments are to be repeated 
with а modified apparatus. To give an idea of the magnitudes 
measured, we cite the first and last readings of the series: 
Time, 5min.; moment of couple, l x 3:270 grammes; rise in 
temperature, 1°74°C. ; correction for cooling, 1:07°C.; true“ 
rise in temperature, 2:81?C. ; E = 425. Time, 25min. ; moment 
of couple, / x 8:211 grammes; rise in temperature, 0:93'C. ; 
correetion for cooling, 1:82?C. ; ** true" rise in temperature, 
2:75°C. ; E = 4206. 

Test of Long Distance Transmission.—Our American con- 
temporaries record an interesting experiment in high voltage 
transmission which was recently made at Ogden, Utah, 
U.S.A., over lines connecting the plant of the Pioneer Electric 
Company at Ogden with the distributing circuit at Salt Lake 
City, 361 miles distant. A part of the Salt Lake City station 
load, to the extent of about 500 н.р., was run from Ogden for 
two days with current at 24,000 volts. The transformation 
at the Salt Lake end was made by synchronous motors. The 
atmospheric conditions were unusually severe—rain, fog, 
snow and a severe thunderstorm taking place during the test. 
It is stated that the motors operated without failure and the 
lights burned throughout the whole time without flickering. As 
а further experiment the Salt Lake ends of the two trans- 
mission lines were connected, thus giving a complete 
transmission circuit of 73 miles over three No. 1 wires. One 
thousand horse-power was then transmitted at 80,000 volts 
with water rheostats in the secondary circuit of the step-down 
transformers at the Ogden power house. Ву careful measure- 
ment it was ascertained that this power was transmitted with 
а loss of only 9 per cent., 4 per cent. of which was lost in the 
step-up and step-down transformers. The drop in pressure 
due to inductance was practically nothing. The power house 
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is located near the mouth of the Ogden Canyon, the water 
for which is brought through a wooden stave and riveted 
steel pipe line about 32,000ft. long. . The generators are 
three-phase alternators operating at 60 cycles and 2,300 volts. 
Ordinarily the current is fed into the step-up transformers and 
raised to 16,000 volts on the tranemission line. 


New Fellows of the Royal Society. —A mong the fifteen new 
Fellows of the Royal Society, elected on the 9th inst., are 
three well known to the electrical profession. The Hon. C. 
А. Parsons is best known for his epoch-making invention of а 
practical steam turbine. He is 44 years of age, an M.A. 
(eleventh wrangler), and & member of the Institutions of Civil 
Engineers and of Electrical Engineers. He served his appren- 
ticeship with Sir W. G. Armstrong and Co. Besides being 
principal of the firm of Messrs. C. A. Parsons and Co., he is 
Director of three electric supply companies. Ніз contributions 
to scientific and engineering societies include numerous Papers 
on the theory of the steam turbine and its application, also 
ап experimental investigation of the action of high-speed 
screw propellers (Trans. Inst. Nav. Arch., April, 1897), and а 
communication to the Royal Society in September, 1898, on 
the behaviour of carbon at high temperatures.—Mr. H. M. 
Taylor is & barrister-at-law, and Fellow of Trinity College, 
Cambridge. He was third wrangler and second Smith's 
prizeman in 1865, and has written numerous papers and 
books on mathematical subjects.—Mr. James Wimshurst, the 
inventor of the influence machine bearing his name, was born 
in 1832, was educated at Stebonheath House, London, and 
adopted a busine:s life, pursuing scientitic studies as an ama- 
teur. He is now а member of the consultative staff of the Board 
of Trade. It was in 1882 that he first published particulars 
of his influence machine. The following is the list of his 
qualifications for fellowship, issued by the Council of the 
Royal Society: (1) Improvements in electrical influence 
machines, which are now universally approved aud adopted by 
physicists ; (2) an influence machine which gives charges of 
electricity, alternating from positive to negative with each 
rotation of the disc (in this type the glass discs, without any 
metal upon them, are freely self exciting); (8) has delivered a 
lecture upon influence machines at the Royal Institution, 
April 27, 1888, and read Papers at the Physical Society, 
April 17, 1891, and June 22, 1898. 


The Atmospheric Resistance to Railway Trains.—The 
method used by Prof. Goss, of the United States, in his study 
of the atmospheric resistance to trains is novel, and his deduc- 
tions go far towards explaining the contradictory evidence 
from former tests, says the Railroad Gazette. The apparatus 
consisted of small models, . nd of the size of a standard box 
car, placed near the centre of a long wooden conduit, as this 
portion was found by experiment to hava a nearly uniform 
flow of air when a rotary fan connected to one end of the 
conduit was in operation. Each car was attached to a 
dynamometer which registered the force tending to produce 
longitudinal displacement, while the velocity of the air was 
measured by suitable gauges and controlled by regulating the 
speed of the fan. The observations consisted in measuring 
the velocity of the passing air current and noting the readings 
of the dynamometers on the several curs. The atmospheric 
conditions of the test corresponded to those of a train moving 
in still air, and no effort was made to determine the effects 
resulting from oblique or other winds. Various arrangements 
of the models were tried, ranging from a single model to a 
train of 25 models, and the velocity of the air was varied 
from about 25 to 105 miles an hour. The conclusions 
drawn from the results of these experiments are: (1) The 
force with which the air current acts upon each element of 
the train, or upon the train as a whole, increases as the 
square of the velocity; (2) the effect upon a single model, 
standing alone, measured in terms of the pressure per unit 
area of cross section is approximately 0:5, the pressure per 
unit area as shown by the gauge recording the pressure of the 
air current. (3) The effect upon the different models composing 
a train varies with different positions in the train ; it is most 
pronounced upon the first model, the last model coming next 
in order, then all the intermediate models excepting the 


second, and least of all is the effect of the air on the second 
model. (4) The relative effect upon different portions of a 
train is approximately the same for all velocities. (5) The 
ratio of the effect upon each of the several models composing a 
train, measured in pressure per unit area of cross section, 
compared with the pressure per unit area of the air current 
as shown by the gauge is approximately for the first model, 
0:4; for the last model, 0:1; for any intermediate model 
between the second and the last, 0°04; and for the second 
model, 0:032. 


The Largest Storage Battery in the World. — What is stated 
to be the largest storage battery in the world has just been put 
down by the Chicago Edison Company. The following par- 
ticulars are given in the Electrical Review of New York: The 
business growth of the Company has been such during the past 
year that the down-town winter maximum load increased from 
36,000 amperes in 1896 tò 44,000 in 1897, and, should the 
present growth continue the winter maximum of 1898 on the 
down-town system will be in the neighbourhood of 55,000 
amperes. The peak of the load occurs in winter time at 
about 4:45 p.m., and is about 12,000 amperes in height with 
an average width varying from ihr. to llhr. The battery 
was made by the Electric Storage Battery Company, of 
Philadelphia. It has a capacity of 22,610 ampere-hours 
on а 8-hour discharge, and is connected to furnish either 
195 volts for short feeders or 140 volts for certain long 
feeders. It can aleo discharge at 11,000 amperes for ljhr. 
The battery consists of 166 cells (60 of which are end- 
cells), 88 on each side of the three-wire system. This large 
number of end-cells is required to meet the wide conditions of 
pressure. The battery is called upon to deliver 140 volts on 
either side at the end of discharge, and in case of an emergency 


| must deliver current at a maximum of 120 volts on each side, 


when fully charged. Each cell contains 87 plates, who e 
dimensions are 15Jin. by 82in. The positives are of the 
standard Manchester type. Each tank is 21}in. wide, 79 in. 
long and 483in. high, weighing over three tons. The total 
weight of battery, exclusive of conductors, amounts to 460 
tons. The tanks are constructed of 2in. ash, lined with 510. 
sheet lead. They are each supported on 10 double-petticoat 
insulators, resting on tiles laid on the acid-proof floor. 
The connections to the switches are made by means of 
copper conductors 6in. by }in., and lead-covered to protect 
them from acid spray. The end-cell switches, three on each 
side of the system, have 30 points, and are capable of carrying 
2,750 amperes each. The connection between the 
contacts and the ‘bus bar of the switch is made by & 
laminated copper brush, travelling on a screw operated 
by a } Н.Р. series motor. These motors are put into 
operation by push buttons on the controlling switchboard, 
but are stopped automatically when the brush reaches 
the mid-point on the contact bloek, by an automatic device, 
which breaks the motor circuit and short circuits the armature. 
This method insures the positive action of the end-cell switch 
without requiring the attention of the switchboard operator. 
These switches are provided with a hand wheel for hand 
operation if desired. Gear wheels are provided so that the 
three switches can be geared together and operated as one 
switch, thus giving a capacity of 8,250 amperes on each side 
of the system. | 
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MEETINGS OF SCIENTIFIC SOCIETIES, Ac. 


WEDNESDAY, June 22nd. 
SOCIETY OF ARTs. 


9 p.m. to 12. Conversazione at the Natural History Museum, 
Cromwell-road, S.W. 


FRIDAY, June 24th. 
PHYvsicAL SOCIETY. 


5. p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Agenda: (1) Exhibition of an apparatus illustrating the 
action of two coupled electric motors, by Prof. Carus- Wilson ; 
(2) Exhibition of Weedon's expansion of solids apparatus, by 
J. Quick ; (3) “On the Theory of the Hall Effect in a Binary 
Electrolyte,’ by F. G. Donnan. . 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by Е. E. Fournier p'Arsx.] 


Diffusion of Electrolytes.—Experiments on diffusion suffer 
under the disadvantage of requiring several days for their 
completion. H. F. Weber was the first to introduce the 
electrolytic method, which is one of peculiar elegance and 
p The solution of, say, zinc sulphate is introduced 

etween plates of zinc and partly electrolysed. The process 
creates а concentration of the solution near the anode, which 
is subsequently equalised by diffusion. The process of diffusion 
is studied by the indications of a galvanometer, which gives 
the counter E.M.F. of the “concentration cell.” This 


counter E.M.F. depends upon the concentration at the anode 


for the iime being, and gives a measure of the diffusion 
coefficient. This method has been further worked out 
by W. Seitz, who has obtained some very consistent 
results with zinc and cadmium salts, but failed to obtain 
such in the case of silver, lead, and tin. As in all 
such work, extreme precautions must be adopted for 
eliminating disturbances due to radiation and shocks. 
Seitz uses a triple water and air jacket. The plates 
are separated by a glass ring containing the solution 
examined. They are amalgamated as usual, but that process, 
although necessary, leads to an initial difference of potential 
which is somewhat difficult to eliminate. By making a large 
number of experiments with solutions of the same concentra- 
tion, the author succeeded in determining a correction for 
this source of error, and his final results in the case of 
cadmium and zinc salts are probably very near the truth. 
They are smaller than the figures obtained before. But that 
is distinctly encouraging, since the slightest shock or convec- 
tion is capable of increasing the apparent diffusion. The 
values for double-normal zinc acetate and cadmium sulphate 
are new. They are 0:1195 and 0:2456 respectively, in 
em- days. Ліпе nitrate and chloride gave no good results, 
as mercury was dissolved by the current and gas given off. 
(Seitz, Wied. Ann., No. 4, 1898.] 


Magnetic After-effect.—The effect described by Ewing and 
Rayleigh as the time-lag of magnetisation or magnetic creep- 
ing, has been studied in detail by C. Fromme, who prefers to 
call it the magnetic after-effect. His experiments are limited 
to the case in which the magnetising force is reduced to a 
smaller value or to zero. In the first case, the author speaks 
of an ‘‘after-effect of the temporary moment,’’ and in the 
second case of an aſter- effect of the permanent moment.“ 
These expressions are clumsy, but the distinction serves to 
bring out some laws of considerable theoretical importance. 
As regards the creeping of the permanent moment, it is 
independent of the duration of the (strong) magnetising force, 
but it decreases when the reduction tozero is accomplished rapidly. 
It is larger for larger initial moments, but does not increase 
as rapidly as they do. Incandescence of the wire cancels its pre- 
vious history as regards large magnetising forces, but the creeping 
diminishes for smaller forces on repeated application after 
incandescence. When the reduction of a strong magnetising 
force to a feeble one takes place through intermediate stages, 
the creeping of both the temporary and the permanent 
moments is increased in amount. Heating the wire and 
subsequent cooling diminishes the creeping of the temporary 
moment and accelerates that of the permanent moment, 
without reducing its amount. Repeated bending of the wire 
reduces its value as well. All these observations may be 
explained by considerations such as Ewing based his theory 
of molecular magnets upon. When the intermediate stages 
are very short the molecular magnets are thrown into stronger 
motion, and assume their final positions more easily and 
rapidly. Moderate heating and bending eliminates local 
tensions and breaks up groupings which hinder the attain- 
ment of stable positions, thereby accelerating the after-effect. 

[Евомми, Wied. Ann., No. 5, 1898.] 


Lippmann's Photographs, Тһе reproduction of colours by 
the Lippmann process has been attributed by its discoverer to 
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| the formation of layers of metallic silver deposited at the 


nodes of the stationary light waves. These layers, known as 
Zenker's layers, have up to the present only been theoretically 
established; but R. Neuhauss has succeeded in demonstrating 
their existence under the microscope and on the photographic . 
plate. The feat is not so extraordinary as it seems at first 
sight, since the analysis of Amphipleura pellucida, already 
accomplished, means the separation of layers distant from 
each other about half a wave-length of red light. The sections 
of the Lippmann plates were prepared by E. Flatau in Derlin. 
The light used for analysis was blue, obtained by filtering 
sunlight through CuSO, solution. The magnification was 
4,000. The intervals observed correspond exactly with the 
wave-length of red light, which proves the correctness of the 
Lippmann-Zenker theory of the colours obtained. 
[NzguHAUsSs, Wied Ann., No. 5, 1898.] 


Anode [iays.—A. Sandrucci proves that both electrodes in a 
vacuum tube emit so-called **cathode rays," the only difference 
being that they appear in greater strength at the true cathode. 
From both electrodes there proceed at a certain exhaustion, 
two cones of rays, one enclosed within the other, or partly 
separated, which bear charges of opposite signs. Both are 
deflected by а magnet according to identicallaws. The violet 
anode light is very sensitive to magnetic action, but is deflected 
by it in а sense opposite to the usual one. The distinction 
drawn between cathode rays and anode rays by Maltézos is 
useful for indicating the origin of the rays, but there is no 
radical natural difference between them. 

[SaxpRvccI, Nuovo Cimento, March, 1898.] 


Hall Effect in Liquids.—A question which has become, so 
to speak, an international one between French, and Italian 
physicists is discussed over again by H. Bagard, who defends 
his discovery of & real Hall effect in liquids against the attacks 
of Florio and Chiavassa. ‘‘ The former’s method, he says, 
* was not sensitive enough to discover the effect described, 
while Chiavassa did not repeat his (the author’s) experiments 
in their original form." Instead of that, he used an arrange- 
ment which developed, if it did not provoke, all the dis- 
turbances to which he eventually attributes the phenomena 
observed. Bagard therefore expects to finally decide the 
question in his own sense by publishing some decisive experi- 
ments. The layer of liquid he uses is lem. thick, 7cm. broad 
and 40cm. long in the direction of the current. To ensure a 
high resistance the current is furnished by 25 small Daniells. 
The section of the liquid lamina being uniform, the Joulean 
heat is uniformly developed throughout its length. On the 
other hand, the electromagnetic rotation observed in the 
liquid does not extend beyond a distance of 10cm. from the 
magnet. This precludes the explanation of the phenomenon 
as due to Joulean heat, or to some magnetic influence upon 
the concentration at the terminals. Besides, the results are 
just the same as those obtained previously with short liquid 
sheets. The same results are also obtained after surrounding 
the side terminals with porous earthen diaphragms, which 
prevent any exchange of heat between those terminals and 
the main liquid. This arrangement also euables the author 
to experiment upon a new liquid, perchloride of iron, in which 
case the zinc electrodes are immersed in a solution of zinc 
chloride. This form of the experiment eliminates most of 
Chiavassa’s objections. As regards the time-lag observed by 
Chiavassa, it actually occurs when the sheets are very thin. 
But when the sheets are lem. thick or thicker, the Hall effect 
sets in almost instantaneously, and disappears in the same 
manner on withdrawing the magnetic field. 

[BacarD, Nuoro Cimento, March, 1898. ] 


BOOKS RECEIVED. 
Proceedings of the Royal Society.” No. 396. Vol. LXIII. - 
(London: Harrison and Sons.) Price 1s. 6d. 7 
Journal of the Institution of Electrical Engineers." No. 135. 
Vol. XXVII. Edited by W. G. McMillan. (London : E. and F. 
N. Spon.) Price Зв. | | 


р 


244 THE ELECTRICIAN, JUNE 17, 1898 


fections always incidental to a new industry. Recently the 
British Electric Traction Company have undertaken the 
control of this business, and have still further developed and 

The picturesque waterway between Richmond and Oxford | perfected the fleet of electric launches, which now numbers 
is, during the summer months, an avenue for myriads of over 20 vessels of various sizes. As regards the general 
pleasure craft of all sorts and sizes, the most graceful of which ! arrangement of the electrical equipment, all these launches 


THAMES ELECTRIC LAUNCHES. 
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to the onlooker and most pleasantly suggestive of dolce far 
niente to the occupant are probably the numerous electric 
launches. Whatever may be said as to the relative costliness 
of electricity and other motive power for vessels plying on 
mercantile business, there can be no doubt that when it is a 
matter of pleasure and holiday making, nothing can surpass 
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'Fic. 3.—Headquarters and Charging Station at Platt’s Eyot, Hampton. 


or equal the smoothly-gliding and silent electric launch. 
With steam and oil launches the objectionable noise, vibra- 
tion and products of combustion are ever-present ; whereas, 
in a modern electric launch, the evidence of mechanical motive 
power is reduced to its simplest terms, viz., easy motion. It 
is not surprising therefore that the last-named type of pleasure 
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Fic. 2.—' Immisch " Electric Launch on the Thames, s 
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howing position of controlling aud steering gears. 


resemble one another to а considerable extent, though they | 
differ in the construction of some of the details. Thus in 
each instance the equipment consists of a number of secondary | 
batteries arranged around the vessel, and electrically connected | 
to а series-wound motor placed in the stern, the motor being 
direct-coupled to the propeller, as shown in Fig. 1. Control of 
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Fic. 4.— Electric Launch alongside a Charging Station. 


the vessel is effected by a switch provided with five positions, 
allowing of half or full-speed ahead or astern, besides com- 
plete disconnection of the motor for stopping. In the earlier 
vessels the switch was of the Immisch type, provided 
with three handles, one for starting and stopping, one for 
&head and astern, and one for half and full speed. In vessels 
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Кла. 1.—General Arrangement of Cells, Motor and Driving Gear of the Immisch " Electric Launches, showing also the position 
of the steering and controller gears in the smaller vessels. The cells are placed under the seats. 


craft has rapidly grown into favour, and is now by far the most 
pular. 

As far back as 1889, the business of building and hiring- 
out eleciric launches on the Thames was commenced b 
Messrs. Immisch and Co., who devoted considerable skill and 
capital in overcoming the difficulties and technical imper- 


of more recent build the Moy " switch is used, this having 
but one handle for all the five positions. The accumulator 
cells aré arranged in simple series for full speed, and are 
thrown into series-parallel in two batches for half speed. The 
controller gear and steering wheel are placed close together, 
usually in the stern in small open launches, or, as 
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shown in F ig. 2, forward of the saloon in launches | accepted by the company in full compensation for all prejudice sustained 


of larger size. The largest vessel, the ‘ Viscountess 
Bury,” which has a length of 65ft., a beam of 12ft., 
and a carrying capacity of 75 passengers, is equipped 
with 160 Т-23 E. P. S. cells; and the smallest vessel, the 
Celia,“ with a carrying capacity of four passengers, and а 
length and beam of 22ft. and 5ft. Gin. respectively, has 
22 B-15 E. P. S. cells. In 18 of the fleet E. P. S. cells, princi- 
pally of the B type, are installed ; but Epstein and Lamina 
cells are also used. Most of the vessels are equipped with 
** Immisch motors, but one of the largest—the ‘‘ Rosalind " 
—has a motor of the Taunton type, and three of the 
smallest sizes are provided with White-Jacoby " motors. 
It may be of interest to state that the average draught of the 
fleet is less than 2ft. Gin. 

For keeping this large fleet of little pleasure boats properly 
charged with Board of Trade units & number of charging 
stations have been constructed. Two of these are floating 
Stations, and consist of vessels equipped with steam-driven 
charging plant, the purpose of these being either to charge 
launches in any required part of the river or to tow the heavier 
launches to any place where they may be in requisition. We 
may here remark that this towing is not, in practice, made 
necessary on account of breakdown of the electric launches, 
but is simply resorted to when & launch that is designedly 
uncharged is to be moved about, or when a charged launch 
has to be taken to any rendezvous. The floating stations 
* Ohm" and Watt" are equipped with marine engines, 
geared in the one case by spur gear, and in the other by a 
clutch, to a 160-volt 60-ampere ** Immisch " dynamo. 

The principal charging station, & view of which is shown in 
Fig. 8, is situated at Platt's Eyot, Hampton. It is equipped 
with a 25 н.р, steam engine by Messrs. John Fowler and Co., 
connected by link belting to two “Immisch” dynamos, 
capable of developing 50 amperes at 250 and 865 volts. At 
this station are also the fitting shops, battery room, motor 
shop, &c., besides shedding room for the launches. The 
charging conductors are bare wires carried above the ground 
on poles or brackets provided with insulators of the usual 
pattern. Fig. 4 shows a launch laid alongside for charging, 
the wires in this instance being carried on brackets near the 
ground. There is another stationary charging station at 
Bray, where the equipment comprises а 25-н.р. Marshall 
engine connected by link belts to three Immisch " dynamos, 
capable of giving 50 amperes at 950, 250, and 160 volts 
respectively ; also а 10 н.р. marine engine direct-coupled to а 
Paterson and Cooper dynamo, giving 85 amperes at 160 volts. 


SUBMARINE CABLES IN TIME OF WAR. 


Our readers will probably find it useful to have arranged in 
а convenient form the important correspondence on submarine 
cables in time of war, which recently appeared in The Times. 
We therefore reprint these letters in the order in which they 
appeared. The first, from the pen of Mr. E. W. Parsoné, 
Manager and Secretary of the South American Cable Company, 


appeared on June 1st :— 

Sır: Without doubt many interested in submarine cable property have 
read with interest Mr. T. E. Holland's letter published in your issue of the 
24th inst.,* in which. after referring to the international convention for the 
protection of submarine telegraph cables signed at Paris in March, 1884, 
he says: — 

“The question is a new one, but, though covered by no precedent, I 
cannot doubt that it is covered by certain well-established principles of 
international law.” 

This remark would lead most people to suppose that up to the present 
there did not exist cases of submarine cables being interfered with by 
belligerents. This, however, is not the case. During the Franco-Prussian 
war—1870-71—-cables connecting places on the French coast were syste- 
matically cut in extra-territorial waters, and later, iu the war between 
Chile and Peru, the cables of an English company connecting those 
two countries were cut in territorial waters, and, I believe, also in extra- 
territorial watera, "The Chilian Governinent was called upon to indemnify 
the company for actual and indirect loss occasioned by this action, and had 
the claim been submitted as a whole to the international commission which 
sat to adjudicate claims resulting from the war, their judgment might have 
formed a lasting precedent for parallel cases. The Chilian Government, 
however, at once admitted its liability to reimburse the company for all 
expenses connected with the repair of the said cables, and this sum was 


* Reprinted in The Electrician, May 27th, p. 157.—E»p. Е. 
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by it. This very frank action by the Chilian (zo verument so far as it goes 
should be kept in mind as forming a precedent for the liability of States 
which may in time of war find it expedient in their own interests to cut sub- 
marine cables or interfere with telegraphic communication by their means, 


Of special interest are the statements in this letter in regard 
to the cutting of cables during previous wars, and the com- 
pensation agreed to by the Chilian Government. The second 
letter, from Mr. Charles Bright, appeared on June 3rd, and is 


given below : — 

SiR: Not having noticed Prof. Holland's interesting letter until after I 
had read that of Mr. E. W. Parsoné, the sentence which the latter quotes did 
not reach me with the sense of surprise that it would have done otherwise. 
With the authority of experience, Mr. Parsoné appears to have been the 
first to remind the public that more than one cable owned by a company 
of neutral nationality has been interrupted in the course of warfare. 

Without desiring to take up your space by a disquisition on the morality, 
or otherwise, of cutting neutral cables, or on the question of indemnity 
claimable, perhaps I may remark that, in my opinion, а useful purpose has 
been served, if only in exemplifying what we may actually expect in the 
event of our country being at war with another Europeau Power. Surely 
a consideration of the prospects points, Sir, to the necessity—aye, urgent 
necessity —of a system of cables connecting the entire British Empire by 
direct and independent means— i.e., without touching on foreign soil! In 
the event of a permanent and reliable uuderstanding being arrived at with 
our American cousins, the United States would not require to be regarded 
as foreign territory ; and if, for certain purposes, a further alliance in- 
cluding Japan was agreed to two Pacific cable schemes might be united in 
one. Reciprocally, а telegraphic clause would be one of the most im- 
portant items in any convention constituting an Anglo-American alliance 
and Customs union, whether Japan be also allied with us for strategic and 
trade purposes or not. 

Such & convention would tend to ensure the naval supremacy of the 
English-speaking world in the Pacific, and would render us independent of 
the good offices of our European neighbours. 

It is known that the Americans are taking active steps in the direction 
of a cable from San Francisco to Japan. If the understanding here 
referred to were brought about, a comparatively short branch from the 
above to Australia would also embody every element of the all.Britiah line 
lately considered by the Colonial Office. My remarks are, of course, rather 
from the national point of view than from that of а shareholder in existing 
cable systems. Moreover, they do not apply to the project for an 
all-British line to the Cape and Australia vid Gibraltar and various impor- 
tant naval stations—an admirable project in itself eo far as it goes. 

I am glad to think, Sir, that you recognise the entire subject as one of 
vital importance just now ; and I trust that, considering the strained 
condition of European politics, the matter will be thoroughly gone into. 


To these two letters Mr. T. E. Holland made the subjoined 
reply in The Times of the 6th inst. Mr. Holland adheres to 
his original position, that no case of cable-cutting has ever 
been made & matter of diplomatie representation ; though it 
now appears that the emphasis is on the diplomatic.“ The 
reference to а convention in 1864 is of interest, as showing 
that at that early date the war risks of cable property were 
appreciated, though circumstances never called this agreement 


into active operation :— 

Sir: Will you allow me to refer in a few words to the interesting letters 
upon the subject of submarine cables which have been addressed to you 
by Мг. Parsoné aud Mr. Charles Bright’ In asserting that “ the question 
as to the legitimacy of cable cutting is covered by no precedent " I had no 
intention of denying that belligerent interference with cables had ever 
occurred. International precedents are made by diplomatic action (or 
deliberate inaction) with reference to facts, not by those facts themselves. 
To the best of my belief no case of cable cutting has ever been made 
matter of diplomatic representation, and I understand Mr. Parsone to 
admit that no claim in respect of damage to cables was presented to the 
mixed Commission appointed under the Convention of 1883 between Great 
Britain and Chile. 

In the course of his able address upon “ Belligerents and Neutrale,“ 
reported in your issue of this moruiug, I observe that Mr. Macdonell 
suggests that the Institut de Droit International might usefully study 
the question of cables in time of war. It may, therefore, be well to state 
that thisservice bas already been rendered. The Institut, at its Paris 
meeting in 1878, appointed a committee, of which M. Renault was 
chairman, to consider the whole subject of the protection of cables, both 
in peace and in war; and at its Drussels meeting, in 1879, carefully 
discussed the exhaustive report of its committee and voted certain 


^ conclusions," notably the following - 
“Те cable télégcaphique sous-marin qui unit deux territoires neutres est 


inviolable. 

П est à désirer, quand les communications télégraphiques doivent cesser 
par suite de l'état de guerre, que l'on se borne aux mesures strictement 
nécessaires pour emprcher l'usage du cable, et qu'il soit inis tin à ces 
mesures, ou que l'on en répare les consequences, aussitot que le permettra 
la cessation des hostilités.” 

It was in no small measure due to the initiative of the Institut that 
diplomatic conferences were held at Paris, which in 1882 produced a draft 
convention for the protection of cables not restricted їп its operation to 
time of peace ; and in 1884 the actual convention, which is во restricted, 

It may not be generally known that in 1864, before the difficulties of 
the subject were thoroughly appreciated, a convention was signed, though 
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it never became operative, by which Brazil, Hayti, Italy and Portugal 
undertook to recognise the “neutrality " in time of war of а cable to be 
laid by one Balestrini. So, in 1869, the United States were desirous of 
concluding a general convention which should assimilate the destruction of 
cables in the high seas to piracy, and should continue to be in force in time 
of war. The Brussels conference of 1874 avoided any mention of “ cables 
sous-marins." 

The moral of all that has been written upon this subject is obviously 
that drawn by Mr. Charles Bright, viz., “ {Һе urgent necessity of a system 
of cables connecting the British Empire by direct and independent means, 
i.c., without touching on foreign soil." 


OYERHANGING LAMPS IN LONDON STREETS. 


The following is an abstract from the draft of proposed by- 
laws for the regulation of lamps, &c., overhanging the public 
ways in the area controlled by the London County Council. 
55 is made to these regulations in our Editorial Notes 
this week :— 


1. No lamp, ог structure supporting or carrying the same, shall, after 
the confirmation of these by-laws, be fixed so as to overhang the public way 
without the previous sanction in writing of the local authority. 

2. No lamp, or structure supporting or carrying the same, fixed after the 
confirmation of these by-laws 80 as to overhang the public way, without 
such sanction as aforesaid shall be retained. 

5. No lamp, or structure supporting or carrying the same, shall, after 
the confirmation of these by-laws, be fixed or retained so as to overhang 
the public way in such manner that such lamp or structure or any part of 
the same respectively shall be at a less height than a clear 10ft. above the 
surface of the footway immediately under such lamp or structure, or be 
nearer to the carriageway than 3ft. from the outer edge of the kerb. 

4. No lamp exceeding 2ft. in width, or Aft. in height, or which shall 
weigh more than —lb., shall, after the confirmation of these by-laws, be 
fixed or retained so as to overhang the public way. 

5. No lamp, or structure supporting or carrying the same, shall, after 
the confirmation of these by-laws, be fixed or retained overhanging the 
public way in such manner that any part of such lamp or structure pro- 
jects more than 4ft. from the main wall of the premises to which it 
belongs. 

6. No lamp, or structure supporting or carrying the same, which has 
thereon or attached thereto any advertisement, device or writing (except 
the name of the premises to which it belongs, or the name of the occupier 
thereof), shall, after the confirmation of these bye-laws, be fixed or retained 
so as to overhang the public way. 

7. No lamp, or structure supporting or carrying the same, overhanging 
the public way at the date of the confirmation of these by-laws shall after 
the expiration of 12 calendar months from the date of such confirma- 
tion, be retained unless such lamp and the structure supporting or carry- 
ing the same shall be then, as regards position, size and weight, in 
conformity in all respects with by-laws Nos. 3 and 4, and unless a sanction 
in writing shall within such 12 calendar months haye been obtained from 
the local authority for the retention of such lamp or structure, 

8. The owner of every lamp sanctioned under these by-laws shall keep 
such lamp lighted during such hours as he shall be required so to do under 
the sanction therefor, or under any renewal of such sanction. 


STUDIES IN CATHODE AND RONTGEN RADIATIONS.* 


BY A. A. CAMPBELL SWINTON, 


The researches of Crookes, Lenard and Rontgen have given to 
man а new eye. They have perhaps also given to Nature a new 
light. They have certainly given to science more than one new 
problem. 

Everyone is now acquainted with what has become the quite 
ordinary phenomenon of the cathode rays. I turn on the induction 
coil spark to a highly exhausted tube, and from the aluminium 
plate that forms the negative electrode or cathode, there proceeds 
some kind of ray that excites a green luminescence in the glass 
upon which it falls. I interpose in the path of these cathode rays 
a screen, made of aluminium in the form of a cross, and the latter 
casts a sharp shadow on the glass. If I slowly movea coil of wire, 
through which an electric current is passing, so as to encircle the 
` tube, and consequently gradually increase the strength of the mag- 
netic field within the tube, it will be observed that the shadow of 
the cross rotates, becoming at the same time smaller. Here we 
obviously have a deflection of the cathode rays from their rectilinear 
path, the action of a magnetic field of this description being to 
concentrate the rays and also to give them a twist, the direction of 
which depends upon the direction in which the current is sent 
through the coil of wire. 

This concentration or focussing of the cathode rays by means of 
a magnetic field, which has been studied by Birkeland and by 
Fleming, can be also shown by means of another tube, the interior 
of which is free from any obstruction. This tube, when excited in 


* Abstract of a lecture before the Royal Institution of Great Britain? 


February 4, 1898. 


the ordinary manner, shows the usual green fluorescence nearly all 
over its surface, but especially at the rounded end opposite the 
cathode. I suspend this tube over one pole of a powerful electro- 
magnet, placed with its axis in line with that of the tube as shown 
in Fig 1. As the electro-magnet is increased in strength it will be 
observed that the beam of cathode rays becomes more and more 
concentrated to a point opposite the pole of the magnet, until when 
the magnet is fully excited the whole of the green fluorescence in 
the tube has now entirely died out, and the cathode stream can be 
seen as a bluish cone, the base of which is the cathode disc, and 


Fic, 1.—Cathode Rays focussed to a point by means of a Magnet. 


the apex is a very small point exactly over the centre of the magnet 
pole. The heat produced on the glass where the cathode rays are 
concentrated is so intense as to quickly perforate the latter. By 
slowly moving the tube it is possible to engrave on its interior 
surface any desired figure, the action of the cathode rays being 
sufficient to erode the glass. Fig. 2 is a photograph of the globular 
end of a tube, upon the interior glass surface of which, as can be 
seen, & square with diagonals has been roughly engraved by this 
means. ether the action is due directly to the bombardment of 
the atoms which form the cathode rays breaking off little pieces of 
glass'as a volley of minute bullets would do, or whether it is a secon- 


Fio. 2.—Figure engraved on the interior of a Glass Bulb by Cathode 
Rays. 


dary effect due to heat, seems uncertain. A concentrated cathode dis- 
charge can also be obtained by employing as cathode a spherically con- 
cave aluminium cup во arranged relatively to the glass of the tube 
that the rays are given off only from the hollow side, this being the 
arrangement now universally used in tubes for the production of 
the Róntgen rays, It isa method originally introduced by Crookes, 
more 5 for showing the heating effect of the cathode rays 
when allowed to impinge upon a piece of platinum foil, and it is to 
Herbert Jackson that we owe its application to the production of 
the Röntgen rays. 


— ~. 


THE ELECTRICIAN, JUNE 17, 1898. 247 


Here is a tube arranged, as in Fig. 3, with two concave cathodes | investigations where it is necessary to obtain in isolated substances 
opposite one another, both focussing upon a small fragment of | very high temperatures. Indeed, already Crookes and Moissan 
quicklime. I employ in this case two cathodes and use an alter- have employed this means for turning into graphite the surface of a 
nating electric current, transformed up to some 20,000 volts. Each diamond. | үа ‚ 
aluminium cup serves in turn as cathode and anode, апа when con- It is now becoming generally believed that Sir William Crookes 
ditions are favourable, a very brilliant and beautiful light is pro- | original theory, enunciated some twenty years ago, as to the nature 
duced. This, however, only lasts for а short time and then dies | of these cathode radiations, is at any rate toa large extent correct. 
out, the strong light recurring from time to time at unequal intervals. According to this theory the cathode rays consist of material par- 
It appears to be due to absorption of the residual gas by the lime | ticles of the residual gas, which being similarly electrified by contact 
while the latter is white hot, and the giving of it out again at a | with the cathode are violently repelled by the latter. This has 
lower temperature ; this producing a periodic increase and decrease | been the view held for a long time by most English physicists, and 
of the vacuum, and a consequent decrease and increase of the energy the chief point of difference now appears to be whether these 
of the discharge through the tube and of the light. Another curious | material particles are single atoms, single molecules, or larger 

aggregations of matter. 

Fig. 4 shows the probable distribution of Ы and negatively 
electrified atoms in a focus tube while the discharge is taking place. 
It is largely based upon previous similar illustrations due to Crookes, 
applied to a tube of a different form. The greater portion of the 
bulb is filled with positively electrified atoms, as denoted by crosses, 
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Fic, б.—-Аррагабив for showing the Cathode Ray Spectrum. 


Fio. 5.—Cathode Ray Lamp. 


while it is only behind the cathode and in the cathode stream itself 
that any negatively electrified atoms are to be found, That this is 
at any rate approximately true can be proved by means of exploring 
poles, and in other ways, and it is curious to note that some of 
the very beautiful photographs published by Lord Armstrong in 
bis recent monograph on ** Electric Movements in Air and Water," 
show that in air at ordinary atmospheric pressure there is a similar 
tendency for the poaitive discharge to be much more dispersive than 
the negative. It is probable that in a tube of the form illustrated 
the cathode rays are only given off from the concave side of the 
cathode, the whole environment of the convex side being negatively 
charged, with the result that the atoms there are in a state of 
equilibrium. Whether this explanation is sufficient or not—and no 
doubt there are at work other causes—in any case there is no 
question that the velocity of the negative stream is very much 
greater than the velocity of the positive stream. That there is 
something of the nature of a positive stream, which increases in 
velocity the higher the exhaustion, can, however, be shown experi- 
mentally, and that while the cathode stream of negatively electrified 


fact, and one that supports the bombardment theory of the cathode 
rays, is that the rays after having been allowed to fall upon the 
block of lime for a little time, are found to bore perfectively straight 
and very minute holes in the material This shows the great 
accuracy with which the cathode rays can be fccussed. Again, itis 
remarkable that though the current is alternating, and the arrange- 
ment of the tube and electrodes perfectly symmetrical, во that one 
would expect the heating and luminous effect on both sides of this 
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Fic. 6.—Cathode Ray Spectrum Fic. 7,—Cathode Ray Spectrum 
Image photographed directly by the Image photographed, one half by 
visible fluorescent radiations. the visible radiations, and one half 

by the invisible Róntgen radiations. 


Fic. 4.—Diagram showing probable distribution of positively and 
negatively charged Atoms in a Focus Tube. 


atoms proceeds at a great velocity through the centre of the bulb, 
the anode stream of positively electrified atoms returns to the 
cathode at a much lower velocity round the outaide of the cathode 
stream. 

Crookes observed many years ago that cathode rays were deflected 
by a magnet. Lenard was the first to show that the rays are not 
homogeneous, but some are more easily deflected than others. 
Birkeland showed that if a thin cathode beam was deflected by a 
suitable magnetic field it was split up into bundles of rays, and 
if allowed to fall upon the glass walls of the tube it gave fluorescent 
bands of alternate brightness and darkness, which he termed the 
magnetic spectrum. In Fig. 5 the cathode rays proceeding from a 
flat aluminium disc are caused to pass through a narrow slit in 
a piece of platinum which serves as the anode. After passing 


piece of lime to be the same, the light арра to be given off some- 
times only on one side and sometimes on y on the other. 

With a tube such as this, excited with ап alternating current, it 
is easy to produce exceedingly high temperatures confined to а very 
small area, and it is not at all improbable that it may be eventually 
found possible to produce commercially high voltage electric lamps 
of much higher efficiency than the ordinary incandescent filament 
lamp, and possibly even rivaling arc lamps. In both of these 
latter it is necessary that the incandescent substance should be a 
fairly good electrical conductor; whereas in this cathode ray 
arrangement there is no such limitation, and 5 there is 
a much wider range of available refractory substances. It is also 
quite conceivable that in future an electric furnace of this nature 
may be found of service in some of the more delicate of chemical 
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through the slit the rays impinge upon the bulb, and if otherwise 
unaffected produce а narrow band of intense luminescence upon 
the glass. At each side of the bulb is fixed an electromagnet, 
producing straight magnetic lines across the ps of the rays. Ав 
soon as the eta are excited the cathode beam is deflected and 
split up, and instead of having a single narrow line of luminescence, 
we now have many lines with dark intervening spaces, all in con- 
stant movement. Fig. 6 is a photograph taken without camera or 
lens, and produced simply by binding a strip of sensitive photo- 
graphic film round the bulb of the tube and making a single dis- 
charge by a single break of the contact-breaker of the induction 
coil. By inserting between the glass and the photographic film 
a piece of very thin black paper, so placed as to cover only one- 
half of the spectrum, it is possible to obtain a photograph of the 
bands one half of which is due to the visible fluorescent lumi- 
nosity of the glass, and the other half to the invisible Róntgen 
rays produced by the impact of the cathode rays on the glass. Fig.7 
is such a photograph, and it will be seen that the Röntgen rays are 
also given off in bands, which are co-terminus with the fluorescent 
bands though photographically fainter than the latter. In the 
photographs shown, this difference in density between the two 
images is lessened by the interposition between the glass and the 
film inthe case of the luminous portion of а thin sheet of alightly 
yellow celluloid. Without this the difference would be so great 
that it would not be possible to show both images upon a single 
film. This faintness of the Róntgen ray bands is only to be ex- 
pected, as in the photograph of the luminous bands the Röntgen 
rays are also present. It is worthy of note that іп the spectrum 
image produced by the Róntgen rays the greatest photographic 
effect is always produced by the least deflected of the cathode 
ray streams, that is to say, by that stream which presumably 
was travelling at the greatest velocity, and the photographs prove 
very conclusively that those negative atoms which are least de- 
flected. by a magnet are those which produce the most active 
Rontgen rays, and therefore it follows that the quality of the 
Róntgen rays is very largely dependent upon the velocity with 
which the negative atoms strike upon the anti-cathode. 


(To be concluded.) 


STEAM USING PLANT.* 


BY J. A. JECKELL (SOUTH SHIELDS). 


As the power in the vast majority of electricity works is obtained 
by means of plant driven by steam it will be interesting, and the 
author hopes instructive, to consider this plant, and see whether 
increased efficiency ma not be looked for in the future, with re- 
gard to it. Owing to the fact that a large number of engines and 
boilers are necessary, the length of steam piping is often large, and 
the losses due to this аге considerably more than in а steamship 
where the length of steam piping is of necessity very short. An 
appreciable amount may, however, be saved by a careful arrange- 
ment of the steam piping, во as to have as little as possible in 
use during the long hours of light load, which are all too common 
in most electricity works. The losses due to steam piping, &c., area 
very large percentage of this total consumption of steam during 
these times of light load. We now come to the engines, "These 
may be divided into four headings. 

No. 1 Type. High-Speed Enclosed Eugines.—' These engines оп 
account of the speed they are run at rarely have any pumps 
attached to them, and this should be remembered when any tests of 
them are referred to. We generally find that these engines are 
extensively used in direct-current stations, one reason being that 
direct-current low-tension stations are usually erected where land is 
valuable, and doubtless these high engines do allow of a very large 
amount of power being placed in a small station. High-speed 
engine makers seem to have learnt much better than L.P. speed 
engine builders the advantage of standardising plant. Direct- 
current dynamos do not so readily lend themselves to be driven 
at a low speed as alternators, во we find no public supply station 
with direct-coupled dynamos driven by low-speed engines in Eng- 
land, but there are a few private plants, such as that at Liverpool- 
street Station. Generally, when high-speed engines have been 
put down in the first place, in an extension, the same type of 
engine is used. "This holds good for slow-speed engines. From 
this it would appear that each kind has given such satisfaction 
that a change is not considered advisable, High-speed engines 
were and are frequently made tri-compound, namely, compound with 
three cranks, but now triple-expansion engines are by no means 
uncommon. The makers of these engines were credited with being 
of the opinion that triple-expansion engines were not economical 
at light loads. Of course, as these engines frequently have three 
cranke,and were run ata high speed, the turning moment was good, and 
therefore there was not as great an inducement to use triple engines 
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as there was when the low-speed verticalengines were used. There 
is no doubt that the oil consumption in stations using enclosed 
engines is generally lower than that in stations where open type 
engines are used ; the most notable exceptions to this are the 
results obtained at Leeds and Oxford. 

No. 2 Туре. —Low-Speed Partly Enclosed Engines.—By these are 
meant engines such as are being manufactured by Messrs. Ferranti 
and others, running at about 150 revolutions per minute. These 
engines are so much part of the whole steam alternator that it is 
rather difficult to consider them separately, as the plant has to be 
considered as a whole, and as such will be mentioned later on. 
These engines are made compound. 

No. 3 Type.—Horizontal Engines.—This engine has stood the test 
of years, and is no doubt а very serviceable article. The main- 
tenance on it is small, and when the dynamo is direct-driven forms 
a plant very hard to beat for rough work, but its steam con- 
sumption is rather higher than electrical engineers generally like, 
though the price per kilowatt would be low. 

No. 4 Type.—Low-Speed Ореп-Туре Triple-Vertical Engines.— 
For a long time this type of engine was never used for driving electric- 
light machinery. Why, itis hardtosay. The first place where these 
were used, as far as the author knows, was at Oxford ; in that case 
they drive the dynamos by means of belts. The Oxford engines are of 
the ordinary marine type, with the condenser fixed on to the engines. 
All the pumps are attached to the engine, and are driven by it. 
Thus all the power for the pumps is obtained at a cost of a very small 
expenditure of coal, because the power to drive them is obtained 
from an engine using steam in the most economical manner pos- 
sible. Thus the very large loss due to inefticient pumps is entirely 
obviated. This causes the pounds of coal used per unit generated 
at Oxford to be very low. ОЁ course, there are other things that 
help this low consumption of coal there, such as economical boilers, 
high-class coal, use of batteries, &c. For some reason it used 
generally to be supposed that triple-expansion engines were only 
economical at full load; in fact, this opinion was held even by 
people who have had a very considerable experience in testing 
engines, and was almost the universal opinion when the author 
designed the South Shields station. There were no engines of this 
type in use for electric lighting, except those at Oxford. How- 
ever, Since the starting of the South Shields station several other 
engineers have adopted this type, which is a fairly good proof that 
they are very well satisfied with what they have heard concerniag 
these engines. It used to be a very general thing in specifications 
to require a low consumption of steam at full load, and the author 
was the first engineer, as far as he knows, to require the steam 
consumption to be calculated on the average of the full, three- 
quarter and half load consumptions. Itis very obvious that engines 
used for the generation of electricity in supply stations are very 
rarely run at full load—they may not unfrequently be run a good 
deal above full load—-but in every station the load must neces- 
sarily vary very much. At South Shields, owing to the rise and 
fall of the tide, it was not possible to put the circulating pumps 00 
the engines, and the only pump which is attached is the air pump; 
the condensers are attached to the engines like those at Oxford. 
The following are the tests of the two engines for South Shields:— 
No. 580 had been run at the maker’s works to get the stiffness of, 
but No. 581 had only been turned round for 24 hours when the test 
was made. No. 580 was tested by Mr. Wilson Hartwell and the 
author, and No. 581 by the author alone. 

Report of test of triple expansion engine, No. 580 :—‘‘ The 
engine was made by Messrs. J. and H. McLaren, of Leeds, to meet 
the specification of Mr. Joseph A. J eckell, borough electrical 
engineer, South Shields, for the purpose of driving one of the 
100-kilowatt alternators, to which it is to be coupled direct. The 
specification stipulated that the engine should be capable of working 
economically at full load, three-quarter load and half load, as engines 
at electric light stations are required to work at varying loads. 
The engine was a vertical triple-expansion engine, having cylinders 
9lin, 14]in., and 22lin. diameter, with a stroke of 24in. The con- 
denser and air pump form part of the engine, the latter being 
worked from the crosshead of the intermediate piston rod by means 
of levers and links. We tested this engine on February 20, 1896, 
at the works of Messrs. J. and Н. McLaren, Leeds, as follows. 
The engine was bolted to a foundation, and the crank shaft coupled 
to a large friction brake. Steam was obtained from a locomotive 
type multitubular boiler, and condensing water from the towns 
mains. Four gauges were fixed to the cylinders, one to show 
the steam pressure, two to show the pressure in the intet 
mediate and low-pressure steam chests, and the last to show 
the vacuum. Six Crosby indicators were fixed to the cylinders, 
two tubs were placed to receive the condensed water; each con- 
tained 360lb. of water when filled up to a gauge point. The surface 
of the tubs was contracted by means of thick boards, so that the 
level rose rapidly when near the gauge point. Scales were provided 
for weighing the jacket-water ; it was weighed 28lb. at a time. Ia 
order to make observations with convenience and accuracy two men 
were appointed to note the pressures on the gauges and the tem 
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perature of the condensing water. Two men were appointed to 
note when the tube of condensed water were filled, and their 
temperature; two also to weigh the jacket-water and take its 
temperature; one to read the spring balances on the brake; 
one to take the readings of the counter; and three others 
to teke indicstor diagrams. This left us free to superintend 
the whole and check the accuracy of the observations. We 
arranged to make observations at intervals of 20 minutes, the 
signal being given throughout within a fraction of & second. 
Attached to this report are given tables showing the results of all 
these observations. Our attention was particularly directed to 
accurately ascertaining the weight of steam condensed per brake 
horse power, and also the mechanical efficiency of the engine. The 
friction brake used consisted of a flywheel 10ft. diameter with 
internal flanges, by means of which it was kept lined with water 
whilst revolving—a stream of cold water constantly running in, and 
a stream of hot water picked up by a skimmer constantly running 
out. On the outside of this wheel was a broad pit rope loaded at 
one end, with two spring balances at the other. We carefully 
measured (by means of plumb lines and steel straight edges) the 
distance horizontally from the centre of the shaft to the centre of 
the suspension, and weighed the load, and also a portion of the 
rope, and allowed for the difference in the level of the two ends of 
the rope, and in fact in this as in all other points took every pre- 
caution to ensure accuracy. In stating the efficiency of the engine 
we have given it both as actually tested, with the brake acting as a 
flywheel, and also when an allowance of 2:1 н Р. is made, as we have 
Since ascertained by driving the brake wheel up to ita speed (with 
rope removed but an equal weight bolted to its centre) by means 
of an electric motor, that the actual horse-power it absorbed is 2 1. 
** Referring to the summary, it will be noticed that the mechanical 
efficiency of the engine is very high, varying from 89 to 93 per cent. 
when the friction of the brake wheel itself is included, and from 
90 7 to 94:2 if the friction of the brake wheel is allowed for. In 
estimating the water per horse-power it must be observed that the 
condensed water from the jacket has been added, making the total 
&bout 7 per cent. more than it otherwise would be on the heavy 
load, and about 10 per cent. extra on the light load. In many 
ublished trials of steam engines the jacket-water has been ignored. 
n these trials the water per indicated horse-power with a heavy 
load was only 13:89]b. per hour, and on the light load 12 5 (about 
1133, excluding jacket-water). The water per brake horse-power 


is 14 9 to 13:7 if the friction of the brake is included, as it must be 


to compare it thoroughly with engines furnished with flywheels. 
If, however, the friction of the brake wheel itself be deducted the 
water per hour varies from 1477 to 13:4. Another satisfactory 
feature was the excellent vacuum maintained, and this in connec- 
tion with the small friction of the engine causes these very 
economical results per horse-power not only to be maintained, but 
actually exceeded when the brake horse- power was reduced one half. 
SUMMARY OF TRIALS, 
Triple Expansion Engine with Surface Condenser.—No. 580. 
Trials made February 20, 1896. Diameters of Cylinders, 9ђіп., 14}in. 
and 223in. by 24in. stroke. 


Ist trial. |2ad trial 3rd trial 


full load. Jin. load.|Ain. load. 
Mins. Mins. Mins. 
puo rg ge 121:68 | 120 123:16 
Average steam pressure (high) .................. ' 163°67 | 16228 | 16110 
Do. do. (Ist intermediate). 6446 38°71 24:28 
Do. do. (2nd intermediate)... 7:5 1:464 8:8 
Vacuum ....................... TS | 2675 | 2789 | 2880 
Average temperature of condensing water ...! 42? 40? 44? 
Ро. do. hot-well ............... е 82:6 150 
Gross weight on brake in Io: 1655 9110 | 758 
NOt Ова: P 385 8760 | 716 
Average revolutions per minute ' 12534 | 1280 | 1222 
Mean pressure on piston (high)... .............. | 4461 | 3632 | 34:05 
Do. do. (intermediate) ...... 20:67 18:12 15:48 
Do. do. % 11°19 6°97 5:10 
I. H. P. of high pressure cylinder 4184 | 35554 | 31°63 
Do. inter. do. dO; оен 6956 | 4406 | 31:30 
Do. low do. ЧО  QecesidsS 66°12 | 42°74 29°86 
"Total indicated horse-power ..................... 177152 | 12214 | 9279 
Brake horse-power ................................ 165°73 | 10874 84:67 
Ratio of brake to I. H. PP pp 95:557, 89:017! 91:297 
"Condensed steam in lb. ........................... 4680 289077] |2160 
A temperature .............................. 108:5* 93:6" 75° 
Jacket water in lo . 5220 | 2595 | 2292 
Average temperature. 178˙2 195:5 199°6 
Total water lbs. |5002 3150˙2 |2389°3 
Water per I. H. P. per hour . 15:89 | 1289 | 1254 
Do. ВНР. а4о._....................... 14:88, 1488 13°76 
B.H.P. including 2'1% friction sae wad Oe 
Flywheel friction 1678 | 1108 86:0 
Ratio of 2:1 per cent. flywheel to I. H.P. 942 9077 935 
Water per augmented B. H. P. per hour ...... (147 14:2 154 
"Total water used per hour 246 1575 11659 
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Triple Expansion Engine with Suvface Condenser. 
Trials made April 9 and 10, 1896. Diameters of Cylinders, 9jin., 14jin., 
22hin., stroke in. 


First | Second. | Third 
=e trial. trial | trial. 
Time of trial ........ por MD Ahrs. 2hrs. 2hrs. 
Average steam pressure (high) 15591 | 16033 | 157-25 
Do. do. (intermediate) ...... 69:25 575 23°33 
Do. do. (low) ................. 1104 0775 8:25 
Werl ni cca a E AQUA T I d 27:4 2721 | 27°33 
Ave temperature of condensing water ... " iux eee 
Do do. hot- well ........ os 10762 | 975 90:3 
Gross weight in brake in lb. .............. ...... 1513 1000 150 
Nob load наьаа ене НЕЗ 1465 91868 | 64868 
Average revolutions per minute ............... 118:06 | 125°275| 126:65 
Mean pressure on piston (high)........... ...... 4438, 41:544 | 35875 
Do. do. (intermediate) ...... 46 17:12 ак 
Do. do. (low) ................. 15076 8307, 522 
I. H. P. of high pressure cylinder . 3987 | 3535 | 3201 
Do. inter. do. d ^ Iesse: 63°83 | 40°74 | 28:93 
Do. low do. do... ues pue: 85:26 49:85 | 5167 
ots. 188:96 | 13014 95:21 
Brake HP enoret O 167:7 111:6 79°62 
Ratio of brake to I. H. P . 88767, 85°74% 85427 
Condensed steam ................................. 4634 32115 2228 
Average temperaturtte . ꝗͥ. 10762* | 9T5' 90:3? 
Jacket water in lb La dee EA 529 14 98:5 
Average temperature 1 ..| 200°9° 192 201° 
ОРОО Р РР 4963 352855 2525 
Water per LH.P. per hour ........... ......... 13:15 12:62 1248 
Do. Po. 14˙8 1472 1461 
B. H. P. including 21 % friction 169:8 113:7 81:72 
Ratio of ditto to I. H. 5. . . 89:86 87:36% 87°68"; 
Water per augmented B.H.P. per hour ...... 1461 | 1445 1423 
Total water used per hour ..................... 248155 164275 1163525 


The following are the testa which were made after the engines 
were erected at South Shields and the alternators coupled to each 


engine. 
Tests of Steam Alternators at South Shields. 
Efficiency. Water per kilowatt. | Water per I. H. P. 
Load. 4 242 | A243 | A22 4 245 4242 4243 
E 580 E 581 Е 580 E 581 E 580 E 581 
120 % 2 71˙8 T 25:2]b. T 12:41b. 
Full 740 |D713 23°83 25°75lb. | 151 137b. 
2 728 C 67:87 23°59 25°65 128 1501. 
4 677 |B 64:5 23°78 27:3 12:0 131 
1 i" 25 А 32°4a н vs Jos 
T "B Water per hour used Water per hour used by 
eats by engines. pumps and lost. 
2 828 m 629 
B 1,365 958 
C 1,924 992 
D 2,360 1,140 


The air-gap | in alternator 243 not quite right. Е 


These tests agree very well with those taken at the maker's 
works. The alternators are ironclad with the wire of the armatures 
wound in tunnels, this, though an extremely safe construction, is 
not so efficient by 10 per cent. as a copper armature, and this should 
be borne in mind when comparing the steam per kilowatt hour with 
that used by other plants; though the author believes that even 
without this allowance the result of 24lb. of steam per kilowatt- 
hour, as on average of full, three-quarter and half-load consump. 
tion has not been equally and certainly not, if an allowance is made 
for the alternator being some 10 per cent. less efficient than one 
with а copper armature. It will be seen that the engines were not 
too 8 or the work, as might not unnaturally be supposed, b 
the fact that one was run for two hours at 20 per cent. over full 
load on test, and during last winter they were frequently over- 
loaded. One great advantage which follows if an engine is econo- 
mical at varying loads is that the plant may be much larger, and 
there is no need of a small day-load plant, it being quite as 
economical to run a good triple engine at light loads as to have 
a day-load engine, this has been found to be the case in other 
stations. 

The author places much more reliance on the water per kilo- 
watt hour than on efficiency, because high mechanical efficiency 
is not necessarily synonymous with low steam consumption. For 
instance, a steam alternator set with a copper armature, and one 
crank on each side of the alternator has a very high mechanical 
efficiency, there is a very short shaft and only two bearings as 
compared with aset such as the South Shields plant, but in the 
former plant as the engine is only compound the steam is not used 
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во effectively as in the latter plant where the engine is triple expan- 
sion, hence it might easily follow that the one plant had a higher 
mechanical efficiency than the other, but the other plant takes less 
steam per kilowatt hour, which is the real goal aimed for. There 
аге moreover, in the opinion of the author, disadvantages in having 
the alternator between the cylinders of the engines. The electrical 
plant is not nearly во accessible as when the alternator is kept out- 
side the engine altogether, again the triple engine with the three 
cranks gives a much more even turning moment than the two-crank 
engine, moreover if it is desired the engine can be obtained from 
one maker and the alternator from another. The triple engine set, 
however, takes up more floor space than the other, and the capital 
cost per kilowatt would be greater. Like everything else the choice 
must, in à great measure, depend upon which of the various qualities 
is deemed the most desirable. 

Condensing Plant.—Owing to the fact that a large number of the 
engines which are used for driving electrical plant are engines run- 
ning at a speed which is generally considered too high for an air 
pump to be attached directly to the engine, or for some other 
reason the condensing arrangements seem to have not unfrequently 
been an afterthought, and the consequence is that separate con- 
densing plant is used in a great many cases. The drawbacks to 
this system as compared with that of having a condenser attached 
to each engine seem, in the opinion of the author, to be consider- 
able. 

Firstly.—There is the disadvantage of having another supple- 
mentary plant, and as is well known supplementary plants are 
terrible steam eaters. i 

Secondly. —There is another plant to be kept in repair and oiled. 

Thirdly.—There are large exhaust pipes to be run to the con- 
denser. 

Fourthly. —The condensing plant would require to be in dupli- 
cate, because if it broke down it would, to put it mildly, be 
inconvenient to have the engines only able to do three-quarters of 
their load, or the engines would have to be made large enough to 
give off their full power, non-condensing as well as condensing, in 
which case they would be costly for their normal output and 
uneconomical at light loads owing to their size. 

Fifthly.—The vacuum obtained in the L.P. cylinder, with а 
Beparate condenser a long way away, is not nearly as good as when 
the condenser is close to or part of the engine. 

Lastly.—As far as the author can judge a condenser attached to 
each engine would cost less, and certainly would give less trouble 
than the separate ones. 

From the above it would seem desirable that, other things being 
equal, it is advisable that an engine should be used which allows 
of the condenser being attached to each engine and driven from it. 


Pumping Plant.—This is a part of the plant which appears, as far 
as can be judged, not to have received the attention it deserves. 
The amount of steam which the pumps in a station can use is 
extraordinary, and it is surprising that makers are content to place 
on the market such very ineflicient pumps. Certainly the ways of 
pump makers are, to say the least, curious, It appears that all 
pump makers, as far as the author knows, reckon that their pumps 
will have an efficiency of 100 per cent., viz, the amount of water 
which they are guaranteed to lift is calculated upon every stroke 
being a full stroke, and the pump barrel being full at each stroke. 
This, however, is not the case in practice ; few pumps, if any, 
have a greater efticiency than 75 per cent. Moreover, many pump 
makers in tendering for a pump to do certain work are too ready 
to run a pump at an abnormal speed ; in fact, the speed at which 
they run it would prevent the pump from having an efficiency of 
even 75 percent. As mentioned before, it is doubtless the most 
economical plan, everything else being equal, to attach the pumps 
to the engine, especially if the engine is a triple-expansion one, 
because then the power is obtained with the least consumption of 
ateam. Of course, pumps to lift water for circulating purposes, if 
driven by a motor, will be economical enough ; but motors are not 
altogether satisfactory for pump work, and, again, in alternating 
stations motors are not very easily obtainable which will do the 
work well, and for pumps for feeding the boilers, which have to be 
run at varying speeds, electric motors do not lend themselves very 
well. Flywheel pumps have a large number of working parts, and 
direct-acting pumps are, unfortunately, very great steam eaters. 
There certainly is an immense field for a good, strong, economical 
pump, and one that can be depended upon, and it is to be hoped 
that makers of pumps, now that there is a demand for this class of 
pump, will be prepared to supply that demand. Some of the 
vagaries of pumps and pump makers may be interesting: A short 
time ago the author was in the market for some pumps, and a firm, 
in tendering for these pumps, proposed to supply a three-throw 
pump, driven by a compound engine. The pump had to do 37 
pump horse-power, and the makers undertook that the amount 
of steam consumed would not exceed 21lb. per hour. The 
makers were extremely indignant when the author suggested 
he would be glad to know where he could buy the engine to 
drive the pump, as he had been looking for this engine for some 


time. Another tender was received ; the pump makers undertook 
that the pump, which was a direct-acting pump, should only take 
26lb. of steam per hour to do 177 pump н.р. These instances 
tend to show how careless pump makers are with regard to their 
calculations, and it may surprise some people to know that one of 
the largest pump makers in the country, in calculating the size of a 

ump required to do a certain work, takes another manufacturer's 
ist, and, as his own pumps are of somewhat the same manufacture, 
т for the size as given in his opponent's list; unfortunately 
the list of the firm which is used is made out on the assumption that 
pumps will do 100 per cent., the result being that the gentleman 
who has borrowed the list is led somewhat astray. The following 
5 of pumps which, unfortunately, the author has had 
to do with 


Lift. Lb. of steam , Gallons of water 


Delivery. 


| per hour. | delivered per hr. 
Pump No. 1. 18ft. 22tt. 583 18,251 
„ No. 2... 18ft. 22 t. 730 13,384 
„ Nod... into boilers) | 340 409 
„ No. 4. 160 w. v. 390 373 


These pumps were the duplex direct-acting, and were supposed to 
be very eflicient. Moreover, these tests were made after the pumps 
had been thoroughly overhauled by the makers, and had been made 
as good as they could be made ; therefore what must have been the 
consumption of steam when the pumps had been working some 
time it is too awful to contemplate. The best guarantee the 
author has been able to get is DOlb. per pump horse-power, and 
this only after considerable trouble, pump makers seemingly being 
very adverse to give an exact guarantee. One of the best-known 
pump makers in the kingdom, on being asked what steam the 
pumps tendered for by him would consume, said: About 18lb. 
per indicated horse-power, with the best quality Welsh coal.” It 
18 not quite obvious what difference the coal would make. 


MANAGEMENT OF ELECTRICAL UNDERTAKINGS 
BY LOCAL AUTHORITIES. 


The following is an abstract of the discussion on Councillor 
Hesford's Paper on the above subject, which took place at the 
recent Convention of the Municipal Electrical Association. 
We have omitted all but such points in each speech as are of 
special interest or importance :— 


Мг. Н. FARADAY PROCTOR (Bristol) said this was the first annua 
meeting at which they had had a Paper contributed by a member of a 
municipal committee. The author made the following statement:— 
„Shall an engineer be at once engaged to design and subsequently Work 
the station, ог is it better to call in the advice of some consulting engineer 
to advise and plan?“ In his opinion it was better to engage the engineer 
who was going to work the station from the very first. Whether he wa 
qualified to design the station from the commencement it was difficult to 
say altogether; it would be folly to appoint a man who had not done 
something of the sort before. In the case of small stations no corporation 
could afford to pay a proper salary to a qualified man, consequently they 
would have to get a, perhaps, untried man at a less salary and to 
employ a consulting engineer to lay down the station. But it жа? 
only fair to the man who had to take charge of the station 
that he should be on the spot from the very commencement. He 
drew attention to the fact that the Association now kept a register of 
апу plant which the members had for sale or, presumably, hire. That 
was a source through which day-load plant might be got rid of. It seemed 
to him that a weakness in many stations nowadays was to have charge 
engineers whose time was wholly occupied inside the station, and yet at 
night time they were responsible for what went on outside the station. Take 
Bristol, for instance; they had about 50 sub-stations all over the town. 
If the charge engineer's time was wholly occupied inside the station, how 
were they to know when a fault occurred where the sub-atation was aU 
where the fault was likely to occur?  Ought it not to be 5 
rule to have four charge engineers instead of three, and they 
could then take it in turn to be not only on the station 
work, but also on the external work. He was of the opinion tbat 
the accountancy department should be separate from the engineering, as 
being quite a different deparment, whilst the secretarial work should be 
under the engineer. The author had made the remark that when the day. 
load plant was cast aside the Committee has to have a reserve fund out 0 
which the unpaid sinking fund on such plant can be met. This pointed to 
a probable error in their accounts. Should it only be the unpaid portion 
of a sinking fund which must be paid out of revenue, or should the whole 
value of the plant which was cast aside be paid out of revenue, the new 
plant being charged to capital t А 

Councillor SKINNER (Hull) said that it seemed to be the intention of 
the Government that anything connected with a municipality should be 
controlled by the treasurer and accountants. In Hull the electric light 
accounts were done through the treasurer and secretary of the Council. 
The engineer prepared the accounts and kept the books, but the preparing 
of the financial report was done in the treasurer's office. 
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, Mr. PROCTOR said the idea in bringing this matter forward was more 
aa to the restriction of the accountant's duties, as to whether the engineer 
should be troubled with the whole of the accountant's work. Of course 
the engineer must go into the preparation of these matters, but should he 
have control over the whole of the accountaot's works, and have the 
checking of all that work or should that be under a separate officer? In 
Bristol they had a separate officer altogether, supplementary to the trea- 
surer, and quite distinct from any work the treasurer may do. In one or 
two towns there was & secretary. In hisopinion it was best for the engi- 
neer to be that secretary. | 

Alderman CAREY (Cardiff) asked if all money collected by the secretary, 
вау at Bristol, was hauded to the treasurer. 

Mr. PROCTOR: It is quite distinct from the treasurer. The secretary 
banks the money himeelf. There is a banking account in connection with 
the electric light department. 

` Alderman CAREY : Who would check the accounts 

Mr. PROCTOR: The city auditors. 

Alderman CAREY : The secretary is not in any way responsible to the 
borough treasurer ? 

- Mr. PROCTOR: He is not. 

Alderman CAREY thought this seemed contrary to the Municipal Cor- 
poration Act. 

Mr. A. BROMLEY HOLMES (Liverpool) said it occurred to him that 
if an engineer was responsible for the designing of a station, and then 
obtaining the customers and turning out the electricity, it was only right 
that his duties should end when the result of the output was shown in the 
meter reiders' books. After this the rest of the work of an electric 
supply department could very well be undertaken by the accountant's 
department. 

Bailey WILLIAM MACLAY (Glasgow) also thought that when an 
engineer had generated and distributed the current, and а record had been 
taken in the inspectors’ books, his duties should end there. In Glasgow 
there was & separate and independent committee and treasurer who 
managed the finance of the undertaking, and they left the finance in the 
hands of that Committee. This wasin connection with the tramways. In 
the case of their electrical undertaking they also had a separate treasurer 
who managed the whole of the business, and who was not responsible to 
the City Chamberlain. They had a separate and independent committee, 
with this exception, they were still financially connected with the gas 
department. 

Dr. PANTON (Bolton) thought it a matter of great importance that 
stations just commencing should not make very heavy losses in the first 
instance, and he considered himself that the cost of the Provisional Order 
should be defrayed out of capital. 

Mr. T. H. MINSHALL (Croydon) asked whether the penalties charged 
upon the manufacturers for overdue plant should be put to the benefit of 
the capital or revenue. Were they entitled to charge these penalties to 
the benefit of the revenue account, which had suffered from the late 
delivery of the plant ! 

Mr. C. Н. WORDINGHAM (Manchester) said that although the Paper 
dealt with a question of vital importance in the management of electrical 
undertakings, it rather dealt with the question of the policy of com- 
mittees than the management of electrical undertakings. The question 
was raised as to whether they should employ a coneulting engineer or at 
once engage a man to design the station and work it afterwards. It 
was better to engage a consulting engineer to desigu the station aud then, 
later on, to appoint a man competent to carry it on indefinitely. With regard 
to the last few paragraphs of the Paper, he thought it would be a great 
pity if it were to go forth without protest that it was not necessary to 
duplicate generating plant, although it seemed to hiin that what was stated 
in the Paper was rather in favour of duplicating the mains than of not 
duplicating the plant. Не was afraid it was impracticable to duplicate the 
distributing network, although they could duplicate their feeders ; the 
best thing to do was to so connect their network that they had several 
alternative routes to any one point. As to whether the accountancy 
department should be separate from the engineering department, he said 
it was obviously impossible in a large station for the engineer to go all 
through the accountancy work. But, on the other hand,it was of vital 
importance that the accountant's work should be limited to accounts 
proper ; the policy of the Committee should be influenced by the engineer 
to a large extent because there were certain questions arising in 
connection with the accounts which affected the success cf an under- 
taking, and upon which the advice of the engineer should be sought. 
He could not agree that it was advisable to split up the station work into 
mechanical and electrical departments. He spoke from experience, because 
he had tried it. 

Mr. H. L. P. BOOT (Tunbridge Wells) said he noticed with satisfaction 
that the author deemed a reserve fund necessary, but he was under the 
impression that only a very few towns put aside a sufficient reserve fund, 
and one of the reasons for this was the doubt as to what they could use 
that reserve fund for. He advocated the standardisation of distribution 
systems. If they wanted a certain switch or apparatus they had to design 
it themselves, whereas they ought to be able to apply to firms and get an 
ordinary standard article. He was glad the question of the duplication of 
cables had been mentioned. Undoubtedly the reason cables were not 
duplicated in the first instance was due to the far-seeing experience of the 
Committee of keeping capital outlay low. 

Mr. ROBERT HAMMOND thought there seemed to be a little mis- 
apprehension with regard to this question of reserve fund. He did not 
know why there should be, but as Mr. Boot had raised the question and as 
it also appeared in the Paper, he would like to remind the members that it 
was duly provided for in Clause 5, Section 2 of the Model Provisional 
Order. 16 was there provided that after providing for all the working 
expensea of the undertaking, and after setting aside euch sums as appeared 
wise for depreciation, &c., the undertaking was at liberty to start a reserve 


fund, but this must never at any time exceed one-tenth of the amount of 
capital covered by the whole undertaking. There was also а provision that 
the fund should be applicable from time to time to answer any deficiency 
that might arise in the income of the undertaking, and he certainly would 
warmly second the suggestion of the author that a reserve fund should be 
erected, 

Councillor HESFORD, replying, said that he agreed with Mr. Wording- 
ham that every committee and ita engineer should have some voice in 
finance, but with regard to dealing with the accounts and the collecting of 
them, he thought it sounder business to leave this to a department 
organised specially for that purpose. In Lancashire it was a deeply-rooted 
feeling that all commercial concerns belonging to the Corporation should 
pay something to the rates. It was so deeply rooted that he was afraid he 
would never live to see it uprooted, and he had agreed to put up with the 
little inconvenience of appointing some portion to the rates, With regard 
to the cost of the Provisional Order, he certainly thought this should be 
put to the capital account, 


SWITCHBOARD APPARATUS. 


The following is an abstract of the discussion on Mr. J. R. 
Blaikie's Paper on the above subject, which took place at the 
recent Convention of the Municipal Elecírical Association. 
We have confined our digest of the discussion to points of 
special interest or importance: 


Mr. C. H. WORDINGHAM (Manchester) said that in the design of 
switchboards there were some points which were common to all; but one 
very soon saw that it was necessary to differentiate between switchboards 
for large currents and small pressures aud small currents and large pres- 
sures, The great essential was that they should be absolutely incombustible, 
and there he took exception to the statement that “ wood mouldings and 
panelings add greatly to the general appearance." Everything about а 
switchboard should be either metal or porcelain, In bis own switch- 
board, which controlled 10,000 н.р., the only inflammable material was 
the ebonite washers and sleeves, but even this was almost entirely 
surrounded by metal. With reference to the statement of Prof. Forbes, 
which was quoted in the Paper, that a circuit carrying a large amount 
of current should never be broken, supposing they had an armature 
burn out, they would have the circuit broken in some way, and it was 
certainly essential that they should have a circvit-breaker or а switch 
that would do this safely. The conditions in a switch that was capable of 
rapidly breaking & circuit were not the same as those in a switch that 
would carry current for a long time. He had found it convenient to use 
two seta of switches in series—one the switch that was normally used, and 
another in series with it, which he called the *emergency " switch,and which 
they hoped never to use. The magnetic blow-out referred to in the Paper 
was an invaluable invention, and he wondered very much that it was not 
more commonly used. Automatic apparatus was а very undesirable thing 
to have in a station. Undoubtedly in high-pressure stations fuses were 
necessary, but in low-pressure stations they did more harm than good, 
With regard to oil fuses, he should like to ask the author whether he knew 
of any trouble owing to the ignition of the oil. 

Mr. L. ANDREWS (Hastings) eaid the suggestion that everything 
should be standardised was au excellent one, but it seemed to him that 
they must be particular as to what was the best form of switchboard to 
use. Mr. Blaikie had advocated the extensive use of wood, whereas Mr. 
Wordingham had objected to this, He thought everybody would agree 
with Mr. Wordingham, that it should be abeolutely fireproof, and as simple 
as possible, and as few automatic cut-outs as possible. Speaking of this, 
both Mr. Blaikie and Mr. Wordingham had referred to the unreliability of 
automatic cut-outs. If they could get automatic cut-outs absolutely 
reliable, they would be used to some purpose. It had been stated that the 
attendants could take the part of the automatic cut-outs. So they could 
toa great extent, but in the event of an engine completely failing, that 
plant was completely pulled up dead, and it was bound to short circuit the 
rest of the plant in the station. This would do considerable dainage 
before the switchboard attendants could switch it out, and therefore for 
the sole purpose of cutting out machines when they had failed, automatic 
cut-outs were recessary, and more so if they could get one that was 
absolutely reliable. 

Mr. ROBERT HAMMOND emphasised the necessity of making switch- 
boards perfectly fire-proof. He had been very much surprised to find, 
when on a recent visit to Germany, that a great many of the switchboards 
there were wooden ones. Another thing he had noticed, too, was a perfectly 
unintlammable board being put upon an inflammable tloor. With regard to 
the back of the board, sutlicient attention undoubtedly had not been paid 
to this. He judged a switchboard by walking behind it. He saw that by 
the new rules Major Cardew had suggested 4ft. space behind the board, and 
this seemed a very useful limit. He also advocated the use of the “hospital” 
bar, and not to depend upon one main “’bus”’ bar. 

Mr. J. Н. RIDER (Plymouth) said that with regard to field switches the 
author stated that Field switches may be advantageously mounted on 
the machine. By this arrangement there is a saving of conductors, and 
the man who lets down the brushes may be more confident that the 
machine is not excited at the time. Не differed entirely from this. Field 
switches should be on the switchboard and not contained by the machine. 
With regard to the switchboards, he was of opinion that the proper thing 
in а proper station was to have no back to them, Не quite agreed with 
Mr. Hammond that the rheostats should be placed in a room or cellar by 
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themselves. It should be a room free of access, but they should not be on 
the switchboard or even in the switchroom. 

Mr. C. J. SUTHERLAND (Hanley) was strongly in favour of not 
putting fuses in the fields, more especially in the case of alternators. They 
were not the slightest use, and were a great nuisance. He also agreed 


with Mr. Rider that there should be no back to the switchboard, because- 


it was generally at the back that all the damage occurred. — With regard 
to the standardising of the desigu of switchboards the author deprecated 
people designing their own. He thought that engineers as а rule did not 
try to design their own switchboards. What they did was to take 
existing apparatus and combined it to the best possible advantage. With 
regard to high-tension fuses, he said these were very doubtful things to 


deal with. He had had to do with a very large number of different types,. 


but had never known two to “go” in exactly the same way. 

Mr. R. C. QUIN (Blackpool) had had experience with oil fuses, but had 
never known the oil to ignite. There was one disadvantage with this type 
of fuse, however. "They could never tell at what current they were going 
to act. In the type he had been using there was а difference of 23 in. 
between the points of contact, and with a total length of wire of some біп. 
He had fused these up to the carrying capacity of the fuse wire—some 
150 amperes, and short-circuited. On three separate occasions, under 
similar circumstances, they had gone, in every case melting only about 
half an inch of the fuse wire, and there had been absolutely no damage 


` done, except this melting of the fuse wire. In the matter of the switch- 


boards, he thought there was one thing which was very much overlooked in 
making them fire-proof. It was the danger arising from accidental contact 
with a high-tension switch and the large earth contact. He himself had 
had a very severe shock from touching the case of an ammeter and an iron 
column supporting a switchboard, and they had had to put a combustible 
covering round that iron column to prevent people making contact with it. 

Mr. SYDNEY EVERSHED said the one thing that had struck him in 
reading the Paper was that Mr. Blaikie, in discussing the switches, had 
taken two sources of heating in the spark, on breaking the current. He 
spoke of having a definite break for a given amount of energy. But they 
could not devise a specification for a switch on these lines. They had to 
prevent the break being continued by the power behind it, but the actual 
spark when they broke the contact was due entirely to the self-induction of 
thecircuit. Theauthorstated the magnetic method of blowing outthe arc was 
a good one. Soit was, so far as the stopping of the current went. Personally 
he did not see how this difficulty was ever going to be got rid of except by 
using condensers. It was one they would never get rid of without condeneers, 
It was absolutely physically impossible to make an instrument ав accurate 
on the lower portions of ita scale as it was on the upper portions, unless 
they used a microscope and absolutely eliminated all friction. This was 
in using continuous currents, but when they came to alternate currents 
the case was far worse. It was absolutely impossible to make an alter- 
nate current instrument which did not depend upon a square law. 

Mr. J. S. RAWORTH mentioned that the author had forgotten to state 
that the cables should always come through the floor to the switchboard 
and never down from the ceiling. 

Mr. BLAIKIE being absent, the President announced that his reply 
would be published in the Proceedings of the Association. 


1 * 


ELECTRICITY WORES ACCOUNTS. 
The following is a list of electric supply works the accounta 


of which have been analysed, together with the dates on which 
Statements and analyses of accounts have appeared :— 


Bedtord (Municipal) .......... March 4| Kingston-upon. Thames (M'cip'1) March 25 
Bournemouth M pane: .... June 3 Leeds (Company).............. April 1 
Bradford (Municipal).......... May 20 Newcastle-upon-Tyne (Co.) .... April 29 
Brighton (Municipal).......... May 6| Northampton (Company)...... April 18 
Burton-upon-Trent (Municipal) April 15, Notting Hill (Company)) March 11 
Charing (ross (Company)...... April 22 Oxford (Company) ............ April 5 
Chelsea (Company)............ May 20| Richmond (Company).......... March 4 
Clerkenwell (Company)........ March 18 | Scarborough (Company) ...... April 1 
Dover (Company ))) March 11 St. Pancras (Vestry) )))) May 13 
Guildford (Company).......... May 13 Shoreditch (Vestry) .......... May 27 
Hammersmith (Vestry)........ June 10 Southampton (Municipal) ... June 8 
Hanley (Municipal) .......... April 8| Wandsworth (Company) ...... March 18 
Hastings and St. Leonard's(Co.) April 29 | Westminster (Company) ...... April 22 
Hove (Company).............. May 6 | Worcester (Municipal) ........ May 13 
Huddersfield (Municipal)...... March 25 


Great Yarmouth Municipal Electric Supply Works. 

The electric supply undertaking of Great Yarmouth Cor- 
poration, which was started in 1894, and has therefore been 
running for about four years, has not been altogether а con- 
vincing example of the advantages of municipal working ; but 
it is gratifying to see that it is emerging from the financially 
depressed condition that has existed in the past, and has 
reduced its deficit from £616 to £437. Moreover, the work- 
ing profit for the past year was nearly double that for the 
previous year, being £1,365, аз against £708. 

Of the £35,200 sanctioned as loans £31,445 las been 
borrowed, principally at 8 per cent. А sum of £33,662 has 
been expended out of capital, being an over-expenditure of 
£014 to set against further borrowing powers of £2,405. The 
system is an alternate-current sub-station one, with, to some 
extent, house transformers, and the greater part of the outla 
has been expended on plant, which represents £18,103, only 


—— M00 000. 2 


£8,345 having been spent on mains and £5,811 on buildings, 

There were 245 consumers and 10,000 lamps connected at the 
end of last year ; and, out of 271,420 units generated 190,000 
were sold, the maximum demand being 220 kilowatts as com- 
pared with a station capacity of 890 kilowatts. 

The total revenue amounted to £4,015 or 5-07d. per unit 
sold, as compared with 4:80d.; and the revenue from supply to 
consumers, some £2,984, represented 83:84. per unit sold. The 
72 aro lamps have brought in а revenue of £12. 10s. per lamp. 

Expenditure out of revenue has aggregated £2,650, leaving 
a surplus of £1,865 to carry to the net revenue account. The 
total costs have thus amounted to 8:35d. per unit, which com- 
pares favourably with 8:714. for the previous year. Works 
costs, have fallen appreciably from 2°82d. to 2°57d., and there 
has been a fall from 0:886d. to 0°781d. in the management 
costs. It is to be observed, however, that this last has been 
brought about purely by the extra business done, and in face 
of a rise from £581 to £618 in the total of the management 
and property charges. The rise, however, is a perfectly 
legitimate one, being in the item “ Salaries.” With the 
exception of “ Public Lighting," practically every other item 
of cost has decreased as per unit sold. | 

From the working profit of £1,865 а sum of £853 has been 
set aside for the redemption of capital. Interest amounting 
to £950 has been paid, and were it not for the incubus of a 
standing deficit of £616 there might have been some £179 to 
set aside against depreciation; but as it is, the deficit has 
been reduced to £437. 

We are glad to observe that with a revised tariff, more 
advantageous to the consumer, there has, nevertheless, been 
an increase from 7s. 8d. to 8s. 014. in the revenue per lamp 
connected. The percentage of expenditure to revenue has 
fallen considerably, viz., from 77:2 per cent. to 66 per cent. 
On the whole the electric supply department of Great 
Yarmouth Corporation shows marked improvement in it8 
financial and business affairs during the past year. 


Cambridge Electric Supply Company (Limited). 

That the Cambridge Electric Supply Company (Limited) 
has more than maintained its financially successful condition 
during the past year is shown by the fact that it has been 
enabled to raise its ordinary dividend from 5 per cent. to 6 
per cent. per annum. | 

The authorised share capital of this undertaking is £100,000, 
of which amount £44,211 has been received. A debenture 
capital of £750 standing at the beginning of the year has 
been paid off. A sum of £48,922 has been expended on 
works, or at the rate of £83. бв. per kilowatt capacity, the 
station capacity being 525 kilowatts, There were 829 con- 
sumers and 21,195 lamps connected at the end of last year, 
and the maximum demand was probably greatly in excess of 
the rated capacity, as it was on the previous year. 

Out of a total of 221,507 units sold some 219,871 were 
sold to private consumers, and only 1,636 for public lighting, 
which last-named department appears to be represented by a 
single lamp. The total revenue of £6,623 is an improvement 
upon the £5,620 of the previous year, and is to be regarded in 
conjunction with a somewhat lower tariff. Accordingly the 
revenue from supply has fallen slightly from 6:43d. to 682d. 

Expenditure out of revenue has amounted to £3,460, ав 
against £3,127, leaving a working profit of £3,162. The 
total costs of 3-75d. per unit are made up of 2:661. works 
costs and 1:09d. management and property costs. While the 
total and works costs per unit have fallen, the management 
and property costs have risen from 0:993d. to 1:094. It is 
curious to notice that notwithstanding the much larger 
business done the total amount paid for coal has fallen from 
£1,161 to £1,099. The cost of fuel per unit has fallen from 
1-414. to 1:194. per unit. 

Out of the £3,162 profit for the year's working £300 has 
been set aside against depreciation, bringing the fund for this 
purpose up to £700. Interest has been paid on temporary 
loans, and a balance of £2,692 has been available for distribu- 
tion. A balance of £293 has been carried forward to the next 
account. Thus the undertaking shows itself to be, for its size, 
one of the most prosperous of provincial electric supply 
concerns ; and it gives every indication of so continuing. " 
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|! CREAT YARMOUTH. 


Undertaking Worked 


3 — ... | Great Yarmouth Corporation. 


| 


Date of Commencement of Supply. sesececsseeves | 1894, [and house transformers. || 1892. [house transformers, 
System of Supply |... coena eoo eon roto ee ote | Alternate-current transformer  sub-stations | Alternate-current transformer sub-stations and 
G ²˙ AAA A A. W. Ranken (since resigned). John H. Barker. 
YEAR ENDED DECEMBER 3lst. _ 1896. 1897. | 1896. 1897. 
QUANTITIES— | 
Units generated ................. v594 so e9«»50 49 0503002002 006 6 ө 220,515 211,420 | T * 
Ron oa AT ceo ыйыы ра 157,254 190,000 197,615 , 
„ sold to consumers — — — 88,654 120,760 195,979 219,871 
„ sold for public lighting, &. . tae 68,600 69,240 1,636 1,656 
r . 3,997 73,760 5,959 6,585 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ....... ii 131 158 12°05 13° 
Maximum supply demanded ..... бй» — за 185 kilowatts 220 kilowatts 596 kilowatts er 
Number of public lamps. W eee НЕР о 12 1 
Number of consumers PORTTA ONE = 245 
Connections to mains in 8-c.p. lamps T^ 8,200 10,000 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 12,000 12,000 
CAPACITY OF PLANT IN KILOWATTS............. — 390 390 , 
Рег К | Per kil Per kilowatt Per kilowatt 
CAPITAL лән, Гу] теш | "арас || Тиш. Варва | Тош. | capacity 
ATTRURHRED (TOTAL) .. ...... . | 834000 | £871 | £35,200 | £903 | 5 | He £100,000 Sin 
Loan (including Debenture charges) 34,000 874 35,200 90:3 = | — ы — 
r (TOTAL) ........... pe deor e Aver dq віт 28,058 79-0) 33,0082 84:6 40,150 765 44211 - 
Loan (including Debenture charges) .. 97845 710 7 41 1 1750 1:43 — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... Heer 15s e | y^? E e 2 — — 
Share (unissued) ))) eere 8 2l REN Раз 750 143 5,870 112 
Share (uncalled) CCC А ЕТАР = e = мар 9,850 18:8 49,927 9531 
Loan (including Debentures) ....... (— 6.155 15:8 2 405 6'17 ы | — — — 
ка o ета ЭА nil I nil de: pA — — — 
VE OR SINKING FUND bb OE : $ IS >` — a 
r T m: ZA — id | 400 07762 700 133 
, GU S Dort ea he e ros 29.555 758 33,622 86:2 38,050 725 43,922 83:6 
fanda Oriel ЛИЙ: e ee eee e 5 095 131 5.811 136 | 9,561 18:2 10,164 19:5 
2 К ГУРТ КК ТИКСИ ТАЕ 15,650 40:1 18,103 46:4 | 17,555 551 19,024 9672 
м: er К а 7,207 18:5 8,345 214 9,751 1 СУУТ SS 
Т ОЛЛО ТЛ 1,625 4:17 1,862 4-78 1,57? 2:6 i y 
BALANCE OP CAPITAL А©СООНТ.........................| 1.497“ -38 -614^ ^ -157 | 2.100 4'00 289 0:550 
REVENUE-— Per unit sold, per unit sold. Total. Per unit sold. Total. Fer unit sold. 
A eee £3,148 480d. 507d. £5,620 6:83d. | £6,623 718d. 
Revenue from supply... . MT o ETE AMPH 2.185 333d. 377d. ‚289 6:434. 5,854 6'32d, 
" meters, &. . .. . . . . . . . . . . . . 95 0:145d. 0:1644. 265 0:3522d. 295 0:3174 
5 Hie -T—— ыы; 870 1:554, 1:144, 25 | 00284, 25 0:025d 
á Ar MR md — mS — | — — — 
= miscellaneous sources С | = 45 0:0524d. 473 51 
EXPENDITURE OUT OF REVENUE-— ioa 
VOLL cond poto dab Auri Gu ANE NEA VEA QAM VR EVA RAT r баер 22,432 3714. 3:35d. £3,127 3:80d. £3,460 3°75d. 
a COSTS ...... ЕИН 1,851 2:89d. 2:57d. 2,310 2:81d. 2,453 2:66d. 
eneration of electricity e e ИЛТТЕ ИУ И 1.600 2:44d. 2:174. || 2,275 276d, 2,420 2624. 
Fuel (including cartage, &c.) ........................... 940 1°454. 1°364. 1,161 1:414. 1,099 1:194. 
Oil, waste, water. store . 228 0:3484. 0:2514. 121 0°147d. 134 0:145d 
Wages at station... . . . C 355 0:5424. 0`4554. 774 | 09404. 770 | 0:824d 
Repairs and maintenance at station . ... . . . .. 78 0:1194d. 01044. | 219 0:266d. 417 0°452d 
Distribution of electricity . . . nnno 40 0:07 0а. 00754. 35 0*043d. 33 036d, 
Wages, &c.................- L—Ó 38 0:058d. 0:048d, | ó5 00434. 55 0`0564. 
Repairs, renewals of mains, & 7 0`0114. 0:0274. | == == == = 
FE DNE. VE РЕЧЕНО? erkesit ins deri dux. 205 O-313d. 0*320d. W — — — =н 
Attendance .............. “КҮЛҮК E PHP RE: 144 0:2204d. 0:225d. | | ы * — cx 
Renewals ............... . EEE 62 0:095d. 0:0954. | — — -- = 
[e dosis AND PROPERTY CHARGES............... 581 0:886d. 07814. 817 0:993d. 1,008 1094. 
Жан; valet, [ami iie ы База доза E аен Ыы Адый зе 64 0:984. "m d. | 181 ("220d. 339 0-3674 
Management EERTE STET EEEAT T TNT TERES 517 Mod. 069084. | 636 07 73d. 669 0*725d. 
НАЙ; Hp di NEXT ͤ 356 0:542d. 0:5704. | 380 | 04624. 590 04224. 
Stationery, FCC 33 0:0504d. 0:022d. | А | 
Establishment charges . .. 11 0:0174. 0:009а. | J ien зон 129 лыд. 
ШИ ШӘП б, залы .. é 1174 0:178d. 0`0974. 0`1474. 01404. 
y to , 8 7 to £ " Z t 
FINANCIAL RESULTS— Total. cap.exp'nded Total. Т руны sa Total. огр жр еа Total. cap.exp nded 
WORKING PROFIT FOR YEAR .............................. 708° 2:847; £1,365 4327; £2.403 677877 £3,162 | 7727 
Sum carried to Depreciation Fund = — =з == 200 0:5147% 500 0°732% 
Sum carried to Reserve or Sinking Fund ........, 627 2:527, 855 210% — = = | == 
Net interest on loans (incl. Debenture charges) ... 697 2:80% 950 3:01% 113 0:308% 48 | 0117% 
BALANCE FROM LAST АССООМТ.......................... — — — — 63 01717 279 06817 
BALANCE AVAILABLE FQR DISTRIBUTION, £c, ...... — — = — 2 018° | 550% 2,692" | 6577, 
А ст, S iro qoin TRUE DEL SERE E o $E UTC ER ER ЖЕК ede SUR 616 2477 137 1387 — | = = | — 
QRDINARY DIVIDEND PAID ................................. — = = — 5% = 6% | — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 77˙275 66% 557% 52:37, 
Expenditure per kilowatt capacity £6. 4s. 8d £6. 16s. Od. £5. 19s. 2d. £6. 11s, 10d. 
REVENUE PER KILOWATT CAPACITY .................. £8. 1s. 7d £10. 6s. Od. £10. 14s. Od. £12. 12s. 0d. 
Expenditure рег 8-с. lamp capacity ........................ 48. 03d йз. 5d. | bs. 91d. 4s. 24d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 5s. 3d. 6s. 81d. | 65. 104d. 8s. 1d. 
ҮКЕ FEN 5 LAMP CONNECTED ............... 7s. 8d. 8s. 02. | 6s. 01d. 6s. 3d. 
rice charged for lighting, per uni. . Í Od.‘ T! ; ' ( 
Price charged for power, per чшї&........................... | о, \ 84d. |! A be e ee 
Price charged for public lighting, per lamp. e es £13 £12. 10-. | £22. 18s. 61. £22. 18s. 64. 


; GREAT YARMOUTH.—REMARKS— a Includes £200 for lands owned by authority and 


appropriated for electrical purposes. b Over-expended. 
debts, d Includes £34 in 1896 and £43 in 1897 to insurance. 
4d. per unit, 


c After deducting £7 for bad 
e For places of worship, 
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CAMBRIDGE. 


Cambridge Electric Supply Co. 


CAMBRIDGE. – KREMAnKS—a Of which £25 is to auditing and £25 to insur- 
ance, b £225 having been written off towards reduction of preliminary expenses 


in 1*96 and £400 in 1897. 


capital and £22 to insurance, 


e Of which £25 is to auditing, £68 to cost of issue of 
d By discounts, 
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The Electrician. 


The Oldest Electrical Journal (established as а weekly Journal, 1961—1978) 
— Ja — 

Published every PY Price Sixpence ; Post Free, . 
Publishing and Printing 

4,2493, SALISBURY OOURT, FLEET ST. ST., LONDON, 


Telephone: 949 Holborn. Telegrams.: " . Nuwsraras Lospox." 


commutications. 
«Тив ELSOTRICIAN is published every der aee r Тр 
morning mails. 11 d % sale ah the Hadleaz bookstells throug 
Friday morning VVT 
JVewsvendors ; or direct from the Publishing Offoes, as above. 
. New Volumes of Tum ELBOTBIOIAN " commence in April and October. 
Subseription Rates,—The Rates for Subscriptions to Тнв ELBOTRIOIAR " 
are as under: IAR. 


(Post free, payable in advance.) 


CCC — Kio 5 It has 
largest dieu a ef aay Bag per, and 
niat al Ores the Wor . This statement 
jeu ee ee. 
TRADE ADVERTISEMENTS intended for the current issue must reach the ON. 
not later than First Poston Thursday. Renewals of advertise- 
ment orders and alterations to standing advertisements must be in Pub- 
lisher’s hands by Wednesday at latest. No alteration oan be made in 
Wrapper Advertisements after Wednesday morning, 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS accepted 
up to D p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. Е. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving Practical Hints,” on the subject 

IE TOTENTIUKETER AND ITS ALJUNCTS. By W. О. FisnII 

ce 68., post free 

LOCALISATION OF FAULTI IN ELECTRIC LIGHT MAINS. By F. O. 

RAPHAEL. Price бг. post free 

MOTIVE POWER AND GEARING, By E. Танмынт CARTER Price 
12s, 6d., post free. 

SUBMARINE CABLE LATING AND REPAIRING. By H. D. Witxm- 
gom. Price 12s. 6d., pos 


ELECTRICAL LABORATORY, NOTES AND FORMS (Denen and 
F. J. А. FLEMING, M.A. F.R.S. Printed 
on a 


ELECTROMAGNETIC THEORY. By Ошунв HmavisIDR,. Vol. І. Price 
19s. 6d., post free 188. Vol. 11. „ 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 


PRA Dr. J. A. FLEMING. 
WOR д L— з INDUCTION or ELECTRIC CURRENTS. NEW EDITION. 
Price 12s. 6d., 
VOL. 5 ропе. Н OF INDUCED CURRENTS. Price 120. 6d., 
post 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FEM, H. A., D.8c., F.R.S. 98 original illustrations, handsomely bound, 


. price 7s. 6d 
MAGNETIO INDUOTION IN IRON AND OTHER METALS. By Prof. 


. J. A, End, М.А, Price 108. 6d., post free. Also in German, 8s. 6d., poet free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free. 
RRA ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretioal 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free 
ELECTRO-CHEMISTRY. By Dr. GEOBGE Сови, Price 2s., post free, 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. Кинншлт 
and H. D. WILKINSON. Price 68. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). 

F.M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By Gaar? 
B. RAM. Price 7s. 6d., post free. 

А POCKET BOOK OF ELECTRICAL ENGINEERING FORMULA. By 
W. GRIPEL and Н. M. KILGOUR. Price 78. 6d. net, post free 7s. 9d., abroad, 8s. ; 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

“THE ELECTRICOM E a, ш Two оше. Prise: Stout 
2s ee, „ Sach; n , Л 
раги в Single E Primers, 8d., post free, free, $44. а poe ig vicio: 

SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Description of the Work of Венг and his Successors. Ву 
pr. О J. Lover. Enlarged Edition. Price 2s. 6d. п 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &e. 
By А. C. CUETIS-HAYWARD, B.A. Price 8s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A ктоо 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BEAUMONT. Price Be. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


ELECTRICAL TESTING FOR [d FOR TELEGRAPH ILEGRAPH ENGINEERS.—By J. Euron 
Үоохо. This work is now ready. Some extracts from the book 
have already appeared in The Electrician, from which it will be 
seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. 


ELEOTROMAGNETIO THEORY, VOL. IL—By OLIVER Heavies, Те 
second volume of this important work is ín an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dans Srvotam and Е. C. RAPHAEL, 


EETAS BATTERIES.—A work on this subject will shortly be published, 
reine the theory and practice of the Primary Battery up to date, 
k will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wane. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francis JAL. A work 
will shortly be published dealing fully with the manufactare of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
i in America, and will give the latest practice in this important 
subject. 

“ THE ELECTRICIAN” WIREMAJ"S POOKET-BOOK.—" The Electrician” 
Company will shortly publish а valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIO ARC.—By Mra Arrron. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
menta che the electric arc, as well as the important results of recent 
researc 
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SPECIAL NOTICE. 


NOW READY.—Vol. XL. of “Тип Егвотвісіли,” bound in 
strong cloth. Price 17s. бї t free 18s. 6d, Also ready, Cases for 
binding. Price 2s., by post 2s 

A complete set of the Second Series of “Tax ELECTBICIAN " can now be 
supplied. These seta are very scarce, and early application should be made. 


MUNICIPAL COMPETITION WITH SUPPLY 
COMPANIES. 


The relationship subsisting between local authorities and 
electric supply companies has recently been undergoing 
vigorous discussion and sifting in more than one official 
quarter, and it is highly probable that important develop- 
ments are close at hand. We have already commented at 
considerable length on the Report of the Joint Committee of 
Parliament on Electrical Energy (Generating Stations and 
Supply), a reprint of which appeared in our issue last week. 
On that occasion we alluded to the fact that several important 
schemes, which would be liable to be affected by that Report, 
were pending consideration by the Board of Trade and by 
Parliament; we have now to direct attention to two matters 
that have occurred during the past week, which are closely 
related to the issues raised before the Joint Committee. The 
first of these is the discussion which took place in the House of 
Commons on Tuesday last, when the Provisional Orders Bill 
promoted by the local authorities of Marylebone and 
Bermondsey came on for second reading. The second matter 
relates to two resolutions passed by the representatives of the 
London County Council and the London local authorities, at 
a conference held in London on the same day, these resolu- 
tions referring to the attitude to be taken in regard to those 
clauses of the Joint Committee’s report which relate to under- 
takings for supplying electrical energy in bulk. The first 
named of these two matters is naturally of the greater 
moment for the electrical industry in general, inasmuch as it 
indicates what is to be the attitude of the legislature and of the 
Board of Trade in respect of local authorities seeking to obtain 
powers to compete with existing electric supply undertakings 
worked by companies under statutory authority. But the 
second matter is also of great importance, in that it sets an 


| example which may be followed by other local authorities than 
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those within the metropolitan area, and may ihus lead {о 
general opposition to an important aspect of company working. 

Dealing initially with the attitude of Parliament and the 
Board of Trade towards the applications of the Bermondsey 
and Marylebone local authorities, we may in the first place 
state that in the former of these two localities the company 
which owns a Provisional Order has not yet commenced 
supply, whereas in the district of Marylebone supply on a 
very extensive scale has for many years past been maintained 
by the Metropolitan Electric Supply Company. It has been the 
practice, though not the declared policy, of the Board of Trade, 
to grant only a single Provisional Order for provincial areas, 
but to permit of competition by the granting of two Orders 
to rival companies in the majority of the metropolitan areas. 
Hitherto competition, where it has existed in London, has 
been between one company and another, and it is apparently 
the gravity of the situation created by the proposal to grant 
an Order to a local authority for an area already occupied by 
а company that has caused the recent sensation in electric 
supply financial circles. The competition of rate-aided rivalry 
is liable to be so much keener and persistent than that of an 
undertaking on the same footing as the company first in the 
field, that the dismay is really quite natural. But it is a 
mistake to throw the blame for the present situation upon the 
Board of Trade or even on the Parliament of last Tuesday ; 
the delinquents, if such be the correct designation, are the 
Government which passed the Electric Lighting Act of 
1888. Section 1 of that Act emphatically states that ** the 
grant of authority to any undertakers to supply elec- 
tricity within any area, whether granted by licence or by 
means of a Provisional Order, shall not in any way hinder or 
restrict the granting of a licence or Provisional Order to the 
local authority or to any other company or person within the 
same area.” It has been urged that this clause was introduced 
ав а provision against a company abusing its monopoly ; and, 
indeed, if such be the case, it would seem as unwise in the 
Board of Trade to make general use of it as for & person 
armed with a revolver to fire it at every unoffending neighbour. 
But there is nothing in the terms of the Electric Lighting Act, 
1888, to justify the Board of Trade in interpreting this clause to 
be a drastic remedy to be resorted to only when a company 
flagrantly abuses its monopoly. So far, then, the existence 
of a company already in the field is not to preclude the 
granting of an Order to a rival, wherever Parliament may 
see fit to. confirm the Board of Trade in doing so. The 
Board of Trade is obliged by the terms of the Act, and where 
the provisions of the Act are duly complied with, to refer the 
application to Parliament, and that legislative body is prac- 
tically bound to consider the application in committee. Thus 
far, therefore, everything has proceeded along a normal and 


justifiable course; but a point has now been reached when it is 


possible for Parliament to decide between two courses, and to 
establish one way or another a vitally important precedent. 
Quite apart from the Electric Lighting Acts, and the nervous 
anxiety to prevent company monopoly they display, the 
question is raised, and must now be faced by Parliament, as 
to whether it is not contrary to public and national interests to 
allow genuine and honestly managed company undertakings to 
be undermined by springing upon them in this way the rate- 
aided competition of local authorities. What will be the effect 
of doing so upon the attitude of capitalists towards electric 
supply schemes? And if capital should become completely shy 
of schemes of this class, on account of the insecurity created, 
will 16 be to the national advantage that this should happen ? 
Further, if the competition by local authorities with existing 
company undertakings be thus recognised by Parliament as a 


general principle to be applied by any local authority who may 
wish to apply it, will not many other industries besides electrio 
supply be thereby imperilled ? And are we, nationally, to 
regard this prospect as an impending millenium ? 

Scant space remains for the consideration of the curious 
resolutions arrived at by the delegates at the conference held 
last Tuesday to consider, among other things, the attitude 


to be adopted by London local authorities in regard to the 


supply of electrical energy “in bulk.“ We give these reso- 
lutions below :— | 

(1) That this conference regards it as essential to the interests of London 
as à whole that the present purchase clause of the Electric Lighting Acta; 
which applies to defined areas, should also be made to apply to such 
oompanies as propose to supply electrícal energy in bulk to the whole o 
London, without regard to area. 

(2) That, while preserving intact the rights of the local authorities with 
regard to electric lighting and energy, it is desirable that the London 
County Council should be in a position to undertake, if it so determine, 
and if во requested by the local authorities, the supply of electrical energy 
in bulk for the convenience of any districts desiring to be so suplied, 
provided they do not become competitors of such local authorities, ; 

Companies projected for the supply of electricity in bulk 
in London without regard to area are apparently going 
to find themselves in stormy waters—what with the possibility 
of competition by the restlessly energetic London County 
Council, and the ill-advised decision of the minor authorities 
to oppose the recommendations of the joint committee in 
respect of the abolition or modification of the purchase clause 
in undertakings of this class. It is curious, however, to note 
that these minor authorities are jealous even of the London 


County Council; for, although politely intimating to that 


august body that they may request it to supply them 
with electricity in bulk, they nevertheless intend to “© preserve 
intact” their rights “ with regard to electric lighting and 
energy." 


NOTE ON AN ALLEGED “APPARENT FAILURE OF 
THE USUAL ELECTROMAGNETIC EQUATIONS." 


BY OLIVER HEAVISIDE. 


In the “ Phil. Mag." for June, 1898, Lord Rayleigh calls 
attention to ап apparent failure in the calculation of the 
foreive on & conductor receiving electromagnetic waves. 
Thus, let plane waves strike the condueting surface flush, and 
be so much reflected that the electric force outside is 
negligible. Then Maxwell’s stress outside is the magnetic 
stress, and if T, is the density of the magnetic energy, this 
measures the pressure on the conductor per unit area. Now, 
Lord Rayleigh calculates the electromagnetic force on the 
conductor, and finds it comes to T, the density of the 
magnetic energy just inside the conductor at its boundary. 
This differs from T, if the permeability of the conductor 
differs from that outside it. 

But I conceive that a wrong method of calculating the 
mechanical forcive has been used. 1 have gone thoroughly 
into this matter in my Paper “ On the Forces, Stresses, &c.,” 
** Elec. Papers," Vol. II.; an account of the results is also given 
in Electromagnetic Theory,” Vol. I., chap. 2. I show that the 
external stress determines the complete forcive on the con- 
ductor, no matter what stress is assumed to prevail inside it. 
Using my preferential stress formula, there is, besides the 
electromagnetic force used by Lord Rayleigh, a surface traction 
of amount T,— T, per unit area, from the conductor to the 
outer medium. Adding this to the former T, acting the other 
way, we get just T,, acting from the outer medium, as is 
proper. | TEE | 

If Maxwell's stress be preferred, there is a third force, 
namely, on the magnetised matter itself, to be considered 
along with the electromagnetic force and surface traction, 
which is of different amount to the above. But the final result 
is the same. "EE 
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THE LONDON CONYENTION OF THE MUNICIPAL 
ELECTRICAL ASSOCIATION. 


The Municipal Electrical Association held & successful 
eonvention in London, from the 8th to the 11th inst., under 
the presidency of Mr. A. Н. Gibbings, of Bradford. The 
morning of each day was devoted {о discussion on а number 
of papers on technical and commercial subjects relating to the 
municipal electrical supply business; the afternoon being 
occupied in visiting places of engineering interest. 


Wednesday, June Sth. 


Proceedings commenced at 9:45 a.m. on the first day with tho 
Presidential Address, which was listened to by a large audience 
of members and visitors. In his address, Mr. Gibbings first 
ealled attention to the work of the Association in conjunction 
with the Electrical Engineering Plant Manufacturers’ Associa- 
tion, to which we devoted considerable space in our issue of 
March 11th (The Electrician, Vol. XL., p. 660). He next 
dealt with the character and functions of electricity com- 
mittees. He advocated “ а number of permanently-appointed 
sub committees, each entrusted with some well-defined section 
of the affairs of the department.” In regard to the attitude of 
а municipal electric supply department to the public, we had 
the pronunciamento that the department is bound to act in 
the interests of its clients rather than to subserve the interest 
of the public generally." The recent recommendations of the 
Joint Committee of Parliament were characterised as “а 
serious menace " to municipal control; and so parlous a con- 
dition did Mr, Gibbings depict the municipalities to be in that 
we cannot refrain from quoting his words in full on this 
subject :— | 

You will probably be aware that at the recent sitting of the Joint Com- 
mittee of both Houses of Parliament on the clauses relating to Electrical 
Energy Generating Stations, the first attempt has been made to obtain 
sanction for admitting competing companies into the areas now supplied by 
local authorities, This іва serious menace. Local authorities, be it remem- 
bered, have not the same privileges in the management and prosecution of 
their business as а company would have. The former are at present handi- 
capped by Parliamentary restrictions ; the latter would be practically free, 
or subject only to the conditions which impose themselves on any wisely- 
conducted business enterprise. It is high time that extended powers were 
conferred on municipal authorities in order that they may not be cramped 
in this new undertaking, and especially if competition i8 to come, in order 
that they may compete at least on an equal footing with the companies, It 
will then be incumbent on them so to use these enlarged powers in the 
interests of the public that no question of admitting rivalry within their 
borders shall arise, and progress be no longer hampered by statutory 
regulations which are more stringent than necessary. 

Following the President's address came а Paper on ** The 
Management of Electrical Undertakings by Local Authorities,” 
by Councillor Hesford, of Southport. An abstract of the 
Paper appeared in our issue last week, and of the discussion 
in the current issue. Next came а Paper on “© Switchboard 
Apparatus," by Mr. J. R. Dlaikie, of Bristol, the discussion 
on which we also give this week, the Paper itself having been 


reprinted last week. This Paper raiseda considerable amount 


of adverse criticism, chiefly in respect of the use of inflam- 
mable material on switchboards, of the use and position of 
fuses and automatic cut-outs, and the use of field switches and 
fuses. The final Paper for the day was on “ Steam Using 
Plant,” by Mr. J. A. Jeckell, of South Shields, an abstract of 
which we publish this week. Much of the discussion turned 
on steam-pumping plant, the general inefficiency of which was 
unanimously agreed to. One speaker, who had had great 
difficulty in getting a firm to state the efficiency of their 
centrifugal pumps, wrote to the firm“ that he had heard that 
the efficiency of their pumps was about 40 per cent.” They 
promptly replied that such was not the case, “it was 45 


r cent." 


In the afternoon visits were paid to the Islington electricity . 


works and to the City and Waterloo Railway; and in the 
evening the Association held its annual dinner at the Holborn 
restaurant. 
Thursday, June 9th. 
The proceedings on Thursday opened with an animated 
discussion on standardisation. Nearly everybody wanted 
nearly everything standardised. Some confessed, and others 


ought to have confessed, to a sad want of standardisation at 
their own station or their own works, but one speaker who 
might have boasted of perfect standardisation did not do so. 
No one of course accepted any share of the blame for this state 
of affairs, and the extreme length of the discussion, although 
it was mainly a one-sided argument, showed that the joint 
committee of the Institution of Electrical Engineers and the 
Municipal Electrical Association, which we understood from 
Mr. Gibbings was to consider the question of standardisation, 
will have a difficult task. Mr. Wordingham’s list of “ declared 
pressures” at central stations in the United Kingdom was 
appalling enough, and he raised a laugh by his reference to a 
station which, although normally supplying at 100 volts, 
supplied at 102 by special arrangement with a lunatic asylum. 
But even if the central station engineers or the consultants are 
culpable with regard to the diversity of pressures, how much 
more are the manufacturers to be blamed for the wonderfal 
collection of frequencies which Mr. Wordingham had been 
able to tabulate—no fewer than 18 different frequencies in 
58 stations! And, what is worse, one speaker mentioned a case 
where there were difficulties to boot in getting new plant of the 
same frequency as the machines already working in his station. 
Mr. Dawbarn of the Brush Company spoke well for the manu- 
facturers. He objected to the narrowness of some specifications, 
and supposed that the consultant or station engineer would be 
offended if single-crank engines, multipolar dynamos and 
200-kilowatt units were tendered for when three-crank engines, 
two polar dynamos and 180 kilowatts had been specified. Mr. 
Mark Robinson was present, but did not speak on the Paper, 
and Capt. Sankey made a hardly practical proposal of & 
standing committee to fix and allow standards—a propo 

which was afterwards scoffed at by Mr. Hammond. Mr.Chamen 
(Glasgow) found that he could get 250-volt incandescent lamps, 
so that 250 volts ought to be the fixed standard pressure, and 
not the multiples of 100, proposed by Mr. Wordingham. Mr. 
Hammond made some amusing remarks as to the idiosy 
crasies of consulting engineers, and also took exception to 
some of Mr. Wordingham's recommendations. Mr. Suther- 
land (Hanley) wisely pointed out that standardisation and 
interchangeability of parts was often opposed to improvement, 
Mr. Cottam (Hampstead) in an able speech indicated other 
difficulties; Mr. Jeckell created some amusement by а com- 


plaint about not being able to match some glasses on his 


switchboard; and Mr. Faraday Proctor (Bristol) wanted 
to know why engines and motors should be standard 
in horse-power and dynamos in kilowatts. These and mar 
more points were raised in the discussion, and Mr. Wordingham 
did his best to refer to them within the limits of time allow 
for his reply. | 


Mr. Wordingham had read an abstract on his Paper io the 
meeting, but Bailie Wm. Maclay (Convener of the Glasgow 
Corporation Electricity Committee) elected that his Paper % 
the appropriation of profits and the repayment of loans sho 
be taken as read. The discussion, which was chiefly devot 
to the question of appropriation of profits, was taken part Ш 
by a number of chairmen of electricity committees, and 
times became still more animated than that on standardisation. 
Bailie Maclay's Paper stated that, in the city of Glasgow, they 
recognise that the commercial departments of the corporation 
do not exist to make profits. The profits are therefore 0° 
used to relieve the rates, but are all appropriated to the g 
of the department. Of last year’s profit of £18,000 in à 
turnover of £30,000, more than half, £10,705, was арр 
priated to various depreciation and renewal funds, par of n 
remainder was paid as interest, part to the credit of s 
sinking fund, and part carried forward to next year's account 
Councillor Pearson, of Bristol, Alderman Higginbottom, 0 
Manchester, and Mr. Arthur Wright, of Brighton, were the 
chiefspeakers. Councillor Pearson and Alderman Higgin ottom 
both contended that to create special depreciation an 
renewal funds was an evasion of the regulations unte: 
which the Provisional Order was obtained, and that 
Board of Trade would interfere. Ten’ per cent. of aa 
capital was the only reserve fund they were at liberty 
accumulate. Councillor Pearson thought the way to iB 
with the profit was to extend the public lighting. Alderm 
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Higginbottom went further, and contended that a profit should 
be made, and that it should be applied in the first instance to 
the relief of the poor ratepayer, who was compelled, willy 
nilly, to invest his money in the undertaking, and would have 
to make up the loss when there was one. After 5 per cent. 


profit had been made, and after building up reserve and 


renewal funds, it was necessary that the consumers should 
benefit. Mr. Wright approved of depreciation funds, and 
argued that profits should neither go to diminish the price of 
public lighting below cost nor to the general district fund. 
The consumer should not pay more than his share for the 
lighting of the streets, and surpluses might be applied : first 
to street lighting at cost, and then to extensions of mains. 
He also pointed out that lowering the price of electricity 
need not necessarily diminish the profits. 

When this discussion had ended it was about half-past 
twelve, and members were thinking of—and, sad to say, also 
talking of—Willans’, Rugby and special trains, so that Mr. 
J. F. C. Snell (Sunderland) had to hurry through his Paper, 
" Single v. Multiple Generating Stations,” during a buzz of 
conversation. Mr. Chamen opened the discussion, but after 
he had said very few words the President adjourned the meet- 
ing until the morrow, К ЮЕ 


Friday, June 10th. 

The fatigue of the previous two days had apparently а con- 
siderable effect on the attendance, and the discussion on Mr. 
Snell's Paper was resumed in a not very full house. Notwith- 
standing this there were a number of speakers, most of whom 
seemed to agree that no hard-and-fast rule could be laid down 
as to what the limit of & single station's capacity should be. 
The “ critical limit of k..“ attributed to Prof. Kennedy, viz., 
8,000 to 5,000 was not accepted by all, but Mr. Snell pointed 
out in his reply that this limit was for the particular case of 
Westminster. Mr. Wordingham thought that what we would 
finally come to was & single three-phase generating station 
with secondary distributing stations giving continuous current. 
Mr. Mountain (Huddersfield) reminded the meeting of the 
part population-density played; and Мт. Gibbings, while 
agreeing with most of the speakers, was of opinion that the 
stations should be as few and as big as possible. 

By this time the room had filled up, in expectation of a 
good discussion on electric traction —ап expectation which was 
fully realised, although the discussion was, perforce, somewhat 
discursive. There were three Papers; two, entitled ** Electric 
Traction,” by Mr. Quin (Blackpool) and Mr. J. E. Stewart 
(Derby) respectively, and a third on ** The Use of Accumula- 
tors in Connection with Lighting and Traction Systems " by 
Mr. John H. Rider (Plymouth) The President made rather 
a mistake in not allowing these three Papers to be discussed 
simultaneously, for, although Mr. Rider referred to the use of 
accumulators for lighting as well as for traction, the question 
of accumulator traction was also referred to in the other two 
papers. In consequence of this, speakers were occasionally 
abruptly pulled up by the President for invasions of the field 
covered by the third paper while ostensibly discussing the first 
two. Mr. Quin's Paper was an interesting discussion on 
Several of the technical features of tramway design, not the 
less interesting for containing some original and disputable 
views. Mr Stewart’s Paper may be considered as dedicated to 
members of electricity and traction committees. 

Mr. Quin's aversion from flywheels was criticised, but none 


too harshly; Mr. Eck pronounced Mr. Quin to be out of date 


in not recognising the merits of the series-parallel controller ; 
and Mr. W. B. Sayers explained why the junction between 
the windings and commutator broke sometimes, and how this 
might be prevented. Mr. G. Wilkinson (Harrogate) began 
reading a technical description of a method of starting cars, 
which he had devised some years ago, but he was asked to 
communicate this in writing. Mr. Tremlett Carter spoke of 
American practice; referring to the mechanical and electrical 
advantages of cast-welding, to conduit construction in New 
York and Washington, to the flattening effect a number of cars 
has upon the load curve, and to the absence of accumu- 
lators on trolley lines in America, where over-compounded 
generators and plenty of copper in the feeders sufficed. 


Mr. E. K. Scott also referred to conduit lines, especially to 
one in Paris, whose cost was about £6,000 per mile, compared 
with £4,000 for accumulator lines and £2,000 for trolley 
lines; this money was, in his opinion, well spent, however, as 


there was a '* tremendous" amount of concrete—sufficient to 


last two life times. Mr. Giles wished for standard rails; and 
Mr. Wilmshurst, who had the day before assisted at the opening 
of the Halifax tramways, advocated as small a trolley wire as 
possible, stated that on the South Staffordshire line the trolley- 
wire had only worn one-thousandth of an inch in five years, 
and advocated the heavy insulation of telephone and telegraph 
wires where they crossed trolley wires, rather than the use of 
guard wires. These were some of the technical points 
discussed. | | 

The discussion on management related chiefly to the 
relations of the tramways and electricity committees. The 
general opinion appeared to be that the right way to arrange 
matters was for the electricity committee to bear the cost of 
the feeders to the tramway line, and to meter the current to 
the tramway committee, the tariff to be fixed by the lighting 
committee. Alderman Higginbottom, who was one of the 
supporters of this view, made an unkind insinualion against 
tramway companies generally, impugning them with what 
almost amounted to dishonesty with regard to the question of 
laying new rails. Alderman Higginbottom, proud of his 
experience gained on the Continent, also corrected Mr. Stewart 
on a technical point, and Councillor Brodie provoked a shout 
of laughter when he stated that in Blackpool they found that 
the best way to deal with the opposition was to take them with 
the party of inspection on the Continent. If this practice is 
universally adopted, will it not tend to encourage sturdy 
opposition ?] E 

The discussion on Mr. Rider's Paper was short. The most 
interesting point raised was the question of guaranteeing 
against depreciation in the capacity of cells. Mr. Rider found 
that manufacturers would only offer to maintain a battery at 
60 to 70 yer cent. of its original capacity. Mr. Hammond, on 
the other hand, stated that he could get them to guarantee 
that the capacity remained at its original specified value for 
seven years, in return fora maintenance charge of 10 per cent. 

Mr. Quin's Paper on Stand-By Charges was not read, 
the President stating that the question it raised would be con- ` 
sidered by the Council of the Association. 


Saturday, June 11th. 


At the business meeting, held on Saturday morning, it was 
resolved to hold the next convention in Bristol, and Mr. H. 
Faraday Proctor (Bristol) was elected President. Mr. J. H. 
Rider (Plymouth) and Mr. G. H. Cottam горео were 
elected vice-presidents, Mr. Wilmshurst (Halifax) and Mr. 
J. F. C. Snell (Sunderland) being elected members of the 
Council, to serve three years. Bailie Maclay (Glasgow) and 
Dr. Panton (Bolton) were also elected members of the Council, 
each to serve one year. Mr. С. Н. Cottam was re-elected 
hon. treasurer, and Mr. W. A. Godfrey hon. auditor. 

The President stated that the Council had had such 
valuable help from Councillor Pearson (Bristol) that they 
found with extreme regret the fact that under the constitution 
he was not eligible to serve upon the Council during the 
coming year, and with the idea of retaining his valuable help 
and his great knowledge of legal mattera it was considered 
desirable by the Council to ask the Association to appoint 
Mr. Pearson as hon. solicitor, and he was elected unanimously. 

The appointment of the hon. secretary was left with the 
Council. | 


| A POLYPHASE PLANT IN LOCOMOTIYE SHOPS.“ 


The new locomotive and car shops of the Boston and Maine 
Railroad, at Concord, N.H., have been fitted with a complete 
isolated plant equipped with alternating polyphase plant. The 
shops, with the accompanying tracks, cover an area of 26 acres, 
and are intended to care for about 300 locomotives, beside repairing 
a large number of freight and passenger cars. ‘The power plant is 
centrally situated, the maximum distance of transmission in the 


* Abstract from the Electrical World of New York, 
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yards being about 800ft. The equipment comprises a battery 
of three locomotive-type boilers, two tandem compound Fitchburg 
200 н.р. engines and one 100 n.r. standard Westinghouse engine. 
The Fitchburg engines are belted to Westinghouse two-phase 
150-kilowatt generators of the internal revolving armature type. 
with rectifiers and compound field windings, The Westinghouse 
engine is belted to twoarc machines. The two-phase alternators feed 
lighting circuits, which are wired for about 450 incandescent lamps, 
and also feed motor circuits for various parts of the shops. he 
generators run at a speed of 514 revolutions per minute, 
giving 440 volts direct, with a frequency of about 60 cycles per 
second. This pressure is stepped up to 1,000 volts, and again 
reduced to 104 for the lighting of some distant points, the pressure 
for the lamps in the yards themselves being stepped down directly 
from 440. volts, and the motors being supplied at the latter 
voltage. All the motors are of the polyphase induction style, 
known as the Westinghouse ** Type C." These motors have the 
primary winding on an external fixed ring and the short-circuited 
secondary on an internal revolving rotor. There are already 
installed one 30-н.р., three 20-н.р., one 15-H.P., and one 5-H р. 
motors, beside the six motors described below for running the 
cranes, and one for the transfer table. 

The locomotive shops are fitted with two electric cranes with 
a 1 of 30 tons each, supplied by William Sellers 
and Co., Philadelphia. The cranes run the length of the shop 
on one and the same pair of rails mounted on supports inde- 

ndent of the roof columns 24ft. above the shop floor, the span 
etween the rails, and consequently the length of the crane 
bridges, being over 66ft. The cranes are each fitted with three 
motors of the type mentioned above, one for traversing the 
whole crane, one for moving the trolley along the length of the 
crane, and the other for the lifting of the load. The crane 
travelling speed is about 200ft. per minute, while the cross 
motion of the trolley is about one-half that, and full load may be 
lifted at 12ft. per minute, or by means of a back gear arrangement 
smaller loads may be lifted four times as rapidly. 


The motors are controlled entirely by variations in the primary 
circuits, the secondary being short-circuited within the rotor at all 
times, with a resistance sufficient, however, to give a torque curve 
with its maximum point at standstill. The control is effected by 
means of a quadrant-shaped regulator, the two rows of segments 
of. which are respectively connected with two auto-convertors, 
one in each pbase, this term signifying transformers with single 
continuous coils tapped out at various points to the contacts. 
Obviously different voltages can be obtained by connecting the 
external circuit between one terminal and the different contacts, and 
currents so drawn cause the coils to act as alternating current motor 
generators or step-down transformers. The torque given to the 
motor shaft at any speed is approximately proportional (as shown 
in the diagram given herewith, to the square of the voltage supply, 
so that when à motor is to be started from stand.still the torque 
runs up as the arm of the regulator travels over the contacts, being 
1‹рег cent. of full voltage torque on 10 per cent. of the full voltage, 
one-quarter of full torque on one-half full voltage, and so on. 
When the torque rises to a point sufficient to start against the load 
the motor starts up, and the increasing speed chokes back the 
current and maintains the torque at such a point that the load is 
balanced. It is thus possible with this method of control and type 
of controller to start the motor smoothly under anything less than 
full load and to control its speed under any load between stand- 
still and the full speed which is obtainable at that load, although 
fine adjustments of low speeds are difficult. Of course, with the 
full maximum load of the motor and this form of torque curve 
the speed will be very low, and the less the load the higher the 
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speed obtainable, the motor running up almost to synchronism 
on no load. Thus, with the dimensions assumed in the accom- 
panying figure, a torque of 200lb. ft. gives a speed of 470 
turns per minute with full voltage, or but 260 turns at 0'7 of 
full voltage, and will not start even with half-voltage, while a load 
requiring a torque of 450lb. ft. can only be turned over at a slow 
speed at full voltage and will not start at all on lower voltages, On 
the other hand, a small load of 851b. ft., as indicated, can be 
turned up almost to synchronism, and at any desired speed below 
that by proportionally lowering the voltage. The behaviour of the 
combination is, therefore, quite similar to that of series direct- 
current motors, the most successful machine in commercial use for 
work at varying speeds and on variable loads. The efficiency of the 
induction motor, however, with high resistance in the secondaries 
suited to give this result, is reduced by the losses in this secondary 
resistance, which also tend to heat up the rotating part of the 
motor. The almost ideal simplicity of the machine and its absolute 
freedom from bare copper make it of value in spite of this. 


CORRESPONDENCE. 
— — 
AN ENGLISH ELECTRIC THERMOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your current issue we notice under the heading of 
“А New Electric Thermometer," a note to the effect that by 
means of a double coil galvanometer and two standards, one 
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The Crompton-Fisher Electric Thermometer. 


practically unalterable in resistance the other of platinum and 
therefore alterable with temperature, Herr Heitmann has 
devised a direct reading thermometer set. It may possibly 
interest you to know that we introduced this identical apparatus 
over 2} years ago, using curiously enough the alloy nickelin in 
the standard coil. We have several sets at work in central 
stations and elsewhere, and we have great pleasure in inclos- 
ing a photograph (see accompanying figure) of the complete 
apparatus as supplied for central station use, for which pur- 
pose, however, we do not employ the small 4-volt accumulator 
shown, but run the apparatus off the station volts.. We should 
add that the indicator is 12in. in diameter so that the 
indications are observable at a distance. In these days when 
the technical press are so fond of asserting that Germany is 80 
far ahead of us in anything of this nature, it is somewhat 
refreshing to be able to refute the precedence in at least one 
small item.—Yours, &c., W. C. FisHer. 
Crompton Laboratory, (Crompton and Co., Limited.) 
Thriplands, Kersington Court, London, W., June 6, 1898. 


[We gladly give prominence to Mr. Fisher’s interesting 
reminder that Messrs. Crompton and Co. manufactured, as 
long as 24 years ago, an electric thermometer of precisely the 
same construction as the German one for which novelty was 
claimed by Herr F. Heitmann at the recent meeting of the 
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Frankfort Electrical Society. As regards the assertion that 
“ the technical press are so fond of asserting that Germany is 
80 far ahead of us in anything of this nature," we can only 
deny the soft impeachment, so far as we are concerned ; 
indeed, we rejoice to think that an all-British electric thermo- 
meter was invented at so early a date.— Ep. Ё | 


AUTOMATIC TELEPHONE EXCHANGES. 
TO THE EDITOR OF THE ELECTRICIAN. 


. бв: You mentioned in your issue of the 8rd inst. that the 
small automatic exchange of 150 telephones had been taken 
away from the town of La Porte in Indiana, United States, 
America. We beg to say this was not due to any dissatisfac- 
tion with our System, as a letter from the Town Council 
reports most favourably on it, but for private reasons in no 
way connected with its working. We may say that our 
automatic telephone is surely and rapidly making headway in 
the United States. Some of the largest cities have lately 
taken it up, and only a few days ago we had the news that 
the city of Philadelphia has resolved to adopt it for its 12,000 
subscribers.— Yours, &., 
Tae Direct TELEPHONE Excaance Synpicate (Limitep), 


66, Old Broad-Street, London, E.C., Chas. Hof. 
June 14, 1898. 


— oe 


THE CATHODE-RAY SPECTRUM. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Permit me to thank Herr von Geitler for his answer 
to my question as to the character of the lines in the cathode- 
ray spectrum. I had, of course, not seen either his or Mr. 
Swinton’s Paper when I wrote to The Electrician, although 
these Papers were originally published before my letter. As 
Herr von Geitler says, the three explanations agree as to the 
cause of the different positions of the lines, and differ only as 
tothe cause of the lines themselves. If the common part of 
the explanations is true, it would appear that the cathode-ray 
spectrum cannot give us any information about the properties 
of the residual gas in а vacuum tube, and this is really the 
point of most importance. Н. C. Роскілмотом. 


Leeds, June 11, 1898. 


PARLIAMENTARY INTELLIGENCE. 


— — 


MUNICIPALITIES AND ELECTRIC LIGHTING. 


In the House of Commons on Tuesday, on the second reading of the 
Electric Lighting Provisional Orders, No. 12 Bill, enabling the local 
authorities of Bermondsey and Marylebone to lay down mains for the 
supply of electric energy, although energy is supplied by private com- 
panies within these districts under statutory powers which have been 
conferred, 

Mr. CRIPPS moved the rejection of the Bill, which, he urged, raised 
some of the most important questions which could possibly be raised in 
connection with our industrial policy, and there was a principle involved 
"which, if sanctioned by the House, applied not only to electric 
lighting companies, hut to all industrial concerne, whether for the 
construction of tramways, or the supply of gas or water. The 
question was whether a private company authorised by Parliament 
to carry on an industrial undertaking, and which had admittedly 
carried out all its obligations to the public, should by means of rate-aided 
competition be liable to what was, in substance, expropriation without 
compensation, This was an insidious and dangerous Infringement of the 
recognised principle of security —that every man should be compensated 
before his property, particularly property guaranteed under an Act of 
Parliament, could be attacked or depreciated, There was no precedent 
for the proposition before the House. Where a private company did its 
duty with statutory powers and against which no allegation of mis- 
management was made it was only right and fair that it should he 
bought out before anything in the nature of rate-aided competi- 
tion was allowed. This principle applied to all industrial undertakings. 
No private enterprise could, in the long-run, hold its own with rate-aided 
competition, and where once Parliament had sanctioned private enterprise 
It did uot allow it to be unfairly crushed. There was no case here of a 
company not doing its duty and not fulfilling its obligations. They had 
the assurance in this case of the local authority that the Company was 
amply and properly fultilling all ita duties within its district. "They there- 
fore came back to the question of principle—whether it was fair, where a 
company had invested its capital on the security of Parliament that the 
concession was for 42 years, that the ultimate purchasing authority should 
be allowed to come in and, by means of rate-aided competition, to 
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depreciate the Company's property or to crush out private enterprise 
аа He moved that the Bill be read a second time that day six 
months. | 

Mr. KIMBER seconded the motion. Although in the Act of 1888 it was 
provided that the fact of a private company having received a Provisional 
Order should not prevent the Board of Trade from giving another Order 
to а local authority, it was implied that the Department should exercise 
the power delegated to it upon principles of equity. The Board had the 
duty, with the power, to see that the recipients of the Provisional Order 
performed the duties required, but the Board of Trade misconceived its 
duty if it deliberately exercised its arbitrary confiscatory power. 

Sir A. FORWOOD said that when the Act was passed with the clause 
reserving power to the Board of Trade to concur in the granting of licences 
that was regarded by the municipalities as a protection to them from the 
monopolies which had been created by gas companies in previous уеаге. 
Feeling they had that protection, they did not oppose the obtaining of 
Provisional Orders by private parties. Had it been supposed tbat by not 
opposing the Provisional Orders they were going to hang round the necks 
of the municipalities a monopoly such as that which had been hung round 
by the gas companies for yeara, the corporation of which he was a 
member would have strenuously opposed the passing of any Provisional 
Order which would have had that effect.. The various private lighting 
companies had accepted these Orders under the conditions of the Act of 
Parliament which had been quoted. "The shareholders knew perfectly well 
the rieks and conditions under which they entered into the businesses 
and invested their money, and it would be a mistake at this stage to take 
away from the Board of Trade or municipalities the powers reserved to 
them under the Act. The clause in the Act of 1888 was a reasonable 
protection to the municipalities against monopolies, and an adequate pro- 
tection against undue pressure on the part of municipalities, Electric 
lighting would soon become like gas and water, a public necessity, and such 
it ought to be in the handa of the municipality. 

Mr. BARTLEY said he was doubtful of the wisdom of local authorities 
embarking on these undertakings ; but there was no doubt that the spirit 
of the age in London was for local authorities to embark on them. There 
was no doubt also that words were expressly inserted in the Act of 1888 to 
prevent companies from securing a monopoly of electric lighting in their 
various districts ; and, therefore, the companies entered on these enter- 
prises with their eyes open. 

Mr. KNOX thought the House should have some guidance from the 
Board of Trade in the matter. There were two cases dealt with in the 
Provisional Ordera— Bermondsey, in which the Company who possessed 
the necessary powers had not performed its duty ; and Marylebone, in 
which the Company had provided a good service. The object of the Act 
of 1888 was to give security to any company which gave a good service 
and to protect the public against inefficiency and overcharge. But the 
Board of Trade had given to the local authority in Marylebone competitive 
powers with the existing company in an area which was being well served 
hy the company. That appeared to him to be going beyond the Act of 
1888. If private capital were deterred by such action of the Board of 
Trade from entering upon these undertakings it would not in the end be 
for the good of the community. 

Mr. RITCHIE (President of the Board of Trade) said he desired to tell 
the House the position of the Board of Trade in regard to this matter. 
Applications for Provisional Orders were not received by the Board of 
Trade from the local authorities of Bermondsey and Marylebone alone. In 
one case the local authority aud a private company, and in the other case 
the local authority and two private compauies applied for Provisional 
Orders for a second supply of electric lighting in their respective die- 
tricts. The Board of Trade had to consider first, whether or not 
avy additional Provisional Order should be granted ; and if a Provisional 
Order were to be granted, whether it was to be granted to а private 
company or to the local authority. He had no hesitation in deciding that 
it would not meet with the approval of Parliament if the Board of Trade 
were to rejcet the application from the vestry and to give the additional 
Provisional Order to another company. Mr. Cripps had contended that as 
long as the existing company was properly discharging its duty no second 
Order should be granted in the locality. The meaning of that was that a 
monopoly was to be given in each area to the company which first 
obtained the Order. That was not only contrary to the publie iu- 
terest but absolutely contrary to the direction of Parlament. The 
Act of 1888 clearly showed the intention of Parliament to be 
that a second Order might be granted in any locality, either to the 
local authority or to another company. Subsequently to the passing of 
that Act an inquiry was held by Major Marindin as to the conditions 
under which Provisional Electrie Lighting Orders might be granted in the 
metropolis: and he laid it down distinctly that two companies might be 
granted an Order in each area. Therefore it could hardly be said that a 
company applying for an Order after the Act of 1888, and after this 
inquiry of 1889, did not do so with its eyes open to the possibility 
of competition, If the Board of Trade had refused either of these Orders 
Parliament weuld have been precluded altogether from considering the 
applications, His view of Section 1 of the Act of 1888 was that it imposed 
on the Board of Trade the duty of receiving applications, and, unless 
there was some strong reason other than those which had been advanced, to 
grant the Order so that it might come before Parliament. If the House of 
Commons rejected the Bill on its second reading it would not be in accord- 
ance with the traditions of the House or with public policy. 

Mr. BRYCE said that the right hon. gentleman had shown that the 
Board of Trade had no option but to send these proposals to the House. 
Further, the House was bound to send them to a committee, for otherwise 
the Act of 1888 would in effect be repealed. He hoped that the House 
would support the Board of Trade. | 

The House divided, and the amendment was rejected by 84 votes (198 to 
114), and the second reading of the Bill was then formally agreed to. 
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MUNICIPALISATION OF THE TELEPHONES. 
At the resumed sitting of the Select Committee engaged in consider- 


ing the Municipalisation of Telephones, Mr. Hanbury, Secretary to the 


Treasury, again presided. 

Mr. A. R. BENNETT, “ telephone engineer to the Corporation of Glasgow, 
electrical engineer to the states of Jersey, and a gentleman having had 
business relations with most of the important telephone companies," was 


asked by the chairman if his observations had extended to the subject of 


the aupply of telephone communication at lower rates than those at present 
charged, and witness replied in the affirmative. He added that good 
exchange communication, using the best instruments and material, could 
be constructed at а cost of from £12 to £24 per subscriber, according to 
the size of the town and the distance covered. He contemplated having 
telephone systems all over the country. The average cost of the telephone 
lines in London was £36 per subscriber. 

The CHAIRMAN asked why it was that the rates varied, and witness 
replied that in some towns the business area was central and compact and 
the lines were short —about a quarter of a mile in length. In larger towns 
the commercial people were scattered. From returns recently published 
it appeared that there were 28,785 exchange instruments in Berlin, the cost 
per line being £22. In Leipsic the average cost was £19. 28., in Frankfort 
£22. 18s., and ia Cologne £19. 123. 

How does the difference of £14 between the cost in Berlin and that in 
London arise ?—I should think that Berlin is a much easier town to tel 
phone in than London, besides, in Berlin the pavements are not wooden or 
asphalte во niuch as those in London, во that the cost of underground work 
is less, In Denmark the telephone system was in some cases brought 
within the reach of the workiug man, the trunk lines belonging to the 
various companies, In Copenhagen telephonic messages could be written 
down and sent by messenger at a charge of one penny per ten words. He 
should like tu see the telephone and telegraph services worked together. 
It would be a great public advantage. With reyard to the telephone 
systems in the Channel Islande, that of Guernsey was on the eve of com- 
pletion. There were 525 subscribera on the list, and the estimated capital 
cost was between £135 and £14. There the system was worked by the 
local authorities. The population was 55,500. In Jersey the system was 
worked by the National Telephone Company, and their charge some time 
ago was £10 per subscriber, but that had been reduced to £6. 10s. 
Although the population was 20,000 more than that of Guernsey there 
were only 80 subscribers. The local authorities in Glasgow had invited 
tenders for the establishment of а telephone system in that town, and if 
they had been able to lay down the telephones they would have been able 
to supply the service to 5,200 subscribers for £97,000, the cost being 
£18. 16з. per subscriber. Formerly, underground telephone wires were 
insulated with gutta-percha or india-rubber, which were expensive gums, 
but a new style of cable had now come into use, the wirea being loosely 
wrapped in paper so that air could get to them. This had reduced the cost. 

The CHAIRMAN: Will the wires last as lung insulated by paper as 
by gutta-percha or indiarubber - Nes; much longer. Other circumstances 
which led to a cheapening of telephone construction was the introduction 
of an automatic switching apparatus. This had come from America, and 
he had tested it and found it worked successfully. He regretted that 
telephone plant was mostly manufactured abroad—everything, in fact, but 
the cables, and he presumed that these were made in this country on 
account of the demand for them for electric lighting purposes. The reason 
the other plant was not manufactured io this country was, he suppozed, 
hecause there was but a small demand for it. 

By Sir J. WOODHOUSE: The charge per subscriber to the municipal 
exchange in the case of Glasgow would have been £5. &s. upon a capital 
expenditure per subscriber of £18. 163. In the case of a municipality 
there would be no board of directors to find salaries for, and there would 
be inany other economies effected. There would be no monopoly to defend, 
and it would not be necessary “to make a friend of the most prominent 
inan in а town," as he thought had been suggested аз desirable in the case 
of a telephone company. He had known of a free line being given by the 
Post Office to an hotel at Workington and in another instance at Mary- 
port. He had been told by a member of a firm that the Post Office had 
offered to convert a private telephone of theirs into an exchange line free 
of charge. These incidents occurred in places and at a time when the 
Post Office was competing with the Telephone Company. Whilst there 
was competition in Dundee the charge to subscribers was £5. 103, but the 
National Telephane Company, who were one of the competitors, despairing 
of being able to kill their rival, bought them out at a large profit to the 
selling !сошрапу. The National Telephone Company then raised their rate 
to £10, and the subscribers fell off by one-half. Dealing with the Con- 
tinental telephonic systema, witness said that, generally speaking, there 
was no competition in their case. In Sweden and those countries which 
supplied the service at the lowest rate, over 5 per cent. dividend waa paid 
to the Company's shareholders. 

Sir LEWIS FRY: To what do you attribute the cheapness of the ser- 
vice in those countries ? 

WITNESS ; To the small cost of construction, and to the fact that the 
companies do not pay dividend on more than the actual cost of the work. 

The CHAIRMAN ; You have suggested that preferential facilities were 
offered to a firm at Maryport by the Post Office ? 

WITNESS : Yes. 

Do you know tbat was contrary to the statute ^ -I am not aware of that. 

The CHAIRMAN: I shall call Mr. Lamb presently, and he will be able 
either to confirm or contradict the statement of this witness. 

By Mr. JAMES STUART: There was competition between the State 
and а private company in Stockholm. The State charge was lower than 
that of the Company, and he believed that subscribers who were associated 
with the Company's service reinained subscribers with the idea of pre- 
venting the State from raising their price, 


How do you account for the costliness of establishing a telephonic service 
in London ?—By the large number of exchanges necessary, aud the large 
uumber of junction rooms and the large area to be worked. 

How could you diminish the cost of £56 in London ‘—I should not like 
to try the establishment of exchanges in London at a less coat than £36 
per subecriber. It would be a mistake to entrust the London exchanges to 
the Post Office. The Post Office were anxious to protect their telegraphs, 
as their action in Guernsey testified. He should advise the splitting up of 
London into a number of areas, No doubt it would be difticult, but the 
difticulty might be overcome, as it had been in the case of Switzerland. By 
having small areas and charging a £5 rate, which he thought would be 
sufficient, to give & return on the capital expenditure, the work could be 
done satisfactorily. 

Could not the National Telephone do that ?—No. It must be new work, 
and the profit to be earned must. be in respect of the money spent on the 
work. The National Company could not afford to charge iu that way. 
He considered the London County Council had special facilities for creating 
& telephone service. 

Mr. COHEN : Will you explain why the London County Council have 
greater facilities than the Post Office for working telephone exchanges ! – 
Well, they have the fire stations, and that of itself would place them in a 
more favourable position than the Post Oftice. 

Do you think that if local authorities had power to establish telephones 
there would be a large extension throughout the small towns !—I have no 
doubt of it whatever, and that would be the best possible plan. 

Mr. J. C. LAMB was recalled in order to explain some maps of telephone 
areas of the United Kingdom, which had been prepared by his department. 

The CHAIRMAN : The map doesnot show the urban sanitary districts. 
In the absence of such a map have you been extending the areas of the 
National Telephone Company ( Yee. It was not necessary to inquire what 
these areas were, because we were considering new areas. 

Is it a fact that you extended these areas without definite knowledge of 
what the existing areas were !—Certainly. These areas were defined by 
the agreement of 1896, based on the heads of the agreement of 1832. 

Was there anything in the agreement providing for the extension of 
these areas ?— There was a verbal assurance given Ly Sir James Fergusson 
to Mr. Forbes that the Postmaster-General would assume a reasonable 
attitude as to the translation of areas in the future. 

Mr. J. WOODHOUSE: Do you suggest for a single moment that an 
agreement entered into by the Government with a company or persen 
must be interpreted by the light of a verbal assurance lt is not at all 
uncommon. A company or a person will accept an assurance of fair 
dealing from a government department which they would accept from 
nobody else. There were cases where the extension of areas had been 
refused. He asserted that full discretion was iu the hands of the Post- 
master-General as to the extension of areas, even though the effect of such 
an extension was to destroy the value of a trunk line. 

By Sir H. HOWORTH : While Mr. Forbes was satisfied with the 
assurance of Nir James Fergusson and signed the heads of agreement m 
consequence, he required to know the views of the next Government and 
that was one of the greatest difficulties in coming to an arrangement. He 
afterwards received the same assurance from Mr. Arnold Morley that his 
predecessor had given with regard to the extension of areas. This 
assurance was not put into the agreement because of the extreme difficulty 
of expressing it. 

Mr. BARTLEY: Do you say that Mr. Forbes declined to sign the 
agreement unless this secret engagement was made ? - There was no question 
of secrecy at all, The assurance was given in the public interest, and the 
extension of areas has been dealt with in the same spirit by the present 
Postinaster-General. 


Yesterday (Thursday) the first witness called was Sir James 
Fergusson, M.P., who went in detail through the various stages of the 
negotiations between the Goverment and the National Company, which led 
up to the agreement of 1892. Mr. J. C. Lamb, of the Post Office, also 
took part in the proceedings. Sir James Ferguson occupied the witness 
chair during nearly the whole of the sitting, and was followed by Mr. А.К 
Bennett and Mr. J. W. Benn, of the London County Council, who was 
under examination when the Committee adjourned till Tuesday next, 
when Mr. Benn’s evidence will be completed, and Sir Alexander Biunie 
will be examined. 


LONDON UNITED TRAMWAYS BILL. 


The Committee of the House of Commons appointed w consider this 
Bill resumed its sitting on Friday last, when Mr. Н. F. PARSHALL was 
examined on behalf of the promoters, He said he had experience of 
electric tramways in America, and had acted as consulting engineer m 
Dublin, Bristol, Sheffield and elsewhere in this country. He characterr: 
the opposition to the Bill as based on obsolete technical literature, aud 8з 
inconsistent with practical experience gained in places where electric 
traction was in use. The conduit system might be used on this route, but 
he did not consider it so advantageous as the overhead system. The noise 
of the electric сагв would not be greater than that of an omnibus passing 
over wood, and the overhead wire would not interfere with the passage 0 
fire-escapes, 

Mr. KNOCKER, Town Clerk of Dover, spoke to the success of the electrie 
cars in that town worked on the overhead system, and Mr. H. GIBBON, 
of Ealing, who said he possessed property in the district concerned of the 
rateable value of £4,000 a year, thought that inatead of property being 
depreciated by the carrying-out of the scheme the reverse wou d be 
the case. 

Mr. CAMPBELL, Town Clerk of Dublin, having given evidence as (0 


the working of the overhead system in that city, declared that it had Leen 
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highly beneficial to the people generally, the fares being less, and the work- 
ing conducted with a minimum of noise. All opposition in Dublin had died 
out. The sanitary condition of the streets had been improved since the 
advent of the electric tramways, and the cars did not produce as much 
duat as those worked by horses. 

The CHAIRMAN, with a view of shortening the proceedings, said the 
Committee could well understand that there were people in Ealing who 
were opposed to this Bill, and that, on the other hand, the echeme had a 
number of eager friends who wished to have the advantage of the tram- 
way. Neither class, however, were likely to have the slightest means of 
knowing whether the tramway would be injurious or not, as they were 
not experts. It was useless to call this class as evidence. 

It was then decided, at the suggestion of the Chairman, to call a couple 
of the representative witnesses to give evidence on behalf of the frontayers 
on the route, and expressed the opinion that the tramways would prove a 
boon to the neighbourhood. 

Mr. ALEXANDER SIEMENS stated that where overhead wires were 
properly fixed no danger was to be apprehended. Such wires һай been 
known to fall during very heavy snowstorms in Canada and in Boston, 
U.S.A., but no such occurrence had ever taken place in this couhtry. 
Electrice traction was successfully carried on in much busier places than 
Ealing. In Hamburg, which was an extremely busy town, the overhead 
syetem was largely in use, and the cars were run at the rate of 10 or 12 
miles an hour. He could eee nothing in the proposals of the London 
United Tramways Company which, in his opinion, were їп any way 
inimical to the interests of the publie. He could not state what would 
happen if one of the overhead electric wires fell. 

Lord К. CECH, (for the Ealing District Council): If one fell on a person 
would it not give a severe «hock ? 

The CHAIRMAN: The same thing would apply to the dome of St. 
Paul's. 

WITNESS said the reply to the auestion would depend on where the 
wire touched the person. If it fell on his coat it would not hurt him. 


In answer to further questions, WITNESS said he thought the conduit 
system was as good as the overhead system, buta tramway on that system 
was more expensive to construct. Iu Blackpool the conduit system was 
being given up in favour of the overhead system, but the reason was that 
the tramway was laid on the sea front and sand got into the conduit. The 
conduit system was as safe to the publie as the overhead, but it would be 
absurd to use it in such a thoroughfare as the Boston-road, between 
Brentford and Hanwell, because after all a tramway must be made to рау. 
The conduit system was in use in Buda Pesth and also to some extent in 
Berlin. [t was possible to run through cars changing from one system to 
the other, but that caused complications, and it was better to have one 
system throughout. 

Mr. S. BARNES, surveyor to the Hanwell Urban District Council, 
expressed the opinion that the construction of the proposed tramways 
would be of immense advantage to the district. 


Dr. JOHN HOPKINSON stated that there were in the United States 
many thousands of miles of electric tramways on the overhead trolley 
system, and there were also very considerable lengths on the Continent, in 
this country and the British Colonies, In Leeds he believed the people 
regarded the overhead wires as rather a decoration than otherwise, and he 
certainly did not think that such wires bad the slightest tendency to 
depreciate property. Electric tramways were as safe as any other means 
of conveyance, and safer than some. He agreed with Mr. Siemens that 
the conduit syatem was as good as the overhead system, but thought it would 
be too costly for adoption in West London. One objection to it was that 
a small boy might put a piece of metal into the slot, establish a short 
circuit and stop the сага, besides giving himself a shock. So far as there 
was any force in the objection of the London County Council to the bill, 
he thought the objection might be met by proposing to the Tramway 
Company that they should agree with the County Council that, in the 
event of the latter body constructing a conduit electric tramway in 
continuation of the Company’s tramways they would themselves introduce 
the conduit system аз far as the county boundary. 


Mr. L. COWARD (for the Company) said his clients would be prepared 
to enter into such au agreement. 


Mr. J. SWINBURNE said that since 1881 he had paid special attention 
to the subject of electrical engineering. He was acquainted with the 
systems of electrical traction in use, and in the case of the London United 
Tramway Company's district had no doubt whatever that the overhead 
system was the best. His reason for thinking во were these: the tramway 
itself was practically the ваше as would be used on a horse tramway ; 
practically nothing had to be done to the line, except that а main had to 
be provided for taking a return current, and the only addition to be made 
was the overhead trolley wire. He did not agree with the objection made 
to the overhead system that the wires were unsightly. Everybody had astrong 
objection to anything that was new, and people had simply taken hold of the 
Wires asa handle by which to raise objection tu a new thing. The overhead- 
wire pole was а very much more iesthetic thing than a lamp-post. The over- 
head wires themselves were hardly visible, and when they were looked for 
they were seen to hang in graceful curves. He could not see any possible 
objection to them. The ordinary person would look merely at the cheapest 
and quickest way of getting to the City. Witness did not think that such 
ystems as the culvert system, the surface contact svatem, or the cable 
system, were suitable for the London United Tramway Company's dis- 
trict. He agreed in the main with the evidence given by Dr. Hopkinson, 
but he did not think that Dr, Hopkinson had very clearly brought out the 
fact that the making of an electric trainwav in a street did not neces- 
sarily cause obstruction, lu considering a question like this, one must not 
take the existing trafie and superimpose an electric tramway, for an electric 
tramway would not increase the ditliculties of traflic or cause any obstructions 
until, by its own means, it had enormously increased the passenger tratlie ; 
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80 that it was only by becoming an enormous benefit to the community that 
it could increase the obstruction in the road. A large portion of the other 
vehicular traffic would be given up in consequence of the existence of the 
tramway. Cabs would tend to decrease, as would private traps and omni- 
buses. In the United States cabs were now hardly used at all, it being 
the ordinary thing for people to travel on the cars. With reference to the 
conduit system, he thought that in crowded thoroughfares that system 
was bad because it tended to give trouble to vehicles through the wheels 
catching in the slot. Їп the case of Buda Pesth the slot was so large that 
it would never be tolerated in this country. There was no doubt, however, 
that the conduit system was just as safe to human life as the overhead system. 
The conduit system was troublesome, because of the difficulty of preserving 
insulation inside the conduit, the cost of repairing it and the trouble of 
getting atit if anything went wrong. It was necessary to have at least one 
comparatively high pressure wire in the conduit where it was difficult to 
get at. The insulated wire was scraped by a plough which went through 
the slot and was exposed to wet, snow and slusb, and to all sorte of dirt 
that. worked through the slot. Elaborate drainage arrangements had to 
be made to get all this out, and altogether it was very inconvenient. Where 
there were crossings aud sidings and turn outs, and all that sort of thing 
the condition underground became very serious indeed. It was the case 
that in Buda-Pesth a car might get on to a dead part of the line, and the 
same thing might happen with the conduit system in London. When 
there was a crossing or anything of that sort to avoid, the electric supply 
was stopped there and the car was allowed to go on by its own impetus, If 
the car had to be stopped at one of these dead points it could not go on 
again without being pushed. There was no such difficulty in the case of 
the overhead system. 

Lord ROBERT CECIL, with reference to the question of dead points, 
asked whether there was any reason why it was not enough to have one 
wire below the surface and to return by the rails, 

WITNESS replied that that might be done, and the only difficulty then 
would be the question of insulation. While the insulation difficulty would 
be the rame, the dead point difficulty might be almost, if not entirely, got 
over in this way. 

In cross-examination by Mr. Acworth (for the Hammersmith Vestry), 
WITNESS said there was very heavy tratlic in the lower parts of New 
York, and the cars were liable to constant stoppages at all points. It was 
the fact that in those portions of New York and for a long way out of New 
York the authorities had insisted on underground traction. He could not 
explain this of his own knowledge, but the ways of municipalities in 
America were curious and difficult for an Englishman to understand. Не 
felt certain that the conduit system was not adopted in New York because 
the overhead system was more obstructive, or, because it was less developed. 
He thought it was necessary, under the Board of Trade regulations, to 
insulate the return when the culvert system was adopted and, if that were 
so, it would be impossible to use the rails for the return as suggested by 
Lord Robert Cecil. ) 

Mr. MOON (for the frontagers in the Ealing district) said this was 
a class of people who had taken their present residences iu order that they 
might be in a district half rural and half urban, and that if the new 
tramway was constructed they would have to go elsewhere. 

A MEMBER of the Committee asked if the amount of the depreciation 
to property apprehended would occur if the tramway was worked by horse 
power instead of electricity, and WITNESS replied that there was no 
means of drawing а comparison, for the reason that there were no tram- 
ways in London worked by electric trolley system. Tramways interfered 
with the amenities of suburban residences. They brought trippers into a 
residential district, the old order and quiet disappeared and the jerry 
builder made his appearance. The opinion of the Ealing District Council 
was against the scheme because of the unsightly appearance of the trolley 
tramways and also because they thought that the district was admirably 
served with railway and omnibus accommodation. 


Dr. Fenton, Col. Buchanan, Messrs. Tyler and Saunders (local residents), 
the traffic superintendent of the London General Omnibus Company and 
Sir Montague Nelson opposed the scheme. The latter said the influx of 
large numbers of people on Saturdays and Sundays would interfere with 
the amenities of the place. and it was already found that there was a ten- 
dency on the part of people living outside the district to monopolise the 
football ground and cricket pitches on the Common and other open spaces, 
He was not aware that the London General Omnibus Company were sup- 
porting the opposition by financial assistance, 

Other local evidence having been given, 

Mr. WORSLEY TAYLOR addressed the Committee on behalf of the 
Ealing District Council in opposition to the Bill. He said that if the 
Committee sanctioned the scheme proposed in the Bill they would be 
creating a precedent for the whole of London. He emphasised the fact 
that the Bill was not promoted by local people or by local authorities, but 
in opposition to them, aud ita object was purely commercial and specula- 
tive, and had no regard to public advantage or necessity. By Provisional 
Order No. 22, renewed year by year, Parliament had clearly laid 
it down that the greatest deference should be paid to the views of 
the local authorities on. the question of tramways. Counsel ridiculed 
the idea that the proposed tramways would be а continuous line 
within the meaning of the Tramways Act, 1870. The promoters, by the 
offer to widen the road at Brentford, and to pay £250 a year to Hanwell 
and £250 а year to Acton, had secured the support of those district 
councils : and the learned counsel submitted that the Committee should 
not, where such questionable means had been employed to secure the 
uccessary support to the scheme, override the wishes of a local authority 
which, but for that support having been obtained, would have been able 
absolutely to veto the construction of the proposed line within its district, 

The Committee then adjourned until to-day (Friday). 
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THE TELEPHONE SERVICE AND THE SUPPLY OF 
ELECTRICITY IN BULK. 


THE LONDON TELEPHONE SERVICE. 


At the London County Hall, on Tuesday, a conference was held between 
representatives of the London County Council and of London Local 
Authorities with reference to (1) the Telephone Service, and (2) Generating 
Stations for the supply of electricity in bulk. The conferenca was presided 
over by Mr. McKinnon Wood, chairman of the Council. 

The CHAIRMAN said they had held one conference оп the question of the 
telephone service, at which there seemed to be a feeling tbat the telephone 
service under present circumstances was grievously restricted, and that the 
cost could be materially lowered and the service improved in efficiency. 
There was also a unanimous feeling that the claims of the Telephone Com- 
pany, acting through the Post Office, to over-ride the rights of local 
authorities with regard to their streets was one which the municipal 
authorities represented at the gathering protested against very strongly 
indeed. But London had a special grievance, as they bad the most costly 
system of all, and he thought they must all feel that London was a place 
in which instead of having a telephone system developed to the smallest 
degree, as compared with other towns, there ought to be a very large field 
for the use of the telephone. Under those circumstances they felt it 
eminently desirable that those who represented all the districts of London 
should unite, if possible, in placing their views before the Parlia- 
mentary Committee, which he believed was very thoroughly investi- 
gating the subject. There was another question which had arisen in 
consequence of a report of the Joint Committee of both Houses of 
Parliament in regard to which they had an interest, and which he felt 
in the near future would be а great interest indeed—the proposals to 
establish generating stations for supplying electrical energy in bulk, They 
thought it wellto take the opportunity of that conference being called 
together to discuss that question as well. 

Mr. BEACHCROFT (L. C. C.) said he did not know whether the delegates 
had read the evidemce given before the Electrical Energy Committee, but 
it was very important to have the evidence before them to enable them to 
come to а conclusion on the matter. 

Mr. OGILVIE (Lambeth) moved: “That in the opinion of this con- 
ference the present telephone service of the London area, as supplied by 
the National Telephone Company, is both inefficient and inadequate ; that 
the charges, as compared to those made by the same Company in the 
provinces, are much too high, and that these disadvantages to London are 
largely due to the abandonment by the Post Office of that principle of 
competition which was expressly adopted prior to 1892 for the protection 
of telephone users.” It was not (he said) the case that they had met in a 
spirit of hostility to the National Telephone Company. They considered 
the Company years ago set out on the wrung path, and had persistently 
continued in that path. The initial mistake was made when the licence 
was granted, and a further mistake was the Treasury Minute of 1892. 
Since that time the Post Office had gone over body and soul to the 
National Telephone Company. The telephone service ought not to be 
subject to private profit. . 

The resolution was carried. 

Mr. JOHN SMITH (St. George’s-in-the-East) moved: “That tbis con- 
ference views with alarm the action of the Post Office in using, for the 
benefit of the National Telephone Company, its special powers as to the 
breaking up of streets, as instanced in the recent case of the Commissioners 
of Sewers and the Post Office; and urges the Select Committee on Tele- 
phones, which is now sitting, to preserve intact that control over the streets 
which has hitherto been vested in the municipal authorities.” 

Mr. MORTIMER (Rotherhithe) seconded the motion. 

Mr. DEWEY (Islington) said he had taken considerable interest in the 
question, and it seemed to him that there was some misunderstanding on 
the matter. The right to break up the streets, which was claimed by the 
Company, was said to be an interference with the rights of local 
authorities. There seemed to be a feeling that the highways of the 
metropolis were the private property of the local authorities, and that 
they could allow the Telephone Company to open up the streets. He 
ventured to dispute ‘that point altogether, for inasmuch as the Company 
had no statutory powers whatever for the purpose of breaking up the 
streets and the laying of mains, the road authorities of the metropolis had 
no power to grant permission to them to do so. 

Mr. BEGG (Limehouse) said that in Limehouse they had allowed the 
Telephone Company to use their streets for five years, at a rent of £5 per 
annum. They did that in the hope that the public would get some 
benefit, but he was sorry to say that they had received none whatever. 

Mr. BENN (L. C. C.) referred to the arrangement which the Manchester 
Corporation had been able to make with the National Company, and 
regretted that in London, owing to divided authority, they had not been 
able to set their foot down. He hoped the result of that conference would 
be to combine London, and that the vestries would agree on a universal 
rent for the streets. 

Mr. BEACHCROFT thought the control of the streets and the rents 
was the crux of the whole question, for if the London County Council 
were given a licence by the I'ostmaster-General to have a municipal tele- 
phone service, how would they be able to interfere with the streets ? 
Would they then be able to open up the streets of the local authorities ? 

Mr. TAGG (Camberwell) said his Vestry had given the Telephone Com- 
pany six mouths’ notice to remove their cables from under the streets, and 
they were awaiting with iuterest to see what action the Post. Office would 
take. 

hne resolution was carried. р 
Mr. KIMBER (Wandsworth) proposed, That in the opinion of this con- 
ference the telephone service is of such general public importance and 
calculated to become of such public benefit that it should no longer remain 


in the hands of a private corporation, but should be taken over and worked 
by the Government as part of the postal service of the country." He said 
that for all practical purposes the telephone was part of the telegraphic 
service, and it seemed to him that if local authorities took it over they 
would be too much divided to work it satisfactorily. It was absolutely 
essential, if they had a proper and efficient service, that it should be under 
one management. 

Mr. RIDLEY (Wandsworth) seconded the motion. 

Мевагв. GILES (Greenwich) and COLLINGS (Lee) supported the 
proposal. 

Mr. BENN said he would agree to the motion if Mr. Kimber would 
leave out the words “ take over.” 

Mr. KIMBER said he did not believe in confiscation, and thought the 
Company should be fairly recompensed. 

Mr. JOHNSTON (Clerkenwell) expressed the opinion that a resolution 
from such an important conference would have some consideration at the 
hands of the Government. He would like to see theresolution passed, and 
that the members of Parliament for London be asked to support it. 

Mr. BENN moved an amendment [omitting the words taken over,” 
which was seconded. 

Mr. PANKHURST (Marylebone) recommended competition as against 
confiscation. 

Mr. DICKINSON (L.C.C.) said that the object for which the Telephone 
Company were now playing was purchase, and the Government were right 
in refusing to purchase. 

The motion as amended was carried. 

Mr. R. LYON (Camberwell) had the following motion on the agenda 
paper: That, in the absence of any proposal by the State to undertake 
the telephone service, and the refusal of the National Telephone Company 
to accord better terms to London, it is desirable that the local and central 
authorities of London should at once combine to secure for the county an 
efficient and cheap municipal telephone service.” 

Mr. А. C. MORTON (City) pointed out that the present area of the Tele- 
phone Company included Croydon, Ealing, Acton, ltichmond and other 
places, and it would be foolish for the Council to give a smaller service, and 
the question would arise whether the outside authorities would care to be 
managed by the London County Council. They would probably have to 
have a committee on which they should be represented. 

After considerable discussion, the resolution was amended as follows, and 
agreed to as amended: That in the event of the Post Office not under- 
taking the telephone service, it is desirable that the local and central 
authorities of the London telephone area should at once combine to secure 
an efficient and cheap muuicipal telephone service." 

It was further agreed that the views of the conference should be placed 
before the Select Committee now sitting by the chairman. 


GENERATING STATIONS FOR ELECTRICITY IN BULK. 


Mr. BENN explained the reason why the Council had placed the 
resolution on the paper relating to generating stations for electricity in 
bulk. It was proposed to erect such stations which would supply com- 
panies or vestries working in an area with the electricity they required. 
But those bulk companies proposed to set aside the provisions of the 
Electric Lighting Act of 1888, as regarded area supervision and the 
purchase clauses. The difficulty would arise when local authorities, 
wishing to take over the electric lighting, would find their means of supply 
cut off. The solution would be that the London County Council should 
have the power of purchasing the bulk companies, and that would not 
interfere with any of the existing rights of the local authorities. { 

On the motion of Mr. E. Е. WAKELING (Shoreditch) the following 
resolution was agreed to: “That this conference regards it as essential 
to the interests of London as а whole that the present purchase clause of 
the Electric Lighting Acte, which applies to defined areas, should also be 
made to apply to such companies as propose to supply electrical energy 1n 
bulk to the whole of London without regard to area." 

Mr. E. HOWES (St. Luke's) moved— ** That, while preserving intact the 
rights of the local authorities with regard to electric lighting and energy, 
in the opinion of this conference it is desirable that the London Couuty 
Council should be in a position to undertake, if it so determine, and 
if so requested by the local authorities, the supply of electrical energy 1n 
bulk for the convenience of any districts desiring to be so supplied, pro- 
vided they do not become competitors with the local authorities." . 

Mr. ROBINSON (Kensington) asked if the County Council was carrymg 
electricity to a distance, what would be the position of the authority under 
whose streets the mains went. 

Mr. HOWES: The same rights as a company." 

Mr. MORTON thought it was a big question, and they should consult 
their vestries before voting. 

Mr. KIMBER thought that anyone voting on the motion would be 
acting ultra vircs. 

After some further discussion the motion was agreed to. 


— 


Society of Arts Converzazione.— The annual conversazione 
of the Society of Arts will take place at the Natural History 
Museum next Wednesday from 9 p.m. to 12. The president, 
Major-General Sir Owen Tudor Burne, and the other members 
of the Council, will receive the members and their guests from 
9 to 10. Music will be performed during the evening by the 
band of the Royal Marine Light Infantry and by the Red 
Hungarian Band. 
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LEGAL INTELLIGENCE. 


Canning and Gatehouse,v. The New Motive Power Syndicate 
(Limited). 

In the Queen's Bench Division, last weck, Mr. Justice Bigham and a com- 
mon jury heard an action brought by Sir Samuel Canning and Mr. Tom E. 
Gatehouse, consulting engineers, against the New Motive Power Syndicate 
(Limited) to recover 75 guineas, balance of account for testa, and a report 
upon Guittari's patent mixture for generating steam in boilers. Defen- 
dants counter-claimed for damage alleged to have occurred to their boilers. 

Mr. McCALL, Q.C., said plaintiffs were requested by defendants, who 
were interested in a certain patent, to test and report upon it. They did 
во, and now said that they were entitled to the sum claimed, which was 
the balance due to them. "The main question to be decided was whether 
or not plaintiffs had carried out the work they were employed to do. The 
substance of the patent was that by а mixture of carbonic acid gas and 
Dutch liquid with water in a boiler, Mr. Guittari claimed the motive power 
would be increased and steam would be generated more rapidly, besides 
which there would be an enormous saving of fuel. Defendants, who were 
interested in the invention, were anxious to obtain a report, with the ulti- 
mate object of placing the process before the public. А fee of 150 guineas 
was agreed to, half of which was paid at the time. The tests took place in 
August last year at defendants’ works. The substance of the tests was 
that Mr. Gatehouse and the other gentlemen present with him came to the 
conclusion that the results obtained from Guittari's mixture were no better 
than those obtained from plain water, and plaintiffs reported accordingly. 
Mr. Bale objected to the way the testa had been carried out, and then 
refused to accept the report or to pay the money due. 

After evidence had been given for the plaintiffs, 

Mr. TINDAL ATKINSON, Q.C. (for defendants), said Guittari's pateat 
consisted of a secret mixture which made the water extremely volatile, so 
that it gave off steam with a much less consumption of fuel than would be 
required by plain water. Plaintiffs were duly consulted as to proposed 
experiments, which should have consisted of а series of practical aud ex- 
haustive trials before the practical utility of the process was arrived at. 
Upon a previous report made by the plaintiffs to another gentleman а 
syndicate was formed, and £1,500 was subscribed by them for the pur- 
pose of carrying into effect and rendering the procesa a popular success, 
Before they asked the public to subacribe, they were anxious to be satisfied 
beyond all possibility of doubt its actual value. They were entitled to 
have the very best iuformation, through the means of exhaustive trials, 
which Sir Samuel Canning had assured them would occupy at least ten 
days. Instead of that, only two days were occupied in the trials, which 
were unfair in every respect, and hence the present defence. 

His LORDSHIP: Has the syndicate sold the process yet ?—Nv, I 
believe not. 

Have they had any other experiments made except that which was 
made by plaintiffs ! —No. 

So they cannot say ut present whether this process із worth anything or 
not ?—No. 

Mr. McCALL said that what the syndicate doubtless desired was a good 
report, and they could not get it. They wanted one which would have 
enabled them to pass off to the public the invention which they bad 
bought from Guittari. Finding they could not obtain it, they immediately 
found fault, and objected to what they had practically ordered, and had 
honestly been given. Plaintiffs could not conscientiously give a report to 
the effect that Guittari's patent showed а great saving. Guittari had 
now gone away, preferring Belgiuin to this country, and would not now 
assist the syndicate. The process was one which they could not sell, 
could not use, and could not get a report proving the alleged value of it, 
and were therefore anxious to avoid paying plaintiffs their fee. Had the 
report pointed out that the process was of advantage, defendants would 
not have resisted payment, but on the contrary, а big company might have 
been floated by this time, and the members of the syndicate would have 
-put into their pockets a considerable suin of money. 

His LORDSHIP said the question the jury had to decide was whether 
the plaintiffs, who were suing for certain money promised for certain 
services, did their work in a proper and conscientious manner. If they did 
they were entitled to be paid the balance, while if they did not they would 
not be entitled to it, but, on the other hand, would be bound to refund the 
75 guineas which had already been handed to them. If a skilled person 
was employed to do a job he must do it with the skill which a person in his 
particular business would be expected to do it. If anyone employed a 
doctor to cure one of a disease, the doctor must bring, in the discharge of 
his duty, the skill which was expected, not of an ordinary layman, but of 
а doctor. Just in the same way when a civil engineer had to conduct a 
test or an experiment, lie must doit with such skill as a civil engineer was 
supposed to have, and not with the skill only of à more ordinary individual 
who could not deal with it. Therefore, the question here, and the only 
question was, did the plaintiffs bring to bear upon the tests of August 2nd 
and 4th the skill which the defendants had a right to expect from Шеш. 
If the jury were of opinion that plaintiffs did their work in а proper and 
skilful way they need not be afraid to give them a verdict entitling them 
to the balance of their contract money. If, on the other hand, the jury 
came to the conclusion that they were neglectful, aud did not go about 
their work as properly skilled men ought to have gone, let them be made 
to give back to defendants the half of the fee which they had already paid, 
together with the sum which was claimed for damage done to the boilers, 
The damage was laid at £25, which, to his Lordship's mind, seemed extra- 
ordinary. However, if the jury agreed to that figure, let them allow it. 

The jury considered for two or three minutes, wheo the foreman said they 
found a verdict for the plaintiffs for £78. 15s., and also on the counterclaim. 

Judgment accordingly, with costa, 


Gaulard v. National Company for the Distribution of Electri- 
city by Secondary Generators, Ltd. (in Voluntary Liquidation). 


The petition of M. H. O. R. Gaulard was heard by Mr. Justice Wright 
yesterday, in which the petitioner claims against the Company for a debt 
of £2,581. 3s., which claim had been established by the judgment of a 
French Court. The petition had been twice heard in the English Courts, 
but had been ordered to stand over owing to the matters in dispute between 
the petitioner and the Company being the subject of litigation here. After 
hearing Mr. Rowden Rowden on behalf of the petitioner, who asked for a 
further adjournment, Mr. Justice Wright dismissed the petition. 


Salmony v. Kitching. . 


In the Hull County Court, last week, Messrs. H. M. Salmony and Co. 
eued Mr. C. H. Kitching, electrician, Beverley-road, Hull, for £18. 16a. 1d. 
for goods sold and delivered. 

Plaintiff said that in September, 1897, defendant was endeavouring to 
obtain the agency for Hull and district for their firm, and saw Mr. Rosen- 
berg, a member of the firm, and then ordered verbally a quantity of 
electrical goods. The order was subsequently taken down in writing at 
defendant's dictation. 

Dr. Jackson (for defendant) explained that 13s. 10d. admitted had been 
paid into court, and £7. 14s. 6d. was paid into the High Court, whence 
the case had been remitted. 

This order was given on September 7, and the real question in dispute 
was whether defendant was entitled to return certain lamps on the ground 
that they were ordered of the Electrical Company’s make, and were not so 
supplied. At the time, however, nothing was said as to any lamps 
whatever. The plaintitfs did not manufacture lamps, and the defendant 
was endeavouring to obtain the agency for the plaintiffs’ firm. The firm, 
whose lamps it was after wards alleged were sent, were the direct competitors 
of plaintifts’ firm, but neither of the firms actually made lamps; they were 
supplied from Berlin. On the 14th of the same month the defendant 
wrote complaining that the lamps were unsatisfactory. and informing the 
plaintiffs that he was going to send them back, as he declined to receive 
them. On September 25 plaintiffs sent 716 lamps at 7з and 72 lamps at 
1s. 1d. each in two boxes, and a few other goods ina barrel, and on October 
26 received back an einpty barrel, giving defendant credit for same, and on 
October 27 they received two boxes of electrical goods, for which they also 
gave credit. On November 27 defendant for the first time complained 
that he had not received proper credit. The plaintiffs now claimed that 
they had not received 621 lamps, which it was alleged were returned, and 
for these they now claimed £18. 2s. 3d. 

Dr. Jackson contended that there had been no contract made, and that 
what goods were sent were of an inferior quality and were sent back, aud 
at present were in the possession of the plaintiffs’ agent. 

Judgment was given for the amount claimed, with costa, 
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TRADE NOTES AND NOTICES. 


[Notices for insert ion under the above heading must reach the Office 
not later than first post Thursday morning. New | Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London 
NOW READY. 


t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price бв. net ; abroad, бв. 3d. This work is intended to serve as а 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. "The book is very fully illustrated. 

u ELECTRICAL TESTING FOR TELEGRAPH ENN EXTRA.“ — By J. Elton 
Young. The scope of the book aims at furnishing a fuller treatment of the 
subject, from the standpoint of the Telegraph Engineer, than it has 
hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of testing as applied to electrical lines in general, 
The Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. - Ertract 
from Preface, Demy буо, fully illustrated. 10s. td., post free; abroad! 118. 

„ SUBMARINE CABLE-LAYING AND RzEPAIRING."—HBy Н. D. Wilkinson, 
M.I.E.E., &c., fully illustraved ; price 12s. 6d. 

“SIGNALLING ACROSS Spack WITHOUT Wires BY ELkcTRIO Waves.” 
Being a Description of the Work of Hertz and his Successors. —By Dr. О. 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net 
2s. 9d. post free. 

“Тнк BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 

“THs MANUFACTURE OF ELEOTRIO LiGHT CARBONS." — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price ls. 6d. ; post free, 1s. 9d. 
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"THE ELEOTHICIAN" PnrMERS.—In Two Volumes. Vol. L, Theory. 
Vol. IL, Practice, Prioe, stout paper cover, 28. 2d. each, post free ; cloth, 


2s. 9d. Single Primers, 34. each, post free. 
"MorIvE POWER AND GEARING FOR ELTOTRICOAL MAOHINERY.”—B 


E. Tremlett Carter, C. E., M. I. E. E. Price 123. 6d. post free; abroad, 


18s. 6d. Prospectus poat free. 


“SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE."— By E. J. 
WADE. In the Press. 


“Тнк MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PRI“ OSES. 


By Francis Jehl. In the Press. 

, " THE ALTERNATES CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition, Price 128. 6d., post free. 
Vol. II., price 12s, 6d. post free, is also ready. 

* ELEOTRIO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. A. Fleming 
M.A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

‘t ELECTROMAGNETIO THEORY. "—By Oliver Heaviside. 

‚ 6d. ; post free, 13s. Vol. II., in preparation. 

* DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs, A. К. 
Kennelly and Н. D. Wilkinson. Price бв, 6d., post free. 

“ Tux ELxOrRIO Anc."—By Mrs, Ayrton. In the Press. 

"THER POTENTIOMETER AND ITs ADJUNCTS": А Universal System of 
Electrical Measurement.—By W. C. Fisher, Fully illustrated. Price 6s., 
post free; abroad, 68, 6d. Digest post free, 

“ LOCALISATION oF FAULTS IN ELEOTRIO LIGHT Mains."—By F. О, 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now read y. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


Vol. I., price 


TENDERS INVITED. 


The Wimbledon District Council invite tenders for the installa- 
tion of electric light mains and fittings in theirnew depot buildings, 
Queen’s-road, Wimbledon. Copies of the specifications, &c., can 
be obtained of the Council's engineer, Mr. C, H. Cooper, and 
tenders must be delivered to the Council oflices, Broadway, Wim- 
bledon, not later than 5 p.m. of Monday, the 27th inst. Mr. 
W. H. Whitfield is clerk to the Council. Some further particulars 
are given in an advertisement elsewhere. 


The Edinburgh Corporation require tenders for the supply of 
copper strip for electric conductors, Some further particulars are 
given in an advertisement elsewhere, and specifications, &., can 
be obtained at the otlices of the resident electrical engineer, 5, 
Dewar-place, Edinburgh. Tenders have to be in to Mr. Thos. 
Hunter, town clerk, City Chambers, Edinburgh, not later than 
Thursday, June 30. 


Àn advertisement elsewhere announces that the Corporation of 
Tunbridge Wells are desirous of receiving tenders for the wiring 
for the electric light of the new baths, Monson-road. Specifica- 
tions, &c., can be seen at the Borough Surveyor's Office, and 
tenders must be sent in to Mr. W. C. Cripps, town clerk, Tun- 
bridge Wells, by the 27th inst. 


The Vestry of St. Mary, Newington (London), require tenders 
for the construction, supply and erection of pillars, pumps, steam 
and water mains, water tank, surface condenser, fuel economiser, 
and sundry ironwork for the Vestry's electric generating station. 
Specifications, Co., can be obtained after the 20th inst. of the engi- 
neers, Messrs. Kincaid, Waller and Manville, 29, Gt, George-street, 
Westminster, S,W., and tenders must be sent in to Mr. L. J. 
Dunham, clerk to the Vestry, Vestry Hall, Walworth, S.E., before 
noon of July 1. Further particulars are given in an advertisement 
on another page, 


The Corporation of Cardiff require tenders for the construction, 
supply, delivery and fixing of two water-tube boilers, with super- 

eaters, and one 300-kilowatt direct-driven steam alternator. 
Specifications may be obtained of the Borough electrical engineer 
(Mr. Neville Appelbee), and tenders must be sent in to Mr. J. L. 
Wheatley, town clerk, not later than 9 a.m. of Tuesday, 28th inst. 
Àn advertisement elsewhere gives further particulars. 

Ав will be seen from an advertisement elsewhere, the Directors of 
the Highland Railway Company invite tenders for the supply of 
various stores for the 19 months from J uly 1 to June 30, 1899. 
Amongst other requirements are copper plates, copper tubes, 
galvanised telegraph wire, indiarubber goods, telegraph instru- 
ments and fittings, telegraph construction material &c. Forms of 
tender may be obtained of Мг, J. С. Bulmer, stores superin- 
tendent, Inverness, and tenders have to be lodged with the 
secretary, Mr. Wm. Gawenlock, the Company's Oflices, Inverness, 
not later than Saturday, June 25. Patterns can be inspected at 
the Stores Warehouses, Inverness. 

The City Council of Leeds invite tenders for the supply of two 
engines and dynamos and for 50 electrical tramcars. Particulars, 
&., can be obtained from the city engineer, Municipal Buildings, 
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Leeds, or from Dr. John Hopkinson, F. R. S., 26, Victoria -street, 
London S. W. Tenders must be sent to the town clerk, Town 
Hall, Leeds, by Wednesday, 29th inst. Further particulars will be 
found in an advertisement on another page. 

The Heckmondwike Industrial Co-operative Society (Limited) 
are prepared to receive tenders for an electric light installation of 
about 500 lights, with necessary generating plant. Some particulars 
are given in an advertisement on another page, and copies of the 
specification can be obtained of Mr. Walter Leake, 51, Victoria- 
buildings, Manchester, and 35, Dame-street, Dublin, to whom 
tenders have to be sent (to Manchester) by 10 a.m. of June 30. 

The Corporation of Tynemouth invite tenders for steam dynamos, 
balancer and booster, &c. Tenders to the town clerk (Mr. Horatio 
A. Adamson), Howard-street, North Shields, by 20th inst. 

The Bethnal Green (London) Board of Guardians invite tenders 
for supplying the necessary plant and installing the electric light at 
their new infirmary, Palestine-place, Tenders to the clerk (Mr. 
David Thomas) Bishop's-road, Victoria Park, London, М.Е, 
by 28:h inst. 

The Town Council of East London, Cape Colony, invite tenders 
for the erection of buildings, and the supply of electric lighting 
machinery, electric tramcars, plant, rails, &., and for their main- 
tenance for six months from completion. Tenders to Messrs. Dyer 
and Dyer, 17, Aldermanbury, London, E.C., by 28th inst. 

The Corporation of Southampton invite tenders for the supply 
and erection of cast-iron and wrought-steel lamp columns, arc and 
incandescent lamps, automatic switches and fittings. Tenders to 
Mr. George B. Nalder, Municipal Offices, Southampton, by 20th inst. 

The Postmaster-General invites tenders for the purchase of about 
25 tons of gutta-percha, 55 tons copper (wire, plates, &c.), and a 
quantity of other metals, india-rubber-covered wire, glow lamp 
tops, dry battery cells, &c. Tenders by 10 a.m., June 20. | 

The London County Council require tenders for engines 
dynamos, accumulators and other plant required at the Crossness 
Outfall Works, near Erith, Kent, and for providing and fixing 
cables, wires and all necessary fittings, apparatus, lamps, &c., 
for lighting the Crossness pumping station works by electricity. 
Tenders to County Hall, Spring-gardens, S. W., by 10a.m. June 21. 

The York Corporation want tenders for the erection of electricity 
supply station buildings. Tenders to City Engineer, York, by 
29th inst. | 

Tenders for the electric lighting of the Rochdale Union Work- 
house must be sent to the Clerk, Townhead, Rochdale, by 20th inst. 

The Belfast Harbour Commissioners invite tenders for the exten- 
sion of their electric lighting station at Abercorn Basin. Tenders 
to Mr. W. A. Currie, secretary, Harbour ОЙ е, Belfast, by 
Monday, July 4. 


The Barnet Urban District Council invite estimates for lighting 
their district electrically. Offers to the Clerk to the Council, 
High-street, Barnet. a 

The Municipal authorities of Sofia (Bulgaria) are again 10 the 
market for tenders for the concession for the electric lighting o 
the city and for the construction and working of an electric tram- 
way. Tenders must be in by 27th inst. _ 

The municipal authorities of Saint Laurent de la Salanque invite 
offers for the concession for the public electric lighting of the town, 
of 4,500 inhabitants. Tenders to Le Maire, de Saint Laurent de 
la Salanque (Pyrenées Orientales) France. . 

The municipal authorities of Borgo S. Donnino are inviting ten- 
ders until the 20th inst. for the concession for the electric 5 
of the public streets of the town for 25 years. Tenders to E 
Municipio di Borgo S. Donnino, Parma, Italy. 

Tenders are invited until the 21st inst. by the Danish State 
Railway authorities for the supply of 10,100 incandescent electric 
lamps. Particulars of and tenders to Die Staatsbahnenverwaltung 
(Maskinatdelningens-Kontor), Copenhagen, 


TENDERS RECEIVED AND ACCEPTED. 
The following is a list showing: the figures computed from the 
various offers received for the lighting of the Aberdeen Docks, for 
the Aberdeen Corporation :— 


Lucy and Co. (accepted)... £2,110 | Crompton and Co.. . . 3855 
Brockie Pell Are Lamp Co. 2,608 | W. Dixon and Co. . 1790 
R. G. Botting and Co. . 2,491 | Johnson and Phillips . . .. 21 
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Lowdon Brothera 2,475 | British Insulated Wire Co. 2,007 
We are informed that Hart's Secondary Battery Syndicate has 
obtained the contract to supply the electricity works of the Leyton 
District Council with a battery of 170 Hart cells. The following 
tenders were sent in :— 
Hart's Secondary Dattery Headland's Patent Electric 2 
Syndicate (accepted) .. £1,480 | Storage Battery Со. «+ 2140% , 
D. P. Battery Co 2,400 Johnson and Phillips ...... Declin , 
Pritchetts and Gold . Decline 


Syndicate 1,980 H. M. Sal mony and Co. ... Informal 
udor Accumulator Co, 1,780 | Electrical Power Storage 
General Electric Co, LEEREN] 1,526 Co. €0090009200904*9009995989 conte? Too late 
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The Electrical Committee of tbe Bristol Corporation have accepted 
the tender of Messrs, Willans and Robinson for the supply of an 
additional steam engine at the Corporation Electricity Works, for 
the sum of £2,255. The Committee have also accepted the tender 
of Messrs, David Parsons and Co., for the supply and erection of arc 
lamp posts for certain extensions of the public lighting, for the sum 
of £1,467. 

The Electric Lighting Committee of the Plymouth Town Council 
have accepted the tender of Messrs. Goddard, Massey and Warner, 
for the erection of а chimney at the electricity works, for the sum of 
£2,528. 

The tender of Messrs. Veritys, Limited, has been accepted by the 
West Ham Corporation for the supply of electric light fittings, &oc., 
for the public buildings, at £528. The complete list of tenders 
appeared in our issue of May 20. 

The Electric Ligbting Committee have recommended the Ham- 
mersmith Vestry's acceptance of the tender of Messrs S. Z. de 
Ferranti, for the supply of rectifiers and the extension of switching 
apparatus at the Vestry's electricity supply works, at £640 and £154 
respectively. 

The Southport Corporation have accepted the tender of Messrs. 
Musgrave and Co. to supply and fix two superheaters at the 
electricity works for £257. The tender of Messrs. Hopkinson 
and Co. to supply two 10-inch valves at £18 each has also been 
accepted. 

The tender of Mr. G. A. Steinthal has been accepted by the 
Harrogate Town Council, for the supply of electric arc lamps for 
lighting the Harrogate Spa and Gardens, for the sum of £189. 

The Electric Lighting Committee of the Walsall Town Council 
have accepted the tender of Mr. A. Lynex, for providing the 
pue for а new engine апа dynamo at the generating station 
or £88, 

The Yarmouth Town Council have accepted the tender of Messrs. 
Gray and Palmer for the wiring of the Isolation Hospital for the 
electric light at £73. 15s. 10d. The same Council have accepted 
the tender of Messrs. Crampton and Co. to wire the Corporation 
depót and stables for the electric light at £17. 10s. 


APPOINTMENTS VACANT AND FILLED. 

Applications are invited for appointments on the teaching staff 
of the Municipal Technical Institute of the borough of West Ham. 
The appointmenta include an assistant lecturer in physics, demon- 
strator in physics and engineering and demonstrator in chemistry, 
at commencing salaries of £140, £100, and £100 per annum 
respectively. Applications must be sent in to the Principal, 
Municipal Technical Institute, Romtord-road, West Ham, London, 
E., before June 24. An advertisement on another page gives some 
further particulars. 

À skilled mechanic (with some experience in electrical work) is 
required for the engineering workshop of the Municipal School of 
Science and Technology, Brighton. Some further particulars are 
given in our advertisement columns. Applications must be sent to 
the Principal of the School, by Wedionday, the 22nd inst. 

The Polytechnic Committee of the County Borough of Croydon 
require the services in September of a teacher of electrical engineer- 
ing. Some particulars of the duties are given in an advertisement 
elsewhere, and applications for the post have to be sent in to Mr. 
W. J. Chambers, secretary, Scarbrook-road, Croydon, before July 9. 

The electricity department of the county borough of Salford 
require à mechanical draughtsman accustomed to large engine and 
boiler works. Some particulars are given іа an advertisement 
elsewhere, and applications have to be sent in to the chairman of 
yn Light Committee, Town Hall, Salford, before Friday, 

4th inst. 


The War Office require an electrical engineer with experience of 
electricity supply station works ; also an electrical and mechanical 
draughtsman. Applications to Under Secretary of State for War, 
War Office, Pall-mall, London. 

The Electric Committee of the Belfast Corporation are about to 
appoint two engineers-in-charge. Applications to Sir Samuel 
Black, Town Hall, Belfast, by 21at inst. 

The Corporation of Birmingham require an assistant teacher in 
chemistry and physics for their technical school. Salary £100. 
Applications by 27th inst. 

The Corporation of Birmingham require an assistant teacher in 
chemistry and physics for the Municipal Technical School. Salary 
£100. Applications to Secretary, Suffolk-street, by 27th inst, 

A lecturer in metallurgy is required for the Swansea Municipal 
Technical School. Commencing salary £200. Applications to 
Secretary by July 9. 

A teacher of chemistry is wanted for Gordon’s College, Aberdeen. 
Salary £250. Applications to Headmaster by 21st inst. 

The Council of Mason University College, Birmingham, invite 
applications for the position of Lecturer on Technical Electricity. 
Applications to the registrar (Mr. Geo. H. Morley) by June 20. 


The Monte Video Gas Company have selected Mr. James 
McCubbin for the post of engineer of the Company at Monte Video. 
Mr. McCubbin was lately engineer and manager to the Corporation 
of Port Glasgow. He will proceed to Monte Video this month. 


SALES BY AUCTION, &c. 


Messrs. Robins, Snell & Gore will sell by auction, without 
reserve, on the premises, 291a, Oxford.street,' London, W., on 
Monday and Tuesday, the 20th and 21st inst., at one o'clock, the 
Stock of an electrical contractor. Some further particulars are 
given in an advertisement elsewhere, and catalogues can be had on 
the premises, or at the auctioneer's offices, 22, Conduit-street, Bond- 
street, W., 205, Wardour-street, W., London, and branches. 

On Thursday, June 30, at 11 o'clock, Messrs, Fuller, Horsey, 
Sons and Cassell will (unless previously disposed of as a whole) sell 
by auction on the premises, the Leamington Cycle Works, Bedford- 
street, Leamington, а quantity of modern engineers' tools by well 
known makers. Particulars of this sale will be found in an adver- 
tisement elsewhere, and catalogues may be had of Messrs. Baker, 
Blaker and Hawes, solicitors, 117, Cannon-street, London, E.C., 
and of the auctioneers, 11, Billiter-aquare, E.C., London. 


BUSINESS CHANGES. 

We have received the following from Mesars. Nalder Bros. and 
Co. (Limited) :— 

SIR: The manufacture of the Langdon-Davies motor having grown too 
large to be carried on in our present works we have transferred the 
English manufacturing rights to a new Company—the Langdon-Davies 
Electric Motor Company (Limited) 101, Southwark-street, S.E. The 
instrument business, with the exception of ammeters, voltmeters and other 
electric lighting instruments, still continues at 16, Red Lion-street, 
Clerkenwell, as for the past eight years, and previously to that at Weatmin- 
ster. This Company has reverted to the old name of Nalder Bros. and Co. 
(Limited), and its business will continue to be carried on under the two 
partners in the original firm of Nalder Bros. and Co., Mesars. Crawley and 
Soames, as its managing directora, and with the same staff. 

To prevent confusion we would point out that the business previously 
carried on here is now divided into the three following totally distinct con- 
cerns, the latter two having taken over the braaches specified : Nalder Bros. 
and Co. (Limited) ; Nalder Bros. and Thompson, 34, Queen-street, Cheap- 
side, Е.С. (ammeters, voltmeters, switchboards, &c.); Langdon-Davies 
Electric Motor Company (Limited), 101, Southwark-street, S.E. (alternate- 
current motors). 

Messrs. Palmer and Watson, electric light and power engineers 
and contractors, have opened a show-room on the ground floor at 
their head offices, 100, Charing Cross-road, London, W.C. 

The offices of the Institution of Mining and Metallurgy have 
been removed to Nos. 27-33 (third floor), Broad.Street House, 
London, E.C. 

The offices of the Brockie-Pell Arc Lamp, Limited, have been 
removed from 97, Queen Victoria-street, E.C., to the works, 21, 
23 and 25, Tabernacle-street, E.C., London. 


BANKRUPTCIES AND LIQUIDATIONS. 

The creditors of James Fletcher and John Arthur Hurst, trading 
as Fletcher, Hurst and Co., electrica] and mechanical engineers, 
at Curzon-street, Burnley, North Gate Electrical Works. Chester, 
and 17, Full-street, Derby, was held at the Official Receiver's 
office, Manchester, on Tuesday. The total liabilities are £2,184, 
assets (subject to realisation) £424. Mr. G. Proctor, 3, Grimshaw- 
street, Burnley, was appointed trustee with а committee of in- 
spection. 

John H. Dewhurst and George Longden, electrical engineers 
and contractors, were examined at Sheffield Bankruptcy Court 
last week, on a statement of affairs, showing liabilities £2,144, 
assets estimated at £100. Mr. Dewhurst stated that his 
father was in business in Sheffield for many years, and 10 years ago 
Mr. Longden joined as a partner without capital, and he (Mr. 
Dewhurst) entered the firm under similar conditions seven years 
ago. Mr. Dewhurst, sen., died in 1893, and from that time up to 
October last Mr. Longden and himself continued the business. In 
October last the business was converted into a limited liability 
company. At that time the bank overdraft was about £2,500. 
Under an agreement the new Company were to pay all the debts 
and liabilities of the old firm. Mr. Dewhurst was to be appointed 
managing director, and Mr. Longden, assistant managing director, 
The Company was registered on Oct. 4, with a capital of £10,000. 
The debtors underwent a long examination as to the position of 
the firm at the time of the attempted flotation of the Company, 
after which the examination closed. 

William Retallack, lately trading as an electrical appliance 
manufacturer at Canonbury-square, London, N., was examined last 
week at the London Bankruptcy Court. Debtor started business 
in 1882 in partnership as Player and Retallack. He was allowed 
to роз upon accounts showing debts £068, 6s. 10d., and assets of no 
realisable value. 

Robert Charles Douglas, lately carrying on business with others 
as the Manchester Electric Company, at Haworth's- buildings. 
Cross-street, Manchester, was examined at Manchester last week. 
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The statement of affairs showed a surplus of assets over liabilities of 
£1,036, and debtor attributed his failure to inability to obtain pay- 
ment of amounts he claimed from certain persons. Не had kept 
no books of account, nor, at any time during the past three years 
prepared balance-sheets. The examination was adjourned. 

In the bankruptcy of Frederick John Handford (separate 
estate), electrical engineer, 42 and 44, James- street. Westminster, 
and Brighton Works, Redhill (trading with E. №. Mayner 
as Mayner, Handford and Co.), a first and final dividend of 203. in the 
£ will be payable on 27th inst., at 2, Clement's-inn, London, W.C. 

Walter S. Wright, Grace E. Wright and Howard T. Wright 
(trading as Wrights' Patent Heater Condenser Company), 16, Gt. 
George-street, S. W. and Carlisle-street, Lambeth, London, and 
Lawnswood, Alexandria-road, Upper Norwood, have been adjudi- 
cated bankrupts. 


Colonial Contracts.—The machinery for the lighting of the City 
of Goulbourn, N.S.W., is being built by Messrs. Johnson and 
Phillips, of Old Charlton, Kent, the order having been secured by 
their representative in Australia, Mr. W. W. Crawford, consulting 
engineer, Imperial Chambera, Sydney, and Brookman’s Buildings, 
Adelaide, who is at present on a visitto London. This firm have 
also in hand the order for plant for lighting Port Adelaide, South 
Australia. 

Personal.—Mr. George C. Sillar, M. Inst. E. E., who for nearly 
17 years has been connected with the Brush Company in various 
capacitics, has been appointed general manager of the Otis Elevator 
Company. 

Presentation.— At the fourth annual dinner of the staff of the 
Electricity Department of the St. Pancras Vestry on Saturday last 
а gold albert chain, with inscription, was presented to Mr. J. C. A. 
Ward on the occasion of his leaving St. Pancras to take over the 
appointment of mains superintendent to the Glasgow Corporation. 
Mr. Sidney W. Baynes occupied the chair on the occasion, and 
was supported in the vice-chair by Mr. J. T. Baron. 

Burglary.—Messrs. E. P. Allam and Co., of 14, Hatton-garden, 
London, E.C., ask us to state that а few days ago their premises 
were broken into, and an Evershed generator, No. 125, and a 
Nalder ohm-meter, No. 6,418, were stolen. Anyone giving infor- 
mation which will lead to the recovery of the instruments and the 
apprehension of the culprit or culprits will be suitably rewarded. 


South African Society of Electrical Engineers.—At a meet- 
ing of this Society on the 17th ult., the President, Sir James 
Sivewright, recommended that local secretaries of the Society should 
be appointed for Cape Colony, Natal Free State and Rhodesia, in 
order that the Society might be what it claimed to be—truly South 
African. 

Electric Heating and Cooking.—Messra. Crompton and Co. 
have just issued a very handy catalogue of electrical cooking and 
heating apparatus, together with practical hiats and instructions 
for using these appliances. A large variety of domestic utensils 
are illustrated, and the catalogue and instructions will be found of 
considerable service to installation contractora. 


Art Metal Work Exhibition.— An interesting exhibition is 
being held at the Royal Aquarium, Westminster, at which a large 
variety of hammered metal work and art metal fittings of various 
kinds are displayed. Among the exhibitora are Messrs. Drake and 
Gorham, who show French candelabra and sconces of excellent 
design ; and a special feature of this exhibit is а collection of old 
Dutch fittings and Japanese bronzes adapted for the electric light. 

Awards —A gold medal was awarded to the **Jandus arc lamp 
by the judges at the recent Hull Exhibition. Messrs. Drake and 
Gorham also exhibited a selection of their specialities in electric 
light fittings, and were awarded a silver medal. 

The Gold Medal of the Technical College Scientific Society has 
been awarded to Mr. Andrew Stewart, for a Paper sent in for the 
Society's anrual competition. The subject selected by Mr. S:ewart 
was ** Multiphase Electrical Machinery. ” 

Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which аге not separately specified) from June 8 to 14, 
with the ports of destination :— 

Aryentina—Buenos Ayres, £189. — Australasia—Adelaide, £157 ; Auck- 
land, £295: Fremantle, £4,424 ; Nelson ! £12 ; Port Chalmers, £442; 
Sydney, £72); Wellington, £40.  Begium—Ostend, 485. Brazil — 
Bahia, £614; Rio Janeiro, £1,144. British Colombia—Santos, £337. 
Chili—Valparaiso, £48. Cochin China—Saigon, £10. Denmark — Copen- 
hagen, 411. Vence Boulogne, £122. Holland Amsterdam, £130 2 
Rotterdam, £248. Hony Kong, £85. Indi iu - Bombay, £52 ; Calcutta, 
£119; Madras, £977 (including £351 telegraph material). Japan— 
Nagasaki, 269). WMudayascar—Tamatave, £33. Russia— Helsingfors, £54. 
South Africa—Cape Town, £2,784 ; Durban, £26; Port Elizabeth, £874. 
Straits Settlements —Penang, £400 (telegraph material); Singapore, £541. 
Sweden—Stockholm, £161. Uruguay—Monte Video, 481. Total £15,888 
against £11,552 for six daya last year (June 10 to 15), 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—Reference was made at last week's meeting of the 
Town Council to the resignation of Mr. Alfred Blackman, elec- 
trical engineer to the Council, and regret was expressed that Mr. 
Blackman should be leaving the services of the Corporation 
at a time when important works were in progress. The 
best thanks of the Council were voted to Mr. Blackman 
for his services during the 23 years he has held the post of electrical 
engineer ‘at Aberdeen. It was clearly the view of the Councillors 
that Mr. Blackman's position in Aberdeen should have been 
sufliciently remunerative to have obviated the reasonable chance of 
another local authority being able to attract him by a larger salary, 
and it was generally considered that Mr. Black man's departure 
would be а great loss to Aberdeen. 

Alloa, N.B.—The caution characteristic of the Scotsman has 
been shown by the local authorities of Alloa in connection with 
the suggested adoption of an electric lighting scheme for the dis- 
trict. The Lighting Committee of the Alloa Commissioners have, 
we learn, by а practically unanimous vote, resolved that the pro- 
ject be not undertaken for the present. In discussing this decision 
а local journal points out that the gas supply is the property of the 
Municipality, and ‘‘there can be little doubt that, were the electric 
light to be worked so as to prove а pecuniary success, it would 
materially and seriously atfect the gas supply; so that, in all 
probability, neither would be a success.” Better let well alone, 
urges this sapient print, rather than rush into complications that 
might prove disastrous in the end." Prodigious! It would be 
interesting to learn upon what figures this estimate is based, as we 
тазу inform our worthy Scottish contemporary that the uniform 
experience points quite the other way. The competition between 
gas and electricity has invariably led to a larger consumption of the 
former commodity. 

Bangor.— The City Council have decided to apply to the Local 
Government Board for power to borrow £650 for the purchase of 
a site for electricity supply works, &c. 


Barmouth.— The District Council at its last meeting discussed a 
scheme for electric lighting and refuse destruction submitted by 
Mr. David Davies, of Beech-road, Barmouth. The particulars 
which Mr. Davies presented seem to an outsider somewhat meagre, 
but he was accorded a ** walk over," it being unanimously agreed 
that the Council should give their support to Mr. Davies in his 
undertakings. 


Bedford —The Corporation are making application for powers to 
borrow a further £5,400 for electric light extensions. 14,250 
(equiv. 8 c p.) lamps are at present connected to the mains, 
exclusive of public lighting. 


Brierly Hill. — The District Council have given the British 
Thomson-Houston Company permission to lay underground electric 
cables in the district, and have agreed, in the event of a Doard of 
Trade it quiry being held, to support the confirmation of the Order 
granted to the British Electric Traction Company for a light 
Н for Cradley Heath. Dudley Corporation are opposing 
scheme. 


Bristol — Tho Electrical Committee of the Corporation are about 
to execute works for the supply of electric current in portions of 
the area added to the city of Bristol by the Dristol Corporation 
Act, 1897. 

Bromley (Kent).— The District Council have referred to the 
surveyor for report a communication from the Board of Trade 
describing the system of electric supply to be adopted under the 
Bromley Electric Lighting Order (1897). | 

Buckley (Chester).—A special meeting of the Lighting Com 
mittee of the District Council is about to be called to discuss the 
electric lighting question. 

Buenos Aires.—' The Review of the River Plate states that the 
municipality has granted to Mr. James Killey a concession for an 
electric tramway between Plaz m Once de Septiembre and Madero 
Port, to be constructed on the conduit system. The concession 
stipulates that 50,000 dollars shall be deposited as a guarantee, 
and 6 per cent. of the gross receipts given to the municipality. 
Tne concession is for 99 years. With a view to forming a company 
in London, Mr. César González Segura has sailed fór London. 

Burton-on-Trent.— The minutes of the Gas and Electric Light 
Committee canie before last week's meeting of the Town Council. 
The Committee have authorised the construction and putting 
down of fuse and junction boxes for the high-tension mains, 88 
recommended in a recent report by Mr. Frank Bailey, at 
an estimated expenditure of £198. It has also been decide 
to fix condensers to the engines at the electricity works. 
Alderman Lowe, in moving the adoption of the minutes 
of the Committee, dealt with the interruptions that had 
occurred in the supply of electric light. He said that besides 
having interviews with Mr. Bailey, both in London and Burton, 
the Committee have received two reports from him, the principal 
points of which are as follow: (1) The present mains have been 
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well laid, and there is no evidence or indication that the occurrence 
of the faults has been due to any other cause than the unsuitability 
ofthe insulating materialal — though when the mains were laid it was 
generally admitted that those of Silvertown manufacture were the 
best for the purpose, experience, however, has proved the reverse ; 
(2) in consequence of the troubles they had experienced by the 
failures of the indiarubber insulation, it is desirable, in the first 
place, that the mains should be divided into sections, so as to 
enable each section to be tested separately—this division, Mr. 
Bailey suggests, should be done by means of junction boxes placed 
under the pavements at various points in thelines of the mains. The 
sections of the existing mains are to be connected together in the pro- 
posed junction boxesby means of fuses, as by this arrangement, when 
faults occur, the supply will only be cut off in the section which is 
faulty, and there will also be facilities, in theevent of one maia only 
being faulty, of transferring the customers on the faulty main to 
the sound one. He goes on to say that until these junction boxes 
are fixed it is impossible to ascertain accurately the exact condition 
of the mains, but after they are fixed he proposes that each section 
should be tested for insulation resistance, and afterwards 
subjected to double the working pressure, after which it should 
be again tested for insulation resistance, and any sections which 
fail to stand these tests satisfactorily should be drawn out 


. of. the pipes, and if on examination they reveal defects 


capable of repair they can be repaired and replaced, but if they 
are found to ba so far defective as to render successful repair 
doubtful new lengths of improved make should be substituted. 
Mr. Bailey has, at the request of the Committee, prepared & report 
upon the Corporation's electiic supply undertaking generally, and 
this report states that the site and plant have been admirably 
chosen, and that every natural advantage has been secured. This 
is shown by the comparative absence of repairs to the plant, the 
smallness of which is most remarkable. Every facility is offered 
by the position of the works for any extensions which the future 
may require, but the output is even now considered almost too 
small to enable the station to show good working results. The 
report was accompanied by certain recommendations with regard 
to plant, &c., fur extensions, and these were recommended by the 
Committee for the Council'a adoption. After some discussion the 
report of the Committee was approved. 

Approval has been given by the Town Council to the expenditure 
of £11,000 on electric lighting extensions. 

Buxton.—Tbe District Council have now before them maps and 
plans of Prof. Kennedy's proposed electric supply station for 
Buxton. 

Chelsea (London)— The Chelsea Electricity Supply Company 
announce that they have reduced the price for current for power 
and heating purposes at 200 volts to 3d. per unit. 

Coventry.—A Local Government Board inquiry was held on 
Tuesday into the application of the Coventry Corporation to borrow 
£33,000 for electric light extension purposes. Mr. L. Beard (town 
clerk) stated the grounds upon which the Corporation made the 
application. He said that the first year's working of the electric 
light undertaking had cleared all working expenses. They had now 
9,600 lamps connected, and applications for 500 more. It was 
therefore obvious that considerable further extensions were imme- 
diately necessary unless applications for the electric light were to 
be refused, and the success of the undertaking thereby endan- 
gered. Mr. Robert Hammond gave full technical details relating to 
the proposed extensions. Inspector С. W. Willcock, who held the 
inquiry, subscquently visited the electricity works. 


Distillery Lighting.—Messrs. P. C. Middleton and OC», of 
Aberdeen, have secured a contract from Messrs. George Cowie and 
Sons, distiilers, Dutftown, for a complete electric lighting plant for 
their Mortlach distillery. Upwards of 150 lights will be used, and 
power is to ba ob'ained from water in the neighbourhood. 

Douglas (Isle of Man) —The Town Council have received from 
Prof. J. A. Fieming a report on the three schemes for electric 
lighting which were recently submitted, The cost for the smallest 
of the schemes (lighting the Promenades, Victoria-street to Finch- 
road and Duke, Strand and Castle-strects) is estimated at £30,000. 
The cost of electricity, compared with the present gas ligh:ing, is 
put at £1,000 a year in excess at first. The complete report on all 
three schemes will shortly ba issued. 

Dundee. — According to the financial statement presented on 
Wednesday to the Town Council the estima'*ed revenue for the 
current year of the electricity department is £7,553. 178. 8d., and 
the expenditure £7,039. 6s. Td., ог an estimated surplus of 
4514. 11s. ld. It was decided to reduce the price of electric 
current from 44d. to 41. per unit above 20 units, and to charge 
6s. Sd. for any quantity up to 20 units, with 24d. per unit for 
current for motive-power purposes. 

Eastbourne.— The Town Council have decided that Mr. C. C. 
Hawtayne be engaged at a fee of 30 guineas, to report on the 
proposal that the Corporation should provide plant, &., for the 
electric lighting of public lamps aud public buildings. 


Edmonton (Middlesex). Тһе Board of Guardians have received 
а communication from Mr. 5. J. Ross offering to prepare a report, 
together with plans and specifications, for the proposed electric 
lighting installation at the poor house, and to supervise the work 
of installation for a commission of 5 per cent. on the estimated 
capital of the scheme (£2,500). The Works Committee are con- 
sidering the proposal. 

Electric Motor Cars in Paris.—It is announced that La 
Compagnie Générale des Petites Voitures, which some time ago 
resolved upon the introduction of motor carriages, has decided to 
place 100 electric vehicles on the streets of Paris within the next 
two months. Each vehicle will seat four passengers, the fare 
remaining about the same as for the present two-seated cabs. 


1900 Exhibition.—The London Executive Committee notify that 
the Royal Commission are prepared to circulate information respect- 
ing this exhibition. Iuformation as to space, application form, 
rules, &c., can be had of the Secretary, St. Stephen’s House, West- 
minster, S. W. : 


Folkestone.—The Town Council are seeking powers to borrow 
£1,200 for the purchase of electric light standards. 


Glasgow.—The Corporation have approved the recommendation 
of the Watching and Lighting Committee that in the event of 
traction poles being erected along the tramway route in the High- 
Street, from the Cross to Parliamentary-road, the poles should be 
adapted for electric lighting. 

At the last meeting of the Corporation a communication was read 
from the Postmaster.General notifyiog his intention to resort to 
legal measures to enforce his right to the use of the streets of 
Glasgow for the purposes of his department. A committee which 
had dealt with this communication notified that the necessary steps 
had been taken to protect the interests of the Corporation in the 
event of the Pustmaster-General carrying out this policy. Mr. 
M'Farlane, the convener of the committee, thought the Corpora- 
tion was strong enough to resist the Postmaster-General. He did 
not think they would be successful in litigation, but if they failed 
they would prosecute it to a termination in the highest courts. They 
were going forward to certain defeat, he admitted, but it was well 
the public should be enlightened, He could not conceive that the 
Government were prepared, for the sake of a private company, to 
fight the municipalities of the country. The recommendations of 
the committee were approved. 


Glossop.—At Tuesday’s meeting of the Town Council a scheme 
for lighting the borough electrically was considered, which involves 
an estimated capital expenditure of 215,000. It was proposed that 
application shou:d be made for а Provisional Order. This was met 
by an amendment that the discussion of the subject should be 
adjourned for à month in order that a canvass of the district should 
be made to ascertain the amount of support likely to be given to 
the project. The amendment was carried and the discussion 
adjourned to the 29th inst. 

Greenock.—The Greenock and Port Glasgow Tramway Company 
have under consideration a scheme for the introduction of electric 
traction on their system. "The present lease is about expiring, and 
should it be renewed, the Company propose to apply to Parliament 
for the necessary powera to introduce electric traction. 


Hackney (London).—Hlectric lighting has once again been 
* tackled" by the members of the Hackney Vestry. Ав a local 
scribe puts it: ** On the filing-in of the vestrymen into their seats 
at the last meeting it was clear by the determined looks upon their 
faces that а desperate encounter was about to take place on tho 
electric lighting question." Business was started by the reading of 
a request for the use of the Town Hall on the 20th June fora 
ү meeting to consider the subject of electric lighting for 

Гаскпеу, and it was agreed by а small majority that this per- 
mission should be granted. Then came the ** fight." The battle 
raged fiercely round the selection of members to servo on the 
Electric Lighting Committee. No blows were actually struck, 
although many of the speakers gave vent to their opinions of their 
opponents in scorching terms. Mr. King very sensibly expressed 
his regret at the heat and friction that existed on this electric 
lighting question, and considered that it boded ill for the ultimate 
carrying out of the scheme. Aftera long and animated discussion, 
the Chairman put the following motion: ‘‘ That the report of the 
joint committee recommending that the Provisional Order be 
transferred to a company be adopted.” Amid loud cheers, this 
motion was rejected by 53 votes to 21. So that Hackney now stands 
‘ав you were. 


Hampstead (London).—At last week's meeting the Vestry 
decided to extend the arc lighting to Heath-street. Mr. Thwaites 
moved a resolution sanctioning a further considorable extension of 
the public are lighting, and remarked that Hampstead had at present 
only 52 arc lamps, while Edinburgh had 450, St. Pancras 300, and 
Islington 194. Further consideration of the matter was adjourned. 
Mr. Нап said the cost of the arc lighting was about £35 per lamp, 
and the Lighting Committee were considoring the question of light- 
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The statement of affairs showed a surplus of assets over liabilities of 
£1,036, and debtor attributed his failure to inability to obtain pay- 
ment of amounts he claimed from certain persons. He had kept 
no books of account, nor, at any time during the past three years 
prepared balance-sheets. The examination was adjourned. 

In the bankruptcy of Frederick John Handford (separate 
estate), electrical engineer, 42 and 44, James-street, Westminster, 
and Brighton Works, Redhill (trading with E. W. Mayner 
as Mayner, Handford and Co.), a first and final dividend of 20s. in the 
£ will be payable on 27th inst., at 2, Clement's-inn, London, W.C. 

Walter S. Wright, Grace E. Wright and Howard T. Wright 
(trading as Wrights’ Patent Heater Condenser Company), 16, Gt. 
George-street, S. W. and Carlisle-street, Lambeth, London, and 
Lawnswood, Alexandria-road, Upper Norwood, have been adjudi- 
cated bankrupts. 


Colonial Contracts.—The machinery for the lighting of the City 
of Goulbourn, N.S.W., is being built by Messrs. Johnson and 
Phillips, of Old Charlton, Kent, the order having been secured by 
their representative in Australia, Mr. W. W. Crawford, consulting 
engineer, Imperial Chambera, Sydney, and Brookman's Buildings, 
Adelaide, who is at present on а visitto London. This firm have 
also in hand the order for plant for lighting Port Adelaide, South 
Australia. 

Personal.—Mr. George C. Sillar, M.Inst. E.E., who for nearly 
17 years has been connected with the Brush Company in various 
capacitics, bas been appointed general manager of the Otis Elevator 
Company. 

Presentation.—At the fourth annual dinner of the staff of the 
Electricity Department of the St. Pancras Vestry on Saturday last 
а gold albert chain, with inscription, was presented to Mr. J. C. A. 
Ward on the occasion of his leaving St. Pancras to take over the 
appointment of mains superintendent to the Glasgow Corporation. 
Mr. Sidney W. Baynes occupied the chair on the occasion, and 
was supported in the vice-chair by Mr. J. T. Baron. 


Burglary.—Messrs. E. P. Allam and Co., of 14, Hatton-garden, 
London, E.C., ask us to state that а few days ago their premises 
were broken into, and an Evershed generator, No. 125, and a 
Nalder ohm-meter, No. 6,418, were stolen. Anyone giving infor- 
mation which wil] lead to the recovery of the instruments and the 
apprehension of the culprit or culprits will be suitably rewarded. 


South African Society of Electrical Engineers.—At a meet- 
ing of this Society on the 17th ult., the President, Sir James 
Sivewright, recommended that local secretaries of the Society should 
be appointed for Cape Colony, Natal Free State and Rhodesia, in 
order that the Society might be what it claimed to be—truly South 
African. 

Electric Heating and Cooking.—Messra. Crompton and Co. 
have just issued а very handy catalogue of electrical cooking and 
heating apparatus, together with practical hiats and instructions 
for using these appliances. A large variety of domestic utensils 
are illustrated, and the catalogue and instructions will be found of 
considerable service to installation contractora. 


Art Metal Work Exhibition.— An interesting exhibition is 
being held at the Royal Aquarium, Westminster, at which a large 
variety of hammered metal work and art metal fittings of various 
kinds are displayed. Among the exhibitora are Messrs. Drake and 
Gorham, who show,French candelabra and sconces of excellent 
design ; and a special feature of this exhibit is a collection of old 
Dutch fittings and Japanese bronzes adapted for the electric light. 


Awards —A gold medal was awarded to the ** Jandus are lamp 
by the judges at the recent Hull Exhibition. Messrs. Drake and 
Gorham also exhibited а selection of their specialities in electric 
light fittings, and were awarded a silver medal. 

The Gold Medal of the Technical College Scientific Society has 
been awarded to Mr. Andrew Stewart, for a Paper sent in for the 
Society's anrual competition. The subject selected by Mr. S:ewart 
was ** Multiphase Electrical Machinery. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 8 to 14, 
with the ports of destination :— 

A rgentina—Buenos Ayres, £189. Australasia—Adelaide, £137 ; Auck- 
land, £235; Fremantle, £4,424 ; Nelson 1 £12 ; Port Chalmers, £442; 
Sydney, £72); Wellington, £40. Belgium—Ostend, £85.  Brazi— 
Bahia, £614; Rio Janeiro, £1,144. British Colombia —Nantos, £837. 
(i- Valparaiso, £48. Cochin China—Saigon, £10. Denmark —Copen- 
hagen, £11.  France— Boulogne, £122. Hollund Amsterdam, £130; 
Rotterdam, £248. Hony Kong, £85. India - Bombay. £52 ; Calcutta, 
£119; Madras, £977 (ineluding £351 telegraph material). Japan— 
Nagasaki, £69). Madagascar—'"l'amatave, £33. Russia— Helsingfors, £54, 
South Africa—Cape Town, £2,784 ; Durban, £26 ; Port Elizabeth, £874. 
Straits. Scttlements — Penang, £400 (telegraph material); Singapore, £541. 
Sweden —Stockholm, £161. Uruguay—Monte Video, £81. Total £15,888 
against £11,552 for six days last year (June 10 to 15), ' 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—Reference was made at last week's meeting of the 
Town Council to the resignation of Mr. Alfred Blackman, elec- 
trical engineer to the Council, and regret was expressed that Mr. 
Blackman should be leaving the services of the Corporation 
at а time when important works were in progress. The 
best thanks of the Council were voted to Mr. Blackman 
for his services during the 21 years he has held the post of electrical 
engineer at Aberdeen. It was clearly the view of the Councillors 
that Mr. Blackman’s position in Aberdeen should have been 
sufficiently remunerative to have obviated the reasonable chance of 
another Јоса] authority being able to attract him by a larger salary, 
and it was generally considered that Mr. Blackman’s departure 
would be a great loss to Aberdeen. 

Alloa, N.B.—The caution characteristic of the Scotsman has 
been shown by the local authorities of Alloa in connection with 
the suggested adoption of an electric lighting scheme for the dis- 
trict. The Lighting Committee of the Alloa Commissioners have, 
we learn, by a practically unanimous vote, resolved that the pro- 
ject be not undertaken for the present. In discussing this decision 
а local journal points out that the gas supply is the property of the 
Municipality, and“ there can be little doubt that, were the electric 
light to be worked so as to prove a pecuniary success, it would 
materially and seriously atfect the gas supply; so that, in all 
probability, neither would be a success," Better let well alone, 
urges this sapient print, rather than rush into complications that 
might prove disastrous in the end." Prodigious! It would be 
interesting to learn upon what figures this estimate is based, as we 
may inform our worthy Scottish contemporary that the uniform 
experience points quite the other way. The competition between 
gas and electricity has invariably led to a larger consumption of the 
former commodity. 

Bangor.—The City Council have decided to apply to the Local 
Government Board for power to borrow £650 for the purchase of 
a site for electricity supply works, &c. 


Barmouth.— The District Council at its last meeting discussed а 
scheme for electric lighting and refuse destruction submitted by 
Mr. David Davies, of Beech.road, Barmouth. The particulars 
which Mr. Davies presented seem to an outsider somewhat meagre, 
but he was accorded a walk over,” it being unanimously agreed 
that the Council should give their support to Mr. Davies in his 
undertakings. 

Bedford —The Corporation are making application for powers to 
borrow a further £5,400 for electric light extensions. 14,250 
(equiv. 8 c p.) lamps are at present connected to the mains, 
exclusive of public lighting. 


Brierly Hill. — The District Council have given the British 
Thomson-H ouston Company permission to lay underground electric 
cables in the district, and have agreed, in the event of a Board of 
Trade it quiry being held, to support the confirmation of the Order 
granted to the British Electric Traction Company for a light 
railway for Cradley Heath. Dudley Corporation are opposing 
scheme. 

Bristol —Tho Electrical Committee of the Corporation are about 
to execute works for the supply of electric current in portions of 
the area added to the city of Bristol by the Bristol Corporation 
Act, 1897. 

Bromley (Kent).—The District Council have referred to the 
surveyor for report a communication from the Board of Trade 
describing the system of electric supply to be adopted uuder the 
Bromley Electric Lighting Order (1897). 

Buckley (Chester).—A special meeting of the Lighting Co 
mittee of the District Council is about to be called to discuss the 
electric lighting question. 

Buenos Aires.— The Jeview of the Hiver Plate states that the 
municipality has granted to Mr. James Killey a concession for an 
electric tramway between Plaza Once do Septiembre and Madero 
Port, to be constructed on the conduit system. The concession 
stipulates that 50,000 dollars shall be deposited as a guarantee, 
and 6 per cent. of the gross receipts given to the municipality. 
Tae concession is for 99 years, With a view to forming а company 
in London, Mr. César González Segura has sailed fór London. 

Burton-on-Trent.—The minutes of the Gas and Electric L'ght 
Committee came before last week's meeting of the Тожа Council. 
The Committee have authorised the construction and putting 
down of fuse and junction boxes for the high:tension mains, 48 
recommended in a recent report by Mr. Frank Bailey, at 
an estimated expenditure of £198. It has also been decide 
to fix condensera to the engines at the electricity works. 
Alderman Lowe, in moving the adoption of the minutes 
of the Committee, dealt with the interruptions that had 
occurred in the supply of electric light. He said that besides 
having interviews with Mr. Bailey, both in London and Burton, 
the Committee have received two reports from him, the principal 
points of which are as follow : (1) The present mains have been 
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well laid, and there is no evidence or indication that the occurrence 
of the faults has been due to any other cause than the unsuitability 
ofthe insulating materialal — though when the mains were laid it was 
generally admitted that those of Silvertown manufacture were the 
best for the purpose, experience, however, has proved the reverse ; 
(2) in consequence of the troubles they had experienced by the 
failures of the indiarubber insulation, it is desirable, in the first 
place, that the mains should be divided into sections, so as to 
enable each section to be tested separately—this division, Mr. 
Bailey suggests, should be done by means of junction boxes placed 
under the pavements at various points in the lines of the mains. The 
sections of the existing mains are to be connected together in the pro- 
posed junction boxesby means of fuses, as by this arrangement, when 
faults occur, the supply will only be cut off in the section which is 
faulty, and there will also be facilities, in the event of one main only 
being faulty, of transferring the customers on the faulty main to 
the sound one. He goes on to say that until these junction boxes 
are fixed it is impossible to ascertain accurately the exact condition 
of the mains, but after they are fixed he proposes that each section 
should be tested for insulation resistance, and afterwards 
subjected to double the working pressure, after wbich it should 
be again tested for insulation resistance, and any sections which 
fail to stand these tests satisfactorily should be drawn out 


. of. the pipes, and if on examination they reveal defects 


capable of repair they can be repaired and replaced, but if they 
are found to ba so far defective as to render successful repair 
doubtful, new lengths of improved make should be substituted. 
Mr. Bailey has, at the request of the Committee, prepared & report 
upon the Corporation's electiic supply undertaking generally, and 
this report states that the site and plant have been admirably 
chosen, and that every natural advantage has been secured. This 
is shown by the comparative absence of repairs to the plant, the 
smallness of which is most remarkable. Every facility is offered 
by the position of the works for any extensions which the future 
may require, but the output is even now considered almost too 
small to enable the station to show good working results. The 
report was accompanied by certain recommendations with regard 
to plant, &c., for extensions, and these were recommended by the 
Committee for the Council’s adoption. After some discussion the 
report of the Committee was approved. 

Approval has been given by the Town Council to the expenditure 
of £11,000 on electric lighting extensions. 

Buxton.—Tbe District Council have now before them maps and 
piana of Prof. Kennedy’s proposed electric supply station for 

uxton. 


Chelsea (London). — The Chelsea Electricity Supply Company 
announce that they have reduced the price for current for power 
and heating purposes at 200 volts to 3d. per unit. 

Coventry.—A Local Government Board inquiry was held on 
Tuesday into the application of the Coventry Corporation to borrow 
£33,000 for electric light extension purposes. Mr. L. Beard (town 
clerk) stated the grounds upon which the Corporation made the 
application. He said that the first year's working of the electric 
light undertaking had cleared all working expenses. They had now 
9,600 lamps connected, and applications for 500 more. It was 
therefore obvious that considerable further extensions were imme- 
diately necessary unless applications for the electric light were to 
be refused, and the success of the undertaking thereby endan- 
gered. Mr. Robert Hammond gave full technical details relating to 
the proposed extensions. Inspector G. W. Willcock, who held the 
inquiry, subsequently visited the electricity works. 


Distillery Lighting.—Messrs. P. C. Middleton aud C», of 
Aberdeen, have secured a contract from Messrs. George Cowie and 
Sons, distijlers, Dufftown, for a complete electric lighting plant for 
their Mortlach distillery. Upwards of 150 ligh's will be used, and 
power is to ba obtained from water in the neighbourhood. 

Douglas (Isle of Man) —The Town Council have received from 
Prof. J. A. Fieming a report on the three schemes for electric 
lighting which were recently submitted. The cost for the smallest 
of the schemes (lighting the Promenades, Victoria-street to Finch- 
road and Duke, Strand and Castle-streets) is estimated at £30,090. 
The cost of electricity, compared with the present gas lighting, 1з 
put at £1,000 a year in excess at first. The complete report on all 
three schemes will shortly ba issued. 

Dundee. According to the financial statement presented on 
Wednesday to the Town Council the estimated revenue for the 
current year of tho electricity department is £7,553. 178. 8d., and 
the expenditure £7,039. 6s. 7d., or an estimated surplus of 
4514. Ils. 1d. It was decided to reduce the price of electric 
current from 44d. to 41. per unit above 20 uuits, and to charge 
68. 8d. for any quantity up to 20 units, with 21d. per unit for 
current for motive-power purposes. 

Eastbourne.— The Town Council have decided that Mr. C. C. 
Hawtayne be engaged at a fee of 30 guineas, to report on the 
proposal that the Corporation should provide plant, &c., for tlie 
electric lighting of public lamps and public buildings. 


Edmonton (Middlesex).—The Board of Guardians have received 
а communication from Mr. S. J. Ross offering to prepare a report, 
together with plans and specifications, for the proposed electric 
lighting installation at the poor house, and to supervise the work 
of installation for a commission of 5 per cent. on the estimated 
capital of the scheme (£2,500). The Works Committee are con- 
sidering the proposal. 


Electric Motor Cars in Paris.—It is announced that La 
Compagnie Générale des Petites Voitures, which some time ago 
resolved upon the introduction of motor carriages, has decided to 
place 100 electric vehicles on the streets of Paris within the next 
two months. Each vehicle will seat four passengers, the fare 
remaining about the same as for the present two-seated cabs. 


1900 Exhibition.—The London Executive Committee notify that 
the Royal Commission are prepared to circulate information respect- 
ing this exhibition. Information as to space, application form, 
rules, &c., can be had of the Secretary, St. Stephen’s House, Weat- 
minster, S. W. | 


Folkestone.—The Town Council are seeking powers to borrow 
£1,200 for the purchase of electric light standards. 


Glasgow.—The Corporation have approved the recommendation 
of the Watching and Lighting Committee that in the event of 
traction poles being erected along the tramway route in the High- 
street, from the Cross to Parliamentary-road, the poles should be 
adapted for electric lighting. 

At the last meeting of the Corporation a communication was read 
from the Postmaster.General notifyiog his intention to resort to 
legal measures to enforce his right to the use of the streets of 
Glasgow for the purposes of his department. А committee which 
had dealt with this communication notitied that the necessary steps 
had been taken to protect the interests of the Corporation in the 
event of the Pustmaster-General carrying out this policy. Mr. 
M'Farlane, the convener of the committee, thought the Corpora- 
tion was strong enough to resist the Postmaster-General. He did 
not think they would be successful in litigation, but if they failed 
they would prosecute it to a termination in the highest courts. They 
were going forward to certain defeat, he admitted, but it was well 
the public should be enlightened, He could not conceive that the 
Government were prepared, for the sake of a private company, to 
fight the municipalities of the country. The recommendations of 
the committee were approved. 


Glossop.—At Tuesday's meeting of the Town Council a scheme 
for lighting the borough electrically was considered, which involves 
an estimated capital expenditure of £15,000. It was proposed that 
application shou'd ba made for a Provisional Order. This was met 
by ап amendment that the discussion of the subject should be 
adjourned for а month in order that a canvass of the district should 
be made to ascertain the amount of support likely to be given to 
the project. The amendment was carried and the discussion 
adjourned to the 29th inst. 

Greenock.— The Greenock and Port Glasgow Tramway Company 
have under consideration a scheme for the introduction of electric 
traction on their system. The present lease is about expiring, and 
should it be renewed, the Company propose to apply to Parliament 
for the necessary powera to introduce electric traction. 

Hackney (London). — Electric lighting has once again been 
‘t tackled ” by the members of the Hackney Vestry. As а local 
scribe puts it: ** On the filing-in of the vestrymen into their seats 
at the last meeting it was clear by the determined looks upon their 
faces that a desperate encounter was about to take place on the 
electric lighting question." Business was started by the reading of 
a request for the use of the Town Hall on the 20th June fora 
77 7 0 meeting to consider the subject of electric lighting for 

Tackney, and it was agreed by a small majority that this per- 
mission should be granted. Then came the figlit.“ The battle 
raged fiercely round the selection of members to servo on the 
Electric Lighting Committee. No blows were actually struck, 
although many of the speakers gave vent to their opinions of their 
opponents in scorching terms. Mr. King very sensibly expressed 
his regret at the heat and friction that existed on this electric 
lighting question, and considered that it boded ill for the ultimate 
carrying out of the scheme. After a long and animated discussion, 
the Chairman put the following motion: That the report of the 
joint committee recommending that the Provisional Order be 
transferred to a company be adopted." Amid loud cheers, thia 
motion was rejected by 53 votes to 21. So that Hackney now stands 
“ав you were.” 


Hampstead (London).—At last week's meeting the Vestry 
decided to extend the arc lighting to Heath-street. Мг. Thwaites 
moved a resolution sanctioning a further considerable extension of 
the public arc lighting, aud remarked that Hampstead had at present 
only 52 arc lamps, while Edinburgh had 450, St. Pancras 300, aud 
Islington 194. Further consideration of the matter was adjourned. 
Mr. Hall said the cost of the arc lighting was about £35 per lamp, 
and the Lighting Committee were considering the question of light- 
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ing some of the streets with incandescent lamps. A considerable 
extension of the mains for private lighting was sanctioned. 


Hornsey (Middlesex).—At the last meeting of the District 
Council the report of the engineer on the erection and equipment of 
public swimming baths was discussed. The total outlay involved in 
the scheme was £45,000. It was intended that the whole of the 
plant of the laundry, ventilation, &o., should be driven by electric 
motors, and that the light and power used throughout the baths 
should be electrical. The project was considered by many of the 
Councillors as too ambitious, and was referred back for further con- 
sideration by the Works Committee. 


Hull— On Thursday last, Mr. Ald. Larard, Chairman of the 
Works Committee, laid the first rail of the Corporation's electric 
tramways. Ald. Larard complimented the engineers upon the way 
in which they had drawn up the specifications. The contract for 
the Hessle-road line would occupy five months, and as soon as 
circumstances would permit the Anlaby-road section would be 
commenced, as it was desired that it should be completed before 
the opening of the Yorkshire Agricultural Show in Hull next year. 
The work involved an expenditure of £270,000, and would 
probably ultimately reach half а million. The scheme provides for 
nine miles of double-track, and rather over half а mile of single 
track. The contractors for the electrical equipment are Messrs. 
Siemens Bros. and Co., and for rails, fishplates, &c., the Société 
Anonyme des Aceries d'Angleur, Belgium. Borrowing powers 
have been obtained for £270,000. 


Islington (London).—Mr. Gordon has been appointed to the 
position of chairman of the Electric Lighting Committee of the 
Vestry in the place of Mr. Lambert, who has occupied this position 
with great credit to himself since the commencement of electric 
ighting enterprise in the borough. 

Johannesburg.—Some trouble has been experienced by the May 
Consolidated Gold Mining Company as to the supply of water 
necessary to continue the working of the mine, and negotiations are, 
we understand, in progress between the Directors of that Company 
and the Rand Central Electric Works with the object of having 
the battery again driven electrically from the Rand Company’s 
mains. 

Kensington (London).—On Wednesday the surveyor (Mr. 
Weaver) to the Kensington Vestry submitted a project for the erec- 
tion of electricity supply works by the Vestry for lighting the 
north-western portion of the district. Mr. Weaver estimates that 
£14,000 will cover the cost of buildings, generating plant, D} miles 
of mains, connections, lamps, &c. I+ is proposed that both public 
and private supply should be undertaken. 


Kirkcaldy.—Prof. A. B. W. Kennedy’s report on the proposed 
introduction of the electric light and electric tramways into 
Kirkcaldy was before the last meeting of the Town Council. The 
project provides for the construction of two routes of tramways round 
the Burgh, an upper and a lower route, the total length being 64 
miles. It was pointed out that if the Council do not wish to pro- 
ceed with the scheme it would be taken in hand by a private com- 
pany. The estimated capital outlay was at least £100,000. A 
apecial meeting of the Council is to be called to consider the 
project. 

Leamington.—The Town Council have passed a resolution 
approving of the insertion of the following clause in the Leaming- 
ton Electric Lighting Order: ** The undertakers shall not exercise 
any of the powers conferred by this Order until they have paid to 
the Midland Electric Light and Power Company (Limited) —herein- 
after referred to as the Company—such sum in respect of the lands, 
buildings, works, materials and plant used by the Company for the 
supply of electricity within the area of supply as may be agreed 
upon between the undertakers and the Company, or, in default of 
agreement, may be determined by the Board of Trade, who, in such 
determination, shall have regard to the fact that under a deed dated 
August 8, 1887, and entered into between the Company and the 
undertakers, the Company have for ten years supplied e'ectricity 
within the area of supply with the assent and countenance of the 
undertakers, and are entitled to some consideration in respect of 
their work, but they shall not have regard to any past or future 
profits of the Company." 

Leeds.—The Tramways Committee at its last week's meeting 
appointed an Electrical Sub-Committee to confer with Dr. John 
Hopkinson as to the enlargement of the generating station and the 
provision of additional engines. &c., required in connection with 
the extensions of the tramway to Headingley, Chapeltown, 
Hunslet and Dewsbury-road. 

Leyton.—At the last meeting of the District Council it was 
stated that sanction had been granted by the Local Govern- 
ment Board for the borrowing of £5,000 for electric lighting 
purposes. А report had been received by the Electric Light- 
ing Committee from Mr. H. C. Dishop, the electrical engi- 
neer, advising а considerable addition to the generating plant, 
batteries, cables and apparatus at the supply station to the extent 
of 25,000. Mr. Bishop points out that so urgent is the necessity 


for this additional plant, &c., that all fresh applications for current 
should be refused until a part, at least, of the new plant is in 
working order. The provision of the additional plant detailed by 
Mr. Bishop would increase the capacity of the station by 6,500 
lamps connected, making its total capacity about 17,000 lights 
gross, or 15,500 with reserve power. The Committee recommended 
that Mr. Bishop’s proposals be adopted, and this was approved by 
the Council. 


Liverpool.—The accounts of the Corporation for 1897 have just 
been published. The electricity receipts amounted to £51,721, 
and the expenditure was £18,820. Of the balance of £32,284, 
£16,270 was absorbed by interest and sinking fund, and £14,000 
has been put to reserve and renewals, leaving £2,014 to be carried 
forward to next account, which is an excellent showing. 

The Lighting Committee of the Corporation have approved plans 
for the erection of two distributing sub-stations, and resolved to 
invite tenders for carrying out the work. 


Long Eaton.—An interesting and instructive discussion took 
place at the last meeting of the District Council round the applica- 
tion of the local Co-operative Society for permission to lay electric 
light mains between its old and new premises. Long Eaton is а 
district with a population of 13,000, and it was remarked by several 
councillors that some day the Council might itself desire to under- 
take to supply electric light in the district, and that the proposal 
of the Co-operative Society might interfere with the Councils 
rights in this respect; in fact, many pertinent questions were 
asked, but scarcely answered, the Society evidently having powerf 
influence on the Council, with the result that the application was, 
in the end, granted. The Co-operative Society of Long Eaton has 
succeeded in obtaining the consent which has, we think on the 
whole advisedly, been usually sternly withheld by local authorities. 


Luton.—At last week’s meeting of the Corporation the subject 
of electric lighting occupied the chief share of attention. The 
Town Clerk reported that the Board of Trade had deferred 
the question of the revocation of the Corporation’s Provisional 
Order until Dec. 31 next. A report from the Committee ap- 
pointed some time back to visit Brighton, Bradford and other 
stations was read. It was resolved, in view of obtaining ful 
plans, drawings, specifications and estimates far the erection 
of supply station buildings, that Mr. Albion T. Snell should 
be asked to confer with the Electric Lighting Committee as to 
whether he would be prepared to advise the Corporation in the 
matter. The Committee's report proved a lengthy and exhaustive 
document, and was read by Mr. Wilkinson, who graphically 
described the installations at Brighton, Bradford and Dewsbury. 
The report gave the Committee’s conclusions as follow :—(1) That 
Luton should first of all obtain a good system ; (2) that all care 
should be given that only the best material and workman: 
ship should be employed throughout the installation, particu- 
larly in regard to the mains, and in all cases not to sim 
at selecting the lowest tender ; (3) to secure as residen: 
engineer а man who could see the schemes thoroughly carri 
through, and when completed to secure his services as engineer to 
the undertaking ; (4) that a municipal electric lighting installation 
can be efficiently put down at Luton and properly administered ; 
(5) the Corporation should not themselves wire buildings, аз this 
could be better done by the tradespeople and outside companies; 
and, finally, that the electric light, when properly managed an 
after the first year or two's work, is a profitable business. They 
recommended а low-pressure three-wire system, with 460 о 
on the two outer mains and 230 volts for privato supply, whic 
would enable the Corporation at a future date when electricity wa 
applied to the local tramways to utilise their existing staff al 
plant. This system was recommended by Mr. Saell as the idea 
system for Luton, and Mr. Sneli's recommendations were endorse 
by the Committee. Thereport was adopted practically unanimously, 
only one vote being against the Committee's recommendations 
It was also unanimously agreed that the Corporation should itse 
undertake electrical supply, and that no further communication 
from outside should be considered. T 

Melbourne (Australia).—It is announced that the City Counc 
has decided to purchase the undertakings of the two electric lighting 
companies operating in Melbourne, and to take in hand i 
public lighting and the supply of electric curren* for private use* 
Notice of purchase has been given to the companies concerned, ла 
it has been decided by the City Council to approach the ворог! : 
municipalities on the subject of lighting by electricity the dir : 
under their control. The Electric Light and Power Act of yu 
colony provides that each company shall receive the value of 1 
works, materials, land, and buildings, with 10 per cent. 8 59 
The book values of the assets of the two companies amount 
nearly £10,000. 

Newport (Mon.). The Borough Council have decided to appa 
to tho Local Government Board for powers to borrow £6,150 
electric lighting purposes. rd 
. North Shields.—On Friday last a Local Government ше 8 
inquiry was held into the application of the Corporation for po 
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to borrow £1,850 for electric lighting extensions. There was no 
opposition. 

Nottingham.—A meeting of the Nottingham Chamber of 
Commerce was held last week, at which the question of the attitude 
to be adupted by the Chamber in regard to the Bill now before 
Parliament for conferring powers on the General Power Distributing 
Company was discussed. The Council of the Chamber had already 
passed a resolution in support of the Bill, and a motion to rescind 
this resolution was at the present meeting stoutly supported by 
Sir Samuel Johnson, town clerk of Nottingham, who pointed out 
that the Corporation electricity scheme would be seriously affected 
by the proposed competition of the General Power Distributing 
Company. The action of the Council was, however, ultimately 
endorsed by the meeting by 21 to 16. 

Oldham.—Mr. S. W. Newington, borough electrical engineer, 
at last week's meeting of the Electric Light Committee, presented 
the result of the year's working at the supply station. The total 
capital expenditure to the end of March was £49,060, against 
£39,604 in the previous year. The total revenue was £6,837, 
against £5,470; expenditure £2,345, against £2,533. The gross 
profit was £3,492, against £2,946, and the net profit £1,351, 
against £1,043. 21,626 8 c.p. lamps were connected with the 
mains, against 15,763 in the previous year; 322,203 units of cur- 
rent were sold, against 227,982, the average cost per unit being 
1 746d., against 2°667d. Mr. Newington reported that the gene- 
rating plant was taxed to almost its utmost capacity, and the 
demand for current was still active. Mr. Newington's report was 
adopted. 


Paisley.—The sub-committee of the Town Council recently 
appointed to consider the proposed electric tramway scheme on а 
report prepared by Mr. Teague, the burgh electrical engineer, 
reported that it had been unanimously decided to recommend that, 
in the event of electric tramways being constructed, the overhead 
system of traction should be adopted, and that the construction 
work should be done by the Corporation under the direction of the 
undertakers, the British Electric Traction Company. The Council 
discussed this report on Tuesday, and remitted the matter back to 
the sub-committee for further consideration. 


Plymouth.—The Electric Light Committee of the Corporation 
estimates the amount to be expended during the current year on 
capital account for the Corporation electricity supply works at 
£42,140. £10,089 had been expended up to March 31 last. The 
Local Government Board's sanction has been obtained for the 
expenditure of £40,600 on the electric lighting undertaking. 


Private Bill Legislation.—In the House of Lords on Monday 
the City and Brixton Railway Bill was read a third time, and passed. 

The Chichester electric lighting Provisional Order has been sent 
down for second reading in the House of Lords. The ВШ has 
passed through the Commons. 

The Doncaster Corporation Electric Lighting Provisional Order 
Bill has been reported for second reading to the House of Lords. 
The Bill has passed through the Commons. 

The Electric Lighting Provisional Order Bill, which confirms 

Electric Lighting Orders for Chorley, Crewe and Birkdale has passed 
the second reading in the House of Lords, as has also the Wigan 
Corporation Bill. 
. There is an unusually long list of opponents to the Bill promoted 
in Parliament by the Manchester Carriage and Tramways Company, 
which proposes to adopt electric traction on an extensive system of 
tramways established, and to be established, in Manchester and sur- 
The petitioners against the Bill iuclude nearly 
every local authority and the great railways whose lines run into 
the district. 


Provisional Orders.— The Board of Trade have just issued two 
Provisional Electric Lighting Orders, one to the County of London 
and Brush Provincial Company, who are allotted an area com- 
prising so much of the district of the Holborn District Board 
of Works as lies west of the Gray's Inn-road and north of High 
Holborn, including Gray's Inn and Furnival's Inn, and so much of 
the district of the St. Giles District Board of Works as lies north 
of High Holborn and New Oxford-street. The second Order is 
issued to the Charing Cross and Strand Corporation, who are 
empowered to supply an area comprising the districts of the 
Holborn and St. Giles Board of Works south of the area granted 
under the first Order, including Lincoln’s Inn and Staple Inn. 

Rotherhithe (London).— The Vestry discussed at its last meet- 
ing & recommendation that current should be taken from the 
London Electric Supply Corporation for lighting the Town Hall. 
Mr. Brown thought the Vestry should provide their own electric 
energy, but was informed by Mr. Kimber that it would be much 
cheaper to take current from the Corporation. The recommenda- 
tion was adopted. 


Ryde (Isle of Wight). — The residents of this town are to have 
another opportunity of discussing the electric lighting question, as 
& meeting of the townspeople is to be called by the Mayor to con- 
sider the subject. 
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Sheffield.—The Sheffield Chamber of Commerce have decided 
to support the Bill now before Parliament promoted by the General 
Power Distributing Company. 

The Tramways Committee of the Corporation have received a 
report from Mr. F. Nell on the proposal to utilise compensation 
water for the generation of electric current for traction purposes. 
The report is to the effect that the scheme is not practicable. Mr. 
Neli’s report confirms those presented to the Committee by the 
water engineer and the electrical engineer to the Corporation. 


Shrewsbury.—At a special meeting of the Town Council on 
Monday it was decided to make application to the Local Govern- 
ment Board for powers to borrow £35,000 to complete the purchase 
of the Shropshire Electric Light and Power Company's under- 
taking. 

The Board of Trade have issued copies of the new Provisional 
Order just forwarded to the Corporation, authorising them to supply 
electricity throughout the area of the borough. The Order, which 
requires the confirmation of Parliament, expressly provides that 
the Corporation shall lay distributing mains along Abbey Foregate 
within two years from the commencement of the Order, but the 
Board reserve the right to fix a date for the commencement of 
the Order,” which will not be until the Board ‘‘are satisfied that 
the Corporation have completed the purchase of the undertaking 
of the Shropshire Electric Light and Power Company (Limited). 
The net profit to be made by the Corporation for the supply of 
electricity is limited to a maximum of 5 per cent. on the capital 
expended. 

Btockton-on-Tees.—4A Local Government Board inquiry was 
held last week into the application of the Corporation for sanction 
to borrow £30,000 for electric lighting purposes. The town clerk 
(Mr. M. B. Dodds) said that as the scheme had not been carried . 
out under the original Order an extension of two years had been 
obtained, and although this extension would soon expire the Gas 
and Electrio Lighting Committee had not been idle. The Corpora- 
tion had decided, if the desired borrowing powers were obtained, 
to accept the tender of the Brush Electrical Engineering Company 
for carrying out the installation. It was intended to establish 
electricity works at the gas works. Although sanction for borrow- 
ing £30,000 had been applied for, the initial outlay would not bo 
more than £22,000. The gas manager (Mr. W. Ford) said the 
proposed electricity supply undertaking would obviate the neces- 
sity for new gas works, which might cost from £100,000 to 
£150,000. Mr. C. E. Vesey-Drown gave technical details. 

Swinton and Pendlebury.—The District Council have intimated 
that the question of the supply of electric current for this district 
will shortly be taken into consideration. 

Taunton.—The monthly increase to the number of connections 
to the Taunton Town Council's electricity supply for the month of 
May was equivalent to 623 8-c.p. lamps. 

Thanet Electric Tramways.—lIt is stated that a hitch haa 
occurred in the negotiations for the construction of this line which 
will have the effect of preventing the scheme in present form being 
cartied through. 

The Electrophone.—Ona Friday last, at its London headquarters, 
the Electrophone Company demonstrated the efliciency of their 
system to a number of guests, amongst whom were Mr. W. H. 
Preece and Sir Arthur Sullivan. 


The Municipal Supply of Electric Light Fittings.—At a 
meeting of the Lowestoft Town Council on Tuesday the (ieneral 
Purposes Committee reported that they had received a letter from 
Mr. H. S. Foster, M.P., stating that he had had a conversation 
with the President of the Board of Trade on the subject of Electric 
Lighting Provisional Orders, and that he was informed that in the 
opinion of the Board of Trade corporations undertaking electric 
supply had powers already, under the 1832 Act, to supply elec- 
trical fittings fand fixtures, Kc. If, however, this is not the case, 
the Board of Trade are advised that they are not able to grant 
such powers to corporations by Provisional Order. The Board 
denied that a meter is a fitting, or in any way analogous. 

The Telephone in Yarmouth.—The Yarmouth Town Council 
on Tuesday unanimously resolved to petition the Postmaster- 
General for the establishment of a municipal telephone exchange in 
the town. 

Towyn and Aberdovey.—4A committee of these councils is con- 
sidering the advisibility of lighting the districts by electricity, 
and will shortly present a report. 

Trunk Telephone Rates on the Continent.— Telephone com- 
munication is now established between Brussels, Antwerp, 
Cologne and Düsseldorf, at a charge of 2s. for three minutes’ con- 
versation, and between Düsseldorf and Verviers at 1з. for tho 
same period. 

Twickenham (Middlesex).—' The District Council are consider- 
ing the proposal from Edmundson’s Electricity Corporation (Limited) 
for the establishment of a local electric supply company to provide 
electric current in the districts of Twickenham and ‘Teddington, 


‘The Committee which is considering the subject will shortly report, 
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"X Wolverhampton.—At Monday's meeting of the Town Council, 
Ald. C. T. Mander moved the adoption of the Lighting Committee's 
report, which shows a profit on the past year's electric lighting 
operations of £589, 14s. 4d. after payment of interest and sinking 
fund amounts. This sum has been applied to the reduction of the 
deficiency on the working of previous years, reducing this to £588. 
The gross profit on the year's work was £2,834. The total capital 
expenditure to 31et March last was £41,781. The report was adopted. 

A report has been presented to the Council by the Lighting Com- 
mittee on the subject of the charge for electrical energy for motive 
power, and with regard to the hire of fittings and motors. The 
Committee proposed that from July 1 the charge for current for 
power purposes should be 2d. per unit on a maximum demand of 
two hours per day and 1d. per unit for energy consumed in excess. 
These are the lowest rates yot introduced into this country, and it 
is considered that their adoption by the Council must lead toa 
considerable extension of the use of electric motora. The Com- 
mittee propose to obtain the sanction of the Local Government 
Board to а loan to enable them to purchase and hire out 
motors and to enable them to provide the initial capital for wiring 
and fitting up consumers’ premises for light. It is proposed that 
the motors shall be hired out on the simple hire system or on the 
hire-purchase system, whilst for wiring consumers’ premises & 
charge should be made, either by way of annual rent or by a 
charge not exceeding ld. per unit of current consumed. It has 
further been decided that from July 1 the price for current for 
lighting shall be 6d. per unit ona maximum demand average of two 
hours per day per quarter from Sept. 30 to March 31, and one hour 
per day per quarter from April 1 to Sept. 29, and 3d. per unit for 
all current used in excess. These proposals have all received 
the sanction of the Council. 


COMPANIES MEETINGS AND REPORTS. 


— cre 


Callender's Cable and Construction Company (Limited). 


The ordinary general meeting was held on Wednesday, at the offices, 90 
Cannon-street, under the presidency of Mr. Henry Drake. 

The SECRETARY Mr. Н. L. Manning) read the notice convening the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN said: I hope you will consider that the accounts are 
satisfactory. We, as Directora, are very well satisfied with the progress of 
the Company. We think that we have had а very prosperous year, and the 
figures in the balance sheet carry out that view. I will call your attention 
to a few of them, as I think they may be of interest to you. In the first 
place you will observe that we have spent £11,575 on enlargement of works 
and additional plant. That is in addition to the £2,985 which has been 
written off profits for repairs and maintenance. In 1896 we spent nearly 
the same amount, £11,238. The next item to which I would call your atten- 
tion is cable drums. That stands as an asset at £2,803 against last year £2,170. 
I think that is a very fair indication of the business we are doing, because 
we use these drums for winding our cables on, and the item is one-third 
more than it was last year. The next item is stock in hand, which is only 
£1,200 more than it was last year. Then come expenditure on contracts 
and sundry debtora, and here there is an increase of £26,000-—that is to 
вау, those two items together amount to about £100,000, against 
£74,000. That is very satisfactory. The cash at the bank and bills 
receivable amount together to £9,136, agaiast £15,223 in the last balance- 
sheet, which, I think, shows that we are using our means as closely 
as we can. The item of shares in other companies stands at £6,605, 
against £8,800. That arises in this way. We have sold shares that 
we held in 1896, and we have placed all the money we have received 
for them to the credit of that account. We have taken up а few more 
in the course of our business, but we have not increased the value of 
the shares we held, but have left them as they stood in the last 
balance-sheet. The result is that there is ап undisclosed profit, 
there of many thousand pounds—probably £10,000—which is very 
satisfactory. We do not wish to deal with that, however, until 
we have realised it. With regard to the profit and loss account, 
the balance to credit is £17,696, against £13,587. That is an 
increase of £4,000. We propose to deal with this by paying ба. a 
share, being the balance of 10s. per share dividend, which is 10 per cent., 
and that will amount to £10,000. We also propose to pay a bonus 
of 23. Od. а share, or £2,500. That return is equal together to 121 per 
cent. on our shares. We also propose to carry forward to next year's 
account £5,196. I hope you will consider this satisfactory. The 
business of the Company has very largely increased, and that 
brings me to two points mentioned in the report, upon which I will 
make a few observations, It is absolutely necessary that our works 
should be extended. We have not room to carry on the business which 
we have in hand, and which in all probability we shall get. We 
have been considering the question of extension for a long time, 
and at last we had an opportunity of buying 25 acres of laud adjoin- 
ing our factory. It has no river frontage, but that is immaterial, as 
we have already as much river frontage as we want, and this enabled 
us to buy the land cheaply, especially buying such a large block as 
25 acres. It cost us, I think about £130 an acre, which for our 
purpose is very small, There was a quantity of about four acres which we 
were in negotiation for on the other side of the works, which had river front- 


age, and we were quite ready to give £500 an acre for that, but we could 
not obtain it. When this other land was offered, we thought it was far better 
for us tu have a large area like this. It will decrease the rate of insurance 
we pay. This brings me to the other point about the capital. Our present 
capital is quite insutlicient. You will observe that we have sent out notice 
for an extraordinary meeting to increase the capital by £100,000, but 
there is a statement in this report which I desire to qualify. 16 is 
stated “It ja not contemplated to issue more than 10,000 of these shares 
at the present time, and these will be offered first to the existing share- 
holders in terins of the articles of association." Now we have gone most 
carefully into this matter since the report was issued, and we have come 
to the conclusion that we must issue the whole amount- -probably extending 
the period of payment over a longer time than we should otherwise do. But 
we think that the whole amount must be issued. This does not affect the 
resolutions you will be asked to pass at the extraordinary meeting, but 
having made the statement which I have read in the report I felt bound 
to qualify it. I now move — 

* That the balance-shect of the Company as laid before the shareholders be 
received and adopted,” 

Lieut.-Col. G. A. ELLIOT seconde the motion, which was carried 
unanimously. 

The retiring Director, Mr. W. О. Callender, and the auditor, Mr. James 
Worley, F.C.A., were afterwards re-elected. 

The Managing Director (Mr. T. O. CALLENDER), at the request of 
the chairman, afterwards addressed the meeting on the position of the 
Company. He stated that they had done a very good business in the past 
year, but what they did in 1897 was nothing compared with the work they 
were getting now. Their only difficulty was to turn it out, and they were 
obliged to refuse a lot of orders, Last month the work done by 
them was the heaviest in their history, but he was at the factory 
on the previous day, and the foreman then told him that the business 
in the present month was going to beat that which was 
done last month. He quite endorsed what the Directors had said 
in the report as to the necessity for further capital —not only working 
capital, but capital for the extension of the buildings, plant and machinery. 
Unless anything which was quite unforeseen happened, it was quite likely 
that in two or three years’ time their present business, large as it was, 
might be doubled, It would probably be satisfactory to the shareholders 
to know that at least 90 per cent. of the busiuess they were doing was with 
leading corporations. This class of business meant a very large lock-up of 


capital, as corporations did not pay quickly ; but they paid very well in 


the end, and the Company were not likely to make any large proportion of 
bad debts in connection with such work. | 

A vote of thanks to the Chairman, Directora and Staff was afterwards 
proposed, and waa acknowledged by the Chairman. 


An extraordinary general meeting was held subsequently, when resolu- 
tions were sulmitted and carried for increasing the capital of the 
Company to £200,000 by the creation of 20.000 new shares of £5 each, 
to be called Preference shares, aud the holders to be entitled to a cumula 
tive preferential dividend at tbe rate of 5 per cent. per annum; the 
Company also to be entitled “to create further new shares to rank in all 
respecta pare passu with the said Prefence shares.“ 


British Thomson-Houston Company (Limited). 


The third ordinary general meeting was held at the offices, 83, Cannon: 
m London, E.C., on the 10th inst., under the presidency of Mr. F. А. 
Lazarus. 

The ASSISTANT SECRETARY (Mr. A. Clements) haviog read the 
notice calling the meeting, the report of the Directora was taken as read. 

The CHAIRMAN then said: Our business has gone on very quickly 
during the year, and we have had to extend our offices and premises а 500 
deal I do not think there is anything much that I can say to you except 
that it may be of interest to you to know about the principal traction 
contracts which we have now in hand, We have the big City tramways 
of Dublin, Cork, which із also a lighting concern; the Central London 
Railway, Middlesbrough, Sheffield, Dudley-Stourbridge and Oldham: 
Ashton. Those are the principal inclusive contracts. There 13 a 
good deal of other business. With respect to all these contracts 
which are in course of execution, we have not taken any pr? | 
in the course of the present year on them. Beyond that, all that 
think I should like to say a few words about is the patent situation. 
We do not rely on patents, practically epeaking, for the success of the 
Company, because we consider that the best patent we can have 18 to do 
our work well, give good machinery, come up to time, and rely on the wor 
itself; but as the industry has developed in England—and is develops, 
ав you know, very quickly—we have latterly found that competitors hiv? 
come along, and a good many of them, as we consider, are infringing our 
patents, We have spent about £100,000 on acquiring them, and we ME 
very seriously considering the question whether, as we have paid 4100 
for them, it is not worth something more to protect them. I have nothing 
to propos? to you in regard to this matter to-day, but I fancy, as things are 
going, that we shall have to take up an aggressive attitude—not ER 
attitude of waiting for something to turn up, but we think 1t mA e 
necessary for us to spend what is needful for protecting our patents. | 
want аз much as possible to keep out of the hands of legal gentlemen, 33 y 
find that they cost a great deal of money and take up much time ; but à 
the same time we fcel that this necessity may be imposed on us, 80 г 
wanted to warn you about it lest we should have to show you next di 
that we have spent money in this direction. I shall be happy to ш 
any questions. He then concluded by moving the adoption of the repor 
&nd accounts. | 

Sir THOMAS THOMPSON, Bart., seconded the motion, which was 
carried unanimously. | 
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Resolutions were afterwards passed re-electing the retiring directors and 


CENTRAL LONDON RAILWAY COMPANY.— The transfer books of this 


ND auditors, and declaring dividends of 10 per cent. for the year on the “A ” Company will be closed from 20th to 30th inat. inclusive, 
ч ў and “ B" shares, out of the net profits for the 12 months ended March CHADBURN'S (SHIP) TELEGRAPH COMPANY (LIMITED). —This Com- 
au Slst last. : | | . | pany announce that share certificates can now be obtained in exchange for 
Pi The proceedings terminated with a vote of thanks to the Chairman. letters of allotment and bankers' receipta. 
i CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).— The transfer 
8 books of this Company are closed from the 15th inst. to July 1st. 
n NEW COMPANIES, STATUTORY RETURNS, &e. CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED),— 
+ HARRY W. COX (LIMITED).—This Company was registered on June 8 | Notice is given that tho transfer books and register of holders of Five per 
5 with а capital of £2,000 ia £1 shares, to carry on the business of elec- | Cent. Redeemable Debenture Stock of this Company will be elosed from 
E trician, electrical and mechanical engineer, model maker and manufacturer | the 21st to the 30th inst., inclusive, for the purpose of preparing the 
m of electrical and scientific apparatus now carried on by Н. W. C. Сох, at warranta for interest due to July 1 next. 
> 10, 11 uos. „ ооу ашо The first Directora ELECTRIC AND GENERAL INVESTMENT COMPANY (LIMITED). — The 
zd are: Н. W. C. Cox, B. Aylward and C. Е. Leighton. , transfer books and register of members of this Company will be closed 
d ELECTRIC POWER COMPANY OF SANTIAGO DE CHILI.—It is stated | from the 13th to the 28th inclusive. 
x that a company with this title has been formed in Berlin, witha capital of ELMORE’S GERMAN AND AUSTRO.HUNGARIAN METAL COMPANY 
o £1,200,000. One-half of the capital has been allotted to Messrs. W ernher, (LIMITED). — An issue of £60,000 Six per Cent. Debenture stock of this 
Beit and и TUR ү uud 1 0 the rb os Company has beeu offered for subscription this week, Tho stock is issued 
Klektricitàta Севе ы aft and „Messrs, Ludwig, we and Co The at par and is redeemable at £105 on July 1, 1908, or at any time pre- 
operations of the Company comprise the establishment and working of viously at 110 per cent. The lists closed yesterday 
" large electrical undertakings in Chili. It is understood to be not im- У. І 
й probable that ultimately the Company will invite subscriptions for a | | GREENWOOD AND BATLEY (LIMITED).—The transfer books of this 
ү portion of its capital in London. Company are closed from 13th to 25th inst. inclusive, 

MACKBY, MACKEY AND CO. (LIMITED.)—This Company was regis- NATIONAL TELEPHONE COMPANY (LIMITED).—The transfer books of 
tered on June 7, with a capital of £5,000 in £10 shares, to carry on the | the Three and a-Half per Cent. Debenture Stock of this Company will be 
business of incandescent lamp makers, manufacturing chemists, &c. The | closed from the 17th to the 30th inst. inclusive. 
first Directors are: J. A. D. Mackey (chairman), R. Mullard and C. P. SOCIETE DES MOTEURS ELECTRIQUES (SYSTEME HBILLMAWN).— 
Tregellas. This French Company is to be voluntarily wound up, a deficit being shown 

OBERSCHLESISCHE KLEINBAHMEN UND ELECTRICITATSWERKE | оп the accounts of nearly 800,000fr. A new company, with a capital of 

| GESELLSCHAFPT.—A Company has been formed at Kattowitz, with a | 9,000,000fr., and to be called the Société Industrielles de l'Electricité, is to 
Т capital of £225,000, to construct and work a light electric railway between | be formed to take over the interests of the older concern. 

Benthen, Kattowitz and Myslowitz (Germany). : STOCK EXCHANGE NOTICE.—The Stock Exchange Committee haa 
| — ——b— been asked to appoint a special settling day for 214, 296 shares of £5 each, 
| ЕГЕСТВІС EXPLOITATION COMPANY (LIMITED).—The 1897 return, fully paid (Nos. 48,001 to 262,296), and 48,000 shares of 5s. each, 3s. paid 

* filed ou April 22, states that the capital is £25,000, in £1 shares, of which | (No, 1 to 48,000) in the Automatic Telephone Company (Limited), 

» ful ване has been called on 20000 have been issued as paid, and the | WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED) This 
i ull amount has been called on the remainder. | Company's traffic receipts for the week ended June 10 (after deducting 

' ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED).—The | 17 per cent. of the gross receipts payable to the London Platino-Brazilian 
a annual return made up to May 11 has been filed. The nominal capital is Telegraph Company, Limited) were £2,850. 

* Aa in £1 shares, of which 171,504 have been taken up, and issued as WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—-The 
б чну paid. . estimated amount of the traffic receipts of this Company for the half 
Me RAND CENTRAL ELECTRIC WORKS (LIMITED).—The annual return month, ended May 31, is £4,012, against £2,448 in the corresponding 
5 made up to April 28 has been filed. The nominal capita] of £300,000, in period of 1897. 

£1 shares, has all been taken up, and 25,000 shares have been issued as 
fully paid, the full amount being called and paid on the remainder. — — EA 
Line. Week | 8 | Ine | Мо timum 

hat CITY NOTES. "aue 3 of Dec. weeks Amount. Inc 
d — — > — ——!___ -— = Dec 
: MEMORANDA.—Bank rate 3 per cent. (since June 2, 1898). Price of 1898 £ £ I £ £ 

silver 26170. per oz. June 16). Consols (23 per cent.) 111.111 % for | Birmingham Tramways.|'Junell| 3,829 |- 453. T. 
E money, 1114—1115 for account; 23 per cent. 104f—105 (June 16). | Bristol Trams & Carriage „ 10 |2,899 |- 466 23 | 59,098 |+ 7,967 
| Stock Exchange Settling Days: Consols, July 1; Stocks and Shares City & South London Ry. 12 | 931 + 51 24 | 94,558 |+ 343 
Continuation Day, June 27; Ticket Day, June 28; Pay Day, June 29; | Dover Tramways ......... „ 11] 157| .. | 40, 4,765 .. 
Mining Share Carry-over Day, June 26. Dublin United(Southern) |* „ 10 | 648 — 272 23| 10,963 |- 
а BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED) —The Liverpool Overhead Rly. f „ 12 |1,482 |- 375 24 54,063 |+ 1,611 

К transfer books of the Four and a-half per Cent. Second Debenture Stock | Sheffield Tramways ...... F „ 12 |1,07) — 160... |н E 

3 of this Company will be closed from June 18th to July 1st, inclusive. * Whit weck last year. t Included Whit Monday last year. 

i ooo eel ee eee eee 

— — — M —————————————————————————MMMÁ— —ÁÁÁ—ÁOAAOA 
= ELECTRICAL COMPANIES’ SHARE LIST. | 

: AMOUNT | LAST ой Price RATE PER BUSINESS DONE 

a - WEE&E'SPRION | W A CENT. DURING WEEK 

: AMOUNT LM 1 70 NAMS Е 8 June 15 | YIELDED. SEHE DOR. ENDING JUNE 16. 

А ELECTRICITY SUPPLY COMPANIES. | Jasa Highest | Lowest 
6,000 10 90 Bournemouth and Poole Electricity Supply Ord. } 114 | 91 10; Se s ee Кр 
6,000 10 T Do. 4j per Cent. Cumulative Pref. .... 10j 11 101 1; „ S "S = 
30,000 b 4/0 | Charing Cross & Strand Klectricity Supply Corp. 12 13 | 12 18 2 13 10 | Fetraary & August 174 124 
s 90,000 b 2/3 Do; 43 per Cent. Ргеѓегепсе....... „...... 6 91 6 6j з 9 8 р " - — 
£24,000 b 86 | Chelsea Electricity Supply Ordin —— —À 8j NR 8 9 8 6 S | March „......... 81 8} 
£60,000 Rtock 44 * Do. 44% Debenture stock (red.) ))) 115 117 115 117 817 5 June nd December & ae 
s $1,200,000} $1,000 57 Chicago Edison Ist Mort. 5.’ 30 yearGoldBonds(red)) 103 107 105 107 4 13 1t xe Е i 

60,000 lo 20/0 City of London Electric Lighting 24) 95} 20 97 814 1 February & August 2.3 251 

40,000 10 6% bo. 6% Cumulative Prein 10) 17% | 16h 173 8 8 7 | January aud July vs = 
2400. 000 bx | Do. 57 Debenture Stock (red.) 120 194 | 129 184 814 3 | Juneand Deceniber 82 ee 

10,000 10 a Do. Provident Certiflea tes 16 174 18 19 "T T 188 Ж 

£30,000 410 - County of London & Brush Prov. Ord. (fully paid, 18 14 i 13 14 os a 134, 13i 

10,000 10 РА Do. all, 6} 74 6 79 SK "n 7 6} 

20,000 £10 6/0 Do. 6% DUMAIN TS кылдын uso 10 10 | p E, 3 u 0 March & September » 

-to-H« { rd. T и 

10000 25 3/8 uo 3 рег Cent, Preferente l.i Seasons -| 1b ш , 14 14 | 9 010 | March & September | їй 

13) are ee Т 1 1 „% „ | January and July . 

55,000 28 оов теси Supply Ordinary ...... == = = = — » : | 85 : : - - — - 

240,250 & А eforenca = авес — a an m m o — — T us 

25 Supply Ord! зеш» 15 _ 16 15 16 315 0 | April and October.. 16} 151 
| З "000 Stock 441 niu 1447 Deb. Stack Fit A == 117 121 | 117 121 818 6 | Jane and December 1194 1183 
4,000 1 is Northampton Electric 67 Preference .,.......... | ц T =. га 
P 6,452 s 12/0 dd En ui Ordinary mo ae oa oo oo m ao mm o p 15 " E 2 М 1 | March — 20... - 728 
405 Stock 5% River Plate Elec LA Pret, ГЫ У iat Mor Deb, 10 i | EU id : " i January and July ., i 
090 | 100 | ag |. Do. aag e А 
31,950 6 11/0 | B& James and Pall Mall Electric Ordinary ~=] 16 17 16 17 4 5 4 | February & August 16} | 16 
,000 6 8/6 7 per Cent. Preference ...... 5 93 103 9 810 0 " d Dec m 94 č 
1000 | Stock | 4X |" Do, 4per Cent. 5 е 107 ч, 10 10 | 813 1 June and December dui Ue 
| ү, s Sout zlectrie Su dina vs © — 

76 900 5 ' 8 Westminster Blectrio Supply Onlidary с. 15h 16 15 16 | 816 0 March & September | 16$ 154 

18,848 6 7% | Yorkshire Ноцве-бо-Ноцве ...................... 88 | 8} { | T February i 119355 T T 

18,626 6 77 Do: (GEpsld) cog acer cases cs адкат 6 ei 6 6 4 9 7 , February and July.. , “ = 
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"^ Wolverhampton.—At Monday's meeting of the Town Council, 
Ald. C. T. Mander moved the adoption of the Lighting Committee's 
report, which shows а profit on the past year's electric lighting 
operations of £589, 14s. 4d. after payment of interest and sinking 
fund amounts. This sum has been applied to the reduction of the 
deficiency on the working of previous years, reducing this to £588. 
The gross profit on the year's work was £2,834. The total capital 
expenditure to 31st March last was £41,781. The report was adopted. 

A report has been presented to the Council by the Lighting Com- 
mittee on the subject of the charge for electrical energy for motive 
power, and with regard to the hire of fittings and motors. The 
Committee proposed that from July 1 the charge for current for 
power purposes should be 2d. per unit on a maximum demand of 
two hours per day and 1d. per unit for energy consumed in excess. 
These are the lowest rates yet introduced into this country, and it 
is considered that their adoption by the Council must lead toa 
considerable extension of the use of electric motors. The Com- 
mittee propose to obtain the sanction of the Local Government 
Board to а loan to enable them to purchase and hire out 
motors and to enable them to provide the initial capital for wiring 
and fitting up consumers’ premises for light. It is proposed that 
the motors shall be hired out on the simple hire system or on the 
hire-purchase system, whilst for wiring consumers' premises а 
charge should be made, either by way of annual rent or by a 
charge not exceeding ld. per unit of current consumed. It has 
further been decided that from July 1 the price for current for 
lighting shall be 6d, per unit ona maximum demand average of two 
hours per day per quarter from Sept. 30 to March 31, and one hour 
per day per quarter from April 1 to Sept. 29, and 3d. per unit for 
all current used in excess. These proposals have all received 
the sanction of the Council. 


COMPANIES MEETINGS AND REPORTS. 


a= pa 


Callender’s Cable and Construction Company (Limited). 


The ordinary general meeting was held on Wednesday, at the offices, 90 
Cannon-street, under the presidency of Mr. Henry Drake. 

The SECRETARY (Mr. H. L. Manning) read the notice convening the 
meeting, and the report of the Directors was taken as read, 

The CHAIRMAN said : I hope you will consider that the accounts are 
satisfactory. We, as Directors, are very well satisfied with the progress of 
the Company. We think that we have had a very prosperous year, and the 
figures in the balance sheet carry out that view. 1 will call your attention 
to a few of them, as E think they may be of interest to you. In the first 
place you will observe that we have spent £11,575 on enlargement of works 
and additional plant. That is in addition to the £2,985 which has been 
written off profita for repaira and maintenance. In 1896 we spent nearly 
the same amount, £11,238. The next item to which I would call your atten- 
tion is cable drums. That stands as an asset at £2,803 against last year £2,170. 
I think that is a very fair indication of the business we are doing, because 
we use these drums for winding our cables on, and the item is one-third 
more than it was last year. The next item is stock in hand, which is only 
£1,200 more than it was last year. Then come expenditure on contracts 
and sundry debtors, and here there із an increase of £26,000-—that is to 
клу, those two items together amount to about £100,000, against 
£74,000. That is very satisfactory. The cash at the bank and bills 
receivable amount together to £9,136, agaiast £15,229 in the last balance- 
sheet, which, I think, shows that we are using our means as closely 
as we can. The item of shares in other companies stands at £6,605, 
against £8,800. That arises in this way. We have soll shares that 
we held in 1896, and we have placed all the money we have received 
for them to the credit of that account. We have taken up a few more 
in the course of our business, but we have not increased the value of 
the shares we held, but have left them аз they stood in the last 
balance-sheet. The result is that there is ап undisclosed profit, 
there of many thousand pounds—probably £10,000— which is very 
satisfactory. We do not wish to deal with that, however, until 
we have realised it. With regard to the profit and loss account, 
the balance to credit is £17,696, against £13,587. That is an 
increase of £4,000. We propose to deal with this by paying 63. a 
share, being the balance of 10s. per share dividend, which is 10 per cent., 
and that will amount to £10,000. We also propose to pay a bonus 
of 23. 61. a share, ог £2,500. That return is equal together to 125 per 
cent. on our shares. We also propose to carry forward to next year's 
account £5,196. I hope you will consider this satisfactory. The 
busiuess of the Company has very largely increased, and that 
brings me to two points mentioned in the report, upon which I will 
make а few observations. It is absolutely necessary that our works 
should be extended. We have not room to carry on the business which 
we have in hand, and which in all probability we shall get. We 
have been considering the question of extension for a long time, 
and at last we had an opportunity of buying 25 acres of laud adjoin- 
ing our factory. It has no river frontage, but that is immaterial, as 
we have already as much river frontage as we want, and this enabled 
us to buy the land cheaply, especially buying such a large block as 
25 acres. It cost us, I think about £130 an acre, which for our 
purpose із very sinall. There was a quantity of about four acres which we 
were in negotiation for on the other side of the works, which had river front- 


age, and we were quite ready to give £500 an acre for that, but we could 
not obtain it. When this other land was offered, we thought it was far better 
for us to have a large area like this. It will decrease the rate of insurance 
we pay. This brings me to the other point about the capital. Our present 
capital is quite insufficient. You will observe that we have sent out notice 
for an extraordinary meeting to increase the capital by £100,000, but 
there is a statement in this report which I desire to qualify. It is 
stated “It is not contemplated to issue more than 10,600 of these shares 
at the present time, and these will be offered first to the existing share- 
holders in terms of the articles of association.” Now we have gone most 
carefully into this matter since the report was issued, and we have come 
to the conclusion that we must issue the whole amount- -probably extending 
the period of payment over a longer time than we should otherwise do. But 
we think that the whole amount must be issued. This does not affect the 
resolutions you will be asked to pass at the extraordinary meeting, but 
having made the statement which I have read in the report I felt bound 
to qualify it. Т now move — 

* That the balance-sheet of the Company аз laid before the sharcholders be 
received and adopted.” 

Lieut.-Col. G. A. ELLIOT seconded the motion, which was carried 
unanimously. 

The retiring Director, Mr. W. O. Callender, and the auditor, Mr. James 
Worley, F.C.A., were afterwards re-elected. 

The Managing Director (Mr. T. O. CALLENDER), at the request of 
the chairman, afterwards addressed the meeting on the position of the 
Company. He stated that they had done a very good business in the past 
year, but what they did in 1897 was nothing compared with the work they 
were getting now. Their only difficulty was to turn it out, and they were 
obliged to refuse a lot of orders. Last month the work done by 
them was the heaviest in their history, but he was at the factory 
on the previous day, and the foreman then told him that the business 
in the present month was going to beat that which was 
done last month. He quite endorsed what the Directors had said 
in the report as to the necessity for further capital —not only working 
capital, but capital for the extension of the buildings, plant and machinery. 
Unless anything which was quite unforeseen happened, it was quite likely 
that in two or three years’ time their present business, large as it Was, 
might be doubled. It would probably be satisfactory to the shareholders 
to know that at least 90 per cent. of the busiuess they were doing was with 
leading corporations. This class of business meant a very large lock-up of 


capital, as corporations did not pay quickly; but they paid very well in 


the end, and the Company were not likely to make any large proportion of 
bad debts in connection with such work. 

A vote of thanks to the Chairman, Directora and Staff was afterwards 
proposed, and was ackuowledged by the Chairman. 


An extraordinary general meeting was held subsequently, when resolu: 
tions were sulmitted and carried for increasing the capital of the 
Company to £200,000 by the creation of 20,000 new xhares of £5 each, 
to be called Preference shares, and the holders to be entitled to à сапа: 
tive preferential dividend at the rate of 5 per cent. per annum; the 
Company also to be entitled“ to create further new shares to rank ш all 
respects pari passu with the said Prefence shares,” 


British Thomson-Houston Company (Limited). 


The third ordinary general meeting was held at the offices, 83, Cannon: 
street, Loadon, E.C., on the 10th inst., under the presidency of Mr. E. A. 
Lazarus. 

The ASSISTANT SECRETARY (Mr. A. Clements) haviog read the 
notice calling the meeting, the report of the Directora was taken as read. 

The CHAIRMAN then said: Our business has gone on very quickly 
during the year, and we have had to extend our offices and premises a £9 
deal. I do not think there is anything much that I can say to you except 
that it may be of interest to you to know about the principal traction 
contracts which we have now in hand. We have the big City tramway? 
of Dublin, Cork, which is also a lighting concern ; the Central London 
Railway, Middlesbrough, Sheffield, Dudley-Stuurbridge and Oldham- 
Ashton. Those are the principal inclusive contracts. There 8 | 
good deal of other business. With respect to all these contracts 
which are in course of execution, we have not taken any protit 
їп the course of {һе present year on them. Beyond that, all that 
think I should like to say a few words about is the patent situation. 
We do not rely on patents, practically speaking, for the success of the 
Company, because we consider that the best patent we can have is to do 
our work well, give good machinery, come up to time, and rely on the wor 
itself ; but as the industry has developed in England—and is developing, 
as you know, very quickly—we have latterly found that competitors have 
come along, and a good many of them, as we consider, are infringing ОШ 
patents. We have spent about £100,000 on acquiring them, and we are 
very seriously considering the question whether, as we have paid £1C0,0 
for them, itis not worth something more to protect them. I have nothing 
to propos3 to you in regard to this matter to-day, but I fancy, аз things are 
going, that we shall have to take up an aggressive attitude—not an 
attitude of waiting for something to turn up, but we think it may v 
necessary for us to spend what is needful for protecting our patents. iui 
want as much as possible to keep out of the hands of legal gentlemen, a“ we 
find that they cost a great deal of money and take up much time ; but at 
the same time we feel that this necessity may be imposed on us, 9n 
wanted to warn you about it lest we should have to show you next Ye" 
that we have spent money in this direction. I shall be happy t9 An 
any questions. He then concluded by moving the adoption of the repor 
and accounts. 

Sir THOMAS THOMPSON, Bart., seconded the motion, Which WP 
carried unanimously, | 


and “ B" sbares, out of the net profits for the 12 months ended March 
Slat last. А 
The proceedings terminated with a vote of thanks to the Chairman. 


NEW COMPANIES, STATUTORY RETURNS, &о. 

HARRY W. СОХ (LIMITED).—This Company was registered on June 8 
with a capital of £2,000 in £1 shares, to carry on the business of elec- 
trician, electrical and mechanical engineer, model maker and manufacturer 
of electrical and scientific apparatus now carried on by H. W. C. Cox, at 
10, 11 and 28, Cursitor-street, Chancery-lane, London. The first Directors 
are: H. W. C. Cox, B. Aylward and C. F. Leighton. 

ELECTRIC POWER COMPANY OF SANTIAGO DE CHILI— It is stated 
that à company with this title has been formed in Berlin, with a capital of 
£1,200,000. One-half of the capital has been allotted to Messrs. Wernber, 
Beit and Co., the remaining moiety being allotted to the Allgemeine 
Elektricitäts Gesellschaft and “Messrs. Ludwig, Loewe and Co The 
operations of the Company comprise the establishment and working of 
large electrical undertakings in Chili. It is understood to be not im- 
probable that ultimately the Company will invite subscriptions for a 
portion of its capital in London. 

MACKBY, MACKEY AND Co., (LIMITED.)— This Company was regis- 
tered on June 7, with a capital of £5,000 in £10 shares, to carry on the 
business of incandescent Jamp makers, manufacturing chemists, &c. The 
first Directors are: J. А. D. Mackey (chairman), R. Mullard and C. Р. 
Tregellas. 

OBERSCHLESISCHE KLEINBAHMEN UND ELECTRICITATSWERKE 
GESELLSCHAFT.—A Company has been formed at Kattowitz, with a 
capital of £225,000, to construct and work a light electric railway between 
Benthen, Kattowitz and Myslowitz (Germany). . 


ELECTRIC EXPLOITATION COMPANY (LIMITED).—The 1897 return, 
filed on April 22, states that the capital is £25,000, in £1 shares, of which 
20,367 have been taken up; 20,000 have been issued as paid, and the 
full amount has been called on the remainder, 


ORIENTAL TELEPHONE AND ELECTRIC COMPANY (LIMITED). —The 
annual return made up to May 11 has been filed. The nominal capital is 
11 in £1 shares, of which 171,504 have been taken up, and issued as 

ully paid. . 

RAND CENTRAL ELECTRIC WORKS (LIMITED).— The annual return 
made up to April 28 has been filed. The nominal capital of £300,000, in 
£1 shares, has all been taken up, and 25,000 shares have been issued as 
fully paid, the full amount being called and paid on the remainder. 


_ M — — — — 


CENTRAL LONDON RAILWAY COMPANY.—The transfer books of this 
Company will be closed from 20th to 30th inst. inclusive, 

CHADBURN'8 (SHIP) TELEGRAPH COMPANY (LIMITED). —This Com- 
pany announce that share certificates can now be obtained in exchange for 
letters of allotment and bankers’ receipts. 

CHELSEA ELECTRICITY SUPPLY COMPANY (LIMITED).—The transfer 
books of this Company are closed from the 15th inst. to July 1st. 

CITY OF LONDON ELECTRIC LIGHTING COMPANY (LIMITED).— 
Notice is given that the transfer books and register of holderg of Five per 
Cent. Redeemable Debenture Stock of this Company will be elosed from 
the 21st to the JOth inst., inclusive, for the purpose of preparing the 
warranta for intereat due to July 1 next. 

ELECTRIC AND GENERAL INVESTMENT COMPANY (LIMITED).—The 
transfer books and register of members of this Company will be closed 
from the 13th to the 28th inclusive. 

ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL COMPANY 
(LIMITED). —AÀn issue of £60,000 Six per Cent. Debenture stock of this 
Company has been offered for subscription thia week, The stock is issued 
at par and is redeemable at £105 on July 1, 1908, or at any time pre- 
viously at 110 per cent. "The lists closed yesterday. 


GREENWOOD AND BATLEY (LIMITED).—The transfer books of this 
Company are closed from 13th to 25th inst. inclusive. 

NATIONAL TELEPHONE COMPANY (LIMITED).—The transfer books of 
the Three and a-Half per Cent. Debenture Stock of this Company will be 
closed from the 17th to the 30th inst. inclusive. 

SOCIETE DES MOTEURS ELECTRIQUES (8YSTEME HEILLMAWN).— 
This French Company is to be voluntarily wound up, a deficit being shown 
on the accounts of nearly 800,000fr. А new company, with a capital of 
9,000,000fr., and to be called the Société Industrielles de l'Electricité, is to 
be formed to take over the interests of the older concern. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
been asked to appoint a special settling day for 214,296 shares of £5 each, 
fully paid (Nos. 48,001 to 262,296), and 48,000 shares of 58. each, 3s. paid 
(Nos. 1 to 48,000) in the Automatic Telephone Company (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).— This 
Company's traffic receipts for the week ended June 10 (after deducting 
17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,850. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—-The 
estimated amount of the traffic receipts of this Company for the half 
month, ended May 31, is £4,012, against £2,448 in the corresponding 
period of 1897. 


BLECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


ak. 


4 | 
Line. Week | B | Ine 3 008048 
CITY NOTES. * E or Dec. weeks Amount. | тш 
—À— J (VT. READ Га 
MEMORANDA.—Bank rate 5 per cent. (since June 2, 1898). Price of 1 £ £ KE £ 
silver 26134. per ez. (June 16). Consols (23 per cent.) 111,5—111j;& for | Birmingham Tramways.|'Junell |5829 |- 453 5 M 
money, 1119—1114 for account; 24 per cent. 104}—105} (Juno 16). | Bristol Trams & Carriage „ 10 |2,899 |- 466 23, 59,098 |+ 7,967 
Stock Exchange Settling Days: Consols, July 1; Stocks and Shares City & South London Ry. |t „ 12 | 931 |+ 51 24 24,558 |i 343 
Continustion Day, June 27; Ticket Day, June 28; Pay Day, June 29; | Dover Tramways ......... „ 11| 157| .. 40 4, 765 .. 
Mining Share Carry-over Day, June 26. DublinUnited(Southern)|* „ 10 | 648 |- 272 25| 10,965 |- 585 
BRUSH ELECTRICAL ENGINEERING COMPANY (LIMITED).—The | Liverpool Overhead Rly.|t „ 12 1,482 |- 375 24, 34,065 |+ 1,611 
transfer books of the Four and a-half per Cent. Second Debenture Stock | Sheffield Tramways ...... Р. 18 1, 070 — 160 | TU e 


of this Company will be closed from June 18th to July 1st, inclusive. 


* Whit week last year. t Included Whit Monday last year. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


'Amoume | LASE | PREVIOUS Prico RATE PER | BUSINESS DONE 
PRESENT| or DIVI- | NAMB WX s Paice | Wednesday, | Синт. DIVIDEND ров. DURING WEEK 
AMOUNT. SHARE. | DEND. : | JUNE 8 June 15. YIELDED. ENDING JUNE 15, 
ELECTRICITY SUPPLY COMPANIES. с & в. d. Highest | Loweat 
6,000 10 Bournemouth and Poole Electricity Supply Ord. 9} 10j 9] 103 * ж | "e ее 
6,060 | 10 » Do. 44 per Cent. Cumulative Pref. .... 101 114 103 111 oe 8 ' | * | — 
80,000 | 5 4/0 | Charing Cross & Strand Electricity Supply Cory. 12 13 12 13 2 13 10 February & August 1 { 128 
,000 5 2/3 Do; 44 per Cent. Preference........ = =e =- 6 63 6 63 222 h f: "83 "a 
£24,000 5 88 | Chelsea Electricity Supply Ordinary ......... 1 9 8 9 EO 8 | MU гү чес 51 s} 
£60,000 | Rtock | 44% Do. 437 Debenturestock(red.) .... 115 117 s 117 817 5 June nd December | e 
$1,200,000 $1,000 | 5% | Chicago Edison lat Mort.57/30yearGoldBonds(red)| 103 107 1 de d "E t| 275 T 
50,000 #10 20% | «луу of London Electric Lighting 9 24h 25 26 27 314 1 3 "^ Angus 2,8 254 
40,000 10 6x Do, 6% Cumulative Prein. 161 17% 164 17j 8 З 7 | January and July . - 
£400,000 Btock bz » Do. 57 Debenture Stock (red.) ........... 129 184 129 134 814 З | Juneand December | — 
10,000 10 a Do. Provident Certificates .............. rr 164 174 18 19 T T ] А i 
£30,000 £10 $ County of London & Brush Prov. Ord. (fully pald, 13 14 13 14 е» 1318 138 
10,000 10 Do- CGA Dell) с, осе артдан 04 7h 6j if Ne March & Septem! ч 
20,000 e10 | 6/0 Do. 6% Cumulative Preference .,...... 2 T 15 Y 1 $ al е 4 : March & September j^ ec 
6 y ( ouse-to-House Electric Lighting Supply Ord. .. 9 ) 84 © = X, | à — 
10 000 25 | 3/6 е ро а Cone Preference ... D 4 2 ое а 103 T D. a 3 010 March & Beptember | pi +; 
75.0 Б 87 rensingzton and Knightsbridge Ord. ............ 15 ( ) К UT < 
50.000 ) М B: od au iR. e 11 8} 7 81 T January and July .. | Р 
555,000 £5 London Electric Supply Ordinary ......————. 31 4{ 31 ^ -— — | ae = 
240, 250 £5 Do, Preferences == а» == = cone wm em em аде 4 і s 4 W.- ә. | T ви 
62,400 10 7/0 | Metropolitan Electric Supply Ordinary —....— ~ l j 15 16 1 2 Ар and 88 163 151 
£220,000 | Btock 45% Do. 44% Deb. Stock First Mortgage 117 121 117 121 8 13 6 une and December 1194 118} 
1,000 1 х Northampton Electric 6% Preference ............ 14 it ^ TE MERE $4 y 
6,452 19 12/0 Notting nil] Electric Ordinary 2... = == 18 1 Г 17% 183 21 ** e ее "- 
275,040 1 ~ Rand Electric ........ MMC a a doigt E 13 1$ „18 ИИ Жане аА лаа с — ‹ 
£125,000 | Stock 5X | River Plate Elec.Lt.& Tr'ct'n Ltd.,5% 1st Mor. Deb. 90 % M3 145 FE = 
0,000 100 82 Royal Electric Company of Montreal Shares — 143 b 10 4 * | A b 
130,900 yn 44% Do. 44% ist o „ IMP 10 103 X4 Scr * 2 and 3 * s 
31,980 5 11/0 Bt. James and Pall Mall Electric Ordinary ... r^ i = E : 18 - February & August 181 16 
20,000 6 8/6 Do. 7 рег Cent. Preference ........ ~. y í У "o 2. d e. 
850.000 Btock 4 Do. 4 — Cent. Debenture b (red. = У - E 107 110 813 1 June and December 2 as 
$5,0C0 5 :3 South London Electric Supply Ordinary (£2 paid). 1 г 2 2 . : 4t : 
79 900 b 8/0 | Westminster Electric Supply Ordinary „= = == == = 154 164 15 16, 315 0 March & aes ket 168 15k 
18,848 5 7% Yorkshire House-to-House .................. sg 5a si 58 1 February une JUS А ats 
18,626 б IE ЛУГ. , EAR ЕШ). acca uo iud CMM on ram E004 de 6 ei 6 91 i 9 7 | February aud Jaly.. “ » 
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ELECTRICAL COMPANIES’ SHARE LIST. n 
PREVIOUB Prioe RATE PER 
passant nr | Divi NAME. WEEK'S PRICE | Wednesday, DIVIDEND Dun. 
* SHARE. | DEND. JUNE 8. June 15. Ip. 
. TELECRAPHS. & s. d. 
E 37,400] £100 4X African Direct Telegraph 4% Mort. Deb. (red). 100 104 100 104 816 11 | January and July 
£25,000 10 -^ Amazon Telegra h. * oe „„ „ „„ 47-99 „% „% „% „„ на „ „„ 7 5 7 8 >. — 
. 125,coc 100 bx Do. 5 per t. Debentures.......saresss= 93 96 93 96 5 6 1 is 
405,560 Stock 150 | Anglo-American ..— 200 0m mmm 64 67 е4 57 4 9 1l | Feb., May, Aug., Nov 
£8,047,5 20 Btock E 5/0 Do. Deferred ** —- «% — = 151 164 16 1¢} ег — 
130,000 10 8 Brazilian Submarine 154 16 1 16 4 7 6 | Mar., June, Oct., Deo. 
£75,000 100 b * Do кре Cent. Debs. ‘(aud Séries, 1900) — — 112 116 112 116 46 2 and Docet 
19,000,000| 8100 $1 | Commercial Cable Capital Stock —————......| 18) 19J 180 190 4 41: | Jan., Apr., July, Oct. T 
29 8,207 Stock 4% Do, 4 per Cent. Debenture Stock ........- 105 107 105 107 8 5 2 " ' I 
16,000 10 6/0 | Cuba Submarine „ 7 6 1% 9608 February and August 7 
6,000 10 10% Do. Preference 10 per Cent.. 14 15} 14 154 6 9 0 10 з 14 
12,981 5 ? Direct Spanish Ordinary 1 5 4 5 4 811 ара ара October .. — 
6,000 5 10% Do. 10 per Cent. Cumulative Preference 10 4 12 10 11 
000 £50 44% Do. 44 per Cent. Debenture —...~.. E 3% 106% 103% 1067 4411 January and July —. = "20 
$0,710 £20 8/0 Direct United States Cable, 187 | 11 103 11 6 2 9 Jan,, Apr., July, Oct. 101 
£120,000 £100 T Direct West India Cable 44% Reg. Deb. (red) Se 109 101 11 101 A і 
400,000 £10 26 | Bastern —....... СЕМ е 17 174 17) 171 813 3, | Jan., Apr., July, Oct. 17 
70,000 £10 6% Do. 6per Cent. Cumulstive Preference - '8 19 183 194 B 1 0 РА 138. 
¿l 42, 268| Stock à * Do. 4per Cent. Mort. Debenture Stock (red.) 124 124 123 ,21 9 8 3 | May and November 59.3 
£89,900 £100 5 * po. брег Cent. Debenturer, 188 | а 104 101 104 417 0 [| February & Sage "we 
270, 00 10 66 | Bastern Extension .....--...— . xd and bonus 174 18 1708 18 8 17 9 | Jan., Apr., July, 1713 
£102,000 Stock Ax Do. (per Cent. Dehenture Stock ‚| 1?6 129 126 129 з 2 9 | February & Augua o2 
226, 200 4106 КУ |* Do. 5 p. c. (Ацо. Gov. Sub.) Debs. 180 (reg.) 10 101 109 101 4 17 19 | January and July æ 
100,00 100 6% Do, (Bener) „rr | 100 101 101 101 4 17 10 * — 13. 
£25 100 160 by ‘Fiserv ands. African E p. с. Mor. Deb., m t (reg.) 130 L4 100 104 4 17 10 РА "n ә 
46,500 100 57 Do, (Bearer) —..— | 101 101 101 104 4 17 10 “ 
-£t00,C00 100 G j|". DO. 12 Mortgege Debentures, 1909 -. — On 101 104 101 164 817 8 | Fe & August — 
-4200,000 £6 4% |. Do. 4% Mauritius Sub. Deb:.(red.) ~.. ...| 105% 108, 1157 103; З 14 1 | May and Novenb rr 
180,227 10 2:8 | Globe Telegraph and Trust — 114 1? Lis 1? 319 2 Jan., Apr., July, Oct 114 
180,042 10 ez Do. 6 per Cent. Preference ~~ | 161 171 61 17 89 7 6 17% 
150,000 10 10/0 Great Nerthern of CopenLagen.... (Cong No. 42 20 t0 29 80 8 6 8 January, April, July аг 
4150.00 100 5% |* Do Брег (ent. Debs.. 18-8 isave Бег ез Н" ех, 100 103 100 '03 417 1 March & September ә] 
97,890 100 E» Halifax and Bermuda Cable 4; % 1st Mort. Deb. (red) 95 103 9) 104 E: June and December а 
17,000 | + 26 t7/0 Indo-European ...... xd and bonus 50 t3 [0 63 6 6 2 ay and November 513 
£100,000 100 6% Lot don Platino-Brazillan 6 per bent. Debs., 1904. 108 111 108 114 5 9 7 March & September «s ШЙ 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) . . _ 105 18 105 108 818 6 | June and = | 
11,889 5 4/0 Revter's . LI  SLLILGIZLLILLLLILL21LL,L 2 8 9 8 3 4 8 11 April and October .. 
8,881 |4100 Cert.| 6% Submarine Cables Trust Ji TOT SEET ad tn gb 126 141 136 141 4 5 1 " " 1:8. 
. 15,609 10 6/0 Wess African Tolegtupl „әлә за» со өз эн ar qn o? 34 44 3h 44 * ae РА 
450200 100 6% |* Do. Брег Cent. Debentures (red. 99 102 93 103 5.8 6 | March & September 101 
80,008 24 re West Ccast of America і 4 1 ks "e - į 
£150,000 100 4Y |" Do. 4per Cent. Debentures. =-= . 1I065 108 105 108 3 14 9 | June and December ie 
88,821 10 0/6 West India and Panama ! 1 4 і 2. May and November ih 
84,568 10 6/0 Do. 6 per Cent. 1st Preferenee -| 7 7i 74 B 710 6 90 ia Н 
4,669 10 6/0 Do. 6per Cent. 2nd Preference m -s = sss... 5 7 5 7 811 6 "m 
£80,000 100 Бу |" Do. брег Cent. Debent ure | 106 1:9 1C6 109 413 8 January and July = Y 
64,269 15 6:9 Western and Brazilian ............ mapu Ad 13 19} 11$ 19 3 1711 | May and November 12 
88,199 7 6/0 Do. 6 per Cent. Preferred Ordinary . .. xd 7 8 74 74 416 9 »» T 1 
88,129 7 0/9 Do. Deferred Ordinary ..... opis a RO і 41 44 b E" i es 4 
£389,521 | Stock 4% Do. 4 per Cent. Debenture Stock ........ 104 10) + 107 816 0 | June and December es 
$1,163,000 | $1,000 TX  |'"Westeru Union 77 Ist Mort. (Building) Bonds 1902 105 110 106 119 6 7.0 | Feb.,May, Aug., Nov. - 
£158,100 | 4100 6% » Do. 6 per Cent. Sterling Bonds (red.) —.... 100 105 100 105 5 14 3 September <= 
TELEPHONES, 
224,860 10/0 23d. | Consolidated Telephone Const. & Maintenance — а а. A A ks 4 bd T - 
28,000 £5 0 Monte Video Telephone 6 per Cent, Preference . 2 2} 2 93 7 5 6 October - — 
484,597 5 I за е ре 5 5 5 51 5 2 2 | February & August 5} н 
15,000 10 6% Do. ò per Cent. | Cumulative Ist Pret. — 14 18 15 17 810 7 * Е «e “ 
15,000 10 8/0 Do. 6% Cumulative 2nd Pref. .....—..... 15 17 15 17 810 7 " " .. e^ 
250,00) 5 2/6 Do. 6% Non-Cumulative 8rd Prein. d 58 51 5} 4 811 5 » ti zu 
1,329,471 Stock 8% |* Do. Debenture Stock 34% (red.) —..| 101 106 191 103 8 6 0 | June and December 104 108 
171,504 1 0/8 Sein os nai nb дё a md к» ten ee ea ae H } 3 : 6 13 4 | April and October. T — 
58.000 5 5/0 United Biver Plate . és 4 44 4 44 ТЕ КЕ; PS ae a 4% — 
£161788 | Stock bx Do. 5 per Cent. Debenture Stcck (red.) — —.. 101 107 105 107 415 6 | June and December 1063 r6 
| ELECTRIC MANUFACTURINC, &o., COMPANIES. | ; 
80,000 ` | T Brockie Pell tfouy Pala) 1. n 22. od анада to 4 5 à 4 T. * oe fa" 
90,000 &2 57 biueb Electrical Kngineering ......—....-........| 11 21 13 9 xg 2s ? 
90.000 à 1/23 Do. ёрет Cent. Fref. Non-Cumulative ...... 9} 24 24 23 34 БАП - 
£125,000 Stock 447 Do. 44 per Cent. Perpetual Debenture Stock 110 114 110 114 3 13 11 February & August t * 
£50,000 Btock 433 Do. 2nd Debenture Stock (red.) 101 104 101 104 4 Т 7 |Juneand December * " 
£20,000 £5 4/0 Callender's Cable Construction .................. 10 11 10 11 4 10 11 .. = 
£90,000 Stock 417 Do:  44Y 1st Mort. Deb, (red). . 2o 49 ee «eoo ss | 110 113 110 113 40 0 November and May T | = 
800,000 1 e Castner-Kellner Alkali Co. (fully paid) . A ssl 14 18 1 13 T | +* * 
452,850 100 5% \*Cromptcn ard Co., 5% First Mort. Deb. (red. 83 93 88 93 5 9 0 | January and July 9 9) 
99,261 6 1/6 Kalison and Swan United („A“ Shares) (£3 paid). 21 23 2} 23 6 0 8 | February & August - - 
17,139 5 2/6 eee sna ce nst ents | 4 5 4 b 5 10 0 — ү 
4194 023 Btock 33/0 Do. 4% Mortgage Debenture Stock (red.)... 103 105 103 105 8 16 11 June and December = - 
17,400 5 - Edmundson's Electric. Corporation Ord. (£4 paid) 2) 4} 3 4h p Half-yeatly ........ oe 
110,000 £2 1/14 Electric Constracticn Co. (Limited 28 2 $ 2} 816 4 February & August - lad 
16,843 3 1% Do. 7 рег Cent. Cumulative Fre | 8} 8 Ba ET] 4 8 4 August ..... 3» ms ip эз +s " 
111,100 | Stock = Do. 47 First Mortgage Deb. (red.) ' 108 108 106 108 E 2 107] y^ 
91,196 1 10% Elmore's Patent Copper Depositing gg v oe oe 
12,500 10 | 18/0 Herley's Telegraph Works Ordinary ........ 2 22 #1 22 5 6 8 | February & August 22] 
8,000 10 | 7/0 Do. 7 per Cent. Preference ......— „44 | 18 19 1* i 8 11 10 — » — = 
£50,000 | Stock 44 Do. 447 Mortgage Debenture Stock (red. Jl] 110 115 110 115 818 8 10 " 22 n: 
$0,000 £10 15 Ind!a Rubber, Gutta Percha, &c., Work 21 22 21 22 4 10 11 id 1 23 104} 
800,000 100 47 * Do: 4% First Mortgage ‘Debentures (red.) . 102 106 102 106 8 14 6 | March & September 104} 
87,850 | 13 24/0 Telegraph Construction and Maintenance 81 87 £5 33 414 8 | March and July.... a 
ёли oig 100 | 67 De. er Cent. Bonds (red.) 18992 -| 102 105 102 105 415 8 | January and July - = 
£33 500 £5 | 4/0 Willans in BObinson ande uem up» 2 71 84 73 81 6 410 | April and October - A 
£32,600 £5 30 Do. 6% Cumulative Preference „ш. .... t 71 61 74 429 oli | = 
£100,.00 | Stock | 44% Do. 44x First Mord. Deb xd 106 108 106 103 818 8 | May and November - ^ 
| ELECTRIC RAILWAYS, TRANWAYS, &o. 
12,000 | Їй» 115, Blackpool and Fleetwood Tramways ............ 12 13 12 13 sx E E y 
25.000 10 | 6 * Bristol Tramways and Carriage .......... —...... | 21 22 21 22 9 14 7 * ish 
35.000 | 10 67 6% d ess fase Visa det Ob ers 15 16 159 16 117 6 - 16 
90410 | Stock | i" Do. 4; Debenture. = aA NOOK Nie ed DE sao sales aua | 121 123 121 123 3 56 1 z "E ИЛ 
20.000 | 10 =) British Electric Traction Ordinary .............. 15} 16 1.3 161 * са 1 
10,000 | 10 | д Do. од Cum, Pref. (£4 & 22.108. prem. paid).. 1 8 m 8 3 m 7 | " 
94,440 | 10 | 9/0 Saen . шатык» 3 4 5 4 M: dd t | % 
£19,891 | en 5/0 Ceutral London Ordinary —2—-.-...........- 10 10} 91 10) 213 6 June and December 10% |. 
129,179 1/93 Do: CEG AIG) T DS — в 6} 51 6} 217 8 xx $ ~ |. 
2880.00 St — 137 | City and Sonth London Railway Con. Отау...) 63 71 68 71 21210 |JanuaryandJuly = | — 70 E 
33 509 | 19 Y: Do. Ordinary (Nos. 1 s 22, 00) £2 paid 11 2 1$ 21 e | 
9,251 40 5% Do. d Perpetual Preference a» =s == =» ....... 15 16 15 16 8 2 6 Januar and July .. 
£187.700 Stock 47 Do. 4% Perpetual Debenture ......._... 188 138 186 133 218 0 | May eL Novembr 
17,770 8. 1 64 ' imp erial Tramways Ordinary.............- ee eee 144 15 li 15 2 7 6 | Murch & September 
10,000 10 67 1 Dv. M ee W КК C ba At 14 25} 14 154 318 8 
87,500 , 10 347 verpoo) © verhe way Ordinary =» «. == = = | 1045, 105, | 10," 10," 1 & A 
10,000 ste | 55 | Do. i ee сатмаа а M id a 104 167 i rebrasey i. 
125 000 | - — =- — 9 11 | 0 uary - 
20,000 45 8/38t New General Traction 6% Cumulative Pref . e | 43 51 : " u^ 8 15 0 | Jum vw 
$40,000 Stock 31 Waterloo and City Urdiuary :- 180 138 124 127 2 710 | June and December 


* [n calculating the yield on this security, allowance bas beea made for accrued interest, bud по! for redemption. 
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THE KIDDERMINSTER AND STOURPORT ELECTRIC TRAMWAY, 


Opened for Traffic on May 25th 1:898. 
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Extract from “ Lightning," May 19th, 1898... The BRUSH COMPANY has Established a Record, having made the 


Engines, Dynamos, Switchboard, Cars and Motors for this Tramway.”’ 


HE BRUSH ELECTRICAL ENGINEERING CO,, Lro, ® деееп tetorin st 
ӘЛ ERE HUURL ENGINEERING UU, (то, compo. к.с. 


Price 10s., post free 10s. 9d.; Colonies, post free, 12s. ; Abroad, post free, 12s. ба. 


“THE ELECTRICIAN" 


D 


TRADES' 


The Big Sue Book (72) 


The Only Complete Directory and Handbook of the Electrical and 


Allied Trades. 


The New Volume is indispensable to— 


HOME AND FOREIGN GOVERNMENT | MANUFACTURING ENGINEERS. 


DEPARTMENTS. SUPPLY HOUSES (whose outdoor representatives 
LOCAL AUTHORITIES. are fully equipped with one of these volumes). 
CONSULTING ENGINEERS. RAILWAY, CANAL, DOCK, HARBOUR 
CONTRACTING ENGINEERS. MINING, and other Publie Corporations. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
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IN CONNECTION WITH THB (LINIT ED). 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
SCHAT TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to aia — ² ö Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malaoca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seych alles, Mauritius, 
and Manila. —————————————— 

Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, S. W.; 208a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.: FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANCHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Building’. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitis, 
Rhodes, Trieste, Oorfu, Zante, Patras, 1 Santa Maura, Tinos, Andros, Zea, and 
е Gree ands, 


This Company’s Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc i 
ээс naw ^ VIA. BLAST BIEN," "ensi 


Books of Forms and Tariffs forwarded post free on application at the Company's Ohist Offices as above, or at 
$7, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES Er TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C. By Order GEORGE DRAPER, Secretary. 


=~ |I 
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TELEPHONE No. 15,007. 


WHEATLEY KIRK; PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneors, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
э ә ⁵ b 8 


SALES BY AUOTION, &c. 


TO CYCLE MANUFACTURERS, ELECTRICAL 
ENGINEERS AND OTHERS, 


ESSRS. FULLER, HORSEY, SONS AND CASSELL 


will (unless previously disposed of as а whole) SELL BY AUCTIO N, in lots, 
on the Premises, the Leamington Cycle. Works, Bedford.street, Leamington, on 
THURSDAY next, June 30th 1898, at 11 precisely, 


MODERN ENGINEERS’ TOOLS, 


by Archdale, Prentice, Herbert, and other high-class makers, inoluding 12 slide, 
surfaciug, screw-cutting, and other lathes, three hollow-spindle capstan lathes, three 
hub-lappirg lathes, screwing machine, 
machines, three horizontal milling machines, shaping machine, вір. stroke, power 
cutting-out press, four cutter grinders, hub-drilling and tube-cutter machines, five 
double-headed polishing spindles, electro-plating plant, with dynamo and vats, three 
case-hardenin furnaces, six enamelling stoves, horizontal engine, 16in. cylinder, 
ornish boiler, shafting and geariog, driving belts, anvila and forges, 
9 tools, and other effects. 

May be viewed, and Catologues had of Messrs. BAKER, BLAKER and HAWES: 
117, Cannon-street, London, E.C., Solicitors; and of € AUCTIONEERS, 1L 
Billiter. square, Е.С. 


Á ao 


TENDERS INVITED. 


ROROUGH OF SHOREDITCH. 


DRY-BACK MARINE TYPE BOILERS, STEAM AND 
FEED PIPES, AND SUNDRY IRONWORK. 
CONTRACT No. 16. 

The SHOREDITCH VESTRY invite TENDERS for the SUPPLY and ERECTION 
of DRY-BACK MARINE TYPE BOILERS, STEAM and FEED PIPE3 and SUNDRY 
IRONWORK at the Vestry's Electric Generating Station, Coronet-street, Shoreditch. 

Specifications with Forms of Tender can be obtained on and after June 28th, 
from the Coneulting Engineers, Messrs. Kincatd, Waller and Manville, of 29, Great 
George-street, Westminster, on payment of Three Guineas, which sum will be 
returned on receipt of a bona fide Tender. | | 

The Vestry do not bind themselves to accept the lowest or any Tender, and the 
Contractor whose Tender is accepted shall enter into а formal agreement, under 
seal, with sutficient sureties for the due fulfilment of his Contract, 

Trade Union rates of wages and hours to be observed. 

Sealed Tenders, endorsed“ Tender for Contract No. 16," to be sent at or hefore 
4 o'clock on TUESDA Y, July the 12th, 1898, t^ 
H. MANSFIELD ROBINSON, 

Vestry Clerk and Solicitor. 


Town Hall, Old-street, E.C. 


VESTRY OF ST PANCRAS. 
The VESTRY 


are prepared to receive TENDERS for CONDENSING 

PLANT, STEAM PIPES, &c., for the Regent's Park Generating Station, 

47, Stanhope-street, N. W. 

Copies of Speciflcation, Conditions of Contract and Form of Tender to be obtained 
upon application to the Chief Clerk, Electricity Department Offices, 57, Pratt-street, 
London, N.W., on payment of a deposit of £1, which will be returnable on receipt 
of Specification, accompanied by a bona fide Tender. 

К Tenders, in accordance with Specification, to be sent fo the undersigned, endorsed 
Tender for Condensing Plant, &c.," by 12 o'clock noon on TUESDAY, July 12, 1898. 
The Vestry do not bind themselves to accept the lowest or any Tender. 

C. H. F. BARRETT, Vestry Clerk, 

Vestry Hall, Pancras.road, 

London, N.W., June 20th, 1898. 


1 P дары E 
VESTRY OF HAMMERSMITH 


ELECTRIC LIGHTING 
The VESTRY of HAMMERSMITH invite TENDERS for the SUPPLY of EIGHT 


obtained at the ссе of the undersi 
ke gned on p'yment of a fee of El. 1e., which sum 
will be refunded on receipt of a bona fide Tender. | 


The Vestry do not bind themselves to accept the lowest or any Tender. 
delivered at the Town Hall at or before 5 p.m. ор 


By order, 


W. P. COCKBURN, Vest 
Town Hall, Hammersmith, Р EN, Vestry Clerk 


21st June, 1898. 


CITY OF MELBOURNE. 


ELECTRIC LIGHTING OF THE CITY. 
TENDERS will be received until 11 a.m, on TUESDAY 16th August, for SUPPLY 
And DELIVERY of ARC LAMP CARHONS. 1 gust, for 
A Specitication may he seen at the Oftice of The Electrician, 1, 2 and 3, Salisbury- 


court, Fleet-strect, London. 
JOHN CLAYTON, Town Clerk. 


Town Clerk's Office, Town Hall, 
Melbourne, 19th May, 1895. 


TELEGRAMS : “INDICES LONDON." 


| STANLEY 


5599595 $ 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, w. o. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


——— — . ——— — —— — аласрор ааа Eum 
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TENDERS INVITED. 


NHANGHAI MUNICIPAL COUNCIL. 


ELECTRICAL DEPARTMENT. - | | 


EXTENSION OF PLANT. 
The COUNCIL hereby Invites TENDERS for the SUPPLY of the following PLANT, 


dic A.—TWO 100-KILOWATT HORIZONTAL DIRECT-COUPLED 
STEAM ALTERNATORS. 
_ B.—-SWITCHBOABD. 
. C. -WATER-TUBE BOILER. 


The General Conditions and Specifications for the Plant required may be seen and/or 
obtained from Messrs. John Pook & Co., £, Jeffreys-square, St. Mary Axe, London, 
E.C.. to whom sealed: Tenders should be sent not later than 12 o'clock noon on 
WEDNESDAY, 10th August, 1898, marked Tender for Shavghal Electric Light 
Plant.” | 

The Council does not bind itself to accept the lowest or any Tender. All quota- 
tions must be F. O. B. Packed." | 
By order, 


J. О. P. BLAND, Secretary. 


] 


Council Room, Shanghai, 16th May, 1598. 


— — — 


HECEMONDWIKE INDUSTRIAL CO-OPERATIVE 
SOCIETY, LIMITED. А 


The DIREOTOBS of the above SOCIETY are prepared to receive TENDERS for an 
ELECTRIC LIGHT INSTALLATION MEN 


(about 500 lights), Including Generating Plant, for their premises, as above. 

Tenders to be sent in a sealed envelope, eudorsed outside “ Tender for Electric 
Lighting, &c., Industrial Co-operative Society, Ltd., Heckmondwike," to Walter 
Leake, Consulting Electrical Engineer, 51, Victorſa-buildings, Manchester, not later 
than THURSDAY, June 30th. at 10 a.m. | 

Copy of Specification may be obtained from Mr. Leake on payment of Three Gnineas 
deposit, returnable on receipt of a bona flde Tender and return of Specification. 

, Plans сап be seen at 51, Victoria-buildings, or coples can be obtained on payment of 
One Guinea. 
The Directors do not bind themselves to accept the lowest or any Tender. 


WALTER LEAKE, C.E.E. 
51, Victoria-buildings, Manchester, 
and. 35, Dame-street, Dublin. 


I APPOIN TMENTS VACANT. 


COUNTY BOROUGH OF CROYDON. 


CROYDON COUNTY POLYTECHNIC. 


'T C COMMITTEE require the services, in September next, of a 
TEACHER of С СОММІТТЕЕ т E NGINEE RING. Classes are held on 
four evenings a week from September to May in all Branches of Electrical Study, in 
Electrical Instrument Making and Laboratory Work. Salary BIXty guineas for the 
Session. Applications, giving particulars of age, training and experience, and 
accompanied by copies of testimonials, to be sent to the undersigned before 9th J uly 


is W. J. CHAMBERS, 
Secretary to the Polytechnic Committee. 
Scarbrook Road, Croydon, 14th June, 1895. 


COUNTY BOROUGH OF SALFORD. 


WANTED a CABLE JOINTER. Must be i thoroughly capable man and 
oint Lead-covered Cables of various makers. | o 
Aa stating wages required, where last employed, and when able to com- 
menca duties, to be addressed to the Electrical Engineer, Electricity Works, 


Walness-road, Salford. 


By order, 
SAML. BROWN, Town Clerk. 


Town Hall, Salford, 21st June, 1898. 


X ORAGE 5 75 


FOR 


CHEAPEST. | 


BEST. 


* 


CARRIAGE, CYCLE, MINERS’ 
& DOMESTIC LAMPS, PHONOGRAPHS, 
ELECTRO-MEDICAL APPLIANCES, 


«v € 
ФУ V б 


2 LIGHTER BRANCHES of ACCUMULATOR SUPPLY. $ 


ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THR QUEEN. 
Sole Agent jor “Q” and “V” Type In the United Kingdom, 


J. W. BARNARD, 4, Gt. Winchester St., B.C. 


0 


та ae 


xx. THE ELECTRICIAN, JUNE 24, 1898. 
EASTERN EXTENSION, AUSTRALASIA AND 


M HÉ 
cii fe SOLO MIA „ADVERTISEMENTS |T CHINA TELEGRAPH COMBANY (Limited) . 
WANTED, FOR SALE, AND FOR EXCHAN inserted in Тнв Едо. 
TRICIAN " at the following special low rates oe Ы The BHARR REGISTER of this Company will be CLOSED from the 7th to the 
Three Lines and . 1 - „ 18.64, 14th JULY next, both days шашу, aoe 
Per Line after че oh - ses vid 8d. ‘ z F. E. HESSE, Manager and Secretary. 
Nine Words to the Line. Winchester House, Old Broad · street, 


London, E. C., 22nd J une, 1898. 


BRAZTLLIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 


Cash must acoompany all orders for advertisements inserted at these rates; 
if inserted “to account,” they will be charged full scale rate, 


SITUATIONS VACANT AND WANTED, &c. 


NOTICE is Hereby Given that the COUPONS on this Company's SECOND 188CE 
of FIVE PER O€NT. DEBENTURES, due 30th instant, will be PAID on and after 
that date at PARR'S BANK, Limited, Bartholomew. lane, London, E. C. 

Coupons must be left at the above Bank three olear days for examination. 


By order, 
d RICHARD COLLETT, Secretary. 
Winchester House, Old Broad-street, 
London, E.C., Jane 21st, 1898. 


— rr 


THE AFRICAN DIRECT TELEGRAPH COMPANY, 
LIMITED. 


next. 


WANTED, by the Wireless Telegraph and Signal Co., Ltd., 
| а е ли оніо оо ра 1 5 ot Herten ook 
necessary, and a pra ow 0 e. : 
о а salary will be paid.—Apply in the ү instance by letter one to 


ö ĩͤ TTV 
POSITION WANTED, by an ELECTRICAL ENGINEER, 


having had 16 years’ experience in designing, building and installing high- 
grade dynamos and motors in United States. Graduate of the Institute of Technology 
of Stockholm, Sweden.—Addreas, ‘‘ ELECTRICAL ENGINEER," cate of The Electrical 


Coupons must be Ї for examination, 
World, New York, U.8.A, War eft at the above Bank Three Clear Days for 


ts in payment of the interest on the Registered Debentures will be sent 
out on the 30th inst. 
The DEBENTURE REGISTER wil be CLOSED from FRIDAY, the %th, to 
THURSDAY, the 30th inst., both days inclusive, 
By order, 


-— —_ 


. . . е 
А FIRM of Manufacturing Electrical Engineers, with good 
connection and financial and other facilities, are open to TAKE UP the 
MANUFACTURE of some other SPECIALITIES. Inventors and others liberall 
Sealt with, Apply by letter to ELECTRIO," care of Gould's, 54, New Oxford-street, 
ndon, W.C. 


WANTED, RESPECTABLE FIRMS to take up AGENCY 


d m various е ої England, for the се of ae Electric Incandescent 
ving Lamps. Firms good previous ex ence and connection preferred. — 
Address FILAMENT,” care of Pratta’ Advertising Offices, Manchester. PORUM 


WANTED, and FOR SALR. 


TEMPORARY PLANT. 


ANTED, for temporary use In September and October 

next, an ENGINE an ALTERNATOR, or either separately, capable of 
developing about 100 kilowatts. 

The Engine is to be N on-Condensing, and to work with steam at 14010. pressure, 

The Alternator must generate current at a pressure of about 2,100 volts, and the 
periodicity should be between 60 and 80. 

Quotations should be sent to Mr. A. H. PREECE, 39, Victoria-atreet, West. 
minster, S. W., by Friday, July 1st. 


ELECTRIC LIGHT COMPANIES and OTHERS.— 


WANTED, to PURCHASE, OLD CABLE, WIRE, PLANT, MACHINERY 
INSTRUMENTS and OBSOLETE STOCK of dr description. А ddress ' STOOR, ! 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


QULPHURIC ACID.—Specially made, all strengths, for 


Accumulators. Enquires solicited. —JOHN N ICHOLSON & Sons, LTD., Chemical 
Works, Leeds. 


СКЕ W-CUTTING LATHES, bin. centres, sliding surfacing 
gap. Treadle or power and accessories ; complete, £14. 155. Photo 6 stampe. — 
MITOHRLL & Co., Tatefield, Surrey. 


PN UM UTENSILS, SCRAP, LAMP TOPS.— Best 
Platin 


pow given by Derby and Co., 44, Clerkenwell-road, London, EC. N.B.— 
um 80 


| Н, E. PLANK, Secretary. 
Winchester House, Old Broad-street, 


London, E.C., 22nd June, 1898. 
IE LE a C ae ee 8 
PACIFIC AND EUROPEAN TELEGRAPH COMPANY 
(Limited). 


NOTICE is Мегебу Given that the COUPONS on this Company's FOUR = 

CENT. GUARANTEED DEBENTCRES, due 80th inst., will be paid on and 

that date at PARR'S BANK (Limitea), Bartholomew-lane, London, E.C. 
Coupons must be left at the above Bank Three Clear Days for examination. 


By order, “Н. 7 RTHY, Secretary. 
W inchester House, Old Broad-street, 


London, E.C., 22nd June, 1898. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


— NER) 


THE COURSES OF INSTRUCTION at the Institute's Central Technical со 
(Exhibition Road) are for Students not under 16 years of age ; those at the күр ii 
Technical College, Finsbury, are of »n intermediate Grade for Studen 15 
under 14 years of age. The ENTRANCE EXAMINATIONS to both Сое the 
held in September, and the Sessions commence in October. Particulars o ei 
Entrance Examinations, Scholarships, Fees, and Courses ot 115 1 may be ас 

rom the respective Colleges, or from the Head Office of the Institute, G 
College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, 8. W.) 


A College for higher Technical Instruction for Students not under 16 pre ng 0 

become Civil, Mechanical or Electrical Engineers, Chemical and other 5 

turers, and Teachers. Fees for a full Associateship Course, £25 per session. 
ofessors : — 


e and Mechanical Engineering.. w. C. Unwin, F. R. 8., M. Inst. C. E. 


JJ7!!...ãĩ ͤ DX... Ма ЭЕ иш 1 ШО. сша ui Electrica] Engineering .. ur ше Ахатов, ГЕР m res пеш ЕЕ 
— em е ee oo ae oe . RM STRONG „. . > * 
| А CCUMULATOR OHARGIN G.—O. H. CATHCART Mechanics and Mathematics `. .. 0. HENRICI, Ph. D., LL.D., Е.В.8. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEON ARD-STRERT, CITY-ROAD, Е.С.) 


Provides Courses of Intermediate Instruction for DAY STUDENTS not under 4 
years of age, preparing to enter Engineering and Chemical Industries. Fees, 
per session. Professors :— 


Physics and Electrical Engineering .. .. 8. P. THOMPSON, D. Sc., F. R. S. 
Mechanical Engineering and Mathematics .. W. E. DALBY, M.A., B. 8c., M. I. M. E. 
Chemistry .. РЯ a 85 m .. Е. MELDOLA, F. R. B., F. I. C. 


JOHN WATNEY, Hon. Secretary. 


., having plant specialty ada for this » Charge Celis 
sizes promptly — pia an пеш. orma оп зрри; ation, Accumulator =~ 
en з е Г] >. 
. . e" табаш Malay 


square, 
m—— À———— ác (ANA! 
TO LET. 


A] 
"|o ELECTRICIANS, MANUFACTURERS and OTHERS, 
TO LET, Excellent Well Built and Lighted Workshops, with Stabling, &c., in 
large enclosed yard, in a wealthy district, near London, where pablic Electric ht- 
ing Plant is now being erected. Rental on Lease £59. Also а good DWELLING 
HOUSE adjoining can be had, on gravel so[l.—Reply to Box 1,162, Sell's, 167, Fleet- 
street, London, Е C. 


City and Guilds of London Institute, 
Gresham College, Basinghall-street, Е.С. 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
OATALOGUES FRER 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Lti., 


89, Victoria Street, Westminster, S.W. 
Telegraphic Address: ‘‘ UNIPOLAR LONDON,’ Telephone No. 419 Westminster. 


MSS, SPECIALISTS IN 


Ak VENTILATING 


s | By Electrical or any other Motive Power. 
W BLACKMAN хт гаттно 


63, Fore Street, LONDON, Б.О. & Branches, 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds, 


— eee K — ůͥumaaZ—a— “ 
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EUER SHE DD S 
PATENT EDGEWISE INSTRUMENTS 


` FOR 


ALTERNATE CURRENT. 


FOR 


DIRECT CURRENT. 
DEAD-BEAT. DEAD-BEAT. 


FRICTIONLESS. FRICTIONLESS. 


ON 
ADJUSTABLE STANDARD BRACKET. 


Radius of Scale 7 inches. 
Overall Width 3} inches. 


— —ʒ——— — — — É — - ~ — 


| 
EVERSHED & VIGNOLES, Limited, 


Woodfield Works, Harrow Road, W. 


Telephone: 64 PADDINGTON. Telegrams: DOROTHEA LONDON. 


Agents: 
Mr. G. A. STEINTHAL, Mr. W. SCOTT, 
41, Piccadilly, BRADFORD; 7, Brazennose St., MANCHESTER. 196, Vincent St., GLASGOW. 
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E" lackle ape " ғов тив " BPPICIENT ' 
ar? у [аре ы раотести 
LONDON: Francis & Spilsbury, 20, Bucklersbury, K C. QUUM ONE 


E ENS 


Telegraphic Address, "AGENCIES LONDON.” Telephone No. 5558 Bank. 


CLASQOW: The United Asbestos Co., Ltd., 93, Bothwell Street 


Telegraphic Address, 'SALAMANDER GLASGOW." Telephone No. 4400. 


BIRMINGHAM: S. Jevons, The Minories. e 5907. 


NNOLLY BROTHERS, 


І Blackley, MANCHESTER, Ltd., 
INSULATED WIRE and CABLE MAKERS. 


London Agent: C. F. QUICKE, 72, Finsbury Pavement, E.C. 


of Insulated 
Wire Joints. 


| 
| 
Telegrams: 
" CONNOLLYS BLACKLRY,” 
Telephone No, 2561, | 


BU IN BURNE 
ег 
HARRISON 


INSTRUMENTS. 


| LIST OF SLIGHTLY SOILED STOCE 


to be DISPOSED OF at REDUCED 
| PRICES, and 

ИТЕ, DOKS | FULL CATALOGUE 
| AND 


| Of latest Electrical Books and Publications 
will be sent, post free, on application to the 
Publisher of ** The Electrician," 


PUBLICATIONS. 1,2 & 3, SALISBURY COURT, FLERT ТЇШЇ, 


LON DON. 


ST 


Gngineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


AKERS Engines of all Sizes up to 1 5500 h. p. The “ECONOMIC” Boiler is one of the 
d P ssl Engines -— | BE um — ——— steam generators before the public not only 
Portable and -Po 8 А 


Semi-Fixed Engin | for Efficiency but for Eoonomy and Dur 
: ais | bility. This Boiler contains particular 
Horizontal Engines. 


d Bolle good features and high qualities and ! 
Vertical Engines and Boers, 


BEING ADOPTED VERY LARGELY Fel 
5 Bimplo and Compound. CENTRAL ELECTRIC LIGHTING STATION 
Triple-Expansion Engines. 


MILLS, and FACTORIES, ko., WITH бЁШ! 
Corliss and Trip Gear Engines. SUCCESS. 
in 68. | 
Horisontal Winding Engin Cornish, Lancashire, “ Essex," Vertical, 100 
5 motive, Boonomlo, Safety, Water - Tue 
Compound Portable & Semi-Portable Engines. C 
Vertical Hoisting Engines and Boilers. , v ms - 
Compound Semi.Pixed Engines and Boilers. D. P. & CO. ARE MAKERS OF preity 
Compound Horizontal Fixed Engines. BOILERS OF EVERY DE 
ae EE - ALL RIVET HOLES DRILLED. 
Telegraph Address: ‘‘PAXMAN,COLCHESTER.” Paxman's Patent “Economico” Steam Boiler. BOILERS MADE UP TO 200. WORKING PRESSURE. 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, РАХМАН & CO., Ld., Engineers, COLCHESTER 


k London Office. 78, QUEEN VICTORIA STREE 


IHE ELECTRICIAN: 
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Tue companies who have lodged petitions against the Bill 
promoted by the Marylebone and Bermondsey Vestries are 
the London Electric Supply Corporation, the Metropolitan 
Electric Supply Company, the County of London and Brush 
Provincial Electric Light Company, the Chelsea Electricity 
Supply Company and the St. James’ and Pall Mall Electric 
Light Company. The question has been raised as to the 
locus standi of these companies before the Committee, and is 
to be decided by the Court of Referees. A matter of vital 
importance to company undertakings is thereby raised, since, 
if a company whose business it is proposed to supplant cannot 
have any standing before those who are to decide its fate, 
its prospect of pulling successfully through is materially 
diminished. 

—— 

AN er parte ** statement of the case against the Provisional 
Order promoted by the Vestry of Marylebone" has been pre- 
cipitated into our office in the form of a printed circular, the 
purport of which is evidently to show that the Metropolitan 
Electric Supply Company (Limited) is being unfairly treated. 
With this main conclusion we are quite in agreement, aud the 
reasons why we are so were set forth at length in our leading 
article last week; but we cannot accept the argument by 
which the conclusion is reached by the author of the circular. 
It is admitted that the Act of 1888 permits of the granting of 
а Provisional Order to a local authority, in competition with 
an existing Order ; but itis contended that ‘applicants for elec- 
tric lighting concessions understood this to imply that in“ the 
case of a company failing to discharge its duties " the Board of 
Trade would ‘submit further Provisional Orders for the samo 


FRIDAY, JUNE 24, 1898. 


PRICE SIXPENCE (0% 
Abroad, 8d., or 16 cents, or 80/r., or 70pf. 


area to the consideration of Parliament.” This presumption, 
however, is nowhere justified by the text of either of the Elec- 
tric Lighting Acts, and we can scarcely credit that companies 
were formed in complete blindness to the real state of affairs. 
It is further argued that in giving the necessary consent to a 
company’s Order the local authority ipso facto enters upon a 
concession which would be violated by that authority subse- 
quently acquiring a separate Order for itself. Unhappily for 
the status of company undertakings the relationship existing 
between them and the local authorities is not, we fear, so 
pleasantly organised. Standing orders may be an essential 
to the company, but it is a hitherto, unheard-of contention 
that they bind the authority not to compete. 


— — 


MR. J. B. BRATrHWAITE, jun., is an authority on matters 
connected with the formation and working of electric supply 
companies, and the following letter contributed by him to 
The Times of the 20th inst. throws useful light on an aspect 


of the present conflict :— 


The importance to investors in electric lighting undertakings of the 
questions raised by the Bill now before Parliament under which the 
Vestries of Marylebone and Bermondsey are seeking to obtain powers to 
compete with existing electricity supply companies within their area, and 
the fact that my firm has acted as brokers to many important electric 
lighting issues, must be my apology for addressing you upon this subject. 

Something like £5,500,000 nominal capital is now invested in electricity 
supply companies in the metropolis on the security of Provisional Orders 
granted by the Board of Trade and confirmed by Parliament after the 
local authority had (4) declined to undertake the supply themselves, and 
(b, given their consent to the application fora Provisional Order by the 
Company. In most districts two companies are in competition, thug 
protecting the public against any fear of a monopoly. In all cases the 
local authority has the right to purchase the companies’ undertaking at 
the expiration of 42 years from 1889, thus securing the reversion of the 
business to the ratepayers within a reasonable time. It should be borne 
in mind that under the Electric Lighting Act of 1888, the vestries and 
other local authorities had an equal right with any company to apply for 
and obtain the grant of Provisional Orders for the supply of electricity 
within their areas, and in practice the Board of Trade has always insisted 
upon the consent of the local authority being obtained to the application of 
any company for a Provisional Order. 

The local authorities have thus had to face the question of undertaking 
the supply themselvex in preference to allowing a company to do во, and in 
many cases where they have decided to do so the Board of Trade have 
given them the Provisional Order and refused all applications male by 
companies In many cases, however, after full consideration and obtaining 
the best expert advice possible, the local authority decided not to under? 
take the supply itself, but to support the application of a responsible com- 
pany in preference. 

Thus, with the consent of the local authorities in various parts of the 
metropolis, electricity supply companies are now engaged in supplying the 
public, and, now that the shareholders have risked their capital, and 
through their enterprise the industry has been proved to be а profitable 
one, it would seem unreasonable that the local authority should be allowed 
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NOTES. 


— 

Tur companies who have lodged petitions against the Bill 
promoted by the Marylebone and Bermondsey Vestries are 
the London Electrie Supply Corporation, the Metropolitan 
Electric Supply Company, the County of London and Brush 
Provincial Electric Light Company, the Chelsea Electricity 
Supply Company and the St. James' and Pall Mall Electric 


Light Company. The question has been raised as to the 


locus standi of these companies before the Committee, and is 
to be decided by the Court of Referees. А matter of vital 
importance to company undertakings is thereby raised, since, 
if à company whose business it is proposed to supplant cannot 
have any standing before those who are to decide its fate, 
its prospect of pulling suecessfully through 1s materially 
diminished. 
— 

Ax ex parte “ statement of the case against the Provisional 
Order promoted by the Vestry of Marylebone” has been pre- 
cipitated into our office in the form of a printed circular, the 
purport of which is evidently to show that the Metropolitan 
Electric Supply Company (Limited) is being unfairly treated. 
With this main conclusion we are quite in agreement, aud the 
reasons why we are so were set forth at length in our leading 
article last week; but we cannot accept the argument by 
which the conclusion is reached by the author of the circular. 
It is admitted that the Act of 1888 permits of the granting of 
a Provisional Order to a local authority, in competition with 
an existing Order; but it is contended that “applicants for elec- 
tric lighting concessions understood“ this to imply that in “ е 
case of a company failing to discharge its duties“ the Board of 
Trade would “ submit further Provisional Orders for the same 
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area to the consideration of Parliament.“ This presumption, 


however, is nowhere justified by the text of either of the Elec- 
trie Lighting Acts, and we can scarcely credit that companies 
were formed in complete blindness to the real state of affairs. 
It is further argued that in giving the necessary consent to a 
company's Order the local authority ipso facto enters upon a 
concession which would be violated by that authority subse- 
quently acquiring a separate Order for itself. Unhappily for 
the status of company undertakings the relationship existing 
between them and the local authorities is not, we fear, so 
pleasantly organised. Standing orders may be an essential 
to the company, but it is a hitherto, unheard-of contention 
that they bind the authority not to compete. 


ogee 


Mr. J. В. BRAITHWAITE, jun., is an authority on matters 
connected with the formation and working of electric supply 
companies, and the following letter contributed by him to 
The Times of the 20th inst. throws useful light on an aspect 


of the present conflict :— 


The importance to investors in electric lighting undertakings of the 
questions raised by the Bill now before Parliament under which the 
Veatries of Marylebone and Bermondsey are seeking to obtain powers to 
compete with existing electricity supply companies within their area, and 
the fact that my firm has acted as brokers to many important electric 
lighting issues, must be my apology for addressing you upon this subject. 

Something like £5,500,000 nominal capital is now invested in electricity 
supply companies in the metropolis on the security of Provisional Orders 
granted by the Board of Trade and confirmed by Parliament after the 
local authority had (и) declined to undertake the supply themselves, and 
(b, given their consent to the application fora Provisional Order by the 
Company. In most districts two companies are in competition, thus 
protecting the public against any fear of a monopoly. In all cases the 
local authority has the right to purchase the companies’ undertaking at 
the expiration of 42 years from 1889, thus securing the reversion of the 
business to the ratepayers within a reasonable time. It should be borne 
in mind that under the Electric Lighting Act of 1888, the vestries and 
other local authorities had an equal right with any company to apply for 
and obtain the grant of Provisional Orders for the supply of electricity 
within their areas, and in practice the Board of Trade has always in-isted 
upon the consent of the local authority being obtained to the application of 
any company for a Provisional Order. 

The local authorities have thus had to face the question of undertaking 
the supply themselves in preference to allowing a company to do so, and in 
many cases where they have decided to do so the Board of Trade have 
given them the Provisional Order and refused all applications made by 
companies. In many cases, however, after full consideration and obtaining 
the best expert advice possible, the local authority decided not to under* 
take the supply itself, but to support the application of a responsible com- 
pany in preference. 

Thus, with the consent of the local authorities in various parts of the 
metropolis, electricity supply companies are now engaged in supply ing the 
public, and, now that the shareholders have risked their capital, and 
through their enterprise the industry has been proved to be a profitable 
one, it would seem unreasonable that the local authority should be allowed 
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to turn round and reverae its former decision, and undertake the supply of 
electricity itself in competition with the company whose undertaking it has 
the right to purchase at the end of a period of years. 

Should this practice be allowed it would be obviously extremely unjust 
to those who have invested their money in proving the possibility of elec- 
tricit y being supplied at a profit, and would effectually prevent any future 
companies being formed for any industrial enterprise in which in the 
event of success they will have to face competition from local authorities 
using the ratepayers’ money against them. No company cau object to fair 
competition, but when a loval authority firat encourages a company to 
incur large expenditure, and then, when the business proves to be profit- 
able, brings in money borrowed on the rates to deprive them of the fruits 
of their enterprise, it is not competition, but. —— 

If it is desired that power should be given to local authorities to reverse 
the decision which many of them came to many years ago not to under- 
take the supply of electricity themselves, it seems only reasonable that, as 
a condition of the Provisional Order being now granted to them, they 
should at least be required to come to some equitable arrangement for the 
purchase of the company or companies which may already be supplying 
electricity in their district, and doubtless in Committee a clause embody- 
ing this or some other method of effectually safeguarding the interests of 
the existing supply companies will be introduced. 


In our correspondence columns this week Mr. GEIPEL makes 
a somewhat different suggestion, viz., that the companies 
should enter upon an offensive and defensive alliance to 
extinguish municipal competition by persistent rate-cutting. 
It is doubtful, however, whether in war « outrance between 
federated companies and rate-aided authorities, perhaps also 
effectively federated, the former might not find themselves 
vanquished. Self-sought martyrdom, in fact, though it may 
help forward a sentimental cause, is hardly to be recom- 
mended to joint stock companies. 


eee] 


Once more the London County Council blocks the way— 
this time toa useful and much-needed development of electric 
tramway traction in London. Blind alike to the success of 
the overhead trolley system in every civilised part of the globe, 
and to the urgent need for improvement in the scarcely 
civilised transportation arrangements of the first city of the 
world, this so-called ** progressive " body has been pleased to 
veto every proposed introduction of the trolley system within 
the area it controls. On Wednesday last the Committee 
appointed to consider the London United Tramways Bill 
decided not to dispense with the regulation that consent must 
be obtained from the London County Council as to the form 
of traction; although, it seems, they are strongly of the 
opinion that the congested state of London makes the speedy 
adoption of electric traction on tramways necessary. The 
pointed hint to the London County Council to come to a 
reasonable arrangement with the tramways eompany will, we 
trust, not be without good effect. 

—— 

Cases of a general failure of the insulation of mains are 
fortunately nowadays of very rare occurrence, although they 
were not at all infrequent in the early days of high-pressure 
working. From the outset electrical engineers have regarded 
vulcanised india-rubber as one of the most suitable materials 
for the insulation of high-pressure conductors, and experience 
has shown that, although cheaper compositions may have 
similar properties in this respect, the confidence in india- 
rubber has not, as a rule, been misplaced. The report made 


by Mr. Frank Barry to the Electric Lighting Committee of 


Burton-on-Trent (published in abstract on p. 266 of our last 
issue) comes therefore as а surprise to the electrical 


engineering world. The station has only been running 
since 1894, the cables were supplied by one of the 
leading manufacturers of india-rubber in the country, Mr. 
Baitey reports that the mains have been well laid, and 
that there is no evidence or indication that the oceurrence of 
the faults has been due to any other cause than the unsuit- 
ability of the insulating material, India-rubber insulation hag 
no rival for its combination of high-insulation resistance with 
flexibility, mechanical strength and imperviousness to water, 
and makers invariably subject it to very severe tests before 
sending it out, so that Mr. Bamey no doubt made himself 
quite sure of his facts before he prepared his report. Without 
very certain evidence to the contrary it would be natural to 
expect that a general failure in the insulation of the cables 
would be attributable to some local cause, such as the method 
of laying, the internal condition of the pipes, the design of the 
switch gear, &c. Yet the report itself confesses that it is 
impossible to ascertain accurately the exact condition of the 
mains until junction-boxes have been put down to enable the 
cables to be tested in sections. No doubt the Silvertown 
Company is also investigating the matter, and we trust that, 
if there is any doubt about the true reason of the frequent 
interruptions at Burton, the circumstances will be made 
public, as the matter is one of great interest to all cable users, 
as well as to the manufacturers. 


Tue letter which Mr. Harman Lewis contributes to out 
correspondence columns this week reveals what we were unable 
to gather from the resolutions recently agreed to and published 
by the Wolverhampton Town Council, that the Electricity 
Committee do not intend to compete with wiring contractors, 
but will adopt the much fairer and more sensible policy of 
advancing money to the consumer to enable him to pay 
the cost of the installation." We concur in Mr. Lewis's 
opinion that this will tend to benefit both consumer snd 
wiring contractor, and will not interfere with private enterprise, 
as would certainly be the case if local authorities were to be 
permitted actually to undertake wiring work with their own 


staff. 
— . —U6 — 

New Trunk Telephone Line.—A trunk telephone line con. 
necting the Duchy of Luxemburg with Belgium was opened 
on the 10th inst. | 

Opening of Morley Electricity Supply Works.— The electric 
supply works of the Morley Corporation will be formally 
opened this afternoon. 


Cable Interruptions and Repairs.— | 
Date of Interruption. Date of Repat. 


Latakia—Cyprus .................... Feb. 10, 1898 ... = 
Bissao and Bolama .. ............... April 12,1898 ., i 
Maranham— Para... es... April 17, 1898 = 
Hong Kong—Manilla ............... May 3, 1898 a 


Loanda—San Thomé ............... June 3, 1898 es 8% 
Mozambique—Lourengo- Marques June 14, 1898 June 20, 1 
An Electrical Wedding.— The following Note is taken from 
the Electrical World of New York :— re 
_ An interesting and novel ceremony took place at the Electrical Exhibi- 
tion last Wednesday evening. Notoriety-seeking couples have been marr? of 
in balloons in mid-air and on Pike’s Peak, but a lady and gentleman 0! 
New York City enjoy the distinction of having been launched on the 5 
monial sea largely by the aid of electricity. The event took place In d 
Moore Chapel, which was illuminated by vacuum tube light, the bride an 
groom having been conducted to Madison-square Garden їп iral j 
carriages. The wedding marches were played upon the pen id 
operated pipe organ in the chapel, and hymns were reproduced on phe te 
graphs. ‘The transformation from the two-phase state of existence us 
single-phase was accomplished by means of an old-fashioned converter 
t.c., а minister. May the couple never get out of phase 
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The New Gotland Cable.— The c.s. ** Н. C. Oersted,” has 
returned to Henley's Telegraph Works, North Woolwich, after 
laying the new Gotland cable for the Swedish Government. 
This cable extends from Ahr in North Gotland to the Island 
of Sandó, thence to Hufvudskar, thence to the Island of Ornó 
and thence, finally, to Dalaró. From the cable station on the 
southern side of Ornó an aerial line, several miles in length, 
is about to be built to the northern side of the island to 
connect with Dalaró and thence by the existing system of 
aerial lines to Stockholm. Опе main object of the new 
cables just laid is to connect with the Swedish mainland the 
various lighthouses on the islands in question. It may be 
mentioned as an interesting fact that with two Irclanché cells 
telephonic communication was successfully established between 
Ornö and Ahr (the cable ends at the intermediate stations 
being eer through some 80 knots of cable. The 

. Cu. ; | 

0 . During the cable-laying opera- 
tions considerable care had necessarily to be taken in navigat- 
ing the ship through the numerous rocky islets and shallows 
which stud the Baltic coast at this part, and some difficulty 
moreover was experienced from fog; but the submersion of 
the cable was effected without a hitch. The expedition was 
in charge of Mr. Theophilus Smith (Messrs. W. T. Henley's 
submarine engineer), while Mr, J. F. Hall had control of the 
electrical testing and speaking arrangements. 

Obituary.— We regret to announce the death of Captain 
William Henry Davies, the Managing Director of the Exchange 
Telegraph Company (Limited). Captain Davies, who was 
78 years of age, had been Managing Director of the Company 
since its inception in 1872, and with the late Sir James 
Anderson and Mr. Cyrus Field, was one of its founders. Prior 
to his connection with the Company he was in the service of 
the Pacific Steam Navigation Company and the Peninsular 
and Oriental Steamship Company. While acting in the 
capacity of agent to the latter company at Aden he rendered 
important services to the Government in coaling the trans- 
port ships of the Abyssinian Expedition of 1868, and 
in acknowledgment received from the Lords of the Admiralty 
the gift of a service of plate. He was chief officer of 
the Great Eastern" on her maiden voyage to New York. 
—— We greatly regret also to announce the death of Sir 
James Nicholas Douglass, F.R.S., M.Inst.C.E., M.Inst.M.E., 
M.Inst.E.E., late engineer-in-chief to the Corporation of 
Trinity House, who died at his residence, at Bonchurch, Isle 
of Wight, on the 19th inst., in his 72nd year. Sir James 
Douglass, who will be remembered by electricians chiefly in 
connection with his official work in the development of light- 
house illumination, was born at Bow, Middlesex, on Oct. 16, 
1826. His first important employment was in 1847 as 
assistant engineer to his father, who was superintending 
engineer to the Trinity House, then engaged in erect- 
ing the lighthouse on the Bishop, the westernmost of the 
Scilly rocks. In 1862, on the death of Mr. James Walker, 
F.R.S., engineer-in-chief to the Trinity House, Mr. Douglass 
таз appointed to succeed him. During his tenure of the post 
he carried out many important engineering works both at 
home and abroad. On the completion of the present Eddy- 
stone lighthouse in 1882 he received the honour of knight- 
hood. In 1887 Sir James Douglass was elected a Fellow of 
the Royal Society. Early in 1892 he retired from his post at 
the Trinity House owing to ill-health. 

Important Projected Electrical Undertakings in Italy.— 
Recently a meeting was held in Vienna by the promoters of a 
company or “ combine ” for the development of certain elec- 
trical undertakings in Italy. The following are as:ociated 
with the enterprise: the Banca Commerciale Italiana of 
Milan, Messrs. Rothschild of Vienna, the Austrian Credit Insti- 
tute of Vienna, the Union Elektricitiits - Gesellschaft of 
Berlin, Messrs. Ganz and Co., the Schuckert Company, 
together with the Continentale Gesellschaft für Elektrische 

nternehmungen of Nuremberg, and the Hungarian Credit 
Bank, of Budapest. The company proposes the execution of 
important plans of power transmission in Italy. They have 
already purchased the powers formerly granted by the Italian 
government to M, Vescovali for developing а new fall of water 


core is per knot. 


from the river Aniene in Tivoli; a quantity of water will be 
available and be employed for irrigating fields in the valley 
surrounding Rome, and rendering it available for cultivation. 
At the same time the large water power will be transmitted 
electrically to Rome, an estimated 4,000 electrical horse-power 
being delivered to the city. It is reported that agreement has 
already been made with the Societá Anglo Romana (the elec- 
tric lighting company of Rome), for the latter to purchase 
nearly two-thirds of this power, to be employed in its network 
for traction and lighting purposes. It would be stipulated at 
the same time, however, that the remaining power be not 
sold in competition. The plans of this important trans- 
mission are not yet fixed, but the three-phase system is con- 
templated. Other projected works to be carried out by the 
company are the public electric lighting of Bologna, and an 
electric power transmission at Cherasco, Northern Italy. 
Details of these schemes, however, are not yet available. 
According to the most recent intelligence the company will be 
incorporated in a few days in Milan, under the name of Societi 
Nazionale per le Industrie e le Imprese Elettriche. The 
initial capital will probably be fixed at £200,000. 


The Verband Deutscher Elektrotechniker.—A most successful 
annual meeting of this Association was held in Frankfort, from 
June 2nd to 5th. At times the attendance reached about 500, 
which, the Flektrotechnische Zeitschrift estimates, is three times 
as many as last year. The local reception committee had 
taken great pains to make the visit as interesting and enter- 
taining as possible to the members of the Verband, and one of 
their most successful efforts was the preparation, for presenta- 
tion to each member, of a book of some 250 pages containing 
illustrated descriptions of all the electrical works, &c., in the 
neighbourhood. The visit which was most appreciated was 
that made to the large electric supply station which is being 
extended to receive a new 1,500 н.р. alternator for the tram- 
way service. The electrical equipment of the Frankfort tram- 
ways is at present being carried out, and it is intended to supply 
them from three 500 kilowatt and one 6-kilowatt rotary trans- 
formers placed in a sub-station. In the space destined to 
receive the new alternator a banquet was served to nearly 500 
persons, and this was followed byadance. We believe that a 
dance in a 3,000-volt generating station is without precedent. 
At the business meeting it was decided that the rules for the 
safety of high pressure installations, issued tentatively last 
year, should now be adopted with some trifling modifications 
which the committee are empowered to make, and that the 
low pressure regulations issued in 1895 should be again revised. 
Special attention will be paid to the recent fatal accidents which 
took place recently with low-pressure alternating current. 
The incandescent lamp committee had issued last year direc- 
tions for carrying out a method of photometry for incandescent 
lamps. This was at the time also adopted tentatively by the 
Association, which now issues it as the method it officially 
approves. A standard size for acorn socket lamp-holders has 
also been defined. The general report on standard sizes of 
incandescent lamps, lamp-specifications, &c., will be presented 
by the committee next year. The balance-sheet shows that 
the finances of the Association are in a healthy condition, and 
that the number of members is at present 2,112. We have 
already given a list of the more important Papers down for 
reading. These, with the discussions on them, will in due 
course be published in the Ele£trotechnische Zeitschrift, which is 
the organ of the Association, and we shall as usual give 
abstracts or translations of any which are likely to be of 
interest to our readers. Next year’s meeting will be held at 
Hanover, and Нег Wilhelm von Siemens has been elected 
president. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 24th. 
PHYSICAL Society, 


5 p.n. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) Exhibition of an apparatus illustrating the 
action of two coupled electric motors, by Prof. Carus. Wilson 
(2) Exhibition of Weedon’s expansion of solids apparatus, by 
J. Quick ; (3) “Оп the Thecry of the Hall Effect in a Binary 
Electrolyte," by F. G. Donnan, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
| (Compiled by E. E. Fournier р'Агвк.] 


The Sun as a Magnet.—In some comments on the United 
States Weather Bureau Bulletin, No. 21 (“ Solar and Terres- 
trial Magnetism in their Relations to Meteorology "), which 
was written by himself, F. Н. Bigelow points out that the 
object of the Bulletin was to demolish two theses which have 
largely held their own in the science of terrestrial magnetism. 
They are (1) that the sun is not a magnetic body because it is 
too hot, and (2) the variations of the terrestrial magnetic 
field can be accounted for by electric currents in the cirrhus 
cloud regions. As regards (1) it is easy to assert that the sun 
cannot be a magnet since a magnetic substance loses its mag- 
netism at a hightemperature. But it must be borne in mind that 
by all indications the earth floats in an external magnetic field, 
which depends upon the sun’s position, and is therefore most 
probably centred in the sun. The intensity of the earth's mag- 
netic force rises and falls simultaneously over the entire earth, 
and the changes are such as would be experienced by a 
magnetic body immersed in а varying magnetic field. The 
argument from the parallelism of sunspots and magnetic 
storms is well known, and if the photographs of the corona 
during eclipses are examined, it is found that the rifts follow 
the lines of force of a spherical magnet, and serve the purpose 
of iron filings. As regards the currents in the cirrhus region, 
the author suggests that they are placed there on the 
philosopher's plan of always keeping the causes just beyond 
the reach of criticism. Не adds that the cirrhus region is 
about the best behaved stratum in the atmosphere, since it is 
entirely exempt from the minor variations of temperature felt 
near the ground. The theory of these currents is demolished 
by two arguments. One is t' at the magnetic field demands 
a cosmical cause, and the other is that this field requires 
shorter vibrations and also longer sustained states than the 
meteorological conditions of the atmosphere can furnish. 
The perpetual fluctuations actually observed can readily be 
grouped in the solar period. 

[Biagrow, Amer, J. Science, June, 1898.] 


The New Pare Saint-Maur | Observatory.—According to a 
description by T Moureaux, the observatory is situated eight 
miles E.S.E. of the Paris observatory, near the Marne, in 
long. 0° 9' 28” Е. from Paris, and lat. 48° 48’ 34” N. It con- 
tains the usual magnetometric instruments, a dark room, and 
a seismograph room. The records of the old magnetic observa- 
tory, on the same property, extend back to 1882, when the first 
Maseart magnetograph was installed there. That house will 
now be used for temporary observations only. Now that the 
magnetic observatories of Washington, Toronto, Greenwich, 
Lyons and Clermond-Ferrand have been rendered practically 
useless by electric tramways constructed in the vicinity, it is 
distressing to learn that a similarly *' progressive" step is 
threatening Saint-Maur. The La Varenne-Charenton line, 
which is to pass at 1,500 yards from the observatory, is not 
yet finally sanctioned, but a vigorous protest alone can save 


the observatory. 
[Моспклох, Terr. Mag., March, 1898.] 


The 26-day Period.—In a suggestive article on ** The Inves- 
tigation of Hidden Periodicities, with Application to a Sup- 
posed 26-day Period of Meteorological Phenomena,” Arthur 
Schuster distinguishes between obvious periodicities such as the 
tides or sunspot period, and hidden periodicities, which are 
masked by irregular fluctuations. In the lunar influence on the 
daily variation of the magnetic force, our discovery of a hidden 
periodicity is facilitated by our knowledge of the length of the 
period. In other cases the period is unknown in duration, 
phase, and amplitude. The author enters into the theory 
of the matter, based upon the theory of probability. The 
equations he obtains allow us to fix beforehand the number 
of events we must take into account in order to discover a 
periodic effect of a given magnitude. If it is required, for 
instance, to discover whether there is a lunar period in mag- 
netic storms, and the number of the latter occurring at a 
certain time near to maximum is to be 1 per cent. greater than 
the number occurring on the average during the same time 
throughout the lunation, the number of storms required to 


be observed is 28,000. This shows how futile it is to attempt 
to discover small periodic effects unless a great quantity of 
material js at our disposal. An interesting contrivance intro- 
duced by the author is the “ periodogram," or graphic repre. 
sentation of compound periodicities on the principle of the 
lines in the optical spectrum. Thus the periodogram of an 
organ pipe would be a series of equidistant lines, that of 
a noise would be a broad “band,” and that of the sunspot 
period would show a “ band "' in the neighbourhood of a period 
of eleven years. A rough model of an acoustic periodogram 
is seen in the musical staff notation. The elimination of 
known periodicities for the discovery of unknown ones is super- 
fluous, since Fourier’s analysis enables every term to be treated, 
as in the spectrum, independently of any other term. Tested by 
the canons laid down, the 26-day period is not definitely 
established. Periodograms of barometric pressures for a large 
number of different places would be very valuable. Those of 
places along cyclone tracks would show characteristic properties, 
| [Зсенохтек, Terr. Mag., March, 1898.] 


A Magnetic Island —During the progress of some surveys 
made by the U.S. coast and geodetic survey about the volcanic 
Pribilof Islands, in Behring Sea, it was noticed that there 
were considerable local variations in the magnetic declination. 
Detailed observations at various points on the island showed 
a range from 5° 14’ E. on the highest central hill, Ulakiya, to 
20° 3 E. on the north-eastern shore of the island. Three 
stations within a quarter of a mile of the summit of Ulakiya, 
in various directions, showed declinations of 14° 55’ to 15° 38, 
and at no other place on the island was the declination less 
than 14° Е. The variations appear to be due principally to 
the magnetic properties of the local surface materials, Small 
pieces of the volcanic rock and scoria held near the magnet- 
ometer detleeted the needle by as much as a quarter of a 
degree. All round the coast the compass varied through б. 
Similar variations may be expected in the neighbourhood of 
other volcanic islands. 

[G. R. PuTNAM, Terr. Mag., March, 1898.] 


Old Declination Observations.—Since his last communica: 
tion to the Amsterdam Academy, W. van Bemmelen has con- 
siderably increased his store of old records. The acquisitions 
comprise the log of Jean and Raoul Parmentier, of Dieppe, 
1529, which gives a suspiciously great secular variation ; 
Ziegler’s map of Palestine, 1532, giving the declination on the 
coast as 25 W.; several Italian “ portulanos” of the 16th 
century ; Jens Munck’s Danish Arctic expedition, 1619, giving 
the declination at Port Churchill, Hudson's Bay; Admiral 
Deaulieu's East Indian log, 1664; John Harris's Naviyantum 
atque Itinerantium — bibliotheca, 1705, giving the results of 
John Wood's Novaja Zemblja expedition ; and observations 
taken on six voyages across the Pacific from 1689 to 1718, 
discovered in the Dépót de la Marine, Paris. Some of these, 
especially the last, shed much new light on the ''hidden 
periodicities ’’ of former centuries. 

[VAN BEMMELEN, Zerr, Mag., March, 1898. 


New Interrupters, —Dueretet and Lejeune describe an im- 
proved mercury interrupter worked by an electric motor. li 
is constructed on the Foucault principle, but the plunger, 
mounted so as to move always in the same line, does not 
whip up the mercury, and works practically silently. The 
mercury is contained in rather a narrow tube, surmounte 
by a wider one containing alcohol. At a speed of 300 turns 
per minute, which is suitable for radiography, the motor 
absorbs 0-6 ampcres at 2 volts. For fluoroscopy about 1,100 
turns per minute are required, which consume l ampere 
at 4 volts. Another type is introduced by V. Crémieu. 
It is intended to eliminate the difference between the 
* make" and the “break” current. By an ingenious 
combination of metallic contacts attached to an 080 
lating lever worked by an alternating current, Crémieu 
makes the current in one direction consist of a com- 
bined “make” and “break” current, and the same 1i 
the opposite direction, so that the currents are strictly equa 
in quantity and “shape” both ways. This, no doubt, e 
some important advantages. М. Izarn, again, reverts to the 
old Deprez interrupter, and points out that the irregularities 
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attendant upon interrupters of this kind are not due to the 
want of firmness of the column supporting the interrupter 
spring. Good results can even bẹ obtained by holding it in 
the hand. He fixes the foot of the column on to a flexible 
brass plate, and the increased freedom gives excellent results. 
А fourth type is described by C. Margot, who leads the current 
through an elastic coil into mercury. Ав soon as the circuit 
is closed the electro-dynamic attraction between the turns of 
the coil contracts it and breaks the current. 


(DucRETET and LEJEUNE, CRÉMIEU, IZARN and МАВООТ, 
Jour. de Phys., June, 1898.] 


WAKEFIELD CORPORATION ELECTRICITY WORKS. 


Although the Wakefield electric light central station was 
only opened on the 15th inst., the history of electricity supply 
in this city dates from as far back as 1890, when two com- 

anies intimated to the Corporation their intention to apply 
ora Provisional Order. From the beginning, however, the 
Corporation looked upon the business of electricity supply as 
a function of municipal enterprise, and therefore opposed the 
companies seeking powers. 

Matters were allowed to rest for about three years, or until 
1898, when a sub-committee was appointed to consider the 


question of electric lighting and to report thereon. Steps were, 


shortly afterwards taken to obtain a Provisional Order, and 
Mr. Robert Hammond was appointed consulting electrical 
engineer to the Corporation. 

Mr. Hammond presented his report in November, 1898, 
and in 1894 the Provisional Order was granted, when the 
engineer was instructed to prepare a scheme for the electric 
lighting, with works to be erected on a plot of land about a 
mile and a-quarter from the centre of the city and adjoining 
both dust 3 and sewage works. Mr. Hammond's 
scheme, which was adopted, was based on the high - pressure 
alternating system with transformer sub-stations and dis- 
tribution on the 3-wire system supplying at 100 volts. Later, 
in consequence of the amendment of the Board of Trade 
regulations, the supply pressure was changed to 200 volts, 
with 400 volts between the outers of the 8-wire system. 
Powers to borrow £25,000 were applied for and sanctioned, 
and tenders were invited and contracts closed with the 
following firms :— 

For boiler-house plant (Messrs. John Fowler and Co.) 
For engine-house plant (Messrs. John Fowler and Co.) ........... . . 9,102 


Switchboard and instruments (Меваге. John Fowler and Co.) ...... 715 

Sub- station equipment (Messrs. John Fowler and Co.) . . . ... . . . .. 448 

Mains (conduite and cables) (The British Insulated Wire Company). 3,192 

Arc lamps and posts (The Brush Electric Engineering Company, Bo 
Limite езунен. o 

Meters (Westinghouse Electric Company, Limited). . ...... ...... . . 2 


Crane (T. Smith) E 
. Buildings.— The works aro situated at Calder Vale, adjoin- 
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ing the railway. The buildings, which include in addition to 


those of the electricity works an engine house for the sewage 
works and refuse destructor, were designed by the city 
surveyor, Mr. Richard Porter. In February, 1896, trial holes 
were made on the proposed site for the foundations both of 
the walls for the engine house and for the chimney which 
serves for the boilers of the electricity works, the refuse 
destructor and the sewage pumps. Considerable difficulty was 
experienced in the excavation for the foundations of the 

ішпеу, which are 83ft. by 38%. and 35%. deep. An 
enormous quantity of water had to be pumped in order to 
keep the foundations dry, and although the digging was com- 
meneed in August, 1896, the blue shale on which the 
foundations rest was not reached until five months after- 
vards—on January 15, 1897. The buildings in the mean- 
time were proceeded with, and the accompanying view 
d 1) shows the substantial though plain nature of the 
structure. | 

The whole of the engine house is lined inside with glazed 
bricks, and a dado 4ft. Gin. high in two shades of brown, with a 
moulded projecting course surmounting іё; above this and to 
the roof the walls are faced with cream-coloured glazed bricks ; 
pilasters are provided at regular intervals to support the travel- 
ling crane. The engine house has at present two temporary. 


wood ends, in order that any extensions may be made in both 
directions ; and it may be here mentioned that tenders are 
now obtained for the extension of the east end for the purpose 
of erecting the engine house for the sewage pumps, and these 
buildings will very shortly be commenced. 

The engine house is 85ft. long and 42ft. wide, and has a 
clear space from the floor to the tie rod of the roof of 80ft. 
The boiler house is on the north side of the engine house, and 
is 77ft. long and 51ft. wide, with an outbuilding 21ft. bv 11ft. 
for the feed pump and stoker engine. The boiler house has 
room for four boilers (two are already fixed) and an econo- 
miser. 

To the south of the engine house there is a spacious and 
well-lighted office, a meter room 30ft. by 15ft., used by the 
foremen and jointers to enter up their reports, &c., and also 
as a store for material which has to be kept close at hand and 
two other and similar rooms, but 41. long and 15ft. wide, 
one fitted up for stores and the other used as a workshop, 
having fixed therein а smith's fire, lathes, and а well-designed 
water resistance for providing an artificial load for the alter- 
nators, 

The test room, which is 16ft. by 18ft., and adjoins the office, 
is entered from the engine house, and is to be used for the 
testing of cables, adjusting meters, &c. 

The switch gallery extends over the office and test room on 
the first floor. A balcony, 30ft. long, affording & complete 
view of the engines and machinery by the engineer in charge. 


Fia, 1.—Exterior View of the Wakefield Electricity Works. 


Above the switch room is the mess room fitted up to enable 
those at work in the station to have their meals with some 
degree of comfort. 

The water for condensing purposes has been brought by 
means of pipes from the River Calder, 700 yards away, at a 
cost of £2,400, the Corporation have also laid (included in 
in this cost) another set of pipes from the works back to the 
river in order to return the condensed water; a portion of 
this water is used for the feed water for the boiler. When the 
engines аге working at fullload the Corporation will thereby 
save £190 per annum by using this water instead of taking it 
from the public mains. 

Refuse Destructor.—The tender of Messrs. Manlove, Alliott, 
and Co., Nottingham, was, in July, 1896, accepted for the 
construction and erection of a four. cell refuse destructor, house, 
and two Babcock and Wilcox boilers. The construction was 
commenced on July 20, 1897, and was completed in February 
of this year. It has for some time been working in a temporary 
manner, but it has now been put in full working order and will 
supply steam at the required pressure to work the engines of 
the electricity plant as far as possible. Each of the four cells 
or furnaces have a grate area of 25 sq. ft., or a total grate area 
of 100 sq. ft. We are informed that from 4010. to 70lb. of 
refuse can be burnt per square foot of grate area per hour, and 


the residuum is from 25 to 80 per cent. of the refuse. A blower 
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supplies cold air under the furnace bars at a pressure of about 
liin. of water. The furnaces are almost automatically 
charged by Boulnois and Brodie's patent charging apparatus ; 
by this means one man can charge the four cells inside of five 
minutes; the clinker and ash falls into an ash pit, whence it 
is not removed till cold. Sandwiched between each pair of 
cells is a 90 н.р. Babcock and Wilcox boiler, and the two are 
anticipated to develop from 120 to 150 н.р. These boilers аге 
installed complete with their grates. The gases from the des- 
tructor pass into the fire chambers on the grate side of the 
bridge; thus should the destructor be shut down the boilers 
may be coal-fired to supply steam. 
he feed pump for these boilers is by Messrs. Manlove, 
Alliott and Co. The gases from the destructor boilers pass 
into the same flues which serve the Lancashire boilers and 
therefore heat the economiser before reaching the smoke stack, 
which ‘is 180ft. high, circular and fire brick lined. 
Boiler House. — The boiler house at present contains two 
Lancashire boilers 80ft. long, manufactured by Messrs. Spurr 


Fic. 2.—Interior of ths Machinery Room at Wakefield Electric Supply Station. 


Inman and Co., of Wakefield, and built up in 6 shell plates 
lin. thick, and a diameter of 8ft. Each boiler is capable of 
evaporating 7,0001b. of water per hour when working at 125lb. 
perjsquare inch with the feed water at а temperature of 60deg., 
they аге construeted to work up to 140lb. per square inch if 
necessary, being made of mild steel plates with one plate 
only in cach ring; the seams are crossed and arranged to 
clear the brick seatings. The longitudinal seams have treble 
riveted butt joints with inside and outside cover strips, of a 
thickness not less than two thirds that of the shell plating. 
The circular seams are lap-jointed and double riveted. Each 
boiler has two flues, and is fitted with McNeil's patent 
manhole. The boiler fittings are of Hopkinson’s make, and 
Bennis mechanical stokers are used. 

Two Worthington feed pumps are in use, each capable of 
pumping 80 gallons per minute at a piston speed of 50ft. per 
minute; the feed piping is so arranged that the feed may be 
sent through the economiser or direct into the boilers at will. 
A Holden and Brooke injector, which is designed to work 


against the maximum pressure of 140lb. per square inch, and 


capable of lifting and delivering 1,500 gallons per hour at 
125lb. pressure, is installed as a standbye, and arranged to 
deliver direct into the boilers. 

The economiser is by Messrs. Green and Боп, and is able 
to deal continuously with 2,000lb. of water per hour. The 
main steam range is 9in. diameter, the branches to the boilers 
аге бір., and to the engines bin. diameter. All the steam 
pipes are of lap-welded steel, with flanges screwed on and 

razed. The tees and bends are of cast iron. All the pipe 
work was manufactured by Messrs. Stewart, of Glasgow. 

The exhaust pipes are of cast iron, 18in. diameter, and are 
capable of dealing with the exhaust steam up to 1,000 I. B. 7. 
They are carried underground, and connected to а single 
up-take pip», so that the exhaust steam, when the engines are 
working non-condensing, may be delivered into the atmos- 
phere. The up-take pipe is carried outside the building, and 
to a height of 6ft. above the roof. All the live-steam piping 
is covered with sectional magnesia non-conducting lagging. 
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A system of drain- pipes is arranged in the engine- room and 
boiler-house. The feed-water pipes are of cast iron, an om. 
diameter; they are arranged in duplicate, and the valves 5 
that the feed may either be made to circulate through the 
economiser or go direct into the boilers. The blow-off pipe 
and drain are also of Sin. cast iron. A cast-iron feed-water 
tank of a capacity of 3,000 gallons is provided. 

Engines —In the engine room already referred to, and 
which Fig. 2 is a view of the interior, there are at prese a 
installed three steam alternator sets. Another set is in han 
at the maker's shops, and will shortly be installed. The 
engine of No. 1 set—used to supply the day a The 
50 1.4.P. Belliss vertical high-speed compound engine. " 
H.-P. cylinder is 73in. in diameter, L.-P. 12in. diameter, 8108 
6zin., speed 450 revolutions per minute. А jet condenser Р 
provided to condense for this engine. | the 

The two engines of the large sets, Nos. 2 and 3, are of 
horizontal coupled-compound condensing type by Messrs. dut 
Fowler and Co., with the alternator on the crankshaft an 
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running with a speed of 112} revolutions per minute.. Work. 
ing condensing they have a maximum output of 180 kilowatts 
with a steam chest pressure of 125lb. The governors, driven 
by а substantial toothed steel band, are, we are told, capable 
of keeping the variation of speed when full load is suddenly 
thrown off within 5 per cent., i.e., 24 per cent. up or down from 
the mean. The automatic gear controls the cut-off in both 
cylinders, and an arrangement is provided by which the 
effective weight which the governor has to lift may be tem- 
porarily increased by a sliding weight on an arm; by this 
means the speed of the engines may be altered a revolution or 
two in the minute in order to facilitate synchronising ; after 
synchronism has been accomplished the weight is run back 
into its normal and ineffective position. 

The pistons are of an improved type, recently invented by 
one of Messrs. Fowler’s engineers, the principle of which is 
that the piston ring has a spring behind it wound in a corru- 
gated manner, the corrugations being caused by internal 
bosses in and out of which the spring is wound. The effect 
of this is that the flat portion of the spring bearing on the 
‘piston ring is always at a sustained definite and constant 
tension, thus causing the ring which it supports to keep the 
cylinder uniformly steam-tight. In addition to the spring 
just described spiral springs are arranged enclosed in the 
hollow bosses of one of the rings, but so as to bear firmly on 
the blank boss of the neighbouring ring, by means of which a 


One jet condenser and air pump is arranged for each engine, 
the pump being fixed below the floor and worked off an exten- 
sion of the low-pressure piston rod. СЕНЕ e 

Alternators.—Direct-coupled to the shaft of the Belliss 
engine already referred to is a 34-kilowatt Hall alternator ; 
as already stated, this supplies the day load. The exciter 
armature for this set is also mounted on the main shaft. 
Each of the large flywheel alternators is constructed to give 
an output of 112 kilowatts at a speed of 112 revolutions per 
minute, at a periodicity of 607 per sec. as an ordinary working 
load, but on emergency these alternators are guaranteed to bé 
capable of delivering 180 kilowatts for several hours if neces- 
sary. They run with one pole earthed. The field magnets of 
the alternator form the flywheels of the engines, and are 
placed between the high and low-pressure cylinders. 

The machines have a minimum insulation resistance of 
50 megohms between the armature and core, and one megohm 
between the magnets and core. The insulation between the 
armature conductors and the frames is capable of resisting 
piercing by a pressure of 4,000 volts alternating E.M.F. 

The alternators are practically silent in working, and in 
order to provide for inspection and cleaning of the machine, 
the armature is arranged to rack open by means of a screw 
rack and gear. Should replacement of coils at any time be 


spring bearing is obtained in both directions—viz., length- 


N 
D 
Jl 


Fia. 5.—An Exciter for one of the large Plants. 


ways and across the barrel of the cylinder, the result being 
an effective steam joint апа а consequent saving in the steam 
consumption. 

The two large engines are fitted with piston valves, but the 
third engine is to be supplied with a new type of positive Corliss 
valve, together with а new automatic expansion gear. The 
valves are arranged directly in the cover of the cylinder itself, 
80 that the clearance is reduced to the smallest possible 
capacity; with this is combined the latest form of cut-off 
gear, with separate steam and exhaust valves, the movement 
secured by the arrangement being small and rapid, and there- 
fore allowing of application to high speeds. 

The valves are arranged in the following manner :—The 
steam is controlled by the expansion valve working on the 
back of the main valve. This main valve is driven from a 
wrist plate connected to the side of the cylinder; this also 
drives the exhaust, as in the ordinary Corliss practice. The 
expansion valve is driven from a double-curved slotted wrist 
plate on the opposite side of the cylinder, the travel of the 
valve being varied by the raising or lowering of the die in the 
curved radius slot as controlled by the governor. The wrist 
. plate takes its movement from the eccentric, to which it is 
coupled direct. 


Fic. 4.—Water Resistance used at Wakefield Electric Supply Station. 


necessary, the coils are so constructed that in ten minutes a 
new coil can be placed in position. 

The exciter for each of the two large sets is driven from the 
shaft of its corresponding alternator by means of four ropes. 
The exciters are shunt-wound, and have an output of 
20 amperes at 150 volts. Ар adjustable resistance is included 
in the shunt circuit of each exciter to roughly adjust the 
exciting current while, in addition, the usual dial rheostat is 
in the field-circuit of the alternator to give fine adjustment. 
A view of one of these exciters is given in Fig. 8. 

The engine-house sundries include an automatic waste-oil 
purifier worked by exhaust steam. It requires no chemicals, 
cloths, charcoal, or other filtering substances, being based 
upon the relative difference in the specific weights of oil and 
water. The oil runs through the centre tube below the water, 
passes round the steam coil, and being thus somewhat diluted 
drops the finest of its impurities. After going once more 
through the chamber, and again up through it, and once more 
through water, it finally gathers above the water line ready 
for use. The blow-off pipe answers as an outlet for any gases 
that may form. It will also prevent overflowing by dis- 
charging any rising or overheated oil back into the reservoir. 
The steam pipe serves to thoroughly blow out and clean the 
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whole apparatus from time to time. The purifier is made by 
Messrs. W. H. Wilcox and Co. 

A complete fire hydrant, with hose couplings, insulators 
and leather buckets, by Angus and Co, are provided. 

Switchboard.— This is arranged on the well-known Lowrie- 
Hall system of plug switches and fuses, the panels are fixed on 
an iron framework consisting of H-iron uprights, fixed top and 
bottom to channel iron girders, the uprights being drilled for 
fixing the switch parts which are all mounted on black 
enamelled slate slabs. The top is surmounted by an ornamental 
border in cast iron bolted to the top channel iron; a clock 
being fixed in the centre of the board above the moulding. 

The conductors are brought up to the switch parts at the 
back of the board through insulated collars fitted in drilled 
holes in the ironwork. The framework is supported by 
wrought-iron stays connecting the wall and the uprights. The 
board is divided into three parts, the centre portion dealing 
with the synchronising instruments, the left hand portion with 
the distributing circuits, and the right hand with the alterna- 
tors. This arrangement allows for the indefinite extension of 
the switchboard from time to time either in circuits or alterna- 
tors without disarranging the existing board. The exciter 
instruments, together with the hand regulating apparatus, are 
placed on the regulating table, which occupies a position in 
front of the board. The attendant sitting at this table has, 
therefore, also a clear view of the switchboard. 

Upon the regulating table are also fixed the transmitting 
portion of the signalling apparatus, consisting of switches 
and lamps connected in series with the engine room indicator. 
This consists of two cast iron boxes with ground glass fronts, 
arranged in separate compartments, each divided off from 
ore another and each being fitted with a lamp behind the 
ground glass front. One of the boxes has its divisions 
marked with the numbers of the engine, the numbers being 
painted on the ground glass referred to; the other box has 
the driver’s instructions painted on the ground glass, one 
word for each division, viz., ‘‘ fast” “slow” right 
“stop.” When the signal is desired to be given an electric 
bell is sounded, the attendant closes a switch belonging 
to the particular engine for which the signal is intended, 
this lights up the lamp immediately over the switch, and also 
the lamp in the particular compartment of the indicator whose 
glass front bears the engine number; he also closes the switch 
belonging to the particular word of instructions in the other 
box, and the lamps light up in the same manner. The 
driver in the engine room has therefore two illuminated 
signals, the one giving him the number of the engine which 
he is to operate, and the other instructing him to go either 
fast, slow, or to stop. 

The entire switchboard at present provides for three circuits 
and four alternators. The connections between the alternators 
and circuits of the board are made by means of concentric cable, 
which are connected at the board by special concentric fittings 
mounted on porcelain, which is again mounted on slate. АП 
the current-carrying metal parts of the high-tension apparatus 
are mounted on porcelain, which in turn is mounted on the 
enamelled slate, and the high-tension switches are surrounded 
by slate guards to prevent accidental contact. 

The new form of patent Lowrie-Hall main high-pressure 
fuse used on the board is interesting. Each strand of the 
copper fuses wire is prepared with a loose, thick braiding of 
white asbestos. A sufficient number of strands of this covered 
fuse wire is used in parallel to form the fuse, and the whole 
of the strands are stretched within the usual porcelain tube, 
So far as we remember these tubes are from lOin. to 12in. 
long, and we are told that two of these in series successfully 
break a 2,000-volt circuit carrying 100 amperes, the formation 


ofthe arc being entirely prevented by the damping action of 


the asbestos surrounding the naked fuse wire. The fuses are 
double pole mounted in massive slate bases and fitted with 
ebonite handles, enabling the fuses to be withdrawn quickly 
and safely. 

Two pairs of ’bus bars run the whole length of the switch- 
board, coupling the alternators and the circuits, one side of 


Electrician, Vol. XXXVII., p. 604, with the exceptions that 
single-pole switches are used at Wakefield, and the circuits of 
the exciters are kept separate. The pressure of the two ‘bus 
bars is read from two Kelvin high-tension voltmeters. In 
addition to the above voltmeters, Kelvin ampere gauges are 
employed, manufactured by Messrs. White, of Glasgow. 


Testing Room.—The testing room is equipped with the usual 
set of instruments, including a Thomson galvanometer fixed 
on а firm stone plinth to prevent vibration, a set of shunts, a 
post office bridge, reversing key, and a portable testing set. 
There is also a portable galvanometer, Kelvin watt balance, 
100 Leclanché cells and a carbon megohm. 

In order to provide & means of testing the output of the 
alternators a water resistance of a new pattern is provided, 
which admits of the test being taken without any difficulty. 
It is shown in Fig. 4, and consists of a heavy cast iron tank 
surmounted by a framework carrying the insulated sheet lead 
electrode, which is drawn up or down by means of insulated 
pulleys. Hitherto this form of resistance has given trouble 
on account of the great amount of heat generated causing à 
change in resistance, and where the water container has 
been of wood it has generally fired. These difficulties have 
been obviated by providing, first, the heavy container men 
tioned, and combined with this an outlet pipe by means of 
which the water could be kept constantly flowing, thus 
avoiding the heat trouble. 


Crane.—An overhead travelling crane made by Mr. Thomas 
Smith of Rodley, spans the engine room. It has a lifting 
capacity of 15 tons and is worked from above. 

Public Lighting.—A start will shortly be made in the arc 
lighting of a few of the streets. Nine arc lamps and posts 
have been erected by the Brush Electrical Engineering 
Company (Limited). The posts are of the overhung or gibbet 
type, and carry Brush-Vienna single-carbon alternating are 
lamps burning from 14 to 16 hours. They are supplied from 
the 200-volt distributing-mains through the medium of 
separate Brush transformers installed in the lamp post, 
and transforming from 200 volts to that required at the lamp 
terminals. 

The Distributing System.—Three high-pressure feeders at 
present leave the generating station and connect it with s 
large sub-station in Westgate, whence radiate six L.-P. circuits 
on the three-wire system. | 

The Mains.— The cables are, throughout, of the сопсепіти 
type, insulated with oil impregnated paper insulation and leg 
covered. | 

The H.-T. cables connecting the station at Calder Vale with 
the sub-station in Westgate have a further covering of jus 
yarn to serve as a protection against mechanical damag 
during drawing-in. 

There are three of these cables between the works and thé 
sub-station insulated to work at a pressure of 2,000 volts, the 
inner core of each being composed of 19 strands of No. 16 
S.W.G. having a sectional area of 0-062 square in. 

Six-way stoneware casing bas been laid the whole way 
between the works and the sub-station, except in places where 
the proximity of cellar roofs to the surface necessitated the 
the use of iron pipes. Cast iron pipes were also used for 7 
crossings, and for leading into the station. Boxes are pl 
about every 70yds. in the run of the conduits for the purpose 
of drawing in the high-pressure feeders. These boxes are 
rendered with cement and covered with a ventilating coder, 
whereby the conduits are ventilated, and at the same time it 18 
made impossible for (say) a carelessly dropped match to cause 
an explosion. The cover is also so arranged that it is 10- 
possible for water to get into the box by way of the ventilating 
cover. 

In addition to the three H.-T. feeders there is a үу S. W.G. 
(0:023 sq. in.) H.-T. concentric main, lead covered, and serv 
with jute yarn drawn into three-way stoneware casing, ГЇЛ. 
ning from the town sub-station and supplying the Ings-r 
board schools. There is also a 19 S. W. G. (0:062 sq. in.) 
H.-T. concentric main, similar to the feeders, run from Wè 


each pair of bars being earthed. The general principle of the | sub-station in three-way stoneware casings for supplying the 
board is similar to that at Newport, described in The | Town Hall and the County Council buildings. These high 
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pressure cables were all tested between the inner and outer con- 
ductors with a pressure of 5,000 volts, for a period of one 
hour, and between the outer conductor and lead with a 
pressure of 2,500 volts, for one hour after laying and jointing. 

The current is transformed at the sub-station in Westgate 
from 2,000 volts down, to supply а three-wire system with 400 
volts between the outers, and is distributed to consumers by 
lead-covered paper-insulated triple-concentric cables, the con- 
ductors of which have a section of 0:25 sq. in. by 0°25 sq. in. by 
0°1 sq. in. respectively. These cables are protected by two 
steel tapes wound spirally, so as to form a complete metal 
sheath, and the third wire of the system is earthed. 

The arc lighting mains are у; S. W. G. armoured cables, and 
are connected to the transformers in the base of the posts. 
Fig. 5 show sections of the cables in use. 

Sub- Station.— The main sub-station bears out the modern 
character of the whole works. It is connected with the gene- 
rating works by a low-vapacity, paper-insulated telephone 
cable, which is drawn into the stoneware casing alongside the 
high-tension feeders. 


Low TENSION CONCENTRIC 


The S. W. G. SECTION -0280 he S. W. G. SECTION -01292 


HiGH TENSION CONCENTRIC 


Tha S.W.G.SECTION osse 7te S.W.G. SECTION -0230 
LOw TENSION TRIPLE CONCENTRIC 


i S. W. G. SECTIONS 28; · 20: · 1 
Fic. 5.—Sections of Paper-Insulated Cables in use at Wakefield. 


The fuses at the sub-station are of the main station type, 
and from these the connections pass on to Lowrie-Hall main 


“switches, and thence to the 'bus bars, through Hall-Fuller 


high-pressure switch fuses to the four 42-kilowatt Lowrie-Hall 
iransformers. 

Coming now to the low-pressure distributing board, this 
is fixed at the opposite side of the sub-station to that occu- 
pied by the H.-T. board, and is arranged for a three-wire 
distribution and for six outgoing circuits. There are two 
sets of bus bars, each set connected to a pair of two 42-kilo- 
watt transformers. The low-pressure switches connecting 
the transformers are of the triple-pole laminated lever type. 
The levers in these switches their laminated brushes 
11 such a way as to grip the fixed contacts on their outer 
sides. 

The two bus-bars are, of course, employed together when 
the full load is required. This is indicated by the lamps on 
the synchronising panel, which are watched by the attendant, 
who visits the sub-station about the time of heavy load to see 
when the’bus-bars are in parallel, and he then couples the 
'bus bars by means of а switch of the same lever pattern as 
already described. The circuits are connected to the ’bus bars 
by means of the Hall-Fuller low-pressure switches arranged 


for triple pole. All the connections are arranged at the back 
of the board, the base of which is enamelled slate, as in the 
case of the high-pressure board. | 

The day-load plant, and one of the larger sets of plant, has 
been in operation for some time, and at present about 60 
consumers &re connected, and the load on the station has 
reached about 56 kilowatts. The charge for supply is on the 
* Wright” system, at 6d. per unit for the first two hours, 
and 84d. after. 

The total capital expenditure on the lighting system is, up 
to the present, about £25,000. | 


—M — 


THE COTSWORTH ARC LAMP. 


The accompanying illustration shows the construction of a 
new continuous-current open-type arc lamp invented by Mr. 
Н. G. Cotsworth. An exhibition of this lamp and of its 
lighting capabilities was recently made the occasion of а 
pleasant picnic at Tagg's Island, Hampton; 
and we understand that this was a pre- 
аш to the шо s syndicate 
—— . With a capital of £85,000. The inventor 
Cr ТШШ of this lamp has sought to simplify the 

| | parts and reduce their number, with a 

| view to cheapening manufacture. The 
main coil and cut-out are dispensed with, 
the latter, however, being placed in the 
lamp post when required to be used. 
There is a shunt-coil magnet which 
attracts an iron armature attached to one 
end of an arm or lever pivoted at the 
centre, eccentric with respect to the brake- 
wheel. The other end of the lever carries 
a rubber pad, which is situated inside the 
V-groove of the brake wheel rim. Nor- 
mally the pad presses upon the rim, being 
held in this position by a spiral spring 
EP. > actuating the lever; but when the lamp 
requires to feed the pull of the shunt 
magnet becomes intensified sufficiently to 
lift the pad and allow the carbons to 
approach. Оп coming into contact the 
carbons carry the current and de-ener- 
gise the magnet, so that the spring 
comes into play again and strikes the 
arc. The carbon-holders are carried 
by square hollow rods, guided by the V- 
groove of the brake wheel, and within 
these rods insulated flexible conductors 
carry the current to and from the arc. 
The carbon holders themselves are of the 
hinged clip form, and can be easily 
manipulated. Such are the main features 
in the design of this lamp, and it will be 
seen by our description and the accom- 
panying illustration that it is of simple 
construction. The exhibition of its light- 
ing capabilities took the form of an 
illumination of Tagg's Island, and on that 
occasion the lamp burned steadily and satisfactorily. We 
are, however, furnished with no particulars of accurate testa 
of its capabilities, and are not aware if such have yet been 
made. The patents upon which claim to the proprietary 
rights of this invention is based are, we believe, Nos. 28,4695 
and 17,882*6 with corresponding foreign patents. 


The Cotaworth 
Arc Lamp. 


The “ Zeitschrift für Elektrochemie."— Our esteemed bi- 
monthly contemporary the Zeitschrift für Elektrochemie, which 
is edited by Dr. W. Nernst and Prof. W. Borchers, and is the 
organ of the German Electrochemical Society, will appear 
weekly, instead of bi-monthly, from July 1st. This alteration 
is deemed necessary in view of the number of important 
articles which it has hitherto been found impossible to publish 
for want of space. The quarterly subscription will, however, 
remain the same as heretofore. 
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ON THE NECESSITY FOR UNIFORMITY IN PLANT 
AND APPARATUS.* 


BY C, H. WORDINGHAM. 


The principles enunciated by Dr. John. Hopkinson in his olassical 


Phper, on the cost of electric supply,t are now fully appreciated 
by the majority of supply engineers, municipal and other, but it is 
doubtful whether they recognise that their own field of labour is 
but one very small, indeed insignificant, plot in the wide area 
to which these principles apply. Manufacturers of all engineering 
products have to face the same problem, viz., the production of 
articles, the cost of which is made up of two items, one inde- 
pendent of the ШИ sold, the other practically proportional to 
that quantity. In the case of manufacturers, the standing charges 
comprise the establishment of the works, i. e., the cost of land, 
buildings, engine power, machinery, and tools, drawing office staff, 
patterns, &c.; the establishment of offices, and in many cases 
of show-rooms, with staff of clerks, travellers, &c. ; the holding 
of a stock to supply the demand without delay ; while to these 
Standing expenses must be added the salaries of à number of engi- 
neers, managers, &c., who must be ready to design the articles 
manufactured, and who must be kept up to date in the latest prac- 
tice, often at great cost. The running expenses are wages has 
labour, skilled and unskilled, fuel, oil, &c., for running the works, 
repairs to machine and other tools, raw material. Probably no 
better example of high cost could be taken than the manufacture of 
submarine cables. In this case both items are greatly exaggerated. 
A large amount of very expensive machinery occupying great space, 
and extensive buildings has to be provided and kept in good order, 
to be used perhaps once in the year, and when it is required it 
frequently happens that the work is of an urgent nature, and 
manufacturing has to be kept going day and night for a few weeks, 
necessitating overtime and high rates of wages, together with exces- 
sive wear and tear of plant, while the cost is still further augmented 
by the fact that the cable is probably of a special size and design. 
. Now let us examine into the means by which the cost of manu- 
facture may be reduced. Assuming that all that is possible has 
been done to economise by the choice of a site where land is cheap, 
by suppression of superfluous cost in the erection of buildings, by 
skilful design to avoid unnecessary handling of goods, by the 
absence of display in offices, &c., what remains to enable the manu- 
facturer to reduce his costs? One thing preeminently, restriction 
of the number of types and sizes of the articles produced. To pro- 
duce say а dynamo machine or an engine, a number of calculations 
have to be made, then a series of drawings must be prepared, next 
the patterns, and finally the tools. All this means large expense, 
and, if only one article is made, the whole cost has to be charged to 
that article, and this standing cost may completely swamp by com- 
parison the cost for material and labour. Whereas, if a thousand 
such articles were required, the fixed cost, being divided amongst 
them all, would be only one-thousandth part of what it was in the 
case of one. By limiting the number of patterns, it becomes 
possible to devote more time and attention to perfecting the 
design and the tools necessary for the manufacture, hence higher 
efficiency is gained in conjunction with reduced costs, for, though 
the provision of the tools requires a slight addition to the standing 
cost, it is quite inappreciable when divided among the number of 
articles sold, and there is à corresponding saving effected in labour. 
The subject, as à whole, is а very wide one, but this Paper must 
necessarily be confined to the particular case of electric supply 
stations, and the author hopes to be able to show that, even 
limited to this small area, the question is of great importance. At 
present every engineer, in deeigning a station, seems to think it 
incumbent upon him to have something different in his station 
to that in every other. One fixes upon some peculiar declared 
pressure, involving special designs for every lamp, motor, radiator 
or other consuming device that is to be attached to the circuit. 
Another wants alternating current of special periodicity, or trans- 
formers of an unusual capacity, or in a case of some unheard-of 
shape. Another wants extra large boilers, or dynamos of a capacity 
different to any stock size. Another requires cables of a size 
necessitating strands of some odd gauge of wire. No doubt this is 
not only intentional, but arises partly from want of thought, 
partly from ignorance, and partly, it is to be feared, from a feeling 
that manufacturers are a kind of inferior race, who cannot ibly 
know as much as the engineer, and who must do as he tells them. 
Now it is essential to success, both mechanically and financially, 
that the engineer and manufacturer should mutually strive to 
secure 16; the manufacturer must endeavour to carry out the 
engineer's objects, and the engineer must subordinate the details 
of his scheme to the convenience of the manufacturer. No man can 


Paper read before the Municipal Electrical Association, June 9th. 

t See Dr. John Hopkinson's Paper on “The Cost of Electric Supply,” 
read before the Junior Engineering Society, on November 4, 1892. [See 
also The Electrician, Vol. XXX., p. 29.— Eb. E.] 


interest. 
generated in low pressure stations as the declared pressure is a 
sufficient indication of the pressures used. Ав г 
pressure generators, however, the following table shows t 
pressures generated :— 
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know everything thoroughly, and it must be admitted that а manu- 
facturer, who devotes his whole time and energy to the production 
of a, particular class of machinery. or apparatus, must know more 
about that particular class than the engineer with whom it is but 
one item out of the many comprising his whole scheme. Only those 
men, whose standing in the profession is assured, dare to admit and 
ise this, the second-rate men fear that their doing зо will be 
construed into a confession of ignorance or incompetency. 

As an evidence of the want of uniformity now existing, I have 
made enquiries as, to the practice as regards certain points, and 
through the courtesy of the engineers running the stations, have 
obtained the following information. The particulars relate to 109 
stations, in 46 of which continuous current is employed, in 55 
alternating, and in 8 both alternating and continuous. 

First, as regards declared pressure, the following table gives the 
number of stations and the various pressures declared :— 


Table A.— Declared Pressures. 
| 


Declared Continuous Alternating 9 сда ‘Continuous; Alternating 
Pa i current. | current. | P Vn | current. current. 
50 к 1 | 110-220 8 | 1 
50—100 e 2 113 1 J 
84—103 a 1 | 115—230 1 A 
90—100 1 x 150 5 » 
100 5 29 200 | 9 4 
100—200 10 10 210 1 " 
100—105 1 1 210—420 d] do 5 
102 E 2 220 EE" 1 
102205 NS 2 | 220—440 5 vs 
105 2 1 230 3 M 
105—210 3 1 B B 
107—214 1 | 3. | Total... 51 58 
110 3 2 R | 


In addition to the above, а few stations give special pressures 
for special reasons. One station varies its pressure according 4$ 
the transformer is made by one or other of two manufacturers. 
Another, which normally supplies at 100 volts, supplies at 102 by 
special arrangement with a Lunatic Asylum.” () A third 
supplies at 113 volts, but naively recommends 110 volt lampe. 
Apparently this station is not run on the same lines as those in 
which the declared pressure is ** 1023 volts." Incidentally, it may 
be remarked that the permission given by the Board of 'Trade to 
vary the declared pressure in different districts is practically never 
taken advantage of, while as against this, one station, in defiance 


of all Board of Trade regulations, boldly declares a pressure of 
420 volts. 


The next point of importance in which the practice differs is the 


question of periodicity in alternating stations. The periodicities 
are set forth in the following table: 


Table B.— Period icities. 


3 at 10 periods per second. 6 at 83 periods per second. 
7 ” 0 » 57 1 „ ү » » 
1 9 58 3 97 1 yo 83—100 ” 3 
6 n 60 » » 1 » 87 » ” 
1 „ 67:5 b j 1 „ 875 " T 
1 ” 74 ” 57 2 LE 90 27 » 
5 15 » » 2 » 95 ШЫ ” 
1 ” 75—80 » 77 17 ээ 100 79 n 
1 77 77 77 57 ” 1 » » 
2 » 80 ” » NE 

58 


The size and pressure of the generators is the next point of 
It did not appear worth while to tabulate the preesures 


8 the high 


Table C.—High Pressures Generated. 


IC’ntinuous. Alt'rnating. C'ntinuous. Alt'rnating- 


| 
Ргеввиге, | No. of No. of No. of No. of 
Volts. | stations. | stations. | Volts stations. | stations. 
,000 3 3 | 2,050 ds l 
100—105 1 ^ .. | 2100 f 4 
1,400 1 i ' 2110 a 1 
1,800 ч | 1 2,200 xi 1 
1,800— 2,000 1 | | 2,400 E 1 
1 55 || 2500 8 2 
2, 000 — 2, 100 e 5 3,000 885 1 
» — 2,200, sve ó d pd 
2,000 —2,500, 1 Total ...... 7 59 
The size of generator is very important, and here again there is a 
most extraordinary discrepancy in the sizes . These are 
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tabulated in Table D. Without entering into the number of 
machines, which do not very greatly affect the question, the follow- 
ing sizes are in use :— 


Table D.—Size of Generating Unit. 


"Continuous, Alternating. 
K.W. K.W. k. w. КАУ. | K.W. | K.W. | K.W. K.W. | K.W. | KW. 
10 0 88 |210| 20 3 90 | 160 260 
12 50 90 212 22 40 70 100 165 | 300 
15 52 100 ! 250 аа 72 по | rs 350 
20 60 112 300 25 45 75 | 120 180 | 360 
25 64 120 350 26 50 80 125 187 380 
27 65 125 400 30 5 81 120 | 200 | 390 
28 66 140 600 32 57 82 135 | 210 
30 70 150 1,500 33 38 | 84 140 222 | 
35 75 180 35 60 ' 85 150 | 225 
37 80 200 % 62 88 154 250 


Inquiries as to whether standard sizes of mains, meters, &c., 
were employed showed that in many instances such is not the case, 
the sizes being chosen haphazard according to requirements. The 
above figures will serve to show the utterly chaotic atate of central 
station practice as regards standardisation in this country at the 
present time, and very little consideration is necessary to show that 
the difficulties to be coped with by manufacturers in consequence 
must be enormous, and that, for the reasons stated at the beginning 
of this Paper, the price of plant and apparatus to users must be 
very largely augmented, without there being any corresponding 
additional profit to manufacturers. The additional cost is, in fact, 
pure waste, and benefits nobody. No doubt it is inevitable in the 
early stages of any industry that there should be great diversity of 
practice; indeed, it is desirable that things should not become 
stereotyped until the best bas been discovered ; but we have surely 
now arrived at a time when we can make up our minds on such 
subjects ав those enumerated above, and it is of vital importance 
that the matter should be settled soon, for each new station that is 
to be built perpetuates its own set of quantities. ; 

The most important point of all is the declared pressure, for this 
affects every consuming device as well as generators, or transformers, 
ifused. While it should be so fixed as to admit of аз economical 
distribution as possible, it should not involve a loss to the con- 
eumer in wasteful resistance, or in enhanced price for lamps 
specially fragile or difticult to manufacture. The author ventures to 
think that, taken all round, 100 volts and multiples thereof is the 
most convenient pressure, and the one most likely to meet with 
general acceptance. In the first place, it is that most largely used 
at the present time, and it meets the conditions named above, since 
two ordinary arc lamps, or one enclosed, can be made to burn 
steadily at 100 volts, the waste iu resistance being reduced to a 
minimum, while for the first multiple, viz., 200 volts, there is little 
difficulty in obtaining single incandescent lamps. Moreover, it 
gives a convenient pressure across the outer conductors, а pressure 
Suitable for tramway working, while allowing а good margin for 
loss on low-pressure feeders, without necessitating a higher pressure 
at the generating station, or transforming station, than 500 volts, 
which is the limit of low pressure fixed by the Board of Trade. 
Incidentally, 100 volts is very convenient for mental calcu- 

tions, and for meters when ampere-hour instruments are em- 
Ployed. In passing, it may be remarked that а good deal of doubt 
Appears to exist as to the exact meaning of the Board of Trade 
definition of low pressure— viz., whether 500 volts is the limit at 
the station or at the network end of the feeder, and an authorita- 
tive interpretation ot this would be very acceptable. 

Other directions in which standardisation is necessary may be 
mentioned here—viz., the adoption of standard candle-powers for 
incandescent lamps. it would appear that no more than four sizes 
below 100 c.p. are really necessary. А little consideration will 
show that, quite apart from the question of manufacture, the 
limiting of the number of sizes would enormously reduce the 
amount of stock that has to be held, and hence a large amount of 
capital uselessly locked up would be set free. The number of sizes 
of arc lamps might very well be reduced. Three would suffice for 
all ordinary purposes. If this were done, not only would the cost 
of production be greatly lessened, but the ease of replacement of 
damaged and worn-out parts and the cheapening of carbons, 
together with convenience in obtaining tham, would be a great 
gain, As regards motors, it is probably not worth while to make 
an smaller than 2 H.P., whatever it is intended to drive, 
except perhaps in the case of ventilating fans. The bulk of the 

emand will probably be for motors under 25 H.P., and three sizes 
ween this and 2 н.р. should suffice. 

So long as a supply of alternating current continues to be given 

consumers, the question of periodicity will affect the stations 
Concerned nearly as greatly as does the question of declared pres- 
Sure, and it is therefore as important that some definite under- 

should be come to. The variation at present, as will be 


seen from the table, is as great as, or even ter than, in the agse 
of pressure. The question of periodicity will always be an impor- 
tant one, as there can be little doubt that two or three phase cur- 
rent will be generated in many stations in the future, though 
probably it not be supplied to consumers. 

Next in order of importance perhaps is the size of generating 
unit in the station, It was recently necessary for the author to go 
into this matter somewhat carefully, and he was astonished to find 
at what an early period in the development of a central station it 
beoomes possible and safe to employ large units. "There are prac- 
tically four factors governing the choice of the unit of the plant. 
They are : (1) The initial capacity of the station ; (2) the probahle 
ultimate capacity; (3) the steps by which it is permissible to incresge 
the capital expenditure; and (4) the percentage safe overload of 
the plant, It may be mentioned here that, in the author's opinion, 
it is preferable to have reserve plant in the shape of machines 
with considerable margin of possible overload beyond maximum 
economical load than in the form of spare machines, for the 
latter are only of use in cases of actual breakdown, while, in the 
former case, the reserve is always ready to be called into play at 3 
moment’s notice, and there is no delay due to having to start up 
another machine in case of sudden demand, whether from a run- 
ning machine having to be switched out or from an abrupt 70 
in weather. Further than this, the same amount of reserve can 
attained more economically. 

The conditions to be fulülled then are, that, if any one 
machine break down, the remaining machine shall not be over- 
loaded more than a definite amount, say 33 per cent., 25 per 
cent., or 20 per cent. If the last-named figure be adopted, 
this means that the first installation of plant must consist of six 
machines of equal capacity ; their size will depend on the initial 
capacity of the station. When extensions have to be made the 
increment of plant will depend upon the increment of capital per- 
missible. The condition that any one unit may break down with- 
out overloading the plant 20 per cent. allows of either one, two. or 
more machines being added. The amount of increase of capital 
will be a minimum if only one machine be put down, but this 
course is open to the serious objection that 16 means а number of 
machines all differing in sizə after the first six, hence absence of 
interchangeability of plant, and an uusightly station. It would 
appear most convenient to increase the plant by pairs of machines, 
since this gives a symmetrical arrangement, allows of reduction of 
spare parts, and renders the machines convenient multiples of one 
another. Time does not admit of a particular case being worked 
out, but if this be done it will be seen that a large size is soon 
reached, and after a certain point the rule cannot be carried out, as 
it leads to engines of impracticable size. It then becomes 
necessary to add each time one or more machines of the 
same size. It would be a matter of great interest to learn from 
engine and dynamo builders what is the upper limit of size of 
generator. It will thus be seen that we beyin with six machines 
with parts interchangeable, and finish with a certain number of 
machines depending on the size of the station, also having the parts 
interchangeable, and between we have a number of machines of 
varying sizes. In very large stations put down on a sufficiently 
generous scale, all the units may be of the same size, but the author 
maintains that the initial number should not be less than that 
number which allows of one breaking down without overloading the 
remainder more than the specified amount, and it cannot be con- 
sidered safe to put down one or two large machines to begin with, 
and to trust to good workmanship and desigu to avoid mishap. On 
the above principles it should not be a ditlicult matter to work out 
a series of machines which will provide for stations of all ranks, and 
yet be limited in number. | | 

Next may be considered the question of mains, both as 
regards the conductor and the insulation. It is greatly to 
be desired that only а few sizes of conductor should be decided 
upon. The author has endeavoured to show elsewhere* that of 
necessity the size of the main required in a given street is largely 
a matter of guesswork, hence it should not be a difficult matter 
to agree upon standard sizes that may be such that they can be 
made up from ordinary S. W. G. wires. If this were done, a manu- 
facturer could afford to stock a great deal of wire, and one source 
of delay in delivery would be avoided. Again, it surely should be 
possible to settle upon standard tests for dielectrics of different 
kinds for given pressures, and if this were accomplished, manufac- 
turers could stock cable actually ready for delivery. The advantage 
of this will be fully appreciated by central station engineers, for, 
instead of each one having to store for his own requirements, he 
would be able to order from stock, and save the expense of cable 
stores and their attendants, besides being able to meet unlooked- 
for extensions at short notice, while the aggregate stock, and there- 
fore the capital locked up, would be much less than if there were a 
number of separate stores. 


* Sce his Paper on “The Distribution of Electrical Energy,” read before 
the Northern Society of Electrical Engineers, November, 8, 1897. [See 
The Electrician, Vol. XL., р. 197.—Ер. Е.) 
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the engine. This of course they could predetermine when they were 
fixing upon the sizes of their cylinders, and if they left them very large 
they were then interfering with their efficiency when runniug at normal 
or under normalload. Vibration was really responsible for the selection 
of three-crank engines. When sites were such that small vibration 
troubles were negligible it was possible to minimise the working parts. 


We next come to accessories such as service cables, transformers 
(in the case of alternating supply), main fuses, meters, maximum 
recorders, meter boards, etc. Here again the cry must be stand- 
ardise. Find out the best all-round pattern of each, and keep to 
it. Have as few sizes as possible. Arrange your parts во that they 
shall come in if extensions take place so that the work may not 
have to be redone. In his own practice, the author has endeavoured 
to carry out these principles, and he has to a great extent suc- 
ceeded, but it would be tedious to enter into the details. 

It is of little use for one, or even many, individuals to standardise 
unless there be co-operation. It will probably be said, all admit 
that uniformity of plant is desirable, and you are but labouring to 
prove that which is evident. How do you propose that this desirable 
end should be achieved ? The author replies that there is but one 
way, and that is by settling upon certain standards that will be 
acceptable to the majority of those concerned, and this can only be 
done by thrashing out the subject by a Committee thoroughly 
representative of all classes interested. This Association is repre- 
sentative of one seotioa only, viz., the Municipal section of users of 
plant, and it is not therefore competent to deal with the matter by 
itself. The Institution of Electrical Engineers, the mother of all 
British electrical societies and associations, is the proper organisa- 
tion to which the matter should be referred, and it will doubtless 
be a matter of satisfaction to the members of the Association to 
learn that our Council has already approached the Institution with 
a view to this, and a Committee has been appointed by them to 
thoroughly go into the question. The recommendations of the Com- 
mittee cannot fail to carry great weight, and, if the matter be pro- 
perly taken up, uniformity will soon be secured, for it will be found 
that the firms not making standard plant could not compete with 
those that did, and users with fads would find them too expensive 
to indulge. 

It may be thought that such a system should be international, 
but itia to be feared that the difficulties of securing the desired 
end would be such as to make it impracticable, and it would result 
in the matter being indefinitely postponed. In conclusion, the 
author trusts that the various points he has alluded to will be 
thoroughly discussed, and that some practical suggestions for the 
guidance of the committee referred to may be forthcoming. 


ingham in his efforts to get things standardised. Of courae the question 
was how to do it. With regard to the question of the voltage of 
lamps he had decided to face all the troubles and difficulties of an exchange 
and to go in for 250-volt lamps. For arc lamps the 250 volta was not 
quite so convenient in consumers’ premises, but it lent itself to street 
lighting, and then again they must remember that the enclosed arc lamp 
was coming on with great strides now. Laat winter a tremendous lot of 
exchanges had taken place in favour of enclosed arc lamps. This question 
of voltages was one of the chief points of the Paper. If they could agree 
as to a standard they must take care that in doing that they did not 
prevent themselves from taking advantage of any further progress that 
might be made. They had not yet reached finality in incandescent lamps 
nor even in Board of Trade regulations. Mr. Wordingham had stated that 
he read the Board of Trade regulations to mean 500 volts was to be the 
absolute limit for low pressure systems in the generating station, but he 
(Mr. Chamen) was able to say that this was not so. He knew on very good 
authority that they could be read in another way —that 500 volts was the 
limit in the distributing mains. 

Captain SANKEY said that & standing committee of the Association 
might be formed, to which all questions of voltages, &c., could be referred, 
and that if a standard had been devised or settled on, no departure from 
such standards should be made without, so to speak, the permission of that 
Committee. 

Mr. ROBERT HAMMOND welcomed this move most heartily. It 
waa the duty of those who were responsible for the spending of 
the capital to do so in the most efficient and in the cheapest manner, 
by paying the lowest amount that should be paid for good stuff. 
It was manifest that that could only be arrived at by atandardiaa · 
tion. When he first visited the works of the Westinghouse Compauy 
in America in 1885, he passed through the great shops and saw row upon 
row of engines just one size. That was stock, and could be bad by 
telegraph. The question of pressure was а most important one. With 
alternating plant, surely one ought to be able to hit upon some voltage 
at which the electricity should proceed from the central station quite 
irrespective of the final pressure. He noticed that 35 stations out of a 
total of 59 given in the Paper were generating at 2,000 volta, and it ought 
not to be a great difficulty to get the remainder to do во too. There was 
certainly no need for the great diversity in the size of plant as shown 10 
the Paper. He expected that the result of the splendid move of the part 
of the Association to form a joint committee with the Institution of 
Electrical Engineers would result in getting down to & few standard sizes. 
He disagreed with Mr. Wordingham in the matter of dividing their units 
into 6 when firat starting a station. This meant the waste of valuable 
space, a question which he did not think had been sufficiently considered. 
It would be difficult to change the periodicity of the works at present in 
existence—-to re-do everything, as it were. The Brush Company 
made a standard of 100 volts for many yeara, and they did not view with 
any friendliness the idea of reducing that to 60. As regards Captain 
Sankey's idea that there should be а standing committee to settle all these 
disputes, they would certainly have to get an Act of Parliament to make 
him (Mr. Hammond) submit to its ruling. 

Mr. C. J. SUTHERLAND(Hanley) thought Mr. Wordingham'sideaof allow- 
ing a margin of 20 per cent. overload would cause an engineer to run through 
the winter at overload without putting in any extensions, so that he would 
be left without reserve plant. He mentioned an instance when he had 
ordered a second lot of machinery to be the same ав а previous set, but 
was told that the manufacturers had changed every part. Was that the 
fault of the municipal engineer who wanted to have all his parte inter- 
changeable? The manufacturer simply told them that such and such в 
part which they previously thought to be an advantage was now proved to 
be a disadvantage, and consequently they had altered it. With regard to 
the voltages it seemed to him that the engineers who had given Mr. 
Wordingham his information had made a mistake between the declared 
pressure and the working pressure. He could hardly imagine it to 
correct that there were no standard forme of meters. 

Mr. J. A. JECKELL (South Shields) said a short time ago he wished to 
extend his switchboard, and had found it impossible to get the same 
glasses to his instruments as he previously had. Не was surprised that 
Mr. Wordingham recommended a number of small units. He had heard 
of the station in England where they had 12 unite, end then put in & 
thirteenth, which was as large in output as the whole of the previous 
12 put together ! 

Mr. WORDINGHAM: Only half as large. 

. Mr. H. FARADAY PROCTOR (Bristol) differed from Mr. Wordingham 
in saying that 2 н.р. would probably be the smallest motor that would be 
required, There were very many purposes for which a amaller motor cou 
be used. Why should not they be reckoned in the same standard 82 
dynamos. At present one was reckoned in horee-power and the other in 
kilowatts. The same thing applied to the engines, If they were gomg w 
standardise engines and dynamos they should be standardised together 10 
brake horse-power. Mr. Byng had stated in his recent Paper before the 
Institution of Electrical Engineers, that he liked there to be a good many 
voltages because it saved the calibration of the lamps. ; 

Mr. H. L. P. BOOT (Tunbridge Wells) had been compelled to look into 
the question of change of periodicity lately, and was alarmed to find the 
enormous financial outlay such a change meant. In small towns it practic- 
ally became impossilole to change, for the simple reason that it affected the 
outputs of transformers, arc lamps, motors, and, in fact, the whole plant. 


DISCUSSION. 


The PRESIDENT (Mr. A. H. Gibbings) mentioned that a Committee 
had been formed jointly with the Municipal Electrical Association and the 
Institution of Electrical Engineers to consider the question of uniformity 
of plant. 

Mr. R. A. DAWBARN (of the Brush Electrical Engineering Company) 
said he did not know whether it was generally recognised that this very 
question was one of the most important reasons why our Continental and 
American competitors were beginning to make such serious head way in this 
country. Not only were we called upon to make every possible output of 
speed, voltage, periodicity, &c., but we were also prevented from manu- 
facturing for stock. It had been attempted over and over again but the 
results had very seldom proved satisfactory. The ability to manufacture for 
stock would give manufacturers a better works' load factor, and this was just 
as desirable as it was in an electricity supply station. If they had the moral 
support of a resolution of that Association that 100, 200, 400 or 500 volts 
were to be recognised ín future as standards, and that everything outside 
that was to be recognised as something special, and to be paid for specially 
and also waited for when ordered, it would in a very short time have an 
important effect both upon the cost and dates of delivery. An engineer was 
rather inclined to feel insulted if, when he eent & manufacturer a specifica- 
tion for three-crank engines, two-polar dynamos and 180-kilowatt unite, the 
manufacturer tendered for single-crank engines, multipolar dynamos and 
200-kilowatt units. He hoped engineers would try to help them get over 
this difficulty. He wished the engineer would only draw up his specifica- 
tions more as а sketch to guide the manufacturer as to what was passing 
through his (the engineer's) mind, and leave the manufacturer to quote as 
near as he could. He knew that generating sets varied а good deal, but 
until he had seen Mr. Wordingham's list he had had no idea that there 
were so many. The Brush Company had taken as their standards multiples 
and sub-multiples of 100, starting with 25, 50, 75, 100 kilowatta, and so on, 
and thought that intermediates were not required iu one case out of one 
hundred. There was no station in which, say, 150 kilowatt was too small 
for a unit and 200 too large. It might be во to-day, but it would certainly 
not be so in two or three years hence. Three sizes of motors between 
2 н.р. and 25 н.р. was a very small number. Не did not quite follow Mr. 
Wordingham in the number of units he would put down in a station to 
commence with. Why did he hit on six? 

Mr. WORDINGHAM : I said six because I have taken 20 per cent. as 
the safe overload. If I had taken 30 per cent. as the safe overload, then 
the number would have been four. 

Mr. DAWBARN, continuing, said it seemed to him that the actual full 
load of these machines would be reached and passed in the course of about 
three months. He thought that most of the stations in this country had 
been started with much too small units. The later practice of starting 
with large units, although it meant a disadvantage at the very beginning, 
owing to the plant being underloaded, yet it undoubtedly was an advan- 
tage as the station grew. On the question of overloading he thought most 
manufacturers would agree that for short periods of overloading the 
dynamo did not come in at all. It was purely the limit of the capacity of 


Mr. W. A. CHAMEN (Glasgow) sympathised entirely with Mr. Word- 
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He thought it would be better if, instead of attempting to change every- 


thing, they were to standardise certain things at a time, while the Com- 


mittee of the Association could see that all new stations were started in 


accordance with standardised practice. 
Mr. G. Н. COTTAM (Hampatead Vestry) said that supposing a com- 


mittee of the Association did set down certain standards for voltages and 
those sort of things, next year there would come along some inventive 
genius with an improved plant which was going to do very much better 


service than they had at present. Were the new stations that were start- 


ing to be uniform with the present ones, or were they to be changed with 
the new conditions and the new inventive genius? He thought they would 
be rather stifling progress by making everything uniform. Не did not 


think Mr. Wordingham had quite carried out his formula himself. He 


thought that as the tramway boom was coming forward it would be a 


good thing for tramway engineers to accept Mr. Wordingham's suggestion 
and arrange a standard. 


The PRESIDENT (Mr. A. Н. Gibbings) said it was quite clear that а 
necessity had arisen for something to be done in this matter, but he 
thought a good deal of misconception seemed to have arisen ав to the lines 


upon which they were going to act. It was utterly impossible, as Mr. 
Cottam had pointed out, to standardise the whole system of station 
plant. All they could standardise were such things as periodicities, 
pressures, voltages, horse-power, and ко on. 

Mr. C. H. WORDINGHAM (Manchester) replying, touched briefly on 
most of the points raised. Capt. Sankey's suggestion that a standing 


committee should be formed was, he said, an excellent one, but the 


Association was not competent to deal with the matter. They were only 
a &inall section of electrical engineers, and questions of this kind ought to 
be tackled by an institution like the Institution of Electrical Engineers. 
Ав to the number of units in a plant, it was very nice, of course, to only 
put down one unit, as Mr. Hammond suggested, instead of six; but he 
would like to know what Mr. Hammond would do in the middle of a 
winter's run if the load got too large for the capacity of that one unit. 

Mr. HAMMOND: I said put down a reserve as well. 

Mr. WORDINGHAM did not agree with Mr. Hammond that this was 
the most economical way of working. They had a certain amount of 
money to spend, and the best way of spending it was by subdividing the 
plant. He thought the question of periodicity would settle itself, because 
in about ten years’ time the larger portion of single-phase alternating 
plant would probably be “scrapped.” If not, he would suggest another 
alternative, and that was to localise the alternate current to the 
generating portion. Mr. Sutherland had taken exception to the form 
in which he preferred to have the reserve, but he still considered 
it essential in any case to have a c.nsiderable margin in the 
actual plant, because they were always liable to a sudden rush. 
Mr. Jeckell had reproached him on the large number of units question. 
All he could say was that he did not design the station mentioned by Mr. 
Jeckell, As regards motors being reckoned in the same way as dynamos, 
the average consumer wanted to know the horse-power of his motor ; kilo- 
watts seemed a mystery to him. He had not suggested in the Paper that 
they should go on altering everything they had. It only applied to new 
stations. Mr. Cottam’s remarks really amounted to that he did not think 
they had arrived at finality. He (Mr. Wordingham) hoped they had not. 
But he did not think their not having yet arrived at finality could be 
used as an argument against standardisation to some extent, 


STEAM-USING PLANT. 


The following is an abstract of the discussion which followed 
the reading of Mr. J. A. Jeckell's Paper on Steam- Using 
Plant," at the recent convention of the Municipal Electrical 


Association :— 

Mr. J. SS RAWORTH said that he believed Mr. Jeckell was the first man 
who had come forward to corroborate a view he had expressed to the 
effect that if a steam engine be properly governed the loss of efficiency at 
light loads is not nearly as great as very many people imagined, 
but that down to a certain point - omewhere about half-power—there 
was no loss of efficiency whatever. At the same time, however, he 
would ask Mr. Jeckell whether he attributed this state of affairs to 
the fact that the engines were triple.expansion. It was not quite 
clear from the Paper. The same phenomena was exhibited with single, 
or two-cylinder, or three-cylinder expansion. It was very well known 
that many engineers had tried to make the public believe that 
their engines Were superior to others because their automatic apparatus 


"was connected with the low-pressure valve as well as with the high- 


pressure valve. But here they had two engines in which the whole 
of the trial of the steam distribution had been carried on through one 
valve. Nome two or three years ago he had some engines which were to go 


‘through a very close test, and had spent a week testing them himself with all 


possible modifications that could be made with them. It so happened that 
it was possible to alter the cut-off by hand, and he had found that at any 
given load if they moved the expansion of the low-pressure valve either 
upwards or downwards the economy fell off. It was rather unfortunate 
but they could not blame Mr. Jeckell for it -that he had not been able to 
carry his tests down lower in the scale ; but he should like tosee the curve 
of steam consumption when the load was as low as it could possibly be 
reduced. He thought the experiments on steam pumps was the most 
important thing Mr. Jeckell could have brought before the Association, 
because many spent enormous sums iu good engines but got the worst 
pumps in the world. His own attention had been called to this matter 
sume віх or seven years ago, when he had put in а new pump on an 
important installation in London, and he had found out quite by accident 


that this pump was taking 20 per cent. of the steam generated by the 
whole station to keep itself going, and if they looked at tbe marvellous 
figures given by the author they would see that these pumps were not one 
whit better. He (Mr. Raworth) bad now gone in for a three-throw pump, 
driven by an ordinary single-cylinder engine and gear wheels, and although 
the efficiency attained by this pump was just about as bad as it could be, 
yet tbey had reduced that 20 per cent. down to 2 per cent. straight off. 

Mr. A. S. GILES (Blackburn) thought the beet policy was to avoid small 
steam engines. At Blackburn they had a motor pump which hed а double- 
wound armature in order to allow of variations in speed, and kept tbeir old 
steam pumps there to be used only in case of necessity. 

Mr. J. H. RIDER (Plymouth) thought Mr. Jeckell seemed to have a 
great preference for triple-expansion engines, apparently on account of 
their great economy. But he thought it was possible to go too far in 
connection with economy. What they should aim at was reliability and 
simplicity in their plant by having as few working parts as possible, and 
triple-expansion engines were not worth having. They would do far 
better with compound engines, even if it meant a little less efficiency, 
because the actual amount of money spent on the steam was only a small 
proportion of the total. With regard to condensing planta, а separate 
condensing plant for each engine was all right, but unfortunately if they 
had to go in for direct-coupled pumps they must have slow-speed engines. 
At the same time this did not mean that they should give up the ute of 
separate condensing plants. He generally found that the horse-power 
taken to actually work a pump was about 10 per cent. in excess of the 
figure given by the maker, and if he remonstrated with the makers the 
reply he usually got was that the figure given by them was “nominal ” 
horse-power ! 

Mr. J. MCLAREN eaid that Mr. Raworth had forgotten to mention his 
own engine. He (Mr. McLaren) feared Mr. Raworth’s engine more 
than any other of his rivals because it was working on the lines that gave 
the best economy. He would not grumble at Mr. Jeckell because he had 
not had time to tabulate other makers’ results. The author had called 
attention to the fact that it was possible to work his engines up to very 
light loads economically. The question of separate condensing plants was 
à very important point and wanted careful consideration. It was the last 
дїп. of vacuum that the great economy came from. Ав regards pumpe, 
about six or seven years ago he had tested a number of large engines out 
in the Colonies, and one of the feed pumps had taken as much as 48 li. y. to 
work it. 

Mr. W. A. CHAMEN (Glasgow) said that with regard to Mr. Giles' 
description of а motor fitted with double armature, a similar kind of 
arrangement was working in London in connection with grain elevators, 
and from what he had heard he had no reason to expect it would fail. In 
Glasgow they had been obliged under force of circumstances to have 
separate condensers of some sort, and he had thought it would be & very 
good arrangement to have a separate condenser for each engine in the 
larger concern and one large condenser for the smaller engines, and he was 
arranging things at Glasgow, so that they would be able to take careful 
and accurate tests of the steam consumption under certain conditione. 
The circulating pumps he proposed to fit in the ordiuary way, motor 
driven also, but he would be glad if anyone present could give them any 
idea as to the efficiency of centrifugal pumps. He had an idea hiniself 
that bad as the feed pumps might be, if centrifugal pumpe were carefully 
looked into they were almost as bad. There had been no attempt 
whatever to reduce the friction on the internal parts of the pump. 

Mr. J. Н. RIDER (Plymouth) said he had written to makers of centri- 
fugal pumps for information as to their efficiency, but had been unable to 
get it. He then wrote to the makers saying that he had heard that the 
etticiency of their pumps was about 40 per cent., and immediately got the 
answer that it was 45 per cent. 

The PRESIDENT (Mr. A. Н. Gibbings) corroborated the remarks of Mr. 
Rider as to the difficulty of getting information as to the efficiency of 
centrifugal pumps. There was no doubt that Mr. Jeckell had given them 
a very interesting paper as to tests of steain-using plant, but they were in 
the very peculiar position that по one believed any one else's tests unless 
they had made the same tests themselves. Mr. Rider had mentioned the 
proportion of the cost of generation to the total. "This was all very well 
when they were looking at the matter froin the point of view of charge for 
lighting, but when they came to supply clectricity for large power purposes 
he thought that this question of economy would then assume very much 
pgrea'er importance. This remark also applied to the auxiliary steam- 
using apparatus. 

Mr. J. A. JECKELL (South Shields) replying, said he certainly did not 
imply that the efficiency of these engines depended upon their being triple 
expansion. Не knew that a few years аро а great number of engineers 
held that triple-expansion engines were very good to drive ships, but that 
they were no good from an economy point of view at light loads. [t was 
quite true that compound engines could be made equally as efficient, at 
varying loads as triple engines. He did not at all claim that the efficiency 
at light loads depended upon triple expansion. With regard to separate 
condensers, of course this must entirely depend upon the kind of engine 
they put in. They could not couple pumps to a Willans engine running at 
500 revs. 
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PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, on June 10th, 
Mr. Shelford Bidwell, president, in the chair, Dr. S. P. THOMPSON 
described and exhibited a model illustrating Max Meyer's theory 
of audition. Max Meyer abandons the audition theory of Helm- 
holtz, and contends that analysis takes place in the ear otherwise 
than by resonance of the Corti organ. Imagine a jointed system, 
like a hand, to be oscillated from one end, i. e., from the finger- tips. 
А small motion affects only the top joints, but a large motion affects 
the whole structure. Such a structure is the membrane of the 
inner-ear. It widens towards one end, and is effectively damped 
by the contained liquid. Wave-motions of different amplitudes run 


along it to different distances before they are extinguished ; these 


distances are recorded by nerves, and are thereby communicated 
to thecortiorgan. In the model, the compound-wave to be analysed 
is cut out on the edge of a disc of zinc, so that, as the disc revolves, 
the motions are communicated to a framework. If the frame is 
thus moved through more than a certain distance, a displacement 
occurs which sets a second frame in motion, and so on toa third 
and fourth. Tlie depth to which the motion penetrates is indicated 
by a series of glow-lamps connected electrically to the frames, 

Prof. AYRTON said it had for some time past occurred to him, whem 
considering the way in which an expert telegraph clerk reads siphon- 
recorder signals on a long cable, that it might be possible to analyse waves 
without the eupposition of a resonating apparatus. The cler: interpreta 
not so much the motions to one side or other of the zero-line, as the rate 
of change of velocity, i. ., the acceleration of the siphon, This had been 
recognised in the design of those relays for long cables, where the lever 
makes contact when the received current exceeds a certain value, and 
breaks contact when the current falla below a certain minimum. Messrs. 
Siemens had adopted a relay in which the lever was carried on the sus- 
pended coil of а D'Arsonval galvanometer by а pivot with a small amount 
of friction. If contact was made, the coil could, nevertheless, continue its 
motion in a given direction. If that direction altered, contact was imme- 
diately broken, and the lever passed over to the opposite stop, thereby 
reversing the local circuit. It was possible that, in the process of hearing, 
something akin to this took place, the ear behaving as a mechanism 
responsive, not by resonance to the complete waves, but by its sensitiveness 
to changes of direction of the received impulses. 

Dr. S. P. THOMPSON thought. that à mechanism similar to the relay 
described by Prof. Ayrton was contained in the telautograph of Elisha 
Gray; it was а “Prony” mechanism. In the acoustical problem the ear 
was probably sensitive to abrupt changes of shape in the waves as well as 
to reversals. In the case of mistuned octaves, something is heard that 
suggests "revolving" in the ear, indicating a cyclic change. In this 
regard, it was necessary to take into account the phase-relations as well as 
the relative intensities of the component tones, 


Мг. E. H. Bartos then read a Paper on the 


“Attenuation of Electric Waves along a Line of Negligible 
Leakage.” 


It forms a sequel to a Paper communicated to the Physical Society 
and printed in their Proceedings of December, 1897, and January, 
1898. Shortly after the publication of the earlier results, Mr. 
Oliver Heaviside drew attention to Lord Rayleigh's high-frequency 
formula for the Effective Resistance of wires to alternating 
currente, and suggested that the formula might be approximately 
applicable to the case ; but he thought the experimental value of 
the attenuation would be considerably higher than the one derived 
from calculations. Mr. Barton here repeats the work, with special 
precautions as to the mode of insulating the parallel copper wires 
through which the wave-train proceeds. "The value of the attenua- 
tion-constant deduced from these experiments is 0 000013. By 
applying Lord Rayleigh's formula for the etfective resistance of the 
circuit, and using this value in Mr. Heaviside's expression for the 
attenuation, the calculated constant is 070000062. To account for 
the discrepancy, the author points out that the effective-resistance 
formula was originally developed for a wire placed at a considerable 
distance from other parts of the circuit, and for currents following 
the harmonic law. Whereas, in the experiments the conditions 
are: (1) wires 15mm. diameter, only 8cm. apart, and (2) the waves 
are propagated in the form of а damped train, with the large end 
leading ; they are extinguished after ten or a dozen vibrations. 

Mr. OLIVER HEAVISIDE (communicated) pointed out that as there 
was human iuterest in error it might Le worth mentioning that at firat it 
was supposed the previous experiments of Dr. Barton made the index of 
the attenuation factor to be six tunes that of the long-wave theory for 
simple periodic waves. Aud it was hard to account for so large a dis- 
crepancy. The discovery of an error in the figures reduced the result from 
віх to two. The small depth of the surface layer of ellective conduction, 
and the distance apart of the wires, seemed now to make it improbable 
that Dr. Bartou's first reason (1) was adequate to account for the doubling 
of resistances. The second (2) was, of course, a substantial reason for 
increased reaistauce. А third one, Mr. Heaviside suggested, was the 
external resistance at the boundary of the waves, A combination of the 
second and third reasons, with a little of the first, might account for most 
of the extra attenuations observed, aud if more was wanted, “ try the 
K.R. law." 


Mr. A. GRIFFITHS then read a Paper on 


“ Diffusive Convection.” 


a phenomena analogous to thermal convection. The differences of 
density that produce convection currents are not due to changes 
of temperature, but to variations in the quantity of dissolved 
substance per unit volume. The author has devised an apparatus 
consisting of a vessel divided horizontally by a diaphragm, through 
which pass two vertical tubes of unequal lengths. A solution of 
copper sulphate maintained at constant strength is placed in the 
lower compartment. The upper compartment is filled with water. 
Diffusion takes place up the tubes. One tube is 4cm. long, the 
other is 4`05ст. The tops of the tubes are exactly at the same 
level. Up the longer tube, and down the shorter diffusive 
convection occurs at the rate of bcm. per year. This flow increases 
the quantity of copper sulphate transmitted by the long tube by 
about 2 per cent., and diminishes that transmitted by the shorter 
tube by about the same amount. Consequently, the resultant 
increase due to the motion is only a fraction of 1 per cent. To 
detect the flow, the author employs а second piece of apparatu 
in which the upper ends of the tubes are separated by a capillary 
containing coloured liquid. By this means the mation is consider- 
ably magnified. 

Dr. S. P. THOMPSON asked whether, in a case where a large tube wai 
used in determining the velocity, the viscosity of the liquid would not 
play a very much less part than with narrow tubes. 

Mr. GRIFFITHS explained that viscosity was not important until very 
small tubes were considered, ¢.g., those of the order 0°001mm. diameter. 

The PRESIDENT proposed votes of thanks to the authors, and to 
Dr. Max Meyer for Jending the Society his model. The meeting 
then adjourned until June 24th, 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 


Bedtord (Municipal) .......... March 4 Kingston-upon-Thames(M'cip’l) March f 
Bournemouth (Company)) June — 8, Leeds (Company)) April 1 
Bradford (Municipal) May 20 Newcastle-upon-Tyne (Co.) .... April 9 
Brighton (Muntcipal).......... May 6 Northampton (Company)) А 18 
Burton-upon-Trent (Municipal) April 15 Notting Hill (Company)) March 11 
Cambridge (Company) ........ June 17, Oxford (Company)): 5 
Charing Cross (Company) April 22 Richmond (Company) ......-- rch 4 
Chelsea (Company)............ May 20 Scarborough (Company). . . April 1 
Clerkenwell (Company) March 18 St. Pancras (Vestry) .......... May 13 
Dover (Company)) March 11 Shoreditch (Vestry) ) May 7 
Guildford (Company)) May 13 Southampton (Municipal) .... June 3 
Hammersmith (Vestry)........ June 10 Wandsworth (Company) ...... March 18 
Hanley (Municipal) .......... April 8 Westminster (Company) ...... April 2 
Hastings and St. Leonard's(Co.) April 29 Worcester (Municipal) ......-- May 1; 
Hove (Company May 6 Yarmouth (Municipal) June ЇЇ 
Huddersfleld (Municipal)...... March 25 


Public Lighting at Shoreditch. 

We have received two letters bearing on the revenue from 
publie lighting at Shoreditch, from an esteemed correspondent 
who is not desirous we should publish his name. As Ше 
relate to a matter of considerable interest we herewith 
publish them. The first, dated 18th inst., is to some extent 
corrected by the later correspondence, which bears date 
June 21st : — 

LETTER No. 1. 

I was rather surprised, in looking over your usually very accurate Table 
of Costa, to find the way in which you had taken the public lighting Е 
Shoreditch as producing only about 2d. per unit. Working out pe 
figures given in your own analysis of cost, I find that Shoreditch, with an 
income of £2,374 for its public lighting, actually paid itself 7d. рег unit, 
while the private consumer was given a supply at 4:44, The mistake 
arises through your having worked out the total output as producing â 
certain price per unit as a general average, and through not taking the 
units sold for private and publie lighting separately and working out the 
figures they produce. I think it might be well if you were to (put : 
correction in a future issue, not in hostility to Shoreditch, but in justice o 
the Companies. 

| LETTER No. 2, 

On going over the Shoreditch Veatry'a accounts, a copy of which 5 
come to hand, I find that there is evidently a mistake in the figures ior 
public lighting, and consequently there was a mistake in my letter to ir 
of the 18th inst. The price charged by Shoreditch is exactly 9d. I tin 
that the amount received was £1,683. 2s. 11d., and the number of units 
used for public lighting was 80,791. 

The second letter, however, does not alter the fact that the 
revenue per unit sold for public lighting was excessively 
large, though it reduces the difference between this item 
and the revenue from consumers. Our correspondent nus 
understands our analysis when he assumes that it 1s intend 
to indicate a revenue of only about 2d. per unit, sold 107 
public lighting. What that figure shows is the fraction or 
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portion of the total revenue per unit sold (counting ISLINGTON. 
а all units gold) which can be attributed to the busi- Undertaking Worked B/ Islington Vestry, 
E ness of public lighting. Out of a gross revenue „Раі оў Commenecment of Supply | March 4, 1896. [street transformers, 
P of 5:89d. per unit sold, 2d, accrued from public | 9 Supply / m; лшщ transformer sub-stations and 
FERA lighting that ig what our fi ü h B t it : 4 2 eoe же» Alber ay. : 
ep i gures show. Buti 
Vu ^ of interest to er thai the actual price charged YEAR ENDED DEC. 31st. 1896. 1897. 
h. in or current supplied for public lighting was con-| ^ qgANTITIPH. — Е 
bip siderably higher than the price charged to ordinary ‘Unite beret as E ee = ET 
E consumers, as thereby another side-light is shed | „ 8010 (ТОТАТ,)........................ 297,834 503,572 
ue on the alleged great success of the Shoreditch“ .» o LO сошашшега eee 160,518 510,095 
scheme, Taking the figures given in our table or proie ugating, бо: suer 191,016 195,49 
"i on May. 27th, it would appear that the revenue | UNITS SOLD per 8 c.p. LAMP CAPACITY 191 
dis from. public lighting was as high as 7d. per unit | Maximum supply demanded ............ = 
| sold for that purpose. ны ы 9 public lamps .......... rovs 186 
REA | Number of consumers 140 
T E Islington Vestry Electric Supply Works. 3 is mains in 8.c.p. lamps... 12,945 
NUN The important municipal electric suppl k | ß 15,600 
cc E : pply works A , 
SEM of the Islington Vestry were inaugurated on T 200 
TM March 4, 1896, and the first annual accounts CAPITAL— . Tota, су" TP 
were brought up to the end of that year, i.e., after | AUTHORISED (TOTAL) ) £89,150 | £178 {£150,850 | £188- 
IE а period of about ten months’ working. These Share —— Ü par a 2 Bon 
cit are compared in the accompanying table with the Loan(includingDebenturecharges) 89,150 | 178 150,850 | 188 
pm дет Ауа accounts for the twelve months ате .. 89,150 178 150.850 188 
das ending December 81st last, and the fact that two Loan (including Debenture charges 51 JB 58 8 
2 s gDebenturecharges) 89,1 178 1 
mr unequal periods are compared should be taken | AUTHORISED, NOT RECEIVED (TOTAL) 0 == d ped 
| Ts into consideration. сла асо ева 00000 el БӨ өскө — — — — 
During the past year the authorised loans have M Na E NI = 2 — = 
been raised from £89,150 to £150,850, the whole BÉPAID or йыны. p - 818 164 Ей = 
available capital having been borrowed, at from 3 | RESERVE OR SINKING FUND ...... — — — — 
ү to 34 per cent. interest. А sum of £42,125 has | DEPRECIATION Funn . . . ...... .. — — — — 
been expended on extension works, bringing the E ore io Hep 8 102,101 204 144,226 180 
E total expenditure of capital up to £144,226, and ff penne ets 1 eos 5 
dii your ] i VVV 29,454 58:9 47,623 59°6 
dt eaving а surplus of £6,624 on capital account. Ill!!! 26.716 53:6 40.586 5077 Я 
ris The capacity of the generating plant has been Miscellaneous . 824 165 851 ү 
i p raised from 500 to 800 kilowatts, to meet the | BALANCE OF CAPITAL ACCOUNT..... - 12,951 | -259 + 6,624 828 
1 5 increase in lamp connections, which has risen REVENUE— Total. Fer unit sold] Total. {Per unt sold. 
S from 12,945 to 20,827. The number of con- | Tora . 8 27,499 | 599d. | £12197 | 582d. 
WE sumers has augmented from 140 to 250; and | Revenue from supply ..................... 4,289 3:46d. 7,110 2-704. 
e business has been about proportionately in- meters, Kc. ...... 101 0:0814. 180 0*086d. 
pa creased by the rise in the sale of units from 8 Жн . Е а pss iua p 
vo 297,834 to 508,572. It will be seen that the М miscellaneous sources... 1744 | 01404. 216" | 0-103d. 
T ane A ga connected has increased from 08 EXPENDITURE— 
Ж аһоп " . to 12s., the tariff remaining un- | TOTAL COSTS ............................. £5,815 4'69d. £7,765 370d. 
| changed. | VF imi | ss | cm» | 4 
8 A total revenue of 412,197 compares with Fuel (including cartage, &c.) ...... 1,860 1:504. 2,393 1445 
47,420 in the preceding 10 months, and repre- Oil, waste, water, stores ......... . 570 | 02594. 783 0:3734. 
sents 5:82d. per unit, as against practically 6d. Wages at station . .... . . . „51 Lr. 1,726 0:8234. 
p This total of 5:824. per unit sold is composed , Repairs & maintenance at Station 255 9.1884. 487 0˙252d. 
o : А р Distribution of Electricity .. . . . 28 0*047d. 54 02) 
ns of 8-70d. from consumers’ supply, 0:0864. f : á 1 i G. 
m s ppiy, 0 086d. irom Wien K 38 0:031d. 5 0:002d. 
E meter rentals, and 1:924. from publie lighting, Repairs, renewals of maius, &c. ... 20 0`0164. 49 002354. 
ae besides 0:103d. from miscellaneous Sources. Public Liglitig / 125 0 I0 1d. 224 (*13 1d. 
А Against the slight decrease thus shown in the Attendance ........................... 100 0:031d. 250 0:1194. 
i revenue per unit must be set off a much greater . K. 1 ET. 204 9 45 о 
fall in the total costs per unit, viz., from 4:694. | Royalties . . . .. . . „„ — — 2: y а 
to 8"704.—а fall of one penny per unit, upon Rent, talcs, tet es 6 А 373 0.3014. 77 02274 
p? which Mr. Albert Gay and the Islington Vestry ee FFC 1,145 9.7784. 7,71 07494. 
adus to be congratulated. Part of tbis reduction in| Stationery e О Мв 4454 180) 09899 
а costs arises in the works department, viz., 0°264., Establishment cliarges 181 01464. 169 0:081d. 
г. but the bulk of it is due to the effect of a greatly Law charges, &с...................... 2125. 01711. 5565 | 01604. 
і, B upon management costs that Total. Total. Z to mean 
ave not Increased in so great a proportion. FINANCIAL RESULTS8-— | — __ fab. exp nded 


£4,432 | 3607 


i As а result of the year's working the gross | WORKING PROFIT FOR YEAR ......... 21,615 
i ) qc We 0:060% 


profit to carry to net revenue account has been Carried to Depreciation Fund ... 


j і 8 Carried to Hes. or Sinking Fund.. 734 1,055 0:8569 
£41,492, as against £1,615 for the 10 months pre- Netint. on loans (incl, Deb. charges) 2,115 5,621 294% 
vious; or at the rate of 3°6 per cent. onthe capital | BALANCE FROM LAST ACCOUNT ...... — — ы Ж, 
expended, as compared with а previous 1:6 per | Do. AVAILABLE for DISTRIBUTION, &c. — — — — 
cent. The actual and visible depreciation of Deficit rere ree eee. Serres ee re ne ee rr 1,836 гоа 318 0'258% 
property 1s recognised to the modest amount of £74, Een р на Ба — — = — 
which, be it observed, is 18 times larger than in the | % of TOTAL ыалы ы GROSS REVENUE i 183% 636% 
revious period; but no seriou: i | eni Expenditure per kilowatt capacity ... 1. 125. 7d. £9. 14» 2d. 
1 de oreciation jus em 1 cd de VVV £14. 178. 0d. £15. 5s. 0d. 
f l I as been made. nterest Expenditure per 8-c.p. lamp capacity.. 78. 52d. бз. 214. 
upon loans has been paid, and a proportion of | REVENUE PER 8-C.P. CAPACITY ...... 9s. 61d. Os. 9d. 
borrowed capital has been repaid. The final | REVENUE PER s. C. P. CONNECTED ... 11s. 57d. 12s. 01d. 
result is a deficit of £318 for tl „ar: : Price charged for lighting. per unit ... || d , 
t. like tl . 2 С le year; and this „ for power, per unit. f 7d. to 5d. 1d. to 33d. 
amount, like the £1,836 deficit of the previous DENT . . 
, : ` „ for publie lighting ...... ..... 5d. per unit. 5d. per unit. 
year, has been wiped off by the aid of the ever- | ————— — 
handy ratepayers. Җ REMARKS. —a To which rents of property, less taxes, &c., contribute £153 in 1896 and £179 in 
| 1597. b Of which £167 is to insurance in 1506 and £200 in 1897. c Being ambunts written off as 


irrecoverable.” d Percentages to capital expended at end of 1596. e Sliding scale of rebates, also maximum demand system. 
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binding. Price 2s., by post 6 24. 84. 
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STANDARDISATION. 


During the last few years, reasons—or, shall we say, er 
cuses—have perpetually been put forward to explain why this 
country has apparently not maintained its lead of all othersin 
the electrical engineering industry. Insufficient technical 
education was first stated to be the cause, then adverse legis 
lation, also from time to time the relations between capital 
and labour, employers and employed, and finally the want d 
standardisation. Whether the root of the evil does not simp!) 
lie in paucity of demand is not so often considered. 4 
present the majority of electrical engineering work is devoted 
to power transmission and tramways, for neither of which has 
there been such a demand in this country as in others. There 
is little waste power to distribute, and the tramway has nevet 
been greatly appreciated by the Englishman as a means 0 
locomotion, so that, with his innate conservatism, he will 
necessarily take some time to realise the advantages of electric 
tramway traction. So far as electric lighting and telegraphy 
are concerned, the English electrical engineer has always 
maintained his lead and will, we have little doubt, continue 
to do so. However, it is not the broad question of nation 
electrical supremacy that we wish to discuss at the present 
moment but the narrower one of standardisation. That a 
thorough system of standardisation brings about a temporary 
commercial benefit in the industry into which it is introduced 
will not be disputed. It not only cheapens and accelerates 
manufacture, and popularises the products, but, as Mr. Da,] 
happily expressed it in the discussion on this subject at the recent 
meeting of the Municipal Electrical Association, it improves 
the works load factor. On the other hand, it cannot be 
denied that in a progressive industry, such as the electrical 
one in this country, the more completely standardisation is 
carried beyond a certain point, the more progress is liable 
to be шаш We will take an illustration used some 
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time ago by Prof. Crooxes to explain a very different pheno- 
menon—the stratification of a discharge in a high vacuum. 
The footway of a street in which there is a continuous stream 
of traffic is not equally crowded at all points of the stream. 
Those moving at the average slow pace retard the passage of 
those wishing to move faster, so that the stream is resolved 
into knots of people and less densely filled gaps between. In 
a similar way will standardisation, whether it be evolved, as 
in most instances, unconsciously or whether it be forced on 
an industry, retard the progress of those who are not content 
to jog along at the average pace. Tho latter will be com- 
pelled to conform with the existing methods of standardisation 
until they have seen their way through the obstacle imposed 
by commercial and economic considerations, and after moving 
some steps nearer to finality will be compelled to standardise 

again until the road is once more clear for further improve- 
ment. Ву broadening the street ог by extending the market, 
there is room for both standardisation and progress and those 
whose aim is improvement and not merely to get through life 
or business—or a crowded thoroughfare—with the minimum 
expenditure of energy, will be less impeded. An instance of 
the evil effect of excessive standardisation is scen in the 
result of the adoption long ago, by the Admiralty, of 80 volts 
as the unvarying standard of pressure. Other Government 
departments have in like manner crystallised their electrical 
requirements. 

Coming now to a more detailed consideration of Mr. 
WonpriNcHAM's contribution to this question, we find that the 
issue is again narrowed down to the advisabilty of standardisa- 
tion in central-station work. We agree that too much variety 
exists in the equipment of smaller stations, and that if these 
were built as much on similar lines as the local circumstances 
of each case would allow, it would be a gain to everybody 
concerned, except, perhaps, to the consulting and resident 
engineers. But in the case of more important schemes, any- 
thing more than very limited standardisation is not desirable. 
We have already indicated one reason for this in the way it 
may considerably impede progress, but there is still another 
way of looking at the question. Is not the applicability or 
the importance of standardisation in larger stations greatly 
over-rated ? Reference to our analyses of accounts will show 
that in nearly all the larger central stations the most 
important part of the capitad expenditure is under the heading 
“ Mains.” Now the introduction of the standard wire gauge, 
and the preference manufacturers have for certain sizes has 
already sufficiently standardised cables—at all events so far as 
the size of the conductors themselves is concerned, although 
certain individual efforts may have tended to impede this. 
One engineer has always preferred to spec.fy the sectional 
area of his conductors in twentieths of a square inch, while 
Mr. WonDiNGHAM, on the other hand, has a predilection for six- 
teenths of a square inch as a unitof conductor area. Each maker 
has already his standard thicknesses of dielectric for various sizes 
and pressures. Attempts by station engineers to standardise 
these have also usually the effect of creating new sizes. The 
same applies, but in a lesser degrce, to thickness of lead- 
covering and armouring. However, taking cable manufac- 
ture as a whole, the completion of a cable takes a com- 
paratively short time, and the departure from standard sizes, 
if only standard gauges be adhered to, will seldom either 
create great delay in delivery or cause any considerable 
increase in the relative price of the article. The methods of 
laying the cables must necessarily vary with local conditions. 
Where drawn-in systems are used we believe that makers’ 
sizes of pipes are usually employed, and at present, at any 
rate, we hear that there is little tendency on the part of 


makers to manufacture for stock, the great difficulty being to 
keep pace with the orders. Some advantage would accrue if 
there were less variety of patterns of junction-boxes, but this is 
a smaller item, and uniformity of manholes, transformer pits 
and surface-boxes is unnecessary. 

The next item is plant. In the case of boilers, we fail to 
see that any departure from the existing state of affairs is 
necessary. Absolute standardisation of boilers is an obvious 
impossibility, and we believe that there is no desire on the 
part of boiler manufacturers to produce more for stock than 
they do at present. On the contrary, boiler makers prefer to 
consider the local conditions of each case separately. With 
regard to engines, perhaps a little more uniformity of specified 
brake horse-powers or kilowatts might be desirable, but the 
manufacturers have this to a considerable extent in their own 
hands. The cost of odd sizes must be relatively greater than 
that of standard and stock sizes, and the time required for 
delivery must also be greater. It is then only in the com- 
paratively small item of dynamos that standardisation is called 
for. The number of different pressures and the number of 
different sizes of generating units are equally iniquitous. 
Surely, if makers consistently sent in alternate tenders for the 
nearest of their own standard sizes at, of course, better terms 
than for the odd sizes specified, the mania for these odd sizes 
would soon be cured. It remains, however, to be determined 
whether the two elements of a generating unit are to be 
specified in horse-power or kilowatts. An expression of 
opinion on this point from the recently-appointed joint com- 
mittee of the Institution of Electrical Engineers and the 
Municipal Electrical Association will be useful. We can quite 
sympathise with Mr. CuawEN's impatience for а 250-volt 
pressure, but we think that the success of 200-volt lamps 
hardly yet warrants a further general increase of 25 per cent. 
Such differences of 50 volts from recognised pressures must 
however, occur occasionally as lamp manufacture and Board of 
Trade rules continue to move with the times, but it is high 
time one of the pressures 100—200 or 110—220 were 
abolished, and with it the intermediate 102, 107, 205, 210 
and 214. This 10 per cent. difference must be a trouble to 
dynamo makers, although we hardly think it necessitates the 
use of different castings. It would also be well if two standard 
frequencies, one high and one low, for alternating-current 
machinery could be adopted. There appears little reason for 
the number of different frequencics and their wide range, 
unless it be that every manufacturer aims at identifying him- 
self with a certain frequency so as to be sure of securing 
orders for extensions of generating plant he has supplied. 
Arc lamp manufacturers would, we are sure, welcome a uni- 
formity of frequency. There is no advantage in standardising 
buildings, as these are nearly always put in the hands of local 
contractors; and as regards such miscellaneous articles as 
condensers, boiler and engine fittings, transformers, accumu- 
lators, switchboard equipment, motors and meters, makers 
adhere, as a rule, to their own standards, and specificatiot s 
need not be too narrow. Where, in the case of such smaller 
supplies, the makers' standards differ from one another, it 
should not take long for those manufacturers, to whom orders 
will not come as frequently as they desire, to modify their sizes 
to accord with popular prejudices. 

In conclusion, it is a matter for some surprise that ап asso- 
ciation of central station engineers, many of whom also 
practise as consulting engineers, should have been the 
initiators of this movement, rather than an association of 
manufacturers ; especially as perfect standardisation of central 
stations would inevitably tend to a more or less perfect 
standardisation of station engineers’ salaries— at a low figure— 
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and to lessen consulting work. To quote from a Paper of 
Dr. Joux Норкімвом', to which Mr. WonpisanaM referred :— 
“ The engineer who can only do that which he has seen done 
before may be a practical man, but he will always belong to а 
lower grade of the profession." 
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A NEW OUTLET FOR ALUMINIUM. 


The supply of & material and its consumption sometimes 
fall out of step with each other. A given manufacture may be 
80 greatly improved as to turn out a product in abundance a 
little embarrassing to a not too absorbent market. It has been 
said that some such trouble has made itself felt in the 
aluminium history. Whether this is true or not, it is certain 
that one of the largest and most flourishing of our electrolytic 
manufactures will welcome a new outlet which will aid it in 
expanding freely and naturally without fear of superabundance 
of supply. Dr. Goldschmidt, of Essen, at the recent annual 
meeting of the German Electrochemical Society, held at 
Leipzig, went far to show that such a use as we have indi- 
cated has arisen and may be extended. The experiments of 
numerous observers have demonstrated that aluminium, on 
account of its high heat of combination, can be used to reduce 
the most refractory oxides, and that the rise of temperature 
accompanying the reaction is commonly so great that the 
reduced metal is fused into а reguline mass at the moment of 
its reduction. In this country Mr. Vautin was, we believe, the 
first to apply this principle to the preparation of refractory 
metals, such as chromium and tungsten. The system has 
been improved and made a commercial success at Krupp's 
works at Essen, and Dr. Goldschmidt, who, we understand, 
has worked in conjunction with Mr. Vautin, is largely respon- 
sible for this development. 

In the earlier experiments the substance to be reduced, say 
chromic oxide, was mixed with aluminium in powder and the 
mixture heated ina crucible. This procedure presents certain 
defects. The heat being applied from without and to the 
whole mass, frequently induced а reaction so violent as to be 
explosive, and as a consequence the air was thick with com- 
minuted crucible. A remedy for this was found by igniting 
the mixture of aluminium and the refractory oxide to be 
reduced, by means of a fuse composed of material such as 
powdered aluminium and an easily-reducible oxide or peroxide 
which could be fired at a much lower temperature than that 
necessary for starting the reaction between the main con- 
stituents of the mixture. By this means the temperature of 
one part of the charge is brought to its reaction point while the 
rest remains cold, and the reaction thus induced is gradual 
and not explosive, and is altogether more controllable. 

There are two uses to which this method can be put. On 
one we have touched, viz., the preparation of difficultly- redu- 
cible metals; it is to this that we owe the considerable masses 
of chromiun and its alloys which are now obtainable at a 
relatively cheap rate. The other is a highly ingenious appli- 
cation of the same principle to a totally different object, viz., 
the uniform and powerful heating of particular parts of 
metallic objects—in & word, for fusing, autogenous soldering, 
brazing, or annealing. It suffices to surround the portion to 
be heated with a mixture of powdered aluminium and a cheap 
difficultly-reducible oxide, e..., ferricoxide or silica, and to kindle 
the mass by a fuse of aluminium and an easily-reducible oxide; 
the parts embedded in the mixture are thus raised to a tempera- 
ture which can be adjusted with precision by using a charge 
of appropriate size. The method may prove a formidable rival 
of other methods of jointing by means of heat, such as hard 
soldering and electric welding. As compared with the latter, 
the heat, although kept well to the parts to be joined, is never- 
theless less severely localised, and this is sometimes a sensible 
advantage. 

It is evident that this method of obtaining high tempera- 
tures may be regarded as equivalent to the use of a “secondary ” 
or * poleless " electric furnace. These terms are not merely 
fanciful ; they recall the fact that the energy which can be 


THE ELECTRICIAN, JUNE 24, 1898. 


usefully expended for the purposes spoken of above, has origin- 
ally been obtained from the water power employed to produce 
current for the reduction of the aluminium electrolytically. 
In the electrolytic aluminium furnace, which may ba regarded 
аз а step-up transformer for chemical energy, the very ener- 
getic substance, aluminium, has been prepared, constituting a 
portable source of high temperature heat. 

А point of practical importance is that 16 seems unnecessary 
to prepare pure aluminium for use as а heating and reducing 
agent. А crude aluminium, perhaps obtained directly by Ше 
electrolysis of bauxite in place of the nearly pure alumina 
laboriously prepared from bauxite which is customarily needed, 
may be specially manufactured for such uses. A high content 
of iron and silicon will be of no detriment to the use of the 
metal, for both will burn giving much heat. Similarly, 
when the manufacture of a given refractory metal, say 
chromium, is undertaken, it is clear that the aluminium oxide 
produced by the action of the aluminium on the chromic oxide 
can be reduced again in the electrolytic furnace, any 
chromium which it may contain being thus returned to the 
cycle of operations. The question naturally arises whether 
chromium could not be reduced electrolytically (not simply 
by electric heating in the manner of Moissan) in a similar 
way to that employed for aluminium. . However this may be 
it is certain that all but the largest users at present would 
prefer to buy their aluminium for the reduction of chromium 
rather than to set up а comparatively costly plant. 


CORRESPONDENCE. 


— — 
MUNICIPAL HIRING AND WIRING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sre: With reference to the comments in your Editorial Note 
in the current issue of your paper upon the loan for which 
application is to be made by the Wolverhampton Corporation, 
I would beg to point out that in the last paragraph you are 
somewhat in error. You state that “ not only is it uncertain 
whether local authorities can borrow money on the doubtful 
security of this class of business, but it is open to question 
whether competition with the private enterprise of ratepayers 
is either politic or just.“ 

As regards the question whether local authorities can borrow 
money for the purposes of letting out motors on the hire and 
hire-purchase system, and to enable consumers to wire and fit 
up their premises, I would remind you that a loan of £1,000 
has alreudy been sanctioned for this purpose at Hanloy. 

Also I would point out that it is not the intention of the 
Corporation to enter into competition in any way with thé 
local firms in the matter of wiring consumers’ premises, but 
merely to advance money to the consumer to enable him to 
pay the initial cost of the installation. 

It is evident, therefore, that the proposal of the Corporation 
will not in any way interfere with private enterprise, but on 
the contrary will tend to benefit both consumer and contractor. 
Trusting that you will find space for this explanation.— 
Yours, &e., F. Harman Lewis. 

Town Hall, Wolverhampton, 

June 21, 1898. . 

[We refer to this interesting letter in our Editorial Notes 
this week.—lp. V.] 


MUNICIPAL COMPETITION WITH SUPPLY 
COMPANIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With all that you set forth on this subject in the 
leading article of your last issue I venture to express accord. 
But while I agree with you that every step should be taken to 
invoke the aid of Parliament on behalf of the shareholders in 
the various public companies, yet such an appeal, in view 0 
the kuowledge possessed by the promoters of these companies 
of the explicit provisions of the Act, would be one «d miseras 
cordiam. The success of such appeals is admittedly doubtful, 
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and it is my opinion therefore that the companies should take 
immediate steps to federate and contest to a conclusion this 
test case of Marylebone. They have the power, and, con- 
sidering the stake they hold in the results of this threatened 
competition it should be apparent to all of these companies 
that their support should be offered to the particular company 
now threatened. 

The position is undoubtedly serious, considering at what an 
enormous reduction in cost the local authority could lay out a 
new works, and that the standing charges, which are largely 
governed by that cost, represent thé major fraction of the 
whole cost of the supply. 

No doubt the cutting of prices per unit at Marylebone would 
result in considerable loss to the suggested federation of com- 
panies, but that loss would presumably cause a proportionately 
heavier loss to the local authority and ratepayers, with the 
result that an object-lesson would be presented that would 
cure the fever of confiscation or ransom which was во рге- 
dominant in this eountry at the time of the passing of these 
two electric lighting Acts.—Yours, &c., W. СР. — 

London, S. W., June 21, 1898. 


THE AGEING OF TRANSFORMER IRON. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Having read the account in your issue of June 3rd of 
Mr. Roget’s researches on the “ageing " of iron, I thought it 
might be of interest to mention that I am able to confirm Mr. 
Roget's discovery of the fact that at а certain temperature the 
iron commences to improve after having “aged.” I have 
made on behalf of the British Thomson-Houston Company 
during the last two years an extensive series of “ageing” 
tests on different brands of iron. I first noticed the above 
effect in a sample of Swedish iron. This was placed in an 
oven at 90°C. on April 1, 1697. The initial hysteresis loss 
was 0°15 watts per pound at 2,500 lines per square centimetre 
and 100 cycles per second, this being the lowest figure I have 
‘ever found. After 26 days at this temperature the hysteresis 
loss became 0-81 watts per pound. The sample was then 
transferred to an oven at 120°C. After seven days а test was 
made, and the hysteresis loss found to be 0:19 watts per pound. 
I have found the same effect to a less degree in other samples, 
but this case was the most marked. Another sample which is 
interesting in another way is one which, starting at 0:81 watts 
per pound, rose to 1:07 watts per pound in five days, and this 
at only 90°C. This was about its maximum, and afterwards 
it began to slowly improve again. The Ewing tester was used 
in these tests. — Yours, &., R. C. CLIN KER. 

London, E. C., June 16, 1898. 


PARLIAMENTARY INTELLIGENCE. 


MUNICIPALISATION OF THE TELEPHONES. 


On Thursday last week, Sir JAMES FERGUSSON, М.Р., was the first 
witness called before the Select Committee of the House of Commons 
appointed to inquire into the subject of the Municipalisation of the 
Telephone system of the country. Examined by the Chairman (Mr. 
Hanbury) he said he occupied the position of Postmaster-General from 
January, 1891, until August, 1892. He joined the Board of the National 
Telephone Company in July, 1896. 

Tbe CHAIRMAN : Сап you give us the course of proceedings followed 
by you as Postmaster-General in 1891-92 n my appointment I had an 
interview with the Chancellor of the Exchequer, in the course of which he 
mentioned to me the difficulty the Post Office had to face іп connec- 
tion with the telephone. He pointed out that the telegraphs had been 
Injured by the operation of the telephones, and that it was very necessary 
to put the whole matter on a better footing. He said the Post Office 
Department had a strong opinion that the proper course would be to 

. appoint a Departmental Committee, with the Secretary to the Board of 
Trade as Chairman, to frame a scheme. I said 1 would endeavour to do 
80. Soon after I went to the Post Office I set to work to frame a 
scheme. I suggested that we should write down what it was the Govern- 
ment wanted and what it was the companies wanted and see how far & 
scheme could be devised as a result of the consideration of those points. 
In the end a scheme was submitted to the Treasury and put into а 
Treasury Minute, and the subsequent proceedings as they hal been stated 
to the Cummittee followed. A Bill was introduced by me for the purpose 
of taking more powers for the Post Office in regard to the telephones, and 
the Bill was referred to a Select Committee. Incidentally to that Bill, 
though not neceasarily, the whole scheme of the Government was explained 


in detail. The Committee reported, on the motion of Mr. Shaw Lefevre, a 
former.Postmaster-General, in favour of the Bill, recommending that the 
licence should not be extended. | | 

The Committee attach some importance to that matter !—The Com- 
mittee reported that the Bill referred to them was for the purpose of 
enabling the Treasury to raiee £1,000,000 for the purpose of establishing 
new trunk lines, if the arrangement contemplated between the Post, Office 
and the Telephone Company were carried out. The terms of agreement, it 
was stated, had been arrived at, but no formal arrangement had been made. 
The Telephone Company went before the Committee and proposed modifi: 
cations to the Bill. Tbey said “the Committee think that the responsibility 
for the details should rest with the Government, but we think that the 
agreement should be laid before Parliament." 

There was a reservation !—Yes. 

To the effect that the licences were not to extend beyond 1911 ?—Yes. 

Did you understand the reservation to apply te existing licences only, or 
to any that might subsequently be granted t referred to existing licences, 
undoubtedly. There was so strong an assumption that the telephone 
service. was to became extinct in 1911 that.the question of new licences 
did not very much arise. 'The Bill passed both Houses with bardly any 
discussion. There were some small amendments, but still the agreement 
with the Company hung fire from the indisposition of the Company to 
accept it, as they desired to get some better terms. Accordingly, it was 
not until just before the Government left office that the agreement was 
initialled by myself and the Chairman of the Company. 

Had the heads of agreement the full concurrence of the Chancellor of 
the Exchequer ?-—Ob, certainly. They were studied with ths greatest care 
by the Chancellor of the Exchequer, He went over them line by line, and 
he personally conducted the negotiations with the Chairman of the Tele- 


| phone Company. Undoubtedly he made himself responsible for every item. 


The Chancellor of the Exchequer was the Chairman of the Committee te 
which the Telephone Bill of 1892 was referred. He had complete know- 
ledge of the details of the scheme in that capacity, and also by the part he 
took in the debate in the House on the motion of Dr. Cameron. 

I take it that he saw the heads of agreement ?— Не was familiar with 
every detail, from the greatest to the smallest. I am not only speaking 
from memory іо this because Mr. Goschen confirmed my recollection of 
the matter a few days ago. He said be was undoubtedly responsible for 
every article. The reason why I tendered myself before the Committee 
was that I observed that there was risk of great misapprehension in regard 
to this agreement, having been initialled just before the Government left 
office. It may be assumed that it was hastily done. That is plainly dis- 
proved by my statement that I gave the purport of it to the House on 
March 22, 1892, in the plainest terms. The two telephone companies intro- 
duced a private Bill in order to obtain increased powers for carrying on 
their business, because they were so restricted by the terms of their licence 
tLat their system was greatly hampered. I opposed the first of these 
Bills—that of the New Telephone Company. 

Our difficulty was as to the heads of the agreement being signed on the 
very evening the Government were defeated. We have the fact that the 
heads of the agreement were well known to.the Chancellor of the Exchequer, 
representing the Government, and bad bis full concurrence. Were the 
heads of the agreement signed on the day the Government were defeated 
with the knowledge of the Chancellor of the Exchequer t—Certainly. I 
submit to the Committee that it has been suggested here in many questions 
that this agreement was hastily entered into on the evening the Govern- 
ment left office. I would point out that the full terms initialled were 
stated to the House repeatedly, not only in the House, but before the 
Comittee. I said I had entered into an understanding with the Chair- 
man of the Company before he signed the agreement, which was not con- 
tained in the Treasury Minute, and which, I think, it has been said was a 
secret understanding. 

It was so stated ?—' That was an entire and utter misapprehension. So 
utter, that I should like to point out to the Committee that it was stated 
before the Committee of 1892, by the Secretary to the Post Office, in 
answer to questions put by the Chancellor of the Exchequer, that the under- 
standing was then comtemplated. 

We will put direct questions which will enable you to satisfy the 
Committee. 'lhe heads of agreement you say were signed with the 
knowledge of the Chancellor of the Exchequer ?— Yes. 

Did not the Chairman of one of the compenies object to sign the 
agreement! —He was reluctant to sign. I quite concur with the evidence 
given by Mr. Lamb, that the Chairman only finally signed on my assuring 
him that it was the intention of the Post Office to, carry out the revision 
of the areas in a reasonable manner. 

Did he act for both companies ‘—No, I think the Duke of Marlborough 
came in afterwards. As far as my memory serves me the assurance was 
only given to Mr. Forbes, the Chairman of the National Telephone Company. 

The assurance could only refer to the agreement signed by the National 
Telephone Company ‘—There was no new assurance, It was a repetition 
of that stated in the House. 

The heads of agreement were signed subsequent to the evidence given 
before the Select Committee ?— Certainly. ‚ 

If the agreement was to carry out all that had been arranged or stated, 
why was not this promise, instead of being a verbal one, put in the agree. 
ment ?— That was in а reply to a question which the general manager put 
to the Post Office. The answer was, these areas are subject to arrangement. 

The agreement says any area which the Postmaster-General ‘ шау” 
specify from time to time. With those words, I understand, Mr. Forbes 
found so much fault that he would not sign the heads of agreement until 
they were supplemented by the verbal promise — That was the case. Mr. 
Forbes did not think they were sufficiently close; and I said to him, Of 
course the Post Office would carry that out in a reasonable manner. 

Is that the whole of what was said *—'l'hat is my recollection ; and that 
is what my successor did. | : 2 
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The CHAIRMAN (to Mr. J. C. Lamb, who was sitting in the Committee 
room): Is that so?-—That із what I said before the Committee the other day. 

And nothing else ? — Nothing else. 

The CHAIRMAN (to Sir James Fergusson): Was no record made of 
this interview !—I cannot say. 

I tell you frankly why I am asking all these questions. The Post Office 
have very largely extended the areas which were conceded to the Company 
under this agreement and under the agreement of 1895 ; and we gathered 
from Mr. Lamb that the Post Office rather took the view that in con- 
sequence of your promise they were under some obligation at the request 
of the Company to enlarge these areas, although the agreement does not 
вау во 1—1 know second-hand evidence is not worth much, but I used from 
time to time to аак Mr. Arnold Morley, my successor, * How is that tele- 
phone agreement getting оп ; is it finished yet?” Не said, “ You know 
the settling of the areas is a very difficult affair, and will take a long time. 
T had a relative a Director of the Company, and I asked him the same 
question, and always the answer I got was, “ It is the question of areas." 
I can assure the Committee that the view I took, and the view I always 
understood was taken of it was that it was a great convenience to the public 
that the areas should be so extended. 

That may be so, but these areas have been extended since these questions 
have reached an acute stage, and even since this Committee has been sitting, 
and unless there was some strong reason binding the Post Office some 
membera of the Committee (I will not say myself) might think that the 
Post Office has had its hands forced. The agreement undoubtedly does not 
require the Post Office to do anything of the sort, but Mr. Lamb's evidence 
certainly led us to think that your promise had rather forced the hands of 
the Post Office I never heard it suggested before the last sitting —never. In 
my opinion that was the spirit of the agreement, because Mr. Forbes said, 
“ I do not think that is plain enough," and I said “you may be quite sure 
the Post Office will give you reasonable term: about the areas.” 

The heads of agreement, as signed and as revealed to the public, leave 
the discretion to the Postmaster-General, and say tbat he *may" specify 
such areas from time to time; did anything that was said to Mr. Forbes 
in any way bind the Postmaster-General or qualify his discretion, and 
render the word may in the agreement into shall * —I can only say 
that I understood all along we were going to make reasonable terms with 
them about the extension of areas, and I assured him of that. I do not 
want to diminish the responsibility I took upon myself, but I considered 
that I was simply acting upon what had been stated before the Committee. 

As there was no record made of this promise, all that successive Post- 
masters-General would have before them would be the actual public 
agreement ?—I do not think that. Every department knows what its 
policy is. If it was pointed out to my successor that I had given that 
assurance, I think he would consider himself bound by it. I feel quite 
sure that Mr. Arnold Morley’s opinion was the same as mine in that 
matter. I sat next to him in 1895, and I believe we had not the slightest 
difference of view upon tbe subject. It was thought in the interests of 
the public highly desirable that these areas should be extended. 

That would be a question of policy, and successive Pustmasters-General 
might judge for themselves. What did you do which actually bound, we 
will say, the present Postmaster-General Every body who has been iu 
office knows that every department has a policy, and that a declaration 
made by one chief is to a great extent binding on his successors; and I 
should be very chary accordingly in giving an undertaking that I believed 
was not thoroughly justified. 

Do not public offices keep records of the promises of their chiefs ?—I 
should think very often, even in the Treasury, that a Minister might say, 


You may be quit3 sure that the Treasury will be prepared to act in the 


matter like that. In this matter Mr. Forbes wanted something a little 
more, and that something appeared to be supplied by what I said. 

The heads of agreement say may; did your undertaking amount to a 
pledge that the Postmaster-General “must ” or“ should ?—You may put 
it in this way—that I thought the Postmaster-General should make such 
fair agreements exactly in the sense that had been stated before the 
Committee, 

“Shall” or “should ” ?—“ Will" I should prefer; will treat the 
Company fairly and reasonably in the matter of areas. 

Is that not assumed already in the agreement !—I do not think it went 
beyond the agreement, except making it plainer. 

We gather from Mr. Lamb's evidence that the Post Office have extended 
the areas, because they were obliged, not by the actual words of the 
agreement, but by those words coupled with your assurance !—I have no 
doubt you may take it in that way. I left a discretion in the hauds of the 
Postmaster-General, and it would have been quite possible for the Post 
Office to have refused an extension of the areas. 

Even in the face of your assurance ! — Certainly. It did not bind him to 
give any extension the Company asked in every case. 

Mr. BARTLEY: You consider that the Post Office is only legally and 
morally bound by the terms of the agreement ^ —No, I think they were 
morally bound to interpret the agreement reasonably апа liberally, 
according to what the Chancellor of the Exchequer told Mr. Lamb was 
the intention. 

Did the Chancellor of the Exchequer put an extra liberal interpretation 
on the agreement ! - I think so. 

Is that not somewhat an unusual thing to do ' —Well, I said that I was 
sure that the Post Office would interpret it reasonably. 

The CHAIRMAN: Was the Chancellor of the Exchequer informed of 
the terms of this verbal assurance ! —I do not remember. 

You say no record was kept by the Post Office. Was the Chancellor of 
the Exchequer, with whom all the heads of the agreement were thoroughly 
gone into, informed of this variation in it by the verbal assurance !—[ 
cannot say what passed afterwards, 

Mr. BARTLEY : Do you not think that there was а great deal of 
importance in it that Mr. Forbes actually refused to sign the agreement 


unless this formal arrangement was put into it? Do you think that Mr, 
Forbes would refuse to sign unless he got something definite — Mr. Forbes 
thought he was giving up a very valuable part of his privilege, and when I 
said that the Post Office would deal reasonably with the areas then he 
assented to sign. 

Then he must have attached a great deal of importance to it !—It ie 
impossible to go beyond that. 

We have it from Mr. Lamb that he absolutely refused to siga ї —If Mr. 
Lamb said во I have no doubt it was so. 

Then you do not agree with Mr. Lamb that Mr. Forbes would not have 
signed those heads of agreement unless he had the assurance of the Post. 
master-General that a reasonable attitude would be assumed with regard 
to areas in the future ?—I cannot say whether if I had been stiffer Mr. 
Forbes would have refused to sign. 8 

In reply to Mr. Cawley, WITNESS said there was no moral obligation 
on the part of the Postmaster-General to grant any specific areas at апу 
particular time, only to grant such reasonable extensions as he might think 

roper. 

i In reply to Sir James Woodhouse, who asked whether he intended any- 
thing that he said to be binding upon the Treasury and all future Post. 
master-Generals, the WITNESS said not on all Postmaster- Generals, but 
with regard to the policy of the Department in the early future. 

If you had intended it to have a permanent effect you would have made 
а minute 1— Ves. . 

You say that the question of new licences did not much arise !—Yes. 

You are aware that the Treasury Minute contemplated fresh licences 
being issued ?—Yes, power was reserved to the Postmaster-General to 
issue fresh licences as he might think proper. I took it for granted that 
new licences would not be granted as long as the public were being ade- 
quately supplied in any district. | : ; 

The Chancellor of the Exchequer saw nothing in the policy which 
you had tben adopted which was contrary to municipalities having their 
own telephone systems ! —No, particularly if an area was not supplied. I 
think that was said. : 

In answer to Mr. Nicol, WITNESS said that the concessions were in the 
interests of the Company and the public. . 

Mr. STUART: Why was not the understanding introduced ints the 
agreement itself ?—1 am not aware while the agreement was being nego- 
tiated that it was ever asked for. 

In reply to Mr. Cohen, WITNESS said his experience was that all those 
negotiations took an indefinite time. Ж 

Was it not in the interest of the public that frequent applications should 
be made by the Telephone Company Up to a recent period the Tele- 
phone Company was using the trunk wires in their own areas. These 
extensions were constantly being asked for and being granted before the 
deed-poll was signed in February of the present year. 

The CHAIRMAN (to Mr. Lamb): Were the extensions granted before 
the deed-poll was signed ? 

Mr. LAMB : They were granted effectively, but not legally. 

Do I underatand that the companies worked in these extended areas 
before the deed-poll was signed ?— Yes. 

By Mr. COLVILLE: What was the policy of the Post Office !—The policy 
of successive Postmaster-Generals has always been in favour of competition. 

Did you not consider that the agreement of 1892 was to meet public 
convenience ?— Yes, | 

The area originally granted has been doubled. Do you consider that à 
reasonable extension or interpretation of the agreement ? — It shows that the 
use of the telephone has been much more than doubled. 

Sir HENRY HOWORTH: The Treasury Minute said that the ares 
were to be extended to districts adjoining the towns. Did that empower 
the Post Office to grant licencas to rural districts a considerable distance 
from the towns ? - es. , 

A large number of areas have been granted in purely rural areas 
Surely not. But it is à common thing for the Telephone Company to take 
& dozen people. 

Do you consider that the Post Office in granting such areas were 
exceeding their powers under that ?—-No. 

The CHAIRMAN: Then the agreement of 1896 went beyond the 
agreement of 1892. Mr. Lamb said there was no important distinction 
between the heads of agreement signed by you and the agreement signed 
in 1896. But you say there was that difference ?—No doubt there was. 

Sir HENRY HOWORTH: When you said that as the result of 
granting this concession there wa: an enormous increase of telephonic 
communication in thi» country, you are aware that the increase has been 
vastly greater in other countries My impression is that it has not. 

In countries like Sweden and Belgium for instance ? — That is 80, Those 
are very peculiar cases, 

Do you not consider that telephones are а better and more efficient 
mode of communication than telegraphy ! —Yes, I do. 

Supposing local bodies took over the telephones and paid a royalty 
similar to the present Company, would that bea detriment to the tele- 
graphic revenue — Well, I thought this was a great step towards the 
State acquiring the telephones if it were thought desirable. 

Do you think the State or local bodies should work the telephone! 
Well, I am inclinel to thiok a commercial company із more sympathetic 
than the Post Office. Then there was a larger question which was point 
out by the Chancellor of the Exchequer іп 1892 that it was a question 
whether it was desirable that the army of the Post Office should be во 
greatly increased. From a purely Government point of view that was 4 
matter for consideration. 1 agree with the Commissioner in Glasgow that 
it 18 not altogether desirable. 

Would you advocate the working of these telephone systems by the 
local bodies or by the Post Office i—By the Post Office. “ie 
, Answering Mr. Cohen, WITNESS said that he did not see any objection 
in principle to municipalities undertaking this kind of work, but 
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objected to competing systems in the same area. If a municipality took 
over the whole business then he did not see any objection to it. 


If you are to have а company, is it your view tbat it is for the benefit 


of the public that it should have а virtual monopoly, or that you should 
have some competition ?—The Company have no monopoly. 

The Company have a monopoly if the Post Office refuses to grant a 
licence to anyone else !—The Company have no privilege at all. They 
only have a virtual monopoly, unless some competitor is created. 

What induced the Post Office to change the policy of Mr. Raikes and his 
predecessor, anl to discourage competition ?—It is inevitable that tbe 
weaker should be covered up by the stronger, and there is great incon- 
venience in having competing areas. | 

Mr. Lamb says there is no proviso and no condition exacted by the Post 
Office which compels the Company to fix any rates that it may think 


reasonable, and the Company have absolute power to charge what they 


like ?—That is go. | 

Has not the result been that the Company has taken ир the ground only 
where the cream of telephonic communication is secure, and utterly neg- 
lected that which might have been covered if either the Post Office or 
someone else had been in thr field ?—Well, we have set up exchanges 
wherever enough subscribers could he found. 

Mr. BARTLEY: In 1892 when that agreement was signed by you, was 
there any verbal promise or understanding that the Post Office would 
discourage opposition in any way '—I think not. 

You are quite sure that the verbal understanding with Mr. Forbes 
would not in any way limit competition? No; my own idea was that 
competition would not be encouraged, seeing that the Company had 
become the delegates of the Post Office. The Company are more in the 
position of delegates than partners of the Post Office. 

Was any idea of that sort held out to the Company ?—I think not. 
With that verbal understanding there could be no possible breach of 
faith if any quantity of competition was instituted and licenced by the 
Post Office: — Well, Mr. Forbes asked me as we were taking away so much 
from the Company, if we would not give him some sort of guarantee that 
there would be no competition, and I said it was utterly impossible; that 
the House of Commons and the Government would not listen to it. 

In conclusion, WITNESS declared that if the Post Office went into com- 
petition with telephone companies and the result was to cut down the rates, 
they would be destroying the company’s revenue. | 

Mr. A. К. BENNETT, C.E., who was under examination on the 14th inst., 
resumed his evidence. He said he desired to add to his evidence as to low 
rates extending the user of telephones. When the Glasgow Corporation 
gave out that they intended to establish a municipal telephone system, the 
charge to be made being £5 per subscriber, a large number of applications 
to be placed on the system was received. Examiuation of these applica- 
tions showed that the city scheme was reaching a class of the public 
which had hitherto not been reached. Mr. Forbes, in his evidence before 
one of the inquiries, had confirmed this, admitting that a reduction on the 
charge for telephonic service һай led to a large increase in the number of 
subscribers. 

By Mr. FIRBANK: With regard to the cost of telephonic appliances, 
the price of iron pipes was less than it used to be. The last contract 
made by that Corporation for water pipes was given to an American firm, 
who had underquoted the Glasgow cast-iron pipe manufacturers, and he 
was aware that the National Telephone Company had also placed orders 
with that American firm. 

Mr. FIRBANK said he put the question for the reason that it had been 
said that the price of iron goods had fallen, but his experience as a large 
eniployer of iron and buyer of iron was that it had increased in price by 

per cent. during the past two years. 

Mr. BENN, L.C.C., handed in the resolutions passed аф the Conferences, 
whose proceedings were reported in The Electrician of June 10th and 17th. 
In the opinion of the local authorities of London, the service in London 
was both inadequate and inefficient. The London County Council's 
experience of the use of the telephone was that they were especially looked 
after, The Council complained of the charges, but the service was not 
sufficiently bad to justify it, on its own account, in joining in the bad 
language which other customers used. The Council Council did not 
receive preferential rates from the National Telephone Company. They 
had a service for which they paid £17 a year, and another for which they 
paid £15 a year. They also had four lines in consideration of way-leavea 
allowed, and besides. this they had a considerable number of private lines 
between their offices. Asked. how far telephone users had suffered 
financially in London owing to the absence of competition, witness said 
that when the New Telephone Company started they obtained, on or about 
May 10, 1892, 3,000 subscribers for a service at 12 guineas a year. Since 
the competition of that Company was done away with the National Com- 
pany had charged £4 per subscriber more than the former Company, and 
he estimated that the loss to telephone users of London from 1892 to 1898 
would amount to some £300,000. | 
Vo you think the London County Council could supply a cheaper service 
in London than that already existing 1—1 think there should be а whole- 
some system of competition on the part of the Post Office ; but failing 
that, the County Council would be able to give a telephone service to 
London better iu regard to price and etticiency than that now supplied. 
We have the best opportunities for giving a service, by reason of way-leaves, 
fire stations and other facilities which the National Company do not possess ; 
but we should not be able to undertake the work if it were understood 
that our service would cease in 1911. The Council would prefer a life of 
40 years, but I have no doubt we should be prepared to undertake the 
service if we were only granted the life of the National Telephone Com- 
pany, namely, 31 years. The coat of setting up a supply would be about 

58 per subscriber, and the gencral belief was that if the charge per sub- 
scriber were £10 or £9 in London a much wider circle of clients would be 


secured. At present there were two road authorities in London, namely, 
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the County Council and the Vestries, and owing to this circumstance the 


National Telephone Company had been able to use the roads and streets 
for nothing, save in Limehouse, where a, peppercorn rent of £5 was 
charged, more to show that the Vestry were the owners of the streets than 
anything else. 33 

Supposing the Post Office entered into the same agreement with you 
as with the National Telephone Company as to laying wires between 


exchange and exchange, would you require fresh legislation: — No, I think 


not; such is the ansiety on the part of the local authorities that there 
should be an efficient telephone service for tbe whole of the metropolis. If 
we got further legislation it would only be in conjunction with the local 
authorities, | 

By Mr. BARTLEY : The proportion of revenue of the Telephone Com- 
pany which at most would be collected from London, if construction figures 
were taken apart from “ paper figures, would be £17,000 a year, but as it 
was the capital of the Company bad been so expanded that in order to pay 
ihe percentage on the paper capital London had to pay £76,000 per 
annum. 

Was a considerable sum paid by the National Telephone Company to 
buy up subsidiary companies ?— Ves. 

And that was to avoid competition ?—Clearly so. 

Aud do we understand from you that it has been to the advantage of 
the National Telephone Company to pay this large sum in order to stop 
competition 1— es. 

Aud do you think that if Parliament were to take measures to re- estab- 
Jieh competition that we should get back the advantages which have been 
lost !i—I do. 

By Mr. J. STUART : The conference which had taken place in London 
on the subject of the telephone service had been singularly unanimous. 

Would the Council be prepared to undertake an obligatory supply ї— 
Yes. We should be prepared to give a telephone service to anyone applying 
for it, whether we lost money by it or not. It is one of the complaints in 
London that the National Company are not under an obligation to give 
such а supply. І consider it possible for the London County Council to 
compete with the Telephone Company at reduced rates. | 

Ry Sir Н. HOWORTH : If the services had to lapse at 1911, the Council 
would have only a short life if it were to establish a supply now, and the 
advantages it would be able to offer in the matter of price over the National 
Company would not be very great. Witness pointed out the powers 
possessed by the Council under the Tramways Act. The tramways were to 
be taken over at structural value, without any consideration for good-will. 
This was the result of legal actions, and appeals to the highest tribunals. 
If the Council had possession of a telephone service in London it would 
seek to obtain power to communicate with outside districts, leaving those 
districts, of course, control over their own exchanges. The Council would 
think more of the convenience of the public than of the expense, starting 
from the point of view that everyone was entitled to the service. 

By the CHAIRMAN : He had no idea of workiog the telephone service 
so as to relieve the rates. 

Would you limit the supply to your own area, or do you propose to go 

outside it ?—I cannot say that that matter has been considered. 
- How would your subscribers get into communication, say, with the people 
in Reading ? —I presume we should use the trunk line of the Post Office 
that. we should be allowed the same facilities and priviliges as those 
allowed to the National Company ; otherwise we should, no doubt, be in & 
difficulty. 

The Post Office has a right of competition reserved in all contracta with 
the National Company !—So I understand, and we should be prepared to 
entcr into contracts with a similar reservation. He believed the wires in the 
streets of London were rated, but that was a question for the local authority, 
which did not affect the London County Council. He thought the Council 
would be prepared to supply a telephone service at £10 per annum, against 
the £17. 108. charged by the National Company. Не did not think there 


was any fear of the Council being bought up or being run off the road.“ 


Sir ALEXANDER BINNIE, chief engineer to the London County 
Council said he saw he had made an estimate for the present year as to the 
erection of telephane plant for a London service, and it worked out at £38 
per subscriber. His estimate three years ago was £40, and the reduction 
had taken place in consequence of the cheapness of material. As to main- 
tenance, excluding royalties, he thought it could be done for £8 per 
subscriber. 

What would be the total cost ?—Roughly, £400,000, and for the first 
two years there would be no return. I think the Council might recoup 
itself if it had a licence only up to 1911, but in that case they would have 
to charge subscribers $15 or £16 per annum. He favoured oue uniform 
charge. 

Have you gone into the question of having a great number of call offices ?— 
I think it would be a great convenience both to subscribers and non. 
subscribers. I would also have all the exchanges connected with one 
another ; and I think it would be to the advantage of the Council and also 
of the public if the system was extended throughout the metropolitan police 
area—15 miles from Charing Cross. 

By Mr. STUART : They would only have about ten yeara before them 
i£ their licence expired in 1911, because it would take them two or three 
years to establish their works. Of course, if the Post Office bought them 
out, the works being comparatively new, they would make a protit. 

By Mr. COHEN: He looked forward to the time when the telephone 
would be a household necessity, and not а luxury. His calculations were 
based on the axsumptian that the present nuinber of subscribers (about 
15.000) would be doubled. 

The CHAIRMAN : I see there is an item of £23,000 for operators and 
clerks. Do you propose to рау them on the same scale as the National 
Company does’ You know that some time ago this was proved to be 
very low. — There is no standard rate because these people have no union; 
but I have no doubt they would be paid fairly. 


294 | THE ELECTRICIAN, JUNE 24, 1898. 


Yesterday Mr. J. C. LAMB was recalled. In reply to Mr. Hanbury he 

stated that there were no maps at the Post Office showing the whole of 
the telephone areas in England. and it would take two months to prepare 
such maps. It might be taken that extension of areas had been going on 
though the authorities were in ignorance of what the existing areas were. 
So far as he could make out there were 50 new areas arranged in England 
before the signing of the formal agreement in March, 1896 

The agreement between whom !—The officers of the Company and the 
Post Office with the sanction of the Postmaster-General. 

Asked if he had brought before the Postmaster-General before the 
signing of the agreement of 1896 the fact of the existence of a great many 
other agreements, WITNESS said he could not remember. 'The agreement 
was made under his (witness) signature and those of other officers. He 
had been authorised by Mr. Arnold Morley, when Postmaster-General, to 
arrange areas with the officials of the telephone companies, the under- 

standing being that he was to refer to the Postmaster-General when any 
difficult question arose, He had continued to exercise the same function 
under the Duke of Norfolk without express instructions. It was not his 
custom to consult the Treasury in regard to the extension of areas. The 
custom of consulting the Treasury ceased before the signing of the agreement. 

What was the course adopted in granting extensions of areas ?—The 
general manager of the Company came to the Post Office and produced а 
map showing the boundaries proposed by the Company and reports from 
his district superintendents. In some cases I had a knowledge of the 
districts, and it was not difficult for me to agree to what the Company 
proposed. In other cases I reserved the questions for inquiry, and even 
sent maps with the information given by the general manager of the 

‘companies to our local officers and called for reports. It some cases it 
appeared to me that what the Company asked for ought not to be given, 
‘and we declined to assent to the application. 

The maps submitted to you did not show the urban sanitary districts ?— 
No, they did not. 

Did any public demand come from the places where it was proposed to 
‘extend the areas, or did the only request emanate from the Company 
itself ?—In some cases a public demand, but in other cases if there was 
such a demand it came through the Company. 
' *How did you ascertain whether or not there was a public demand ?—] 
‘called for reports from surveyors and engineers connected with the Post 
Office. In some cases І did not wait for an expression of public opinion to 
‘be addressed directly to the Post Office, I acted upon my own knowledge 
‘and upon the discretionary power which had been conferred upon me by 
Mr. Arnold Morley. 

In reply to further questions WITNESS said that he had not thought it 
necessary to get the power conferred upon him by Mr. Arnold Morley 
renewed by the succeeding Postmaster-General. He should have done во 
if there had been a change of policy at the Post Office. He could not 
remember a letter being sent to the Huddersfield Corporation on 
January 19, 1898, in reply to an application from them for permission to 
establish a telephone system, saying that no consent could be given because 
* the whole question of telephone communication is still under the con- 
sideration of Her Majesty's Government." 

Mr. HANBUBY : Supposing the Post Office in any part of England, 
Ireland or Scotland desired to start an exchange where there is not one at 
present it could not be able to connect with the National Telephone Com- 
pany's exchanges without their consent ?—I should like to consider that 
point before I gave a definite answer. 

Sir ROBERT HUNTER (recalled) said the Post Office could not compel 
'the National Company to put the subscribers to the Post Office exchange, 
say, at Croydon, in the extended London area into communication with 
the National subscribers in that area. The Postmaster-General could put 
down a trunk wire himself, but he could not compel the National Company 
to allow the use of their trunk line. On the subject of preferential rates, 
he thought that as the law stood at present the Postmaster-General had 
no power to interfere with the operations of the National Company. 
There was no restriction in this regard, either in the agreement between 
the Post Office and the National Company, or in the licence granted to 
the Company. It might be useful to have decision of the Law Officers of 
the Crown as to whether the restriction in the Telegraph Acts preventing 
the Post Office from giving preferential rates in regard to telegrams, would 
apply to the licencees of the Post Office in regard to telephonic messages. 

Zy the CHAIRMAN : As the solicitor to the Post Office I ask you, are 
the words of the agreement of 1896 with regard to the discretion of the 
Postmaster-General as to grantiug areas to be read in their ordinary 
sense, or are they to be read in the light of any other verbal assurances ?— 
There is nothing binding the Post Otlice to read these words in anything 
but their ordinary plain English. 

Mr. LAMB, recalled, informed the Committee that. the Postmaster- 
General had now suspended the discretionary power he (Mr. Lamb) had 
possessed as to extending telephonic areas, The noble Duke had informed 
him that for the present he was to initial no more maps. 

Mr. LLOYD (Town Clerk of Huddersfield and representative of the 
Association of Municipal Corporations), in reply to the Chairman said that 
the Associataon for which he was deputed to speak contained 268 members, 
and at a Council meeting at which 45 members out of 50 were present, а 
resolution was passed " [n the event of the Postmaster-General not taking 
over the telephone service it should be competent for municipalities and 
other local authorities to undertake it within areas composed of their own 
districts or a combination of such districts." Nineteen voted for the 
resolution and 17 against, the minority favouring a resolution declaring, 
without reference to the Postuiaster-General, that municipalities should 
be allowed to undertake the telephone service. Witness represented 
the 19. 

With regard to Huddersfield itself I understand a resolution was passed 
by the Town Council? - Nes; on June 1, 1897, the Electricity Committee 
passed а resolution that “In the opinion of this Committee steps should 


be taken for the municipalisation of the telephone service within the 
Borough." That was confirmed by the Council on the 15th of this month, 
On December 23, 1897, he made a formal application, on behalf of the 
Corporation, to the Postmaster-General for а licence, and on January 19th 
they received a reply refusing the application. On February 16, 1898, 
the Town Council passed а resolution in favour of the renewal of the appli- 
cation. The application was accordingly renewed, and on March 5186 of 
this year he received а reply from the Post Office stil] refusing. On 


June 15th the Town Council passed another resolution. 


You have a telephone service on а small scale at Huddersfield at the 
present moment, have you not ?—-Yes, under powers contained in a local 
Act of 1871. The Corporation has power to spend money in this way, and 
we are at liberty to establish communication between our various offices 


for Corporation purposes. 


How can you work that service without the licence of the Postmaster- 
General ?—We have power under our Act of 1871. 
Does that Act mention telephones ?—No. It mentions telegraphs, but 


it has been decided that “telegraphs” includes “telephones.” Our Act 
gives us power to open the streets for the purpose of laying wires, but it 
goes on to say that we are not to use the telegraphs for money payment 
or in a manner calculated to interfere with the telegraphs under the control 
of the Postmaster-General. 


Under this Act is there anything to prevent your giving a free telephone 


service to Hudderafield ‘—I think we should be prevented from doing that. 


How far have you used your privilege !1—We have 50 metallic circuits 


and 42 instrumenta attached. We established this service after commu- 
nicating with the National Company, who offered us a service at £10 for 


the first instrument and £8 for each succeeding instrument, which were not 


to be more than a mile distant from the exchange. We thought those 


terms too high, and established a system of our own. We have been asked 
by the Postmaster-General, and have given assurances that the telephones 


аге used exclusively for municipal purposes. 


In reply to other questions WITNESS said the circuits were as long as 
seven miles, which was the distance covered by the waterworks area. The 
wires which went the distance extended beyond the municipal area, and 
in that case a small payment was made to the road authority. The ex- 
change, with instruments, &c., cost £700. Each instrument cost £17, the 
cost of maintenance was £20 а year, management £50, alterations £7. 10s., 
interest £42, wayleaves £19. The annual cost per instrument was 
£3. Js. 2d., making a total charge to the Corporation £134. 178. 10d. The 
charge by the National Telephone Company would have been £358. 5s., 
во that the Corporation was saving some £223. 12s. 10d. per annum, and 
had effected a saving, up to date, of £1,118. 4s, 2d. The National Com- 
pauy had an exchange in Hudderafield, and its high rates and charges were 
complained of in some quarters. The Corporation were certaiuly inclined 
to work the whole area of the existing telephone company, but in order to 
do this they would have to get а Provisional Order. 

The CHAIRMAN : If a licence were granted to you how would you givé 
effect to it ?—-Well, we should want something like the Provisional Order 
given in the case of electric lighting, which gives power to break up streets. 

Is there any essential distinction between the laying of wires for electric 
lighting and laying wires for the telephone service ?—I do not know of 
any. I think the same provisions, with some small modifications perhaps, 
could be applied to the telephone service. 

You only applied to supply your town area first ?—Yes, our policy was 
to proceed by stages. We could work the spstem both inside and outside 
our area more cheaply and more efficiently than the Company. 

The Committee then adjourned until Tuesday. 


LONDON UNITED TRAMWAYS BILL. 


John Kennaway, continued the consideration of thia Bill on Friday last, and 
subsequent days. | 

Referring to the question of the admissibility of evidence as to the 
danger of fire arising from overhead wires, raised on the previous day. Mr. 
Littler, for the promoters, said they would have no objection to the Com- 
mittee obtaining impartial evidence on the subject by examining a Board of 
Trade official. 

The CHAIRMAN said the Committee were satisfied they could leave the 
question of danger in the hands of the Board of Trade. 

Мг. POWNALL, F. R. I. B. A., county surveyor for Middlesex, said the 
Middlesex County Council most strongly opposed the Ealing part of the 
scheme, but as regarded the other sections of the line, what the County 
Council desired could probably be met by the insertion of clauses in the 
Bill. He thought the tramway companies should contribute more towards 
the cost of maintaining the roads, which they now got the use of practically 
for nothing. 

Mr. EARLE addressed the Committee on behalf of the Middlesex 
County Council. He said the Bill asked for very wide powers with regard 
to the method of traction which might be adopted, and if it were ever 
proposed to adopt steam as the motive power, the Middlesex County 
Council would be as strongly opposed to it. They were not opposed to 
electricity, but on the question of overhead wires it was clear that many 
people honestly objected to them, and the tendency of late years had been 
to put telegraph and telephone wires underground. He asked if the Bill 
were passed that compensation should be paid by the promoters for the 
user of the roads, and he suggested £125 per mile over the whole route 
within the district of the Middlesex County Council as a reasonable sum. 

Mr. COCKBURN, clerk to the Vestry of Hammersmith, said the 
Hammersmith Vestry opposed the Bill, because by it an agreement which 
had been entered into between the Hammersmith Vestry and the London 
United Tramways Company would be repealed, and the right of the 


Vestry to veto the use of electricity on the tramways within its district 
would be taken away, 


The Select Committee of the House of Commons, presided over by Sir * 


— ———— — — 
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Mr. J. W. BENN (L.C.C.) said that under the Tramways Act of 1870 
it was provided that local authorities should have power to purchase the 
lines at the expiration of 21 ycars. That period of 21 years was afterwards 
modified in а number of cases in order that the lines should become pur- 
chasable about the same time, No tramway lines within the County of 
London could be authorised by Provisional Order or by Act of Parliament 
without the consent of the London County Council. In 1890 four and а. 
half miles of line came under the purchase clause, and since then the 
London County Council had become the owners of about 68 miles 
out of the 114 miles wbich would become purchasable under the 
Act of 1870. Under а special Act of 1894 the London County 
Council had power to work those lines, but had not yet exercised 
it, the lines being worked by the companies under lease from the County 
Council. The Council joined with the Hammersmith Vestry in opposing 
the attempt to take away from a local authority the right of veto con- 
ferred upon it by Parliament. He did not know a single case in London 
where mechanical power, which included electrical power, had been allowed 
to be used without the consent of the local authority. It was very desir- 
able that the veto should be maintained, especially in the case of the 
London County Council, which would presently be ground land.load, 
so to speak, of the complete tramway system of London. In three 
cases the Council had given its consent to the use of electricity on London 
lines. In his opinion it would be a very serious thing to allow the tram- 
way company to erect a generating station and supply electricity in bulk, 
except under the same regulations which applied to electric lighting com- 
panies. The Hammersmith Vestry had themselves spent a large sum of 
money on any electric lighting installation. The power to veto the 
introduction of electric traction or the use of overhead wires was conferred 
upon the County Council by the Provisional Order of 1895. His evidence 
before the Committee was not to object to overhead wires, but to maintain 
the jurisdiction which the County Council at present had over such matters. 

Mr. LITTLER put it to the witness that the London County Council 
had no power to give leave to the London United Tramways to set up a 
single electrical standard under the Tramways Act, 1870, and the Pro- 
visional Order of 1895, and that Parliament was the only body to which 
the Company could come to for such leave. Witness replied that the 
County Council could abstain from exercising its veto. He agreed that 
horse traction was the most objectionable method of traction in use. 

By Mr. LITTLER : What do you say if, at the end of the eleven years 
we have to run before you purchaseour undertaking, the system of electric 
traction we adopt should turn out not to be the best, we offer to substitute 
for that system the system which may have been adopted on any lines 
which you línk up to ours and not to charge the County Council anything 
for it in the purchase price? That offer would be no temptation to the 
Council to surrender the veto which it at present has over all such projects 
within the County of London. The Council objected to being relieved of 
its responsibilities hy the Board of Trade, even if the Company put them- 
selves under Board of Trade regulations. The scheme of the Company was 
an excellent one, but he thought the promoters ought to sacritice a little 
in order to meet the wishes of the County of London. 

Mr. POPE, Q.C., for the London County Council, said the object of the 
Council was not to impede the growth of electrical tramways, but to pre- 
serve its authority over such undertakiugs within the County of London. 
There was a difference of opinion as to the suitability of the overhead 
clectric system for large cities. lu smaller areas there had doubtless been 
а considerable development of the system within the last few years, and it 
had been adopted not because it solved difficulties, but because it was the 
cheapest method available. As regarded efficiency, it had been given in 
evidence that there was little to choose between the conduit system and the 
overhead system of electric traction. But no one could doubt that the 
overhead system was unsightly and unsuitable to the thoroughfares of 
large cities where great (гаће took place. He admitted there was по Act 
of Parliament which gave the London County Council a special right of 
veto, but argued that the veto was involved in the provisions of the 
Tramways Act, 1870, which gave to local authorities the absolute power 
to refuse sanction to a Provisional Order for the construction of a tramway, 
m which Provisional Order the method of traction proposed would, of 
course, have to be specified. 

Mr. LITTLER, for the promoters, said counsel for the London County 
Council did not dispute the construction of the Provisional Order of 1895. 
With regard to the objection to overhead wires raised by the Hammersmith 
Vestry, the promoters were quite prepared to leave the question as to 
whether the overhead or the conduit system should be applied to that 
thoroughfare to the decision of the Board ої Trade, and inconvenient as it 
would be to have a part overhead and part culvert system, they were quite 
willing to work the small portion of the line within the County of London 
by the latter method. Не then read reports on the trolley system from 
Belfast, Glasgow, Sheffield, Birkenhead, Liverpool, Manchester and Dublin, 
to show that the consensus of opinion was greatly in. favour of the over- 
head system over the culvert system, Counsel dwelt on the benetits to be 
derived from the works proposed under the Bill being carried out in 
putting the districts served in easy communication, not only with the City 
by means of the Central London Railway, but with north and south London. 
After a short adjournment the Chairman announced that the Committee 
decided that the preamble of the Bill with regard to tramways Nos. 6 and 7 
(the Boston-road and the Kew Bridge to Hounslow sections) was proved, 
but did not impose upon the promoters any condition as to simultaneous 
construction. The Committee were of opinion that the pyeamble was not 
proved with regard to tramway No, 8, and were further of opinion that a 
BUuflicieut сазе had not been made out tor overriding the principle laid down 
by Parliament requiring the cousent. of the local authority, and therefore 
Clause 27 ‘repealing the veto) must come out of the Bill. The Committee 
were strongly of opinion that the congested state of London made the 
speedy adoption of electric traction on tramways nece-sary, and they 
earnestly trusted that arraugemeuts might be wade between the London 


County Council and the promoters, by which the benefits of one system or 
another of electrical traction might be secured to the public at the earliest 
possible date. With the view of enabling the promoters and the Council 
to discuss the matter, so far as it related to the lines within the County of 
London, the consideration of clauses was deferred till Wednesday. 

At Wednesday’s sitting Mr. EARLE urged that the Middlesex County 
Council should be put on the same footing in the matter of veto with the 
London County Council, so that they could insist upon the same system 
of traction being used in Actun as was employed in the County of London. 

Mr. COWARD replied that the promoters had met the London County 
Council but had not been able to arrive at an agreement, and a further 
consultation had been arranged for. The promoters had suggested that 
the tramways which had been acceded to by the Committee should be 
worked by accumulators, but the Council had not yet had sufficient time 
to consider the proposal. 

The CHAIRMAN explained that the Committee in giving their decision 
desired merely that the parties should agree. 

Mr. EARLE then asked to be heard on the subject of interference with 
the main roads of the County of Middlesex. He maintained that the Mid- 
dlesex Council had a right to be во heard, as they were the persons who 
under the Act of 1888 had to pay the expense of maintaining the roads. 

Mr. COWARD submitted that the local authority was the only party 
entitled to be heard. 

Sir J. T. BRUNNER doubted the wisdom of allowing two road surveyors 
to intervene, 

After hearing argument, the Committee decided not to sanction a dual 
authority. 

The clauses were then gone through. 


GENERAL POWER DISTRIBUTING COMPANY'S BILL. 


On Tuesday the Bill promoted by the General Power Distributing Com- 
pany came before a Select Committee of the House of Lords, presided over 
by the Earl of Northbrook. Under the Bill Parliamentary sanction is 
sought for the establishment of a generating station at Warsop, and the 
supply of electrical energy in bulk for all purposes within a radius of 26 
miles. The Bill was opposed by the Corporation of Sheftield, the Sheffield 
Electric Light and Power Company, the Corporations of Lincoln, Rother- 
ham, Chesterfield, Doncaster, Nottingham and Ilkeston, aud by a yreat 
number of district councils in Yorkshire, Nottinghamshire and Derbyshire, 

Mr. Pember, Q.C., Mr. Pembroke Stephene, ().('., Mr. C. A. Russell and 
Mr. Rickards, appeared for the promoters, and many of the prominent 
members of the Parliamentary Bar were retained on the side of the 
opposition, including Mr. Pope, Q.C., Mr. Balfour Browne, Q.C., Mr. 
Worsley Taylor. Q.C., Mr. Stanger, Q.C.. Mr. Lewis Coward, and others, 

In opening the case for the promoters, Mr. PEMDER said the scheme 
embodied in the Bill marked a new departure of considerable moment 
to English manufacturers. Power was sought for the establishment of 
generating stations and the supply of electricity for all purposes over a large 
area in the Midlands, of which Warsop was to be the centre. That area 
contained collieries and manufactories of all kinds and numerous commercial 
centres. It was proposed to supply electricity from Warsop, and possibly 
froin subsidiary stations to be afterwards established. The district of supply 
was an area of 2,000 square miles. The capital proposed for the Com- 
pany would be £750,000, and the borrowing powers £250,000. There was 
no possible doubt of the financial ability of the promoters to carry out the 
scheme. They included Colonel Thackeray, a partner io Messrs. Thackeray 
and Sons, cotton. manufacturers; Mr. Emerson Bainbridge, M.P. ; Mr. 
Markham, ex-Mayor of Chesterfield, and a Director of the Staveley 
Collieries ; and Mr. Warwick, of Messrs. Warwick, Richardson and Co., 
brewers, Sir Thomas Thompson, Bart., Mr. W. A. McArthur, Mr. E. A. 
Lazarus and Mr. Robert Monks, were gentlemen connected with the Com- 
pany who might be accepted as а sufficient guarantee of money power. 
It had last year become apparent to certain gentlemen how much advan- 
tage was enjoyed by manufacturers in the United States and on the Con- 
tinent from being able to obtain cheaper and ample power from large 
electrical corporations distributing electricity from a single generating 
centre over wide areas. They thought some effort ought to be made to 
give English trade equal facilities. After maturing their scheme they 
went to the Board of 'l'rade, who however, while favouring. the idea, could 
not see their way to give the scheme the sanction of a Provisiona: Order, 
and recommended the promoters to come to Parliament. A Bill was 
introduced, and the authorities of both Houses recognised that the scheme 
was an entirely new departure in electrical enterprise. The veto of the 
local authorities among other provisions was a feature on which the 
Electric Lighting Acts of 1882 and 1888 had been constructed, and local 
authorities showed themselves extremely disinclined to permit the intro- 
duction of electricity into their districts where it involved either actual or 
possible competition with themselves. А Joint Committee, of which 
Viscount Cross was chairman, was therefore appointed to consider the matter, 
and this Committee in their report said that where sufficient public advan- 
tage was shown, sanction might be given for the supply of electrical 
energy over a large area, including the districts of various local authorities. 

Mr. ARNOLD LUPTON, C. E., Professor of Coal Mining at Yorkshire 
College, Leeds, gave evidence in support of the scheme embodied in the 
Bill, and urged that districts supplied by a company having а large 
generating station. would ' (ied cheaper than by undertakings worked 
by either local authoritie ‚эшрашех, Не contended that the Com- 
pany should be allowe in and compete with the Shetheld Cor- 
poration, although th bout to take over the Shetlield Electric 
Light aud Power * ader a Bill now їп larliunent, and he 
was sure that tle ny could compete succes-tully. Their 
coal would cost t! a, and. the cost per unit of. power would 
work out at 0-0 1 transinission over the 20 miles between 
Warsop and SI ) per cent., aud in transformation another 
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10 per cent., leaving 80 per cent. available at Sheffield. It was intended 
eventually to have ten mains in Sheffield, but they were going to start 
with two. They would come to Parliament for extra capital powera if 
necessary, but if those maina cost £800,000 he had no doubt the money 
would be found. The Sheffield Electric Light and Power Company were 
not able to supply for tramway purposes over 500,000 units, and any 
reduction of the rate to 14d. per unit up to 500,000 was therefore quite 
out of the question. He was of opinion that the General Power Distribu- 
ting Company would be able to supply electricity at a cheaper cost 
than any company in London. If power to supply Sheffield and 
Rotherham were refused, it was doubtful whether the intervening district 
would be supplied. 

Mr. EMERSON BAINBRIDGE, M.P., said he was connected with 
several collieries and other industrial concerns in the district. He thought 
the introduction of electrical power on the plan proposed would be of 
great benefit in cheapening the cost of production of coal, He used elec- 
trical power in his own collieries, and was quite convinced that it was 
much more economical than steam. А considerable quantity of slack now 
left at the bottom of the collieries might be utilised for a large electrical 
plant for generating cheap energy. To towns outside the coalfield area, 
like Lincoln, it would be a great advantage to have power brought direct 
from the coalfield, aud a cheap supply of electrical energy would no doubt 
aid the development of light railways. He was himself a probable large 
consumer of electric power in Sheffield. In the Yorkshire Engine Works, 
at Sheffield, he had some hundreds of lathes at present worked by steam 
which he longed to see operated hy electricity. 

Mr. ALFRED DAVID WILLIAMSON, electrical engineer, representing 

Messrs. Vickers, Sons and Maxim, naval constructors, &c., gave evidence 
generally in support of the scheme and said that Messrs. Vickers were 
extending their own electrical power plant at Barrow-in-Furness. Even 
when paying 17s. а ton for coal they found they could secure much greater 
‘economy by electricity as compared with steam. The cost to Messrs. 
Vickers for electric power when he tested it in February last was 0°7d. per 
kilowatt, aud this figure included depreciation, rent, taxes, and everything 
that could be put upon it. 

Mr. MAURICE DEACON, M.LC.E., general manager of the Sheep- 
bridge Coal and Iron Company (Limited), and interested in several other 
collieries and industrial concerns in the district, said he bad 18 years’ 
experience in the management of collieries, and that his company were part- 
owners of one-fifth of the collieries within the area covered by the Bill. He 
thought it would be a great advantage to the collieries if they could obtain 
electrical power without having to go to capital outlay in the erection of 
generating plant at each colliery, because the cost of production at a large 
generating station would be very much less than the cost of production at 
a small installation. Electrical power would be very useful for under- 
ground boring and pumping, for actuating coal-cutting machines and light- 
ing, while there was no reason why it should not be introduced for plane 
power and for driving machine tools. He had put down electrical power 
plants at some of the collieries in which he was interested, both for coal- 
cutting and lighting and hauling and pumping. The cost of the coal-cutting 
plant was a little over £2,000, and the cost per unit of power worked out 
at about 4d. If the General Power Distributing Company could supply it 
at roughly ld. per unit, he should be quite satisfied. In the plant for 
lighting and pumping the cost per unit did not run out at so much as with 
the coal-cutting plant, being about 2d. The reduction was due to the 
plant running шоге or less constantly, whilst the coal-cutting plant was 

‘run intermittently. In the case of intermittent power the Company 
would be a great advantage in enabling a colliery owner or manufacturer 
to take his electrical power for the period his machiue was worked, and to 
stop the expense directly the machine ceased running. He estimated 
the output of the coal from the district at about 25 million tons 
per annum. Electrical power was used to a very small extent at the 
present time for colliery purposes. He had been in the United States 
lately, and had noticed that electrical power was fast superseding steam 
and hydraulic power, not only in the case of new works, but it was coming 
into use for purposes where steam and hydraulic power had been previously 
in operation, expecially in iron works and large pipe line foundries and for 
operating cranes. If this country was not to be left behind in the com- 
petition with American industries some ‘extension of the supply of elec- 
tricity as was proposed in the Bill was absolutely necessary. 

The Duke of Newcastle, Mr. Frank Bowden, Chairman of the Raleigh 
Cycle Company, Nottingham, Mr. Charles P. Barker, Managing Director 
of the Broadoaks Iron Works, Chesterfield, and Mr. Huntsman, of Messrs. 
B, Huntsman and Co., Sheffield, were also examined on behalf of the 
promoters. The last-named Witness, asked whether the result of the Com- 
pany coming into Shettield would not be to ruin the electrical undertaking 
of the Corporation, said he thought the Corporation should abandon their 
scheme if they found they could get а cheaper supply from an outside 
Company. Sheftield wanted a cheap supply. 

Mr. Charles Н. Bingham, of Messrs. Walker and Hall, electro-plate 
manufacturers, Sheffield, and master cutler in 1894, and others, also gave 
evidence in support of the Bill. 

In reply to à question put by the Marquis of Lothian, Mr. BALFOUR 
BROW'N E said that wheu the Corporation took over the existing Sheffield 
Company they would be bound to supply electric power to anybody who 


asked for it. If the General Power Distributing Company were allowed |. 


to come in and compete there would te 
The Corporation contemplated buying th 
they were also going to spend for the 
another £250,000. They expected tke in 
by the consumers of electricity for light 
Conipany eame in aud took away all t| 
burden of paying the interest on the | 
would fall upon the ratepayers. The agre 
Company was dated as from the 3lst Dec 
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^e outlay to be met 
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were now carrying on the undertaking as the undertaking of the Corpora- 
tion and for the purposes of the Corporation until the Bill for purchase had 
received Parliamentary sanction. | 

Other witnesses having been examined, | 

Col. THACKERAY, a promoter of the scheme, supported the Bill, and 
asked by Mr. A. J. Rain, for the Corporation of Chesterfield, whether he 
was prepared to supply electricity in bulk at the Chesterfield boundary, 
and leave the Corporation to break up the streets and supply the power 
locally themselves, Witness, after some hesitation, said he thought the 
Company were willing to supply in bulk. 

А great deal of other evidence having been called to show the general 
feeling of manufacturera in favour of the schenie, 

The CHAIRMAN, addressing Counsel for the Bill, said the Committee 
were very anxious to know whether the Company would be prepared to 
supply electricity in bulk to local authorities at their boundaries, leaving 
the local authorities themselves to distribute it within their own areas. 

Mr. C. A. RUSSELL asked leave to answer the question at the next sitting. 

Yesterday, Mr. BALFOUR BROWNE, for the Sheffield Corporation, 
referring to the question put by the Chairman on the previous day, as to 
whether the promoters would be prepared to supply electrical energy at the 
boundary of a local authority, leaving the distribution of the power within 
their own diatrict to the local authority, said if the promoters would con- 
cede that principle he would not call any evidence. | 

Mr. PEMBER, for the promoters, said the question was a very difficult 
one for his clients to answer finally. He would argue the question of com- 
petition between local authorities and companies at a later stage, if 
necessary. It was obvious from the wording of the Electric Lighting Act, 
1882, that corporations acting under Provisional Order took their Pro- 
visional Order on the express understanding that it should not affect or 
hinder the granting of powers to anybody else to come in and compete. 
For the eake of peace, counsel proposed the following clause as one which 
might be inserted in the Bill, and which would be acceptable to the pro- 
moters : “The following provisions shall apply, except so far as may be 
agreed to the contrary, between the Company and the respective Corpora- 
tion of —————- : Save as hereinafter mentioned, the Company shall not 
supply electrical energy witbin the area of the said borough, tlie Corporation 
of which shall, within 12 months after notice from the Company that the Com- 
pany desires to supply electrical energy within such area, undertake to receive 


from the Company a supply of electrical energy in bulk at a price and to 


a minimum amount not less than, failing agreement, shall be determined 
by an arbitrator to be appointed by the Presideuts for the time being of 
the Institutions of Civil and Electrical Engineers. Provided always, that 
the Company shall be at liberty to supply to any person within such area 
for trade purposes who is willing to undertake to receive а supply of not 
less thau 10,000 units per annum." | 

Mr. POPE. for the Nottingham Corporation; said that the position was 
this: There was at present no monopoly in the supply of electricity. Any 
company could come in and erect a generating station, but they had no 
power to break up the streets within the boundary of the Corporation. 
That was the only protection which corporations had, апа that protection 
had been giveu by Parliament. The promotera were coming to Parliament 
with a proposal to enact in their own favour that they should be at liberty 
at any time to enter tlie boundaries of the corporation boroughs, and to 
break up the streets for the purpose of laying mains. He admitted that 
it inight be to the public advantage to have a large generating station to 
supply electrical energy to local authorities who were not in а position to 
supply themselves, but contended that it could not be to the public advan- 
{аде to permit a foreign body to come in and break up the streets. What 
he would accept on behalf of his Corporation was the insertion of a clause 
which the promoters had already incorporated with the Bill in reapect of 
Hoyland Never, which had been cut out of the area of supply. There was 
no difference in principle between the Nottingham Corporation and the 
urban district of Hoyland Never, but the Company wanted to poach on 
Nottingham ground to the fullest possible extent. 

Mr. Lewis Coward, for the Sheffield Corporation: Mr. E. Page, for 
the Doncaster Corporation ; and Counsel for other of the petitioners, 
endorsed Mr. Pope’s remarks, and said their clients took the same line. 

Mr. POPE said he should not tender any evidence to show that the 
scheme to erect exceptionally large plant to supply power at high voltage 
over large distances was not a practicable scheme ; whether it was econom- 
ical or to the public advantage was another question. 

The managing director of the Lincoln Engineering Works, Chesterfield, 
baving been examined in support of the scheme, Mr. James Swinburne, 
Mr. Henry Graham Harris, Mr. А. К. Monke, Managing Director of the 
British Thomas-Houston Company, and Mr. Alderman Franklin, Mayor 
of Sheffield and Chairman of the Sheffield Electric Light Company, were 
also examined, and Mr. Balfour Browne, Q.C., having spoken on behalf of 
the Corporation of Sheftield, the Committee adjourned. 


LEGAL INTELLIGENCE. 


— 


In re the Cox Thermo-Electric Company (Limited) Webster 
v. the Cox Thermo-Electric Company (Limited). 

This case came before Mr. Justice Romer, in the Chancery Division, on 
Saturday, on a motion for judgment in a debenture-holder's action. 
Counsel, in support of the application, said that the plaintiff was suing on 
behalf of himself aud all other debenture-holders iu the Company, the 
debentures being a series of £500 each, issued in May, 1896, the Company 
having been incorporated in April, 1896. No interest had been paid, and 
the charge became enforceable on failure for one month. The ‘Company 
were represented by counsel, and consented to the application. 

Order accordingly. 
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Sax v. Ash. 


At the City of London Court last week Julius Sax and Co. (Limited), 


sought to recover from F. Ash, Central Market, Smithfield, £5. 5s. The 


claim was admitted, subject to a counterclaim for £8. 158. 8d. (£8. 108. 


rent for coverings of electric light mains in defendant's premises, which 
plaintiffs had been requested to remove, and 5s. 8d. for gas which had to 
be used during the term of defendant's agreement owing to failure of the 
electric light). Defendant said he received a notice from the plaintiffs 
prior to June that they desired to put au electric meter on his premises. 
That he declined to have, and he asked plaintiffs to remove the electric 
light fittings. Plaintiffs’ answer to the counterclaim was that they were 
not bound to take down the beading which contained the electric wires, 
which remained up. They were bound by an agreement with the Corpora- 
tion to put up the wires free of expense, and if they were to remove the 
fittings the defendant might leave soun after, and the next tenant would 
perhaps require them. Mr. Registrar Wild held that the defendant was 
not entitled to counterclaim for damages. He was, however, entitled to 
the 5з. 8d. which he had spent for gas. If the defendant required the 
electric wires to be removed he should have given notice that if they were 
not taken down within a certain time he would have them taken down. 
Judgment was entered for plaintiffs on the claim, and for defendant on 
the counterclaim for 5e. 8d. 


WORKMEN'S COMPENSATION INSURANCE. 


In electrical as in other trade circles the effect of the operation 
of the Workmen's Compensation Act, 1897, which comes into force 
on the 1st July, is being much debated, and the policy of the 
“tariff” insurance offices in basing their premiums on what appear 
to be outrageously excessive rates is a subject of adverse criticism. 
Schemes for mutual insurance are being discussed, and it is more 
than likely that ultimately a well-devised method will result. If 
this should prove the outcome of the deliberations of those 
interested in the subject, the high-handed action of the insurance 
offices will have received a well-merited rebuff, and one likely to 
have far-reaching consequences. 

We would mention, in connection with this class of insurance 
risk, the fact that some prominent members of Lloyd's have formu- 
lated what appears to us to be an equitable and simple plan by 
which large employers of labour can, by taking upon themselves 
the responsibility for small claims under the various Acts, secure 
practically all the advantages offered under the high rates of the 
" tariff" offices at one-third the cost. The general scope of the 
arrangement is somewhat as follows :— 

Taking the case of а firm paying £30,000 per annum in wages, 
and assuming the tariff office charge at 20s. per cent., the annual 
premium would be £300. Some of the tariff offices, however, 
differentiate between clerical and working staff, reducing the rates 
for the former to, say, one-half (10s. per cent.) Assuming the 
salaries of the clerical staff at one-third the total salaries and wages 
paid, the two classes of policies (А aud B) would work out as set 
out below: 

"Tariff" Offices Policy (A). 


20s. per cent. on £30,000 = £300 
Or, 20s. per cent. on 20,000 = £200 
10s. per cent. on 10,000 = 50 £250 


Lloyds Policy (В). 
6s. 8d. per cent. on £20,000 = 65 15 4 
| 3s. 4d. per cent. on. 10,000 = 1615 4 £83 6 8 

Policy (A) would ensure the employer against all claims, whether 
large or small; but Policy (B) does not cover claims (taking the 
&bove figures as the basis of our example) up to the total amount 
of £250 in any one year while Policy (B) exists—that is, if an 
employer pays under Policy (В) the above sum of £83. 6з. 8d., and 
has to meet claims during the year amounting to £260, he can only 
claim under his policy £10 ; if the claims amount to £500, then he 
claims £250. He himself takes the risk up to £250, but of course 
knows that this is the extent of his liability. 

In the meantime, and to cover this risk, he is actually saving, 

per annum, £166. 133. 4d. (the difference between the premiums on 
policies A and B), so that in 18 months he has saved in actual cash 
the full sum of his liability. 
„Under this apparently fair and well-considered scheme the 
insuring parties are protected against small and troublesome claims, 
which are much better arranged between the employer and his 
workmen ; and the employer has every reason to exercise careful 
supervision over his workmen to minimise his possible loss from 
small claims. | 

It may be that some of our readers are unacquainted with the 
main features of a Lloyds policy, and, therefore, we are prepared 
to introduce persons and firms desirous of obtaining full particulars 
to the member of Lloyds who has, we understand, devised the 
scheme, and who is precluded by Lloyds rules (as in the case of the 
Stock Exchange) from publicly announcing the details of his plan. 
In this way the points of difference between an ordinary policy and 
а Lloyds document may be clearly understood by intending insurers. 

t must, however, be remembered that the members of Lloyds are 


men of wealth and position, and that insurances for immense sums 
for every conceivable class of risk are undertaken by these gentle- 
men daily. We may add that The Electrician " Company and many 
other business concerns are, to our knowledge, placing their risks 
in this quarter. | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, 2 and $, Salisbury-oourt, Fleet- 


street, London :— 
NOW READY. 


t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net ; abroad, 6s. 3d. This work is intended to serve asa 
guide to operators already in the tel ph service, and to those who desire 
to enter that service. t cable companies now insist that their 
operators and омо shall рее oertain examinations in electrical 
subjects. The book is very fully illustrated. 

**ELEOTRIOAL TESTING Fon TrLEGRAPH ENGINEERS." — By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of nag! as applied to electrical lines in general. 
The Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, alo prove of service to lios in charge ol cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of к leakage. — Ert riet 
from Preface. Demy буо, fully illustrated. 108. Ed., post free; abroad 11s. 


"SUBMARINB OABLE-LAYING AND HEPAIBING."—Hy Н. D. Wilkinson, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. 

“ SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIO Waves.’ 
Being a Description of the Work of Hertz and his Successors. — By Dr. О. 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net 
2s. 9d. post free, i 

% LABORATORY NOTES AND FonM8," —With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes, These have been prepared by 
Ur. J. А. Fleming, апа will be found of great service to Teachers, Demon 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net ; or the set of теу aay. 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price ls. eaca. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of thetechnical institutes. "These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

„ ELxOrIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has h. 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free; abroad, 11s. 

“ ELECTRICAL ENGINEERING FormuLg,” a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 78. 9d. ; abroad, 88, A 
fine large paper edition with wide margins for notes can also be supplied 
price 128. td. ; post free, 13s. ; abroad, 13s. 6d. 

„% ARMATURE WINDINGS or ELxorRIO MAGOHINES."—By Н. Е. Parshall. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 

“Tae STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS.”—Ed.ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“THe ART OF ELECTROLYTIO SEPARATION OF METALS."—4A. second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

t T'HE INCANDESCENT LAMP AND ITS MANUFACTURE, ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

* ELECTBO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

„RHE BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97.’ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 

“Tue MANUFACTURE oF ELROrRIO LiGHT CARBONS."— А Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

% PHE ELECTRICIAN" Primers.—In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2s. 9d. Single Primers, 3d. each, post free. 
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“The Blectrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Shoreditch (London) Vestry invite tenders for the supply 
and erection of dry back marine type boilers, steam and feed pipes, 
and sundry iron work, for the Vestry's electric generating station 
at Coronet-street, Shoreditch. Specifications can be had from the 
consulting engineers, Messrs, Kincaid, Waller and Manville, 29, 
Great George-street, Westminster, S.W., and tenders must be sent 
iu to Dr. H. Mansfield Robinson, Vestry clerk and solicitor, Town 
Hall, Old-street, London, E.C., before 4 p.m. of Tuesday, July 12. 
An advertisement elsewhere gives further particulars. 

The Vestry of St. Pancras, London, invite tenders for condensing 
plant, steam pipes, &c., for their Regent's Park generating station. 
Copies of the specification, &c., can be obtained of the Chief Clerk, 
Electricity Department Offices, 57, Pratt-street, London, N.W., 
and tenders have to be sent in to Mr. C. Н. F. Barrett, vestry 
clerk, Vestry Hall, Pancras-road, N.W.. by 12 noon, Tuesday, 
July 12. Some additional particulars are given in an advertisement 
on another page. 


The Vestry of St. Pancras also require tenders for supply 
of Welsh and other steam coal for Regent's Park and King's-road 
electricity stations for 12 months. Tenders to Vestry Clerk by 
12th July. 


The Heckmondwike Industrial Co-operative Society (Limited) 
are prepared to receive tenders for an electric light installation of 
about 500 lights, with necessary generating plant. Some particulars 
are given in an advertisement on another page, and copies of the 
specification can be obtained of Mr. Walter Leake, 51, Victoria- 
buildings, Manchester, and 35, Dame-street, Dublin, to whom 
tenders have to be sent (to Manchester) by 10 a.m. of June 30. 

The Vestry of Hammersmith (London) invite tenders for the 
supply of eight 25-kilowatt transformers. Some additional par- 
ticulars are given in our advertisement columns, and copies of 
specification, with conditions and form of tender, can be obtained 
at the office of Mr. W. P. Cockburn, vestry clerk, Town Hall, 
Hammersmith, where tenders must be lodged by 5 p.m. of July 4. 

The Council of the City of Melbourne, Victoria, invite tenders 
for the supply and delivery of arc lamp carbons. A specification 
can be inspected at the office of The Electrician, from which office 
also copies of the tender and conditions of tendering can be obtained. 
See advertisement, 

The Shanghai Municipal Council invite tenders for the supply of : 
(a) two 100-kilowatt horizontal direct-coupled steam alternators, 
(b) switehboard, and (c) water tube boiler. Further particulars 
are set out in an advertisement elsewhere. Conditions and specifi- 
cations may be seen and/or obtained from Messrs. John Pook and 
Co., 8, Jetfrey's-square, Si. Mary Axe, London, E.C., to whom 
tenders should be sent by noon on Wednesday, 10th August. 


The Wimbledoh District Council require tenders for the installa- 
tion of electric light mains and fittings in their new depot buildings, 
Queen's-road, Wimbledon. Tenders to Council offices, Broadway, 
Wimbledon, by 5 p.m., 27th inst. 

The Edinburgh Corporation require tenders for the supply of 
copper strip for electric conductors. Tenders to Mr. Thos. Hunter, 
town clerk, City Chambers, Edinburgh, June 30. 


The Corporation of Tunbridge Wells invite tenders for the wiring 
for the electric light of the new baths, Monson-road. Tenders to 
Mr. W. C. Cripps, town clerk, Tunbridge Wells, by 27th inst. 

The Vestry of St. Mary, Newington (London), require tenders 
for the construction, supply and erection of pillars, pumps, steam 
and water mains, water tank, surface condenser, fuel economiser, 
and sundry ironwork for the Vestry's electric generating station. 
Tenders to Mr. L. J. Dunham, clerk to the Vestry, Vestry Hall, 
Walworth, S. E., before noon of July 1. 

The Corporation of Cardiff require tenders for the construction, 
supply, delivery and fixing of two water-tube boilers, with super- 
heaters, and one 300-kilowatt direct-driven steam alternator. 
Tenders to Mr. J. L. Wheatley, town clerk, by 9 a.m. of 28th inst. 


The City Council of Leeds invite tenders for the supply of two 
engines and dynamos and for 50 electrical tramcars. lenders to 
town clerk, Town Hall, Leeds, by 29th inst. 

The Bethnal Green (London? Board of Guardians invite tenders 
for supplying the necessary plant and installing the electric light at 
their new infirmary, Palestine-place. Tenders to Mr. David 
Thomas, Bishop’s-road, Victoria Park, N.E., by 28th inst. 

The Belfast Harbour Commissioners invite tenders for the exten- 
sion of their electric lighting station at Abercorn Dasin. Tonders 
to Mr. W. A. Currie, Harbour Office, Belfast, by July 4. 


— . ——— ... — — — n — — 


The Glasgow Corporation invite tenders for supplying and erect- 
ing cast-iron and mild steel tanks, cast-iron hoppers, chutes, bolta, 
&c., at the Port Dundas electricity station. Tenders to the Town 
Clerk by 28th inst. 

The Hull Corporation require tenders for wiring and fittings for 
East Hull Baths. Tenders to Chairman of Baths Committee, 
Hull, by 1st prox. 

The Town Council of East London, Cape Colony, invite tenders 
for the erection of buildings, and the supply of electric lighting 
machinery, electric tramcars, plant, rails, &c., and for their main- 
tenance for six months from completion. Tenders to Messrs. Dyer 
and Dyer, 17, Aldermanbury, London, E.C., by 28th inst. 

The French Post and Telegraph Authorities invite tenders until 
July 7, for the supply of 617,000 porcelain insulators and 760 tons 
of galvanised iron wire. Tenders to Le Sous-Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 

Tenders are invited until August 1, by the Municipal Authorities 
of Stavelot, for the concession for the supply of electrical energy in 
the town for 30 years. Particulars may be obtained for 4fr. from 
the Secretariat de la Ville, and tenders to І’ Administration Com- 
munale de Stavelot, Belgium. 


TENDERS RECEIVED AND ACCEPTED. 

The Dublin Corporation have accepted the tender of the 
Callender Company for supplying and laying concentric cables for 
the sum of £12,505. 13s. 2d. The Company bind themselves to 
maintain the cables fur 12 months free of cost and for a further 
period of 10 years at the rate of 10s. per £100 of the invoiced value 
per annum. The tender of Messrs. Johnson and Phillips for the 
supply of transformers at £2,996, plus about £100 for cartage and 
fitting up, has also been accepted. 

Messrs. M’Dowall, Steven and Co.’s design for arc lamp pillars 
has been accepted by the Ayr Town Council. The firm offered to 
supply pillars at £14. 13s. each. Messrs. Macfarlane and Co., of 
Glasgow, also tendered at £12. 93. 6d. each. 

The Belfast Harbour Commissioners have accepted the tender of 
Mr. C. A. Muller (agent for the Elektricitiits Aktien Gesellschaft 
vormals Schuckert and Co.), for the supply of three dynamos. 

The following tenders for the supply and erection of steam 
engines and dynamos have been received by the Vestry of St. 
Mary, Newington, London :— 


Johnson & Phillips (accepted) £8,975 | Brush Company ............... £9,090 
Sharp and Piper. . 9,575 | Crompton and Co. ............ 8,802 
Siemens Bros. and Co 9,375 | John Fowler Co. (one section) 5,200 


The Electric Lighting Committee presented a report at the last 
meeting of the Taunton Town Council recommending the accept- 
ance of the tender of the British Thomson-Houston Company for 
alterations and extensions of the plant and machinery at the elec- 
tricity station at an estimated cost of £5,149. 13s. 2d., subject to 
the sanction of the Local Government Board being obtained to a 
loan. The Committee also recommended that they be empowe 
to arrange with the Company to at once carry out urgent works 
included in their tender, and also for the erection of a sub-station 
and for carrying out a portion of the scheme for the extension of 
the mains, at an estimated cost of £3,000. | | 

The Main Drainage Committee of the London County Council 
have under consideration for report to the Council the following 
tenders :—1. For the supply of engines, dynamos, &c., for the 
installation of the electric light at the Crossness Outfall Works :— 


W. R. Renshaw and Co ꝛ i . 44,497 10 0 
r ³ð K 4600 0 0 
Scott Anderson and Beit 4750 0 0 
Safety Concentric Wiring Co 4990 0 0 
Laing, Wharton and Down ............................. 5455 0 0 
Edinuudson's Electricity Corporation.. .............- 5530 0 0 
J. Fowler and Co., Leeds (for 2 dynamos and acces- 

fr ͤ K 860 0 0 

2, — For the supply of cables, wires, &c., for the above installation: 

Fowler Lancaster succiso a antis aiina £1,560 0 0 
National Electric Free Wiring Co. .................... 2650 0 0 
J. H. Pickup and Co......... 3 2,712 19 7 
Scott Anderson and Beit ............ . 2780 0 0 
Calvert. апа Сорун ð ð y .. 2800 0 0 
British Insulated Wire Cooꝛꝛꝛ ees 2.393 0 0 
Allingham and Fennel t 2,945 14 0 
H. J. Rogers , ER ue aro VEA 2.950 0 0 
Safety Concentric Wiring Co. ............... es sarc 3,250 0 0 
Laing, Wharton and Dorn 3.484 0 0 
As H Wood xoi Pon ән a teagan mui enna ОРЕСТ 4880 0 0 
J. Jenkins and Sou 5,080 0 0 
Je ED; DR ШИК ООШОТ A 5800 0 0 
e h 6,225 0 0 
Sax, latter en eX nv аиса ЬЕ 6500 0 0 
Walsall Electrical Co- 2—— —ä 6,912 0 0 


APPOINTMENTS VACANT AND FILLED. 
The Polytechnic Committee of the County Borough of Croydon 
require the services in September of a teacher of electrical engineer- 
ing. Some particulars of the duties are given in an advertisement 


THE ELECTRICIAN, JUNE 24, 1898. 


299 


elsewhere, and applications for the post have to be sent in to Mr. 
W. J. Chambers, secretary, Scarbrook-road, Croydon, before July 9. 

The Corporation of Birmingham require an assistant teacher in 
chemistry and physics for the Municipal Technical School. Salary 
£100. Applications to Secretary, Suffolk-street, by 27th inst. 

А lecturer in metallurgy is required for the Swansea Municipal 
Technical School. Salary £200. Apply to Secretary by July 9. 

А capable jointer is required by the County Borough of Salford. 
Some particulars of the appointment will be found in an advertise- 
ment elsewhere, and applications must be sent in to the Electrical 
Engineer, Electricity Works, Walness-road, Salford. 

The Wireless Telegraph and Signal Company (Limited) require a 
clever electrician. with a scientific knowledge of Hertzian work. 
Ап advertisement elsewhere gives further particulars. 


The Stockport Corporation have appointed Mr. A. J. H. Carter 
(late clerk of works and chief assistant engineer to the Brighton 
Corporation) as electrical clerk of works at Stockport, with the 
right to retain Mr. Carter's services as works manager on the 
completion of the installation. There were 54 applications, and 
the salary attached to the appointment is £3 per week. 

Mr. James Eagles, A. R. C. S., late of the Bury (Lancs.) Technical 
School, has been appointed, out of 29 applicants, science teacher 
by the Technical Instruction Committee of the East Suffolk County 


Council. 
SALES BY AUCTION, &c. 


On Thursday next, June 30, at 11 o'clock, Messrs, Fuller, Horsey, 
Sons and Cassell will (unless previously disposed of as a whole) sell 
by auction on the premises, the Leamington Cycle Works, Bedford- 
street, Leamington, a quantity of modern engineers’ tools by well 
known makers. Particulars of this sale will be found in an adver- 
tisement elsewhere, and catalogues may be had of Messrs. Baker, 
Blaker and Hawes, solicitors, 117, Cannon-street, London, E.C., 
and of the auctioneers, 11, Billiter-square, E.C., London. 


BUSINESS CHANGES. 
The Sulphide Corporation (Ashcroft’s process), Limited, has 
removed its offices to Finsbury House, Blomfield-street, London, E. C. 


BANKRUPTCIES AND LIQUIDATIONS. 

Colin Mackenzie Gardner, one of the partners of the firm of 
Browning and Gardner, electrical engineers, Edinburgh, notifies 
his creditors that he has presented a petition at Edinburgh, to be 
finally discharged of all debts contracted by him, or for which he 
was liable as a partner of the said firm of Browning and Gardner, 
or as an individual, at the date of the sequestration of his estate. 

In the Chancery Division, on Wednesday, Mr. Justice Byrne 
made an order for the compulsory winding-up of the Ariel Arc 
Lamp Syndicate (Limited). 


Samuel Scargill, 11, Home View, Bradford, and Albert Hanson, 
Apperley Bridge, trading as electrical engineers at 10, Booth-street, 
Bradford, as Scargill and Hanson, have executed a deed of arrange- 


ment. Mr. G. W. Smith, 54, Horton Grange-road, Bradford, is 
vivi Liabilities £367. 12s. 11d., assets £275. The creditors 
include :— 

J. H. Holmes and Co £116 | W. T. Glover and Co. .. ......... £18 
India-rubber Company ......... 65 | Edison-Swan Company ......... 13 
ES As Muller ызын А 59 | Н. M. Salmony and Co 11 
Beecroft and Wightman ...... 19 


On the 7th inst. a petition was presented to the High Court by 
the Dowson Economic Gas and Power Con:pany for the winding-up 
of R. F. Hall (Limited), electrical and general engineers. The 
petition is to be heard on 29th inst. 


Plant Required.—In an advertisement elsewhere some par- 
ticulars are given of temporary plant (engine and alternator) re- 
quired, Particulars from Mr. А. Н. Preece, 39, Victoria-street, 
S. W., after 1st prox. 

"Phaeton" Lamps.-— We have received from the Phaeton 
Electrical Company, Limited, of London and Belgium, a well- 
illustrated price list of Phaeton lamps, lamp caps, &c. The 
list includes lamps with plaster or metal settings. A good selection 
of fancy and miniature lamps is shown. 


Ediswan Standard High-Voltage Fittings.—The Edison and 
Swan Company will shortly issue а complete illustrated catalogue 
of high and low-voltage electric fittings and accessories. Amongst 
the apparatus recently introduced by the Company is a h.v. 
Tumler switch, of an inverted closer type, with an extra long 
break and an increased space between the terminal blocks. 
This form of switch is shown in Fig. 1. The patent spring 
cable channel form of contact is adopted, and the terminals are 
of the direct-wiring barrel type, with clamping screw. The 
switch is supplied in 8 and 15-ampere sizes, or with a small roller- 
wheel at foot of an actuating lever handle, effecting & decrease of 
friction between the lever and the closer when switching on or off. 


Fig. 9 shows a form of h.v. switch, designed specially for use on, 
branch circuits for motors, arc lamps, &c. Opposite poles are 
separated by a high porcelain wall which practically forms two 
separate chambers when the cover is in position. The distance 
between the contact terminals and the length of break is ample for 
voltages up to 250. The terminals are of the same type, as in 
Fig. 1, with side clamping screws, and the whole of the metal parts 
are enclosed by the porcelain cover. The handle, of ebonite, pro- 
jects through the side of the cover, preventing any chance of shock. 


Fia. 1. 


This switch is made in 8, 15 and 25 ampere sizes. Fig. 3 shows a 
now type of h.v. 2 pin 5 ampere wall-plug, the opposite poles of 
which are embedded in porcelain and the terminal connections are 
separated by means of porcelain walls, the long break fuse being 
passed through one of the walls. A special device is provided for 


ТОШ! 
EDISWAN РАТЕМ 


Fic. 2. 


taking the strain off the terminals, which are of the direct wiring 
type, the wires fixed by side clamping screws. Other fittings 
which may be mentioned here are h.v. ceiling roses without fuses. 
and with direct-wiring terminals; a cheap spring copper contact 
chopper switch up to 50 amperes, both single and double pole ; and 
a 2-way or change-over ratchet-type 5-ampere Tumler switch. The 


Ес. 3. 


trade will, as usual, give the new catalogue, on its appearance in a 
few weeks, the welcome always accorded to details of up-to-date 
Ediswan fittings and accessories. 

“The London Manual.“ —Messrs. Edward Lloyd (Limited), of 
Salisbury-square, London, forward ‘‘The London Manual" for 
1898-99, edited by Mr. Robert Donald, and with an introduction on 
the survey of London by Sir Walter Besant. This interesting publi- 
cation contains a number of neat illustrations, and.a mass of infor- 
mation which all concerned with London municipal matters will 
find of service. In dealing with the electric lighting undertakings of 
the metropolis the editor remarks ** that the local authorities have 
themselves to blame for allowing companies to come in at all," a 
not particularly charitable statement, and one which somewhat begs 
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the question as to the position of the public companies. The 
editor should remember that but for these public companies the 
advent of the electric light would have been postponed for many 
years. It is extremely doubtful whether, without the experience 
which has been gained by the public companies at great cost, the 
local authorities of London would have been so keenly anxious to 
indulge in electric lighting enterprise as they at the present time 
show themselves to be. This leaves also out of the question the 
difficulty which was early experienced by St. Pancras and Hamp- 
stead in borrowing moneys from the leading local authority of 
London—the County Council. If the policy, say, of Hackney had 
been adopted by the capitalists who furnished the very large sums 
of money for the initiation of private electric lighting enterprise in 
London the development of the electrical industry would have been 
one for the future. We learn on page 135 of the Manual" that 
amongst. the London local authorities who hold Provisional Orders 
are Bermondsey and Marylebone. Tbis statement may be described 
as a little previous. 


Duncan'sManualof Tramways, Electric Railways, &c., 1898. — 
We have received the 21st annual issue of this manual, which 
gives а very complete list of the tramway undertakings of this 
country and also of many foreign and colonial tramways, with a 
mass of statistical information which can be found in no other 
publication of the kind. There is one point to which we would call 
the compiler’s attention—it is impossible for an outsider to 
distinguish electrical, cable, or steam from horse tramroads. This 
is a defect which should be remedied in future issues of a useful 
publication. | | 


Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 15 to 21, 
with the porta of destination :— 

Argentina—Buenos Ayres, £232 (including £192 telegraph material). 
Australasia—Auckland, £17 ; Hobart, £40; Launceston, £590; Melbourne, 
£287 (telegraph material) ; Port Darwin, £106 (telegraph material) ; 
Sydney, £216 (including £41 telegraph material); Wellington, £366 
(including £102 telegraph material) Canada— Halifax (N.8.), £60. Ceylon 
Colombo, £154. China—Shanghai, £363 (telegraph material). Eyypt— 
Alexandria, £52 (telegraph material); Suez, £10 (telegraph material). 
France—Boulogne, £57. Holland—Amaterdam, £170 ; Rotterdam, £80. 
Hong Kong, £80. Ind ia — Bombay, £145; Calcutta, £2,785. Jtaly— 
Leghorn, £45. Japun—Yokohama, £979. Mauritius, £112 (telegraph 
material). North 40 апіс — 420, 280 (telegraph cable). Russia — Archangel, 
£373 ; Korsor, £3,500 (submarine cable) South Africa—Cape Town, 
£868 ; Durban, £1,020 (including £552 telegraph material) ; East London, 
£46; Port Elizabeth, £20. Straits Settlements — Singapore, £128 (tele- 
graph material). Sweden—Gothenburg, £49 ; Stockholm, £398 (telograph 
material) Total £39,628, against £12,545 in the corresponding week last 
year (June 16 to 23). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Ayr.—There is at present an equivalent of 9,057 8-c.p. lamps 
connected to the: mains of the electricity department, and about 
2,000 await connection. 


Bedford.—A Local Government Board inquiry was held here 
last week into the application of the Town Council to borrow 
£5,400 for electric lighting purposes. The application was sup- 
ported by the town clerk (Mr. T. S. Porter), the chairman of the 
Electric Lighting Committee (Ald. Richards) and the Borough 
electrical engineer (Mr. W. J. Hope-Johnstone) Mr. Porter said 
that up to the present time the Corporation had borrowed £49,000 
for their electric light undertaking. The Local Government Board 
had already sanctioned the borrowing of £58,650, but the difference 
(£9,650) would be fully exhausted in completing extensions already 
decided upon. The new loan was for (1) the extension of the 
engine-room and necessary machinery, which has become in- 
dispensable by the strain on the existing plant and the increased 
demand, upwards of 1,330 lamps of 8-c.p. being asked for ; and 
(2) for lighting the market places. The total consumption at 
present was equal to the equivalent of 14,250 8-c.p. lamps, ex- 
clusive of public lighting. Mr. Hope-Johnstone submitted 
technical details. There was no opposition. 
` Bermondsey (London).—At Monday's meeting of the Vestry, 
Mr. Cox, chairman of the Electric Lighting Committee, submitted 
а report from Messrs. Kincaid, Waller and Manville, on the 
subject of combining refuse destructor works with the proposed 
electric lighting station. The estimated capital cost of additional 
works for a destructor of six cells, with extra cost of chimney 
shaft and buildings, and 10 per cent. for contingencies, would 
be £10,000. The annual cost of maintenance would be £1,359 
or 28. 0:74. per ton of refuse calculated on the combustion of 
11,711 tons of ash bin and trade refuse. The estimated net saving to 
the Vestry was £786 per annum. From experience gained at 
Shoreditch, it is calculated that it would be possible to dispose of 
the clinker produced at Bermondsey for no larger sum than 1s. 10d. 
per ton, as at Shoreditch ; and that the 11,700 tons of refuse 
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ewould produce all the power required for the plant proposed to be 
put down in the first instance. The Committee recommended that 
in the event of the Bill for confirming the Vestry’s Provisional 
Order being passed, this report be adopted, and the recommenda- 
tion was agreed to. v lg 
Bristol.—The report of the Electrical Committee, presented at 
Monday's meeting of the City Council, recommended the acceptance 
of certain tenders for the erection of additional plant at the elec- 
tricity station and for providing additional lamp-posts. Particulars 


of these tenders were given in our last issue, and the Committees 


recommendations were adopted. 


Buenos Aires.—The Metropolitan Tramways Company has 
applied to the Municipality for leave to transform its horse lines 
into electrical tramways, current to be taken from the recently- 
formed German Electric Light Company, which has purchased the 
undertaking. | | 


Cardiff.—The Lighting and Electrical Committee on Tuesday 
decided to reduce the charge for electric current for places of 
worship to a uniform rate of 5d. per unit. 


Carlisle.—The Town Council have offered to supply electric 
current to the County Hotel Company at 44d. per unit, if the 
Company guarantee a minimum consumption of 12,000 units per 
annum. 


Chester.—The Town Council have decided to lay electric light 
mains in some additional] streets, at an estimated cost of £1,260. 
City of London.—At yesterday's meeting of the Corporation, Mr. 
T. H. Brooke-Hitching was tohavemoved that the Streets Committee 
or an Electric Lighting Committee to be constituted) be instructed 
to consider and report upon the desirability of approaching the 
directors of the City of London Electric Lighting Company with а 
view to acquiring the whole or part of their undertaking by friendly 
purchase, and empowering the Committee to ascertain if upon any, 
and what terms the directors would sell the undertaking. This 
procedure is recommended, as the legal advisers of the Corporation 
have reported that it does not possess power to enter into competition 
with the Company. Mr. Brooke-Hitching has sent out а circular to 
the members of the Corporation, in which he gives various figures 
as to the results of the introduction of electric lighting in some of 
the provincial towns, and he advocates municipal control of the 
electric light. | 
Corea.--The United States Consul at Seoul reports to his 
Government that all the new enterprises of importance undertaken 
in Corea are in the hands of Americans. Amongst them is one for 
electric lighting and an electric street railway in Seoul, of which the 
shareholders, however, are Coreans, the Governor of the city being 
president of the company. The capital is £60,000, and a contract 
for the construction and equipment of the line, about 6 miles in 
length, and the supply of all necessary plant has been made with a 
Denver firm. The railway is to pass through broad streets in the 
busiest part of the city, which contains about 300,000 inhabitants. 
Electricity Companies Struck Off.— The Registrar of Joint 
Stock Companies gives notice that the following companies have 


been struck off the register: — Birmingham House to House, 


Burglar and Fire Alarm, Caustic Soda and Chlorine Syndicate, 
Dalziel's Atlantic Telegram, Electrical Accessories, Electric Light 
and Power Share Trust, Exeter Electric Light, Irish House to 
House, Lancashire and Cheshire House to House, Liverpool House 
to House, Manchester House to House,. Metallurgical Syndicate, 
Midland House to House, Nightingale Automatic Electrical 
Machine, Northern House to House, Pacific Telegraph, Railway 
Electric Fog Signal, Railway Electric Reading Lamp, South of 
England House to House, Universal Arc Lamp Syndicate, Western 
House to House, Wrexham and District Electric Supply. 

Notice is also given that in three months the following companies 
will be struck off the register unless cause is shown to the contrary : 
Automatic Electric Sign, British Horseless Carriage and Motor 
Cycle, Canterbury Electricity Supply, Electric and Automatic 
Kogineering, Electric Guest Call, Electric Light Regulating, 
Electric Time Distributing and Clock, Electro-Mechanical Photo- 
graphic, Harp Arc Lamp, Manchester Suburban Electric 
Supply, Pioneer Syndicate of the Capital and Counties Electricity 
Supply Company, Silicon Electric Lamp Syndicate, Town and 
Village Electric Light and Power, West Australian Electrical 
Trunk Power and Lighting. 


Electrical Progress in Italy.—The electric tramway service 
in Genoa has developed considerably during the past 12 months, 
the length of line having increased to 70 kilometres. The whole of 
the electrical equipment has been carried out by the Allgemeine 
Electricitats Gesellschaft, of Berlin, who also supplied the bonded 
rails. The cars for this line were built in Italy. The trams run 
from 6 a.m. to midnight, and are very popular. 

The naval dockyard offices and other buildings in Spezia are 
lighted electrically, and the Municipality have under consideration 
a project for public lighting, the generating station being established 
at the municipal gas works. At present a few isolated private 
lighting plants have been put down. 
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Nearly all the principal hotels in San Remo and many of the 


chief residential buildings are lighted electrically from the mains 


of the Co-operative Electric Lighting Company, which has during 
the past 12 months considerably increased its number of clients. 

In Bordighera and Ventimiglia electric lighting has made con- 
siderable progress of late and has been adopted in most of the 
pense shops and cafés, as well as, to a limited extent, in private 

ouses. At Ventimiglia electricity has almost entirely superseded 
gas, except where the local gas company has а monopoly. Electric 
current is supplied, both at Bordighera and Ventimiglia, by an 
English company. 

From Turin reports dealing with the electrical industries are of 
a satisfactory character. Some progress has been made towards 
the establishment of a company to utilise for the generation of 
electric power the waterfalls of the district, more particularly for 
driving machinery in the large number of small factories whose 
trade centres round the city of Turin. The Italian Government 
and the local authorities have been asked to grant a concession to 
convert the Turin-Modane railway into an electrical line, and also 
for a concession to construct an electric light railway between 
Paesana and Barge, and other places. Recent developments 
of electric traction within the city of Turin have now, it is claimed, 
made this the best-equipped city in the world in this respect, 
greater facilities in proportion to the number of inhabitants being 
available than at any other place. It is contemplated that the whole 
of the tramways (which have now been converted into overhead 
trolley lines) will be ready for the opening of tbe National Exhibi- 
tion in 1898. It is further reported that the Mediterranean Rail- 


. way Company is asking for a concession to substitute electricity 


for steam on portions of ita track—either the Turin-Pinerolo or 
the Arona-Varallo sections. 

From Catania we learn that there is a probability of electric 
tramways being laid down in the city, suburbs and adjacent villages, 
about 38 kilometres in all. The concessions for these lines, which 
stipulate for the electric lighting of some of the chief thoroughfares 
of the city, and the supply of current on favourable terms to private 
consumers, is being sought by both French and German firms. 

Attention js called to the opportunities presented to English 
companies in regard to openings for electrical enterprise in Italy, 
and especially in Piedmont, where water power is available. The 
imminent termination of the financial crisis in Italy, and the fact 
that electrical schemes of considerable magnitude are under con- 
sideration by many of the public bodies in the country, is urged as 
p ung exceptional opportunities for the employment of British 
capita]. 

Electrical Progress in Norway.—The question of tramway 
extension in Christiania has been under discussion for some time 
past, aud the development of the city has led to the Municipality 
resolving to construct and work an electric tramway to the north- 
west of the city. The old horse cars are to be converted into 
electric vehicles, and the tramway system is to be considerably 
extended. The Christiania-Majorstuen electric line, already con- 
structed, is to be doubled for the greater part of its length. Chris- 
tiana has a population of about 210,000. ) 

The use of the telephone throughout Norway shows considerable 
development. For the first eleven months of 1897 the conver- 
eations through the State telephones numbered 321,989, compared 
with 105,471 for the whole of 1896. The telephone companies in 
Norway also report considerable developments. The number of 
conversations through the chief central stations of the Christiania 
Telephone Company in 1897 reached 17,600,000, an average of 
about 10 conversations per telephone per working day. Iuter- 
urban telephonic communication has recently undergone consider- 
able extension, the additions for 1897 including the towns of 

amar, Gjovik and other places as far west as Flekkefjord. 

Recent modifications of the commercial treaty between Norway 
and Sweden has resulted in a great impetus being given to the 
establishment of maunfactories and large commercial concerns in 
Norway. In many of the new factories, machinery and plant for 
electric light and power are being installed, and at Fredrikshald a 
waterfall in the neighbourhood, which belongs to the town, is to be 
utilised for the generation of current for lighting the district elec- 
trically and for the supply of current for motive-power purposes by 

municipality. — | ў 

Amendments to the Customs Tariff of Norway came into force on 
June 1. There is now a duty imposed upon electric motors and 
dynamos and parts of same of 5 per cent. minimum, and 10 per 
cent. maximum, | 

Electrical Progress in Spain.—It is reported that both the 
English and German electric lighting companies established in 
Malaga are doing fairly well. | 

At Almeria а new company, called the Nueva Sociedad de Elec- 
tricidad Peeters, with capital chiefly derived from German sources, 
18 about to be established, and has obtained a concession from the 
Town Council to lay its cables partly underground and partly 
Overhead, The chief feature of the Company's operations will be 
the supply and erection of arc and incandescent lamps and fittings 


at a fixed price per lamp per annum, payable in monthly inatal- 


ments. 


A company has been established at Granada with French capital 
to supply electric current for public and private lighting. Water 
power will be utilised from the river Genil, situate about six miles 
from Granada. Several large blocks of buildings in the city are 
taking current from the new company, and the famous Alhambra is 
now lighted electrically. 

At Motril the attempt of a German company to establish electric 
lighting works with water-power generating plant has proved a 
failure, and a new company is now being formed to carry on 
electric light and power works with steam-generating plant. 


English Motor Cars in France.— Authorisation has been granted 
by the French Customs authorities for the members of the Auto- 
Mobile Club of Great Britain to travel in France with motor cars 
for their own use without Customs duty being payable. The 
amount of the duty is lodged with the Customs Office on entering 
the country, and is returned on the re-export of the vehicle from 
any port of the country within one year. 


Exeter.—Four additional streets are to be lighted electrically 
after Midsummer Day. | 
German Telegraph and Telephone Statistics. —Inan exhaustive 
report on the trade and commerce of Frankfort-on-the-Main for 
1897, the British Consul-General, Sir Charles. Oppenheimer, gives 
some statistics relating to Imperial German telegraphs and tele- 
phones. The length of telegraph lines in the empire was 116,296 
kilometres, mains 400,634 kilometres. State telephones exist at 
488 stations, with 130,276 connections. The total number of 
telephonic conversations was 562,000,000. The numerous requests 
for a reduction in the State telephone charges have as yet proved 
unsuccessful. 

Godalming.—The District Council have failed in their appli- 
cation to the Local Government Board for sanction. to borrow 
£15,000 for electric lighting purposes. 


Hackney (London).—A public meeting was held at the Town 
Hall on Monday, under the presidency of Mr. John Lobb, to further 
consider the electric lighting question. The speakers included 
Mr. Robert Hammond, M. I. E. E., and it was generally agreed to 
recommend the erection of municipal supply works. | 


Hanley.—The Town Council, on Wednesday, adopted а report 
of the Electric Lighting Committee recommending various exten- 
sions of the mains, at an estimated cost of £4,000. The Borough 
Engineer and electrical engineers, who had submitted plans and 
estimates of the work, reported that it was absolutely necessary 
that the work should be gone on with at once, in order to meet the 
ensuing winter's load. | 

Hastings.—The Town Council have decided to employ Prof. H. 
Robinson to prepare a report upon the proposed purchase of the 
undertaking of the Hastings and St. Leonard’s-on-Sea Electric 
Light Company. | | ; 

Hill of Beath (Dundee).— This village is to be lighted electri- 
cally. Current will not, however, be available for private lighting. 


Ipswich.—Prof. Kennedy’s report on the tenders received for 
the Ipswich Provisional Order was discussed at Wednesday's 
meeting of the Town Council. Notwithstanding the receipt of seven 
offers, Prof. Kennedy recommended the Council to themselves carry 
out the terms of their Provisional Order, In the report he says that 
а corporation supply, carried out on а reasonably good system and 
under careful management, would in most cases be able to pay its 
way (including capital charges) even at the end of the first year, 
and always at the end of its second year. If the Council adopted 
any one of the present proposals they would be entirely tied to the 
manufacturer chosen by the contractor, to the system pro- 
posed by him, to the class of work he chose to put down, 
and to the price he chose to charge. In most cases they 
would be tied to the same manufacturer and plant, and 
without any practical control over it, for а number of years. At 
the end of that time they would have to take over the station, 
whether the system used had been successful or not, and they 
would have to pay for it a sum which would amount in most cases 
to anything from 30 per cent. to 50 per cent. more than they would 
otherwise have paid, not only for the first instalment of plant, but 
for all the plant required up to the date of taking over. As the 
result of an animated discussion, Prof. Kennedy's proposal was 
adopted by a large majority. | 

Japan.—A recent report states that a large quantity of machinery 
has been imported from Great Britain into Japan, British-made 
machines and tools still holding their own in that country. . Of 
electric generating machines, the value imported into Japan in 
1895 was 311,016 yen (£31,000) апа in 1897 1,092,464 yen 
(£109,200). The telephone is coming into greatly extended use, 
and the survey for the proposed line between Tokyo and Osaka has 
been completed and the work is to be proceeded with. A large 
extension of the interior telegraph system is also procceding. 
Considerable orders for overhead wires апа cables and general 
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. telephonio and telegraphic apparatus have been placed with 
` American supply houses. 

Lewisham (London)—At the last meeting of the Lewisham 
District Board of Works а notification was received from the 
Blackheath and Greenwich District Electric Light Company that 
they were concluding negotiations for the purchase of a site for an 
electricity supply station at Blackwall Point, which was con- 
veniently situated for a dust destructor station, and that the 
Company were prepared to enter into negotiations with the Board 
for the erection of a destructor. The Works Committee are con- 
sidering the proposal. 

Limerick.—Three companies are anxious to compete for the 
privilege of constructing electric tramways in this town. At the 
last meeting of the Town Council the Mayor said they had received 
applications from America, from Dublin, the Chairman of the 
Grand Canal Company, and from Hamburg, but no particulars had 
yet been submitted. 

Liverpool.—The work of laying rails for the experimental 
electric tramway between St. George’s Church and Castle-street 
and the Dingle was commenced on Tuesday. 


London County Council.—At Tuesday’s meeting a report of 
the Local Government and Taxation Committee was discussed. It 
dealt with the recommendations passed at the recent conference 
of municipal authorities on the telephone and electric generating 
stations questions, Опе of the recommendations was: That the 
ponon of the Council under Electric Lighting Provisional Order 

nfirmation Acts, as regards the appointment of inspectors, 
provision of testing stations, and exercise of powers with reference 
to price of the supply of electricity in a district, should be 
transferred to the local authorities.” The Committee were of 
opinion that it was most essential that those powers should be 
exercised by one authority, having regard to the additional cost 
that would of necessity follow a transfer of the powers to the local 
authorities in connection with testing stations &nd plant, and also 
having regard to the necessity of a general supervision and 
uniformity of treatment in these matters, which involved more than 
local interest. Consideration adjourned. 

The Council have approved а drawing of an electricity supply 
station at Oak Wharf, City-road, St. Luke's, by the County of 
London апа Brush Provincial Company, and the plans of the 
South London Electric Supply Corporation for the construction 
of а generating station and works at Bengeworth-road, Lough- 
borough Junction. 


Lymington.—The Town Council have decided not to oppose an 
application by Edmundson's Electricity Corporation for a Pro- 
visions] Order. It is proposed to form a local company with а 
capital of £10,000 to establish electricity supply works. 


Lynn.—On the advice of the consulting engineer (Prof. H. 
Robinson) the Town Council have decided to erect electricity supply 
works on the waterworkssite. Gas- producing plant will be adopted. 


Manchester.— A special meeting of the City Council was held 
on Tuesday to consider a report from the Special Tramways Com- 
mittee on the proposed arrangements with neighbouring local 
authorities for leasing the tramways outside the city boundary. 
The report stated that in carrying on the negotiations the Com- 
mittee divided the Councils into two classes—those who own the 
lines in their districts, and those in whose districts the existing 
lines are the property of the Manchester Carriage and Tramways 
Company. The result was that, at a meeting of local authorities 
on May 10th, these authorities preferred to make individual arrange- 
ments on the basis of а lease to be taken by the Manchester Cor- 

ration. Provisional arrangements on this basis have accordingly 

n entered into with Denton, Failsworth, Gorton, Levenshulme, 
Heaton Norris, Stretford апа Audenshaw, who do not at present 
own the lines in their districts, the rent payable by Manchestsr to 
be sufficient to clear the local authority from any payment what- 
ever, not, however, affording them any profit or return during the 
term of the lease (21 years). At the end of that period the lines 
become vested in the authority. Moss Side and Withington own 
their own tramways, and negotiations are in progress for the leasing 
of their lines to the Corporation. The boroughs of Salford and 
Eccles, with the Swinton and Pendlebury District Council, 
and the boroughs of Oldham, Ashton-under-Lyne, Stalybridge, 
and Stockport are not comprised in the proposed arrangement. 
The Committee asked to be authorised to carry out the arrange- 
menta indicated in the Provisional agreement. Alderman Richards 
said that to some of the out-districts the agreement might not be а 
rofitable one in the first year of its working. but the Committee 
lieved that, with the adoption of electric traction and the better 
service of cars that would be provided, the arrangement would 
noon prove satisfactory to all the out-districts and a profit-earning 
one for the city. The recommendation was agreed to. 

Marriage.—Mr. Frank Christy (of Christy Bros., Chelmsford) 
was married at Leominster on the 13th inst. to Miss C. М. 
Geaussent, youngest daughter of Mr. W. J. Geaussent, The 
Lighthouse, Leominster. 


Morecambe.—The District Council have obtained the sanction 
of the Local Government Board for the borrowing of £8,821 for 
electric light extension purposes. 


Moss Side (Manchester).—The District Council are giving 
formal notice to the Manchester Tramways and Carriage Oompany 
of intention to purchase so much of the Company's undertaking as 
lies within the Council’s jurisdiction, The Council have also 
decided to apply for powers to equip and work the lines electrically. 


Poplar (London). — The District Board of Works have offered to 
supply electric current for lighting the workhouse, but the 
Guardians have declined the offer. 


Provisional Orders.—The Bill to confirm the Colne, Roch- 
dale and St. Anne’s-on-Sea Provisional Orders came before a 
Committee of the House of Lords on Wednesday. The Lan- 
cashire County Council, as a bridge authority, wanted the following 
clauses added to the Bill :—‘* Nothing in this Order shall authorise 
the undertakers to interfere with, or make use of, any oounty or 
hundred bridge vested in the Lancashire County Council, except 
with the consent in writing of the said County Council, and subject 
to such terms and conditions as they may impose.” Counsel for the 
Lancashire County Council said that the Council's proposal followed 
a precedent established through the London County Council. After 
hearing the evidence and arguments of counsel on both sidos the 
кото passed the preamble of the Bill, rejecting the proposed 
clause. | 

The Court of Referees have decided that the Yorkshire House to 
House Company have no locus stand? before the House of Com- 


mons Committee as opponents of the Bill to confirm the Pro- 


visional Order granted to the Leeds Corporation for the purchase of 
the Company's undertaking. 


Queensland.—The Queensland Government has reoeived a pro- 
posal from the Chillogoe Copper Company for the utilisation of the 
Barron Falls, in ‘connection with a scheme for the erection of 
electrolytio refining works, costing £50,000. 


Rhyl.—The Road Committee are considering a suggestion from 
Mr. Н. W. Buddicomb relating to a combined electric lighting and 
traction scheme. | 


Royal Agricultural Society's Show at Birmingham.—This 
year's show secured a larger number of exhibitors than any previous 
show of the Society except that held at Windsor in 1889. The lead- 
ing firms of agricultural machinery builders are, as usual, well in 
evidence, and there is gradually coming to be shown the application 
of electricity to farm work. The Blackman Ventilating Company 
have a useful exhibit of fans, grain driers, &c., and Messrs. J. W. 


| Brooke and Co., show a number of lifts and hoists. One of the latter 


is intended for use by growers and others who store their grain iu 
buildings of more than one story in height. The hoist is capable 
of raising by electric power Dcwt. at a speed of 100ft. per minute, 
and is provided with an automatic step-action to obviate over- 
winding. As the load rises the screw carries along а nut until а 
cam is reached, causing a lever to fall which stops the winding. 
The Walsall Electric Company have a quantity of electric plant in 
operation for light and pumping purposes. Other well-known 
exhibitors are Messrs. Robey and Co. (including a fine single- 
cylinder portable engine, and other steam, gas and oil engines), 
Messrs. Clayton and Shuttleworth, Messrs. John Fowler and Co., 
of Leeds (including models and samples of patent light railway. 
plant and rolling stock), Messrs. Ransomes, Sims and Jefferies, 
Messrs. Crossley Bros., and Messrs. W. Н. Willcox and Co., the 
latter firm’s exhibit of engineers’ stores and supplies forming 40 
attractive display. The show of oil engines made by Messrs. 
Crossley Bros. and by Messrs. Robey and Co. appear to offer special 
attractions to visitors, the facility with which these machines can be 
used in agricultural work rendering any development of exceeding 
interest to agriculturists. 


St. George’s, Hanover-square (London).—The members of the 


Vestry have at last been moved to consider the question of 


improving the lighting of the streets, and а special committee has 
been formed to discuss the matter with the electric lighting com- 
panies supplying current in the district. 


St. Pancras (London).—At Wednesday's vestry meeting the 
Electricity and Public Lighting Committee reported that a series 
of tests bad been conducted as to the possibility of using waste 
steam from the destructor works for the generation of electric 
current, but that in consequence of the irregularity in the supply 
of steam it was found impossible to rely upon it for generating 
purposes and the experiments had to be abandoned. 


Saltburn (Yorks).—The District Council discussed Messrs. Burn- 
stall and Monkhouse's report on electric lighting on Thursday last. 
The report suggested|the erection of a station capable of supply- 
ing current at the outset to the equivalent of 1,800 8 c.p. lamps, 
provision being made for eventually inoreasing the capacity to 
5,000 lamps, The capital expenditure entailed by the scheme was 
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estimated at £7,000. A meeting of ирне is to consider the 
matter, and, in the meantime the council have decided to apply for 
a Provisional Order. 

Shoreditch.—At Tuesday's meeting of the Vestry the Lighting 
Committee reported having considered a joint report by Mr. H. E. 
Kershaw (chairman of the Committee) and Mr. C. N. Russell (the 
chief electrical engineer) on the subject of reducing the charges 
for current, and the Committee recommended that the charge to 
private consumers be reduced from 6d. to bd. per unit for the first 
two hours and 2d. per unit afterwards, but that consumers should 
have the option of paying a fixed rate of 44d. per unit ; that meter 
rents be abolished ; that the charge for public lighting be reduced 
from öd. to 3àd. per unit; that current for motive power be reduced 
to 2d. per unit for all hours; and that users of 50,000 units per 
annum for power purposes should pay 4d. per unit for current 
supplied for lighting, this rate to be reduced by 4d. and 14. per unit 
respectively on the power consumption rising to 75,000 and 100,000 
units; and that day users of current for lighting be charged on 
separate meters at 34d. per unit. The fixed charge of 444. per unit 
would, it was urged, meet the objections of consumers who did not 
understand the maximum demand system. Mr. Kershaw said that 
to the average consumer the reduction amounted to 25 per cent., 
and in order to convince the Vestry that the alterations were jus- 
tified, he stated that an estimate based upon the reduced charges 
had been prepared by the chief electrical engineer, showing that 
during the next twelve months the surplus of income over expen- 
diture would amount to over £4,000. The Committee's recom- 
mendations were carried. 


Smoke Nuisance.—At Bow-street Police Court on Wednesday, 
the Metropolitan Electric Supply Company (Limited) were sum- 
moned for not complying with a magisterial order to abate a 
nuisance caused by the escape of black smoke from the chimney of 
their Sardinia-street generating station in such a way as to constitute 
& public nuisance. . H. С. Jones, for the St. Giles Board of 
Works, explained that there were 20 summonses against the 
defendants for breaches of an order made by the magistrate on 
May 18th for the abatement of the nuisance within seven days. On 
that occasion a penalty of £5. 5s. was imposed in the first case, and 
бв, costs in respect of each of the other 19 cases. Mr. Muir, for 
the defence, admitted that black smoke had escaped from the shaft 
of the Company's premises, but pointed out that owing to the coal 
strike in South Wales it was impossible for them to get the smoke- 
less coal they generally used. They used the best coal now in the 
market, but to prevent smoke from this coal they would be bound 
to reconstruct their furnaces. "That would take ten or twelve 
months, and involve enormous expense. Counsel quoted cases to 
show that a company bound by law to discharge а publio duty was 
exempt from penalty if а nuisance was caused by so doing. Sir 
James Vaughan said he was satisfied that the company had done 
АП in their power to mitigate the nuisance, and marked the 
summonses no conviction." The thirty other summonses against 
the company were withdrawn, Mr. Jones adding that this prosecu- 
Поп was forced on the Vestry by the London County Council. 
Similar batches of summonses against the Charing Cross and Strand 
Electric Supply Corporation (Limited), taken out by the St. 

in's Vestry, were also withdrawn. 


Southampton.—The annual report of the electricity department 
states there was а gross profit of £1,912. 12s. 3d. on the past year's 
Working, against £1,472 in 1896-7. After allowing for interest, 
sinking fund, &c., there was a deficit of £18. The total number 
of units sold was 191,800. The average price per unit was 5:354., 
against 6 20d. in 1896-7, while the cost was reduced from 3:674. to 


. 9104. Various extensions of the plant and mains are being carried 


out by the Council, 

Southport.—The report of the electrical engineer for the year 
ended March 31st has been presented to the Electricity Com- 
mittee, and states that over 100 new customers had been added 
during that period. Various extensions of the plant and mains 
had been carried out, and supply was now given in the outlying 
districts at a pressure of 210 volts. There was a net profit on the 
year's working of £643 16s. 9d., against a loss on the previous 
year of £471. The total number of units sold increased from 
245,515 to 376, 490; the units sold to ordinary customers show an 
Increase of over 93 per cent., the actual figures being 291,277 
against 151,095. The income increased from £4,426 to 26,350, 
while the total working costa increased only from £2,368 to £2,852. 
Interest and sinking fund absorbed £2,854. 

Stanford-le-Hope (Essex).—It has been decided to adopt the 
Lighting and Watching Act for this district, and it is probable that 
a small local company will be formed, with a capital of £2,000, to 
introduce electric light for public and private use. 

Stockport.—The Town Council have decided to apply for a 
Provisional Order or Bill empowering them to equip and work tram- 
ways electrically. 

Stoke-on-Trent.—As a dispute has arisen between the British 
Electric Traction Company and the Town Council as to the setts to 
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be used for paving the highways, the Company have applied to the 
Board of Wide under Seotion 83 of thé зч ro (1870) for 
the appointment of s referee. 


Swansea.—The Town Council last week discussed a recom” 
mendation of the Electric Lighting Committee to loan the British 
Electric Traction Company £22,000, at 3 per cent. сюе in 30 
years) to be used in constructing passing places and widening 
on streets along the tramway routes. It was decided to grant 
the loan. | 

Swinton (Lancs.) — The Swinton and Pendlebury District 
Council have appointed a committee to consider a report, upon the 
advisability of applying for a Provisional Order. 


Telephone Trunk Line Extension.—Bradford, Wilts, has been 
added to the towns connected with the telephone trunk system of 
the country. | 

The Telegraph in the Congo State.—A correspondent writes 
that the Congo State has undertaken the construction of a tele- 
graph line from Leopoldville to Lake Tanganyka. The work is to 

finished in two years. | 

. Westgate-on-Sea.—The Board of Trade has refused to sanction’ 
the application of the Isle of Thanet Rural Council for a Pro. 
visional Order for this district. TE 
Yarmouth.—A proposal was made at last week's meeting of the 
Town Council that festoons of coloured incandescent electric lights 
should be carried along the Parade at a cost of £200 for installation, 
and an allowance of £60 per annum for current, depreciation, &c. 
The proposal was negatived. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHaPMaN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. | 


APPLICATIONS FOR PATENTS. 
Notg.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 

The names within parentheses are those of communicators of inventions, or 

where complete specification accompanies application an asterisk is гиўхей. 

| May 31, 1898. 

12,200. J. Morris, JUNR. Dorset. Improvements in fittings for gas and 
electric pendant lamps and the like. 

12,201. S. G. Brown. Bournemouth. Improvements in quadruplex and 
multiplex telegraphy and to apparatus for уве in connection 
therewith. 

12,220. C. JEANTAUD and W. C. RECHNIEWsKI. London. 
in or connected with electrically-driven vehicles, 

12,252. A. B. Brows. Glasgow. Improvements in telemotor apparatus 
for working. steering, telegraphing, indicating and other appar- 
tus from a distance. | 

12.257. W. MILNER and C. C. Vyvrg. London. 
transmitter for telegraphic purposes. 

12,241. A. SiLBERMANN, London. Multiplex and duplex printing telegraph.“ 

12,268. W. L. Wise. London. Improvements in insulating means for 
electric furnaces. (The Aluminium-Industrie Actien-gesellechaft, 


Germany.) 
June 1, 1898. 
12,313. F. Kixa. London. Improvements in secondary batteries or 
electric accumulators. 
12.321. E. Epwarvs. London. Improvements in electric batteries. 
(P. A. Emanuel, United States. )* | 
12,322. 
12,323. 


Improvements 


An improved AB C 


E. Epwarps, London. Improvements in electric batteries. 
(P. A. Emanuel, United States.)“ 
E. Epwamnps. London. Improvements in electric batteries. 
(P. A. Emanuel, United States.)* 


12,325. G. Marconi. London. Improvements in apparatus employed in 
wireless telegraphy. 
12,326. G. Marconi. London. Improvements in apparatus employed in 


wireless telegraphy. 


12,347. J. J. SreiNBacH. London. Improvements in electric railways ог 
tramways. і 

12,549. Sıemens Bros. AND Co. (LIMITED). London. Improvement in 
microphones, (Siemens and Halske, Aktien-gesellachaft, 


Germany.)“ 

SieMENS Bros, AFD Co. (LiMiTED) and J. EBEL. 

Improvements in electric alarms.* 

Siemens Bros. AND Co. (Limiten) and J. EBEL 

Improvements in portable telegraphic apparatus.“ 

J. BERLINER. London. Improvements in microphones. 


June 2, 1898. 
12,362, С. BowMar, London. Improvements in gearing or mechanism 
for reversing propellers ot steamships, electric launches, road 
vehicles, or any other kind of machinery requiring reverse motion. 
12,365. S. F. Wacker. Cardiff. Improvements in portable electric lamps 
for use in wines and other places, 
12,425, A. VANDAM and T. H. Marsu. London. 
. electric switches. 


12,350. London, 
12,351. 


12,554. 


London. 


Improvements in 
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' ' " SPECIFICATIONS PUBLISHED. 
отк.— АП Specifications can now be obtained at the uniform price of 
Bd. each, is 


11,594. Martinez. Switch for controlling from а distance electric motors 
for working guns, hoiats, projectors, cranes, capstans or other 
electrically-operated apparatus. 

11,5944. Martinez, Application of electricity to the working of artillery. 
(Date claimed under Patents Rule 19, 10th May, 1897.) 

12,469. Reeves. Method of arranging the coils of a set of electrical resis- 

tances, and means for manipulating the same. 

14,085. BEHREND. Means for producing continuous-current effects from 
alternating electric current generators. 

14,136. AsHnURN ER. Coin-freed mechanism and machines for giving 

electric shocks. | 

14,198. Worstey. Electric arc lamps. 

14,923. Soames. Alternate current motors. 

15,607. Imray. (La Société Anonyme pour la Transmission de la Force 

, par l'Electricité.) · Method of effecting multiplex telegraphic and 
telephonic communication, and apparatus for that purpose. 

18,717. Ѕнокт. Controllers for electric motora. 8 

27,494. Tus British Тномхох-Носѕтох Co. (LIiuirzp) (Steinmetz). 
Method of and means for regulation of alternating-current s#xtems. 

30, 719. BREITENBACH and BngrTENBACH. Machine for surfacing and polish- 
ing rolls, particularly the rolls of rolling mills worked by an elec- 
tric motor. 


COMPANIES MEETINGS AND REPORTS. 


— —— 


Electric and General Investment Company (Limited). 


The report of the Directors of this Company for the year ended 518 
May last states that a gross profit of £31,946. 15s. 8d. has been made, and 
after deducting all general charges, and the interim dividend already paid 
on the Ordinary shares, a net balance remains of £25,719. 1s. 10d., which 
the Directora recommend for distribution (less income tax), as follows :— 

А further dividend on the Ordinary shares at the rate of 30 per cent. 
per annum for the six months, £3,000 ; a bonus of 10 per cent. for the 
year, £2,000, these payments, with the interim dividend of 10 per cent 
previously paid, making a total distribution of 35 per cent. for the year. 

A dividend on the Founders’ shares of £30 per share for the year, 
£3,000 ; and a bonus of £20 per share for the year, £2000. 

Payment to the trustees of the Ordinary shares reserve fund, 
£7,859. 10s. 11d. | 

Payment to the trustees of the Founders' shares reserve fund, 
` £7,869. 1Cs. 114. 

The trustees for the Founders’ shares reserve fund propose to distribute 
a sum of £20 per share out of the proceeds of investments sold and divi- 
dends received, making a total distribution of £70 on eüch Founders’ share 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ALLIANCE ELECTRICAL COMPANY (LIMITED).—This Company was 
registered on June 14, with a capital of £1,000, in £1 shares, to carry on 
the business of electricians, electrical and mechanical engineers, suppliers 
of electricity, and manufacturers of and dealers in electrical apparatus, &c. 
The first subscribers are: J. Elwin-Coles, engineer; C. S. Northcote, elec- 
trical engineer ; T. Iona, electrical engineer ; W. R. N. Grimley, engineer ; 
W. Nicholeon, H. L. Ashford, and J. W. H. Humphrey. | 

DOE PORTABLE ELECTRIC LIGHT & POWER SYNDICATE (LIMITED).— 
This Company was registered on June 16 with a capital of £40.000, 
divided into 40,000 shares of £1 each, to enter into an agreement with Mr. 
О. О. Scott to acquire any patents relating to the production, storage, 
application, distribution and use of electricity, and to carry on the business 
of electricians, electrical and mechanical engineers, &c. The subscribers 
are: Philip Dawson, engineer, J. E. Ward, H. Lomas, engineer, H. H. 
Broadley, E. R. James, engineer, W. J. Bailey, and W. W. Borman, engineer. 


ELECTRICITATS GESELLSCHAFT SANTIAGO (CHILI).—This Company 
has been formed in Berlin with a capital of £1,200,000. Messers. I.. Lowe 
and Co., and the Allgemeine Electricitats Gesellschaft, of Berlin, are in- 
terested in the concern. : 


FRANCIS MORTON AND CO. (LIMITED).—This Company was registered 
on June 14, with a capital of £50,000, in £10 shares, to acquire the busi- 
ness of Francis Morton and Co. (Limited) and to carry on the business of 
manufacturers of iron buildings, constructional ironwork, iron telegraph 
poles, railway signals, &c. The first Directors are: J. Benton, G. H. Morri- 
son, C. 5. Pair, W. Stones and J. T. Wood. 

HIRAM 8. MAXIM ELECTRIC LIGHTING AND ENGINEERING (PIONEER) 
SYNDICATE (LIMITED).—This Company was registered on June 16 with а 
capital of £10,000, їп £1 shares, to acquire a certain invention from Mr. 
Hiram У. Maxim, and to carry on the business of electricians, electrical and 
mechanical engineers, suppliers of electricity, and manufacturers of and 
dealers in electrical apparatus. The first subscribers are: Jules de Meray 
and Frederick А. English (each with 4,000 shares), J. Townsend Thompson, 
M. Devenish, F. Cook, C. F. Gillard and A. J. Rawlinson (each with one 
share). 
` MEDICAL ELEOTRO-THERMIC GENERATOR COMPANY (LIMITED).— 
This Company was registered on June 14, with a capital of £5,000, in £1 
shares, to acquire, develop and exploit the invention of Mr. A. E. Greville 
for the application of heat electrically produced for medical purposes, and 
to manufacture, sell and deal in medical, electrical and thermal appliances. 


PAGE AND MILES (LIMITED).—This Company was registered on June 18, 
with a capital of £12,000 in £5 shares (of which 800 are £6 per Cent. 
Cumulative Preference), to enter into an agreement with Messrs. Edgar 
J. Page and Henry J. Miles for the acquisition of the business carried on 
by them under the style of Page and Miles, and to carry on the business 
of electricians, electrical and mechanical engineers, machinists, metallur 
gists, &c. The firat subscribers are: Edgar J. Page, electrician, Henry J 
Miles, electrician, J. W. Penfold, H. Nye, F. Miles, W. Miles and J. T. 
Baker, electrician. The first Directora are: Edgar J. Page, Henry J. Miles 
and James W. Penfold. 

REYNOLDS AND BRANSON (LIMITED.)—This Company was registered 
on June 9, with a capital of £54,000 in £10 shares, to take over 
the Leeds business of Reynolds and Branson, electrical and surgical 
instrument makers, analytical chemists, opticians, &c. 

RUMANISCHE GESELLSCHAFT FUR ELEKTRISCHE UND INDUS. 
TRIELLE UNTERNEHMUNGEN, BUKAREST.—This Company has been 
formed (by a combine of the Elektricitäts Gesellschaft W. Lahmeyer and 
Co. and the Deutche Gesellschaft für Elektrische Unternehmungen) with 
a capital of 2,500,000 leys (nearly £160,000). el | 

RUSSIAN UNION ELECTRICAL CQMPANY.—This Company has been 
formed in St. Petersburg with a capital of 6,000,000 roubles, to acquire and 
carry on the electric lighting station at Riga, and to establish similar stations 
in other parts of Russia. 

SOCIETA PER IMPRESE ELETTRICHE IN ITALY.—This Company has 
been formed in Milan, with a capital of £80,000, to finance electrical under- 
takings in Italy. The Union Electrica! Company, of Berlin, and Messrs. 
Ganz and Co., of Budapest, are interested in the Company. 

STIENS AND EARLE (LIMITED).—-This Company was registered on 
June 15, with a capital of £20,000, in £1 shares, to enter into an agree- 
ment with Messrs. Peter Stiens and Е. J. V. Earle, and to carry on the 
business of electricians, electrical, mechanical, and consulting engineers, &c. 
The first subscribers, with one share each, are : H. Tyler, A. E. Bennett, 
electrical engineer ; E. Earle, H. Le Marchant, H. R. Manu, J. Weaver, 
and Н. Pope. Mesers. Peter Stiens and E. J. V. Earle are to join the 
Board after allotment. 


VICE VERSA PORTABLE ELECTRIC LAMP SYNDICATE (LIMITED).— 
This Company was registered on June 16, with a capital of £40,000, 
divided into 10,000 Preference and 30,000 Deferred shares of £1 each, to 
acquire, develup, work, and deal with patents Nos. 10,444 and 18,628 
(1897), for improvements in portable electric batteries and improvements 
in portable electric primary batteries, The first subscribers are: F. D. 
Kinnell, T. F. E. Kinnell, F. J. Marriott, J. G. Hillam, J. J. Beaven, 
engincer, W. R. Reece, and Maurice R. Field. 


ALTRINCHAM ELECTRIC SUPPLY (LIMITED).-—The annual return made 
up to May 24 has been filed. The capital is £50,000, in £1 shares, of 
which 25,000 have been taken up and fully paid. 


CITY NOTES. 


—» 
MEMORANDA.—Bank rate 3 per cent. (since June 2, 1898). Price o 


silver 27}4. per oz. (June 25). Consols (28 per cent.) 1114—1114 for 


money, 1114—1114 for account; 24 per cent. 1044—105 (June 25). 
Stock Exchange Settling Days: Consols, July 1; Stocks and Shares 
Continuation Days, June 27 and July 12; Ticket Days, June 28 and 
July 13; Pay Days. June 29 and July 14; Mining Share Carry-over Days, 
June 25 and July 11. 


AFRICAN DIRECT TELEGRAPH COMPANY (LIMITED).— The coupons 
on this Company's Four per Cent. Mortgage Debentures to bearer, due 
July 1, will be paid on and after that date at Parr’s Bank (Limited), 
Bartholomew-lane, London, Е.С. Warrants in payment of the registered 
debentures will be sent out on 39th inst. The debenture register will be 
closed from 24th to 30th inst. inclusive. 

AMAZON TELEGRAPH COMPANY (LIMITED).—The half-yearly coupons, 
(which fall due on June 30) of the £125,000 Five per Cent. Debentures of 
this Company will be paid on and after that date by Messrs. Barclay and 
Co. (Limited), 54, Lombard-street, London, E.C. 

ANGLO-PORTUGUESE TELEPHONE COMPANY (LIMITED).—This Com- 
pany notifies that coupon No. 21 of the Firat Mortgage and No. 16 of the 
Second Mortgage Debentures will be paid, less income tax, by Parr's 
Bank on and after lst prox. 

BARCELONA TRAMWAYS COMPANY (LIMITED).—The fourth drawing 
of this Company's Five per Cent. Debentures for payment at par on Aug. 1 
will take place on July 6. 

BIRMINGHAM ELECTRIC SUPPLY COMPANY (LIMITED).—A meeting 
of the shareholders of this Company was held at Birmingham on Friday 
last to consider the proposal to sell the undertaking to the Corporation. 
The Chairman (Mr. H. Buckley) moved that the agreement be approved, 
and that the Directors of the Company be requested to take all necessary 
steps to carry it into effect. Не explained the conditions upon which 
electric supply was carried on by the Company, and the difficult position 
in which they might be placed had they refused to consider the sale of the 
undertaking to the Corporation upon reasonable terms. The Directors 
thought they had obtained such & price as justified their recommending 
the acceptance of the scheme to the shareholders. The resolution was 
seconded by Мг. G. Albright and agreed to. 

BRAZILIAN SUBMARINE TELEGRAPH COMPANY (LIMITED).— Notice is 
given that the coupons on this Company's second issue of Five per Cent. 
Debentures, due 50th inst., will be paid on and after that date at Parr's 
Bank (Limited), Bartholomew-lane, London, Е.С. 


\\ 
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COMPAGNIE PRANCAISE POUR L'EXPLOITATION DES PROCEDES 


THOMSON-HOUSTON.—-The Directors’ report of this Company for the 


past year gives ‘particulars of the} progress made by the various electric 
traction and lighting undertakings in which the Company is interested. A 
Company, entitled the Compagnie d'Electricité Thomson-Houston de la 
Mediterranée, was recently formed in Brussels, with a capital of 5,000,000fr. 
in 500fr. shares for exploiting the Thomson-Houston Patents in Italy, 
Greece, Egypt, Spain and Portugal. The Cie Francaise holds 4,000 shares 
uf the new Company. During the year the capital of the Company Fran- 
çaise was increased from 15,000,000fr. to 25,000,000fr. The gross profit 
amounted to 4,392,811:69fr., and after allowing for interest, redemption of 
bonds, &c., there was a net profit оё 2,316,461:08fr., and dividend at the 
rate of 5 per cent. per annum haa been declared. ` 

CONTINENTAL ELECTRIC TRUST.—An Electric Trust has been formed 
in Geneva (by the Banque de Paris and the Union Financióre) with a 
capital of 25,000,000fs. (nearly £1,000,000). 

DAVEY, РАХМАН AND CO. (LIMITED).— Applications have been invited 
this week for £100,000 Four per Cent. Redeemable First Mortgage Deben- 
ture stock of thia Company, at 102 per cent. The issue was made by the 
London Trust Company (Limited), who with Mr. Horace G. Egerton 
Green, banker, of Colchester, are trustees for the Debenture stockholdera. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH 
COMPANY (LIMITED).—The Directors of this Company have declared an 
interim dividend for the quarter ended March 31 last of 2s. 6d. per share, 
free of income tax, payable on the 15th prox. The share register will be 
closed from the 7th.to 14th prox. inclusive. The coupon of this Com- 
pauy's 5 per Cent. Australian Government Subsidy Debentures, due lst 
prox., will be paidion and after that date at Messrs. Barclay and Company's 
Bank, 54, Lombard-street, London, E.C. 

ELEKTRICITATS AKTIENGESELLSCHAFT VORM. SCHUCKERT AND CO. 
The volume of business of this Company during the past year was greatly 
in excess of that done in 1896-97, and amounted to 46,500,000 marks 
(£2,325,000), against 33,800,000 marks (£1,690,000) А dividend at the 
rate of 14 per cent. (as in 1896-97) ia recommended to be paid. The share 
capital is to be increased to 28,000,000 marks by the issue of new shares to 
the amount of 5,500,000 marks. It is also proposed to pay off the 44 per 
cent. Debenture debt, and to issue 10,000,000 marka fresh Debentures, 
bearing interest at 4 per cent. 


GREAT NORTHERN AND CITY'RAILWAY COMPANY (LIMITED).—The 


Directors of this Company have not gone to allotment, and have returned . 


the money to 900 persons who sent in applications. The amount of aub- 
scriptions did not reach the amount specified as a minimum in the 
contract for the construction of the works. "The Company have succeeded 
in effecting arrangements with all the opponents to their Bill, which will 
how pass as an unopposed measure. 

GREENWOOD AND BATLEY (LIMITED).—The report of the Directors of 
this Company for the year to March 31 last states that after providing for 
debenture interest and management expenses, writing off £2,500 for depre- 
ciation, and making a provision of £500 for doubtful debts and allowances, 
there was a net profit of £8,658, and after adding the balance brought 
forwartl (£1,409) the sum now available for distribution is £10,067. The 
Directors recommend a dividend of 7 per cent. on the cumulative Prefer- 
ence shares (absorbing £7,028), leaving £3,039 to be carried forward. An 
agreement has been entered into under which the Company has sold its 
Russian business to the Russian Engineering Company for £19,000 (half in 
fully-paid Ordinary and half in fully-paid Six per Cent. Cumulative Pre- 
ference shares). The English Company, under the agreement, acts as the 
sole agent of the Russian Company for the purchase in England of all 


materials, machinery or other articles, and also manufactures all such special 
machinery or parts of machinery as that Company may require fiom 
England for the next 25 years. The Company's works are fully employed 
at the present time, and the contracts on hand and in negotiation give 
good reason to hope that the business of the present year will be 
remunerative. | 

HAMPSTEAD.—The Daily Май (price 4d.) says: Among coming com- 
panies.is the Hampstead Electric Supply, with a capital of £200,000. The 
idea is curious in that it will be a combination of electric lighting and a 
livery stable business, A strong point in ite favour is that, as all the wires 
are overhead, there can be no interference from the local authorities, either 
in the way of purchase or otherwise," This is, indeed, satisfactory, eape- 
cially the “ otherwise." i | 

INTERNATIONALE ELEKTRICITATS GESELLSCHAFT. (VIENNA).—This 
Company has declared a dividend of 8 per cent for the past year (same 
rate ав 1896-97). 


PACIFIC AND EUROPEAN TELEGRAPH COMPANY (LIMITED).—The 
coupons on this Company's Four per Cent, Guaranteed Debentures, dug 
30th inst., will be paid on and after that date at Parr's Bank (Limited), 
Bartholomew-lane, London, E.C. 


PRIMITIVA GAS COMPANY OF BUENOS AYRES.—This Company, which 
has recently undertaken the supply of electric current in the central dis- 
trict of the city of Buenos Ayree, has this week invited applications for 
£200,000 Five per Cent. First Debentures at £101. The list of applica- 
tions, which was only open for a few hours, closed yesterday for London 
and this (Friday) morning for country applications. The Company pur- 
chased an electrical plant in March, 1895, when 1,000 16-c.p. lamps were 
connected; and at December 51st last the number had increased to 19,180. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed Tuesday, the 28th inat., a special settling day for 50.000 6 per 
cent. cumulative fully paid £1 Preference shares (Nos. 1 to 50,000) and 
50,000 Ordinary fully paid £1 shares (Nos. 1 to 50,000) of Chadburn's 
Ship Telegraph Company (Limited), and bave ordered the same to be 

uoted in the Official List. The Committee has also been asked to allow 

2,098 £3 fully-paid shares (Nos. 1 to 32,098) of Crompton and Co. 
(Limited) to be quoted in the Official List, in lieu of the 7 per cent. Cumu- 
lative Preference shares now quoted. | 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY: (LIMITED).— This 
Company's traffic receipts for the week ended June 17 (after deducting 


17 per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Company, Limited) were £2,932. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECRIPTS. 


" 

" wek ^ B | mo |Ne| deal 
S ended 8 or рес. „ks .| Inc. 

» = 

1888 £ | £ £ £ 

*Birmingham Tramways.June 18 5,745 |+ oe | a ius 
*Bristol Trams & ізде ,, 17 2836 + 394 24 61,934 + 8,561 
City & South London Ry. , 19 974 — 119 25 25,532 224 

Dover Tramways ........] „ 18 152 iii | 41 | 4,917 е 
DublinUnited(Southern) „ 17 748 — 66 24| 11,711 |- 651 
Liverpool Overhead Rly. „„ 19 1,440 |+ 51 25 35,5035 |+ 1,662 

*Sheffield Tramway... . . , 19 14914 539 | icd au. 
South Staffs. Trams. . . , 17 608 . 17 24! 14,481 |~ 205 


* Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


— m MEE „ ses рота 
IVI- 8 PR ednesday, Д URING WEEK 
AMOUNT. SHARE. | DEND. | NAME JUNE 15. June 22. | YIELDED. DIVIDEND ров. ENDING JUNE 22, 
ES. | ELECTRICITY SUPPLY GOMPANIES, & s. d. Highest | Lowest 
6,000 | 10 * | Bournemouth and Poole Electricity Supply Ord. 91 104 | 93 104 .. as 92 | vò 
6,000 | 10 О. 44 per Cent. Cumulative Pref. .... 103 Mà | 101 114 - | T 11 | 10! 3 
BL, uly b 4/0 Charing Cross & Strand Klectricity Supply Corp. 13 | 11 12 218 4 | February & August 12 | 114 
2m | 5 2/1 | Do: z per Cent. Preference....... ........ 64 ^ 6j 895 ' T . - 
24,000 | 5 5,6 | Chelsea Electricity Supply Ordinary —......- | 9 7 84 81) 7 | March wass .. 8 | 1} 
£60,000 | Stock 4% |+ Do. 44% Debenture stock (red.) ....—...... 115 117 115 117 817 6 | June and December Ра | ei 
$1,290,000! $1,000 5% Chicago Edison 1st Mort. 5% 30 year Gold Bonds(red) 105 107 105 107 4 13 11 . . | + 
50,000 @iu 20% | vivy of London Electric Lighting ....—..—.. 4.. 27 75 26 31611 | February & August 26} | 23 
40, | 10 6% Do. 6% Cumulative Pref. .. ............. 16} 17% 15 16 8 15 0 | January and July — 16 15 
£100,000 Stock 6% |* Do. 57 Debenture Stock (red.) 129 184 27 152 8 17 3 | Juneand December 180} | 128} 
10,000 | 10 Tu Do, Provident Certiflcates ...... РЕР р ) 19 174 154 .. e 15 154, 
25,000 | 420 — County of London & Brush Prov. Ord. (fully paid) 14 12 15 z 18g 12 
,000 10 : | Di: S OTTEET US тарала: 64 74 6 i .. 2 ба 63 
,000 гло | 6/0 Do. 6% Cumulative Preference .,.. .......... 144 16$ 14 15 4 0 0 | March & September 144 1% 
15,660 £5 4/0 House-to-House Electric Lighting Supply Ord. 83 9$ | 3 9 4 4 5 | 2 51 ii 
10,000 #5 3/6 Do. 7 per Cent. Preference ................ 1 1$ | 91 104 8 6 8 | March & September . .. 
75,000 5 8% Kensington and Knightsbridge Ord, ............ 16 13 14 217 2 oe .. 
M 5 6 PFC 71 81 д 8 315 0 | January and July .. T 
wee = | | London Niecute Supply Ordinary „a.a n 31 61 | 34 б} - - - ~ 
oe «| 0 reference 44 f > - - M 72 
62,400 10 ТЮ | Metropolitan Electric Supply Ordinary —....— 3 15 16 14 4 U 0 | April and October.. 151 184 
£220,000 Stock 44% Do. 44% Deb. Stock First Mortgage 117 121 117 121 13 6 | June and December 1194 . 
„000 1 -- | Northampton Electric 67 Preference сафа = . z 
20 5452 lu 12/0 | Notting nill Electric Ordiunar 174 18} 15 16. 315 0 | March „m m ae m . — 
2128000 1 Rar Qu. eese musa thon ad em sita li 18 14 18 - - - 
,000 Stock 6% | River Plate Elec. Lt. & Tr'ct'n,Ltd.,57 1st Mor. Deb. 92 87 92 511 9 | January and July - 
100,000 | $100 | $2 | Royal Electric Company of Montreal Shares =. 143 146 143 145 510 4 | Р 144 (s 
130,900 100 43% |* Do. 43% lst Mort. Debs. .............. 103 104 103 105 4 7 5 | April and October .. — 
51.980 | b 110 St. James and Pall Mall Electric Ordinary ..... 17 15 16 41) 5 | February & August 16 15 
460.000 6 | 8/6 Do. 7 per Cent. Preterencce C 10 У 10 510-0 " " 5h s$ 
1000 Stock 44 |* Do. 4per Cent. Debenture Stock (red. .... 107 110 107 110 818 1 | Juneand December 107 
na 5 T Bouth London Electric Supply Ordinary (£2 paid). 24 4 24 : p : 24 
5 8/0 | Westmipster Electric Supply Ordinary 2 == == == — 16 | иь 15 4 0 0 | March & September 16 12) 
18,848 5 TX Yorkshire House-to-House ...................... 8} 8d | Ё 88 February and July.. bs 
18,626 5 1% | Ix." UL). ˙ m i odii ндары да 63 6 61 4 9 7 | February and July.. > Ф. 
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List NAME. WEEK PRI Wednesd а IVID Dum. DURING wmm 
Drvi- | '8 PRIOR е ay, D 
AVE DEND. | JUNE 15. June 22. ле ENDING JUNE 22. 
TELECRAPHS | & s. d. Highest | Lowest 
£137,400 am ay 1 Teleg Telegraph t% оху Am Deb.(red)....| 100 - 100 10% 81611 | January and July — — - 
‚ 125,00€ 100 5x Do. Брег t. Deben «4 »6 nd v) due 4 6 o dp 93 96 93 98 5.6 1 * $a * 
2005, 560 Stock 15,0 == == = Qe 4 - I b eq m |) ш = — — 64 = 64 67 d 9 1 Feb., May, Aug.,Nov. 65] LI 
28,047, 220 Stock | 80/0 фе. ИЛАК рл» a aG Ali did 16 117 6 3 5 “A d 1174 118 
Btock Do. Deferred ненне не на ва н IZ 44g 16} 162 16} 161 - — 188 164 
10 Submarine % 153 16 15$ 16 4 7 6 | Mar., June, Oct., Dec 158 15% 
100 . . b per Cent, Debs, (2nd Series, 1906) —..| 112 116 119 116 4 6 2 | June and December z ә 
6100 Cable Capital 8 ө лө жб 190 180 190 4 411 |Jan., Apr., July, Oct. T = 
Do. 4 per Cent. Debenture Stock.. 105. 107 105 107 815 2 ө f 106 * 
Cuba Submarine 6 73 74 96 8 February and August “i * 
Do. Preference 10 per Cent 14 154 14 154 6 9 0 " А 15 * 
Direct Spanish (Ordinary) == — -= == == == == = =. = 4 5 4 Б 4 811 April and October .. e en 
Do. 10 per Cent. Cum ve Preference — . 10 ll 10 11 4 12 10 А ae » 
Do. per Cent, Debentures sss ——.——..| 108% 1067 103% 1067 4 411 | January and July —. - ae > 
Direct Тїї States Cable, 1877 104 u 104 11 6 2 9 |Jan., Apr., July, Oct. 11 103 
Direct West India Cable 44% Reg. “Deb. (red) .. 101 104 101 101 бв а 
Da.. va vo 4 дь Щр fis dr iin ed эй vm cece 7 171 17 17# 813 8 | Jan., Apr., July, Oct. 178 17% 
Do. 6per Cent. Cumulative Preference .. 18 194 18 194 %Ӊ 1 6 а Жы 25 
* Do, 4 per Cent. Mort. Debenture Stock (red.) 123 127 128 127 8 8 5 | May and November 124 x 
* Do. 5 per Cent. Debentures, 1899  ... .... 101 10 1001 10 417 0 | February & Angust һа 
Eastern Extension =- so ee we ~~ = XA and bonus 174 18 174 18 8 17 9 | Jan., Apr., July, 173 17% 
Do. 4 per Cent. "Debenture Stock ......... 126 129 124 128 з 3 9 & August "e i 
* Do: 5 p. с. (Austin. Gov. Sub.) Debs.1900(reg.)/ 100 101 190 — 104 4 17 10 | January and July — Fe А 
re 101 104. 100 10 4 17 10 ú 1 aa * 
*Eastern and 8. African 5 p. c. Mor. Deb.,l900(reg.) 100 104 100 104 4 17 10 s i H = 
ро, 2 — ч= = — P 101 104 101 101 4 17 10 ea 
e A Mo e Debentures,1900 pe 5p VR 101 104 101 104 817 8 | February & August — * 
* Mauritius Sub. Debs. (red.). 105% 1037 104%  107X 815 4 | May ui Novemb:r | 104 88 
Globe Telegraph and Trust = = sans ec 111 12 1104 12 3 19 2 Jan., Apr., July, Oct 114 118 
Do. г Cent. Preference 162 174 161 171 8 9 7 174 16 
Great Nort ern of Copenhagen (Coup No. 42 29 80 294 804 » Xx. January, April, July 291 «< 
* ро 5 per Cent. Debs.. 1883 Issue Series H ех, 100 103 100 103 417 1 | March & September S4 8 
Halifax and Bermuda Cable 41 7; 1st Mort. Deb. (red) 9) 104 9) 104 ES June and December е d 
Indo-European .... os ce s= me we and bonus t0 63 50 53 5.6 2 | May and November — * 
* London Platino-Brazillan 6 per Cent. Doba., 1904. 108 111 108 111 5.9 7 | March & September 2 = 
Pacific & European Tel. 4% Guar. Debs.(red) m -| 105 108 105 108 813 5 | Juneand December ad z 
Reuter's ... ** же те ж ж 29 odo e c m m — n onm 8 9 4 9 4 811 April and October 50 =. 
Submarine Cables Trust =- ) ^9 mee 3 ^" -— «© 138 141 136 141 4 Б a n " .. — 
West African Telegraph .. me «6: 34 44 34 44 * = =. ы 
* Do, брег Cent. Debentures (red.) 99 102 99 102 5 8 5 | March & September 3 = 
„Wost Coast of America — — ~ aa = = = = = — = 1 i ї 1 2. E E = 
Do. 4 per Cent. Debentures... ..... 105 108 105 108 814 9 | June and December d e, 
Do, 6per Cent. lst Preference... ... 74 B 74 8 710 0 F e 711 A 
Do. бре Cent. 2nd Preference meme s ss = 5 7 5 1 811 5 E 2 
*_ ро. Cent. Debenture 106 109 106 109 4 13 8 | January and July — 21 да 
Western at Beaslllan „сеооа mewes'a ХО 114 12} 11 12 4 1 8 | May and November 11$ 114 
Do. 5 per Cent. Preferred Ordinary . = ~ xd 74 7} 7 7 417 1 » zi = 92 
Do. Dei Ordinary ............  - - xd m h m b e + i 44 s 
Do. per Cent. Debenture Stock .. . . 104 107 104 107 3 14 п | June and December Ж; = 
Western Union 7% lst Mort. (Building) Bonds 1902| 105 110 105 110 6 710 Feb., May, Aug., Nov. - 5: 
Do. 6 per Cent. Sterling Bonds |! -—--| 100 105 100 106 5 14 5 | March & September * — 
TELEPHONES, 

44,000 £5 4/0 Chili Telephone (fully pad 2} 81 23 84 r.. TT TIT 26 T 
224,850 10/0 23d. | Consolidated Telephone Const. & Maintenance — ч ^ vs з, X PONS ani алас | 3 "^ 
28,000 £5 4 Monte Video Telephone 6 per Cent. Preference .. 9% 53 2} 2 7 5 6 | October. ..— | ~ * 
484,597 5 8/0 National — — On ав ow ы 53 54 5} bw February & August 51 „ 54 
15,000 10 6/0 Do, 6 per Cent. Cumulative lat Pref. — 15 17 15 17 810 7 " " | P. * 
15,000 10 6/0 ed 67 Cumulative 2nd Pref. .............. 15 17 16 17 810 7 is ^ 16 15 

250,00) b 2/6 Do.  Debenture Stock 9 BELL uen 54 68 | 58 58 "WS S ~ А tà eA 
1,829,471 | Stock 2 [| venture Stock 33K (red.) —— . 101 108 101 106 8 6 0 | June and December 1042 & 
58,000 6/0 | Untted River Plate ....... 4 44 4 44 BiU SGI: Lais ете T = 
4151.788 stock 5% |* Do. b per Cent. Debenture Stock (red.) — —..| 105 107 104 107 415 6 | June and December » 
ELECTRIC MANUFACTURINC, &o., COMPANIES, 
80,000 1 ie Broekie Pell (ally paid à - T s - — ee 
YU, Uuu #2 5% brush Electrical Engineering ...... ._...... -æ 1ł 2 1ł 2 = T .. — 
90,000 2 1/23 Do. ёрет Cent. Pref. Non-Cumulative ..... 9% 98 24 24 . * vs ! 90 
| £195,000 | Stock | 447 Do. 44 per Cent. Perpetual Debenture Stock 110 114 110 114 3 13 11 | February & August + n 
| £50,000 Btock 44% |* Do. 2nd Debenture Stock (red.) 101 104 101 104 17 7 | June and December 111 1015 
#20,000 £5 4/0 Callonder's Cable Construction .................. 10 11 104 114 4 611 " T .. эъ 
£90,000 Stock 44% Do. 447 1st Mort. Deb. (red)................ 110 118 110 113 4 0 0 | November and May = 
i 800,000 1 ке Castner-Kellner Alkali Co. (fully paid) . T 1 18 14 1g T i on 
£82,850 100 5% |*Crompton and Co., 5% First Mort. Deb. (red.) 88 93 88 93 5 9 0 | January and July .. x 
99,261 5 1/6 Edison and 8wan United („A“ Shares) (£3 paid). 21 21 21 23 6 0 8 | February & August - = 
17,189 b 2/6 m £5 тузеу ws VRASE CREE ERN OP жааб рыр 4 5 4 5 510 0 ~ - 
£194,028 | Stock 833/0 Do. 4% Mortgage Debenture Stock (red. чы 103 105 108 105 3 16 11 June and December = = 
17,400 5 = Edmundson's Electric. Corporation Ord. (£1 paid) 34 4 8} 4k s Half-yearly ...... - 
110,000 £2 1/1} | Miectric Construction Co. (Limited) 2 2 24 21 818 4 | February & August è — 
16,848 3 1%, Do. 7 per Cent. Cumulative Pref ___... yr | 4 co) а а Аиа Sk * 
111,100 | Stock — Do. 47 First Mortgage Deb. (red.) 106 108 | 108 108 ee - * = 
91,196 1 10/0 Elmore's Patent Copper Depositing ...~... 4 1 } t .. — T i» 
12,500 10 18/0 | Henley's Telegraph Works Ordinary ..—-.—---- 21 22 214 224 5 6 8 | February & August 22] 24 
8,000 10 7/0 Do. f т Cent, Preference lè 18 184 194 8 11 10 " ^ 194 abs 
£50,000 | Btock 44 ро. X Mortgage Debentare peers (red.) — — 110 115 110 115 818 8 2 E ks on 
890,000 100 4% Do. 4% Firs t Mortgage Бер antares 8 - 102 106 102 106 3 14 6 | March & September * 
87,850 13 24/0 ‘Telegraph nstruction and Maintenance B5 83 85 88 414 8 | March and July.. 87 р 
£150,000 100 57 r Cent. Bonds d 189 „== 102 105 102 105 415 8 | January and July «а d 
£29,500 £5 4/0 Willans Robinson Ordinary „s gn 73 8} 73 74 4 410 | April and October om Ж 
£112,500 £5 8/0 6% Cumulative Preference 1... ei 74 6? 7 4 2 9 © = | 
£100,000 | Stock 44% De 4 First Mort. Det xd“ 106 108 100 108 81s 8 | May and November 1073 = 
ELECTRIC RAILWAYS, TRAMWAYS, &o, 
12,000 10 = = Blackpool and Fleetwood Tramways N 12 13 | 12 13 28 ВА * T 
25,000 10 | 67 Bristol Tramways and Carriage 21 22 21 22 а^ = 85 85 
25,000 10 6% S 153 16 15k 16 1.17 6 А a 5 
90,410 Stock aa Do. HFP ОРИ РУГУ 121 123 121 123 3 5 1 e * Ре 
80,000 10 PN British Electric Traction Ordinary .............. 151 161 16 164 га к 108 16 
10,000 10 is Do. 6% Cum. Pref. (£7 & £2.108. prem. paid) .. 74 8 103 11 i» b. а 
34,440 10 2/0 Calcutta Tramw FF ˙ ˙A A 8 1 3 + 88 ба Ed б 
£19,894 £10 5/0 Central London Ordinary m= =e =e =e ss se.» =e s.a ma = 91 101 9} 104 215 6 | June and December 104 10 
129,179 10 1/93 o A EIS 51 6} 61 64 217 8 " ' 6 5i 
£680,000 | Stock 13% | Ott» snd “ontn London Railway Con. Ordo. — 68 71 65 71 21210 | January and July - 694 sd 
45,000 10 i Do. Ordinary (Nos, 1 to 22,600) £2 paid 12 21 1# 2} i E 3 
9.251 £10 5 ро. 5% Perpetual Preference — аай o bip 15 16 16 16 8 2 6 | January and July къ 
£187,701 Btock 4% Do. 4% Perpetual Deben ture 186 133 186 138 218 0 May avd November к> 
17,770 в 67 Imperial Tramways Ordinary 14 15 141 151 2 7 3 | March & September 5 on 
10,000 10 |' 6Y | m Do. 2 e e | M 15} 14} abs 318 8 ый" is . " 
87,600 | 10 84% verpool Overhead тау Ordinary —— | 10% 105, lug 8 2 0 ebru & August =» — 
195000 | Stock | 4 ne 4$ Dehantra — coat 109 111 109 111 819 0 |JanuaryandJuly- | С s: 
20,000 | £5 8/34 | New General Traction 6% Cumulative Pref ш... ч 54 4 5% M as T = 
$40,000 Stock 8 Waterloo and City Ordinary .. == -= = — = 124 127 116 119 211 1 | June and December 1204 115 


* In calculating the Meld ou this security, allo wanve has been made for sooruéd Interest, but not 'cdemptien. 
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Carried out 


Electrical Engineering Company н. 


49, Queen Victoria Street, LONDON, E.C. 


0% 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
COMET TIONS: | 


s 

7 C 

dAusTRMLiAY 
\‹ 


TZ CABLE книга Ж 


WORLD. 


EASTERN m COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
8 705 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIREOT T RIPLIOAT E CABLES,to 1 Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES. to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe; 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychsiles, Mauritius, 
and Manila. eS ыш 

Telegrams should be sent from the Company's Stations— 
LONDON-—!1i, OLD BROAD STREET, £.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW-—5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 


Odess — HQ Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Вуга, Oandia, Rettimo, Oanea, Bitis, 
eln Trieste, ботів, zante, Patras, Soria; Athena. es даа, Banta "молга, Tinos, Andro Zea, and 
roe 


This Companys Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


cc 
о sending aaa VIA. тп Ад ТЕБУ >? Ten- onis k 


Books of Жанаш. add Tariffs gio ee post free on application at the Oompany’s Chlef Offices as above, or ab 
87, RUE CAUMARTIN, | PARIS; und HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad. Street, E.C. By Order GEORGE DRAPER, Secretary. 


= || 
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TELEPHONE No. 15,007. TELEGRAMS: ‘INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


FOR SALE. 


HE SCHOOL BOARD FOR LONDON are prepared to 
40 oe OFFERS for the PURCHASE and CLEARING AWAY of the following 
cles :— 

TWO 32-KILOWATT DYNAMOS coupled direct to TWO PARSONS STEAM 
TURBINES, with CIRCULATING OIL PUMPS, SPARE ARMATURE, SLATE 
SWITCHBUARD, FIXTURES, &c.; also 150ft. of CABLE. 

Intending purchasers can o'tain a complete list of the articles for sale with full 
particulars, and may inspect the working of the plant between the hours of 10 a.m, 
and 1 p m. from 4th July to 8th July (both days inclusive) upon applieation to the 
Contracts Sub-Department, School Board for London, Victoria Embankment, W. C. 

Offers, enclosed in the envelopes provided, must be received not later than 12 noon 
on MONDAY, 11th July, 1803. 

The Board do not bind themselves to accept the lowest or any Offer. 


TENDERS INVITED. 


Orry AND COUNTY OF THE CITY OF EX ETER. 


STEAM ALTERNATOR. 


The CORPORATION of EXETER invite TENDERS for the SUPPLY, DELIVERY, 
and FIXING of a STEAM ALTRRNATUR of from 100 to 150 kilowatt capacity. 
M in он that the Alternator should be fixed ready for working by Michael- 

Tenders to be accompanied by Drawings, and all particulars, endorsed Steam 
Alternator," must be sent to the Town Clerk, Exeter, before 12 noon on TUESDAY, 
the 5th July next. 

The lowest or any Tender will not necessarily be accepted. 

By order. 
GEO. К. SHORTO, Town Clerk. 


Exeter, ?7th June, 1898. 


COUNTY BOROUGH OF BRIGHTON. 


TO CONTRACTORS AND OTIIER v. 


NOTICE is hereby given that the COUNCIL of the said County Borough will 
50 Tenders from such persons as may be willing to enter into a Contract for the 
ze PLY of UNAKMOUKKD and ARMOURED LKAD-COVERED CABLES at the 

Tporation Electricity Works during the period of one year from the 31st July, 1808. 
H E Specifications and Forms of Tender may be obtained at my office, at the Town 

all, Brighton, on payment of One Guinea, which will be returned on receipt of a 
bona fide Tender. 

“ч Tenders, addressed to me and endorsed Tender for Cable," must be left 
1 my Otlice at the Town Hall, before 10 o'clock in the forenoon on MONDAY, the 
Ith day ot July, 1898. 
Power 1s reserved to reject the lowest or any Tender. 


FRANCIS J. TILLSTONE, Town Clerk. 


Town Hall, Brighton, 28th June, 1898. 


CITY OF MELBOURNE. 
ELECTRIC LIGHTING OF THE CITY. 
TENDERS will be received until 11 a.m. on TUE: 
t m. SDAY, 16th 
and DELIVERY of ARC LAMP CARBONS F 
Specification may be seen at the Office of The Electrician, 1, 2 and 3, Salisbury- 


court, Fleet-street, London. 
JOHN CLAYTON, Town Clerk. 


Town Clerk's Office, Town Hall, 
Melbourne, 19th May, 1395. 


pp ORAGE 8a, CHEAPEST, 


М CARRIAGE, CYCLE, MINERS' 


> & DOMESTIC LAMPS, PHONOGRAPHS, 


ELECTRO-MEDICAL APPLIANCES, <. 
and all the $ 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 


ELECTRICAL POWER STORAGE CO., Ld., 


iro yu Makens BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
8 gent jor “unn апа “ү” Туре In the United Kingdom, 


J. М. BARNARD, 4, Gt. Winchester St., E.C. 


з Gold Medeala . 


c I N 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE. — 


Address: GREAT TUENSTILE, HOLBORN, LONDON, W. d. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


STANLEY 


E M DENT resta — — 


HE CITY OF LONDON ELECTRIC LIGHTING 


COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of 
MEMBERS of this Company will be CLOSED from the bth JULY to the 22nd 
JULY, 1898, both days inclusive. К 

y 


order, 
J. CECIL BULL, Manager and Secretary. 


1 and 2, Great, Winchester-street, 
London, E.C., 29th June, 1898. 


. aera gun 


APPOINTMENTS VACANT. 


О ENGINEERS.—WANTED, at the Grove Fever 
Hospital, Lower Tooting, 8.W. (under the Metropolitan Asylums Board), а 
thoroughly experienced ENGINEER. 

Wages 60s. per week, with board, lodging, washing and uniform, subject to statutory 
deduction under the provisions of the Poor Law Otficers' Superannuation Act, 1896. 

Candidates must be between 25 and 40 years of age, must produce either a Board 
of Trade certificate or а certificate of proficiency from the Royal Navy, or other 
satisfactory evidence of competency, and must be able to take charge of boilers, 
engines, electric light apparatus, and the lamps and connections thereof. 

The person appointed will be required to reside on the preinises. 

Formsof Ap Jicxdon can be obtained at the Chief Осе of the Metropolitan Asylums 
Board, Norfolk House, Norfolk. street, Strand, W. C., where such Forms, duly filled 
up and accompanied by copies (not originals) of three testimonials and certificates 
of recent date, must be delivered by 10 a.m. on THURSDAY, the 14th July, 1898. 


24th June, 1898. 


Fast LONDON TECHNICAL COLLEGE, PEOPLES 


PALACE, E. 


The GOVERNORS propose shortly to APPOINT a LECTURER in ELEC- 
TRICAL ENGINKERING whose services will be required on four evenings 
in the week for about forty weeks іп thé year. Salary £120 per annum. 

Applications, with three copies of testimonials, must be sent to the TREASURER 
before 9th July. | 

Further particulars on applicatioa to the Director of Studies. 


COUNTY BOROUGH OF CROYDON. 


CROYDON COUNTY POLYTECHNIC, 


The POLYTRCHNIC COMMITTEE require the services, in September next, of a 
TEACHER of ELECTRICAL EKENGINKERENG. Classes are held on 
four evenings a week from September to May in all Branches of Electrical Study, in 
Electrical Instrument Making and Laboratory Work. Salary Sixty Guineas for the 
Session. Applications, giving particulars of age, tralning and experience, and 
accompanied by copies of testimonials, to be sent to the undersigned before 9th July 


next. 
W. J. CHAMBERS, 
Secretary to the Polytechnic Committee. 
Scarbrook Road, Croydon, 11th June, 1898. | 


CITY OF CHESTER. 


ELECTRIC LIGHTING DEPARTMENT. 


The LIGHTING COMMITTER have a Vacancy for a fully qua ted ASSESTANT 
to uudertake all work required by the Engineer and specially to look after all out- 
side work, including street arc lighting and extensions of mains, must be capable of 
taking charge of a shift in the station if required, and be thoroughly capable of 
testing mains, locating faults, and making plans of all street work. | 

Commencing salary at the rate of Ё1(0 per annum. 

ро сано stating age and experience, and accompanied by not more than two 
testimonials, addressed to the Chairman of the Lighting Committee, endorsed 
„Assistant, to be sent to the Town Hall on or before the 9th JULY next. 


SAML. SMIIH, Town Clerk. 


Town Hall, Cnester, 
June 28th, 1898. 


DOULTON +, 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


| Pottery fo Electrical Purposes. 


D D AP Лу GP DADA ABA AAA BAD 


LAMBETH, LONDON, S.E. 
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| 
CHEAP PREPAID ADVERTISEMENTS WANTED, and FOR SALE. 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT | 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “ THR ELRO- | 
TRICIAN " at the following special low rates : ANTED, foi accumulator works, SECOND-HAND 
Three Lines and under Ms ie TT . . 18. 6d. SHUNT-WOUND DYNAMOS.—Full particulars and price to the Р.Р. 
Per Line after < vy ы Sy v 6d. BATTERY Co., Ltd., 06 Victoria-street, S. W. 
Nine Words to the Line. WA WRT A AAC - be ; - 5 
Cash must accompany all orders for advertisements inserted at these rates; YNAMOS, MOTORS, &e. (Second hand ).—Several FOR 
SALE, CHEAP.—For list and particulars apply, Box 2,927, Electrician Office, 


y» й Ы s 
if inserted “ to account," they will be charged full scale rate, Salisbury-court, Fleet-street, E.C. 


" ULPHURIC ACID.—Specially made, all strengths, f 
SITUATIONS VACANT AND WANTED, &c. Accumulators. Enquires miii d Вер Miss SONS, ne d 8 


Works, Leeds. 


WITCHBOARD ATTENDANTS.—TWO WANTED, for ped = аса, ——— 
both Electric Lighting and Traction Switchboard ; those who have had experi- LATINUM UTENSILS, SCRA Р, LAMP TOPS.— Best 
ence on both classes of boards preferred. Wages 308. — Applications to be addressed prices given by Derby and Co., 44, Clerkenwell.road, London, Е.С. N. B.— 
to the CITY ELECTRICAL ENGINEER, Town Hall, Bradford, not later than 6th July Platinum sold. 8 : Ё | сле ра у | 
next. 
5 -| A CCUMULATOR CHARGING.—O. H. CATHCART 


ted for this purpose, Charge Cells of all 


N AMERICAN ENGINEER, expert in the construction e e Bartog: à qe Las, end ж Hide шон, Оби ЫШЫ ШП 

and operation of ELECTRIC TROLLEY RAILROADS, is willing to go abroad. , diy Лу "in н 

Не was with the Edison General Electric Co. during the entire development аќ the | ы}. жен gei Ar пипа ехре савест 966.) A 
trolley road, aud has since devoted his time to railroad installation and operation. F р oc 


—M— 


HOLDEN-D'ARSONVAL 


LECTRICAL ENGINEER.—WANTED, a position of 
trust, in London or Suburbs preferred ; has had practical experience in work- | GAL V ANOMETER 
shop and additional experience with paper cables; out-do»r work preferred.— 
Address 2,922, Electrician Office, Salisbury-court, Fleet-strcet, E.C. . . 
——— — -—-- - As supplied in considerable 


DOSITION WANTED, by an ELECTRICAL ENGINEER, катага Sha 


having had 16 years' experience in designing, building and installing high- 
grade dynamos and motors in United States. Graduate of the Institute of Technology UNIVERSITY COLLEGE, 
of Stockholm, Sweden. — Address, ELECTRICAL ENGINEER,” care of The Electrical GOWER STREET, 
where they have given the 


World, New York, U.S.A, 
utmost satisfaction. 


OUNG ENGINEER (25) with 5 years shop and 18 
Our LANTERN FORM has been 


months’ drawing office experience, loco. and general, and 6 months’ in dynamo 
shop of well-known firm of engineers, used to having charge of men, wauts 
SITUATION of any description, or as Assistant on Central Station. Small salary.— | 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 
—— — 


Address 2,924, Electrician Office, Salisbury-court, Fleet- street, E. C. 
e = 
Sensitive. 


Portable. 
Dead Beat. 


He is also ап expert in ELECTRIC LIGHTING, and can show the highest testi- 
monials in both branches. Address AMERICAN, Electrician Office, Salisbury - 
court, Fleet-street, E.C. 


YOUNG ELECTRICIAN (19) desires RE-ENGAGEMENT ; 


dynamos, motors, wiring, &c.; would take charge of small or assist at large 
installation.—151, Barry-road, E. Dulwich. 


A FIRM of Manufacturing Electrical Engineers, with good 
connection and financial and other facilities, are open to TAKE UP the | 
MANUFACTURE of some other SPECIALITIES. Inventors and others liberally 
dealt with. —Apply by letter to ELECTRIC," care of Gould's, 54, New Uxford-street, 
London, W.C. 


ANTED, EVENING PRACTICAL INSTRUCTION, | — — 
wiring, &c.—'' A. B., 31, Station- road, Camberwell, S. E. | UNAFFECTED BY VIBRATION. 
p Br plv — — £6 10 0. £500. £400. 


J. PITKI N, 56, Red Lion St., CLERKENWELL, Е.С 
SPECIALISTS IN 


VENTILATING 


x D By Electrical or any other Motive Power. аа 
W BLACKMAN ¿ingu rb 


— 63, Pore Street, LONDON, Б.О. & Branches. 


TRADE MARK 


NON READY. 


Demy 8vo. Fully Illustrated. Price 108. 6d., post free ; abroad 118. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 


The scope of the book aims at furnishing a fuller treatment of the subject, from the standpoint of the Telegraph 
Engineer, than it has hitherto received, whilst it endeavours to facilitate a thorough comprehension of the theory of testing 
as applied to electrical lines in general. The Author hopes that, besides Telegraph and Telephone Engineers, it may, 
perhaps, also prove of service to those in charge of cables for the transmission of light and power. The localisation of faults 
has been very fully investigated, including the different degrecs in which the various methods are affected by the presence of 


a second fault or of general leakage. Extract from Preface. 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, 140, 


89, Victoria Street, Westminster, S. W. 
Telegraphic Address: UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- | W #/ 
ment and financing of approved Electrical and < 


Industrial Undertakings of all kinds. 


OF ALL BOOKSELLERS, OR DIRECT FROM 


«THE ELECTRICIAN" PRINTING & PUBLISHING CO., Ltd., 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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Price 88. post free, abroad Вв. 8d. Fully Illustrated. 


THE STUDENTS’ GUIDE TO 


SUBMARINE CABLE TESTING. 


By H. K. C. FISHER and J. C. H. DARBY. 


The authors of this book have, for some years past, been engaged in the practical work of Submarine Cable Testing in the Eastern Extension 
Telegraph Company's service, and have embodied their experience in a useful Guide for the use of those in the Telegraph Service who desire to qualify 
themselves for the examinations which the Cable Companies have recently instituted. To those desirous of entering the Cable Service, Messrs. Fis 
and Darby's book is indispensable, as it is now necessary for probationers to pass these examinations as part of the qualification for service. 


8vo. Very fully Illustrated with Original Drawings, price 128. 6d., post free, abroad 188. 6d. 


SUBMARINE GABLE LAYING AND REPAIRING. 


By Н. D. WILKINSON, M. I. E. E. 


320 Pages, 155 шыган ойк: Price бв. 6d., post free. 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. 


LAWS, UNITS and SIMPLE MEASURING INSTRUMENTS. 
By A. E. KENNELLY and H. D. WILKINSON, MI. E. E. 


This work is very clearly and concisely written and fully illustrated. The chapters into which the book is divided deal with the following 
Objects :—Early Ideas about Electricity, Batteries, Electromotive Force and Potential, Resistance, Current, Current Indicators, Simple Tests witb 
| Inicators, Calibration of Current Indicators, e | Magnetic Fields and their Measurements. 


Enlarged Edition. Fully Illustrated, cloth yilt. Prie 28. ва. net; post free 28. Od. 


SICNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC WAVES 


Being a description of THE WORK OF HERTZ and some of his successors. 


By Dr. OLIVER J. LODGE, F.R.S. 
Reprinted, with Corrections - to Text and, e and Additions, with STEEL.PLATE PORTRAIT Frontispiece 


—— —— — 


“THE RLEGCTRICIAR " PRINTING IND PUBLISHING o. Limited, 1, 2 and 3, Salisbury Court, Fleet Street, London. 


Price 10s., post free 10s. 9d.; Colonies, post free, 12s.; Abroad, post free, 12s. 6d. 


“THE ELECTRICIAN” 


БШШ 222 DIRECTOR 


FOR 1898S. 


The Big Blue Book 0:7 
The Oniy Compioto Directory and Handbook of the Electrical and 
Allied Trados. 


The New Volumo is indispensabio to— 
HOME AND FOREIGN GOVERNMENT | MANUFACTURING ENGINEERS. 


DEPARTMENTS. SUPPLY HOUSES (whose outdoor representatives 
LOCAL AUTHORITIES. are fully equipped with one of these volumes). 
CONSULTING ENGINEERS. RAILWAY, CANAL, DOCK, HARBOUR 
CONTRACTING ENGINEERS. MINING, and other Public Corporations. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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ILLANS ue ENGINES 


ELECTRIC LIGHTING, 
ELECTRIC TRACTION, 


&c. 


STANDARD PATTERNS 75 to 2,000 H.P. 


Unrivalied for Ama D 2 | eee 3 
ECONOMY OF STEAM AND OIL, (gl PP 8 SANE ZA 
ABSENCE OF VIBRATION, — Bij 3 f : E See 
DURABILITY, SILENT RUNNING, ^ш = 3 
HIGH SPEED,:LIGHTNESS. — 


700 М.Р. ENGINE, as supplied to Bradford Oorporation for Electric Lighting and Traction. 


Over 215, 000 H.P. in Use and on Order. 
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Wz have received & copy of the Report, for 1897, of Mr. 
А. P. Trorrer, the Government Electrician and Inspector at 
the Cape of Good Hope. The document furnishes a mass 
of instructive and—unusual in reports of this description — 
interesting reading; and it is written in the terse, incisive 
style characteristic of Mr. Trorrer’s literary compositions. 
Appended to the Report are a number of instructions to the 
police of Cape Town, relative to accidents and risks arising 


from overhead trolley wires. 
— — 


Tue report deals in the first part with work done under 
the appointment." Application had been made for statutory 
powers for electrical supply, and a model Order, on the lines of 
the English Provisional Order, was drafted ; but owing to tho 
insufficient provision made by tho Electric Lighting and Power 
Act, 1895, of the Cape Government, consideration has had to 
be given to the advisability of further legislation on the sub- 
ject. This inadequate Act ‘relates almost exclusively to 
securing the safety of the public, and the protection of tele- 
graphs." As regards electric supply in Cape Town, the 
generating plant is so fully loaded that no new mains have 
been laid in the town and only a few extensions carried out 
inthe suburbs. We hope to hear that largo contracts for 
additional plant have been placed with home manufacturers. 
Insurance companies at the Cape do not appear to inflict 
severe regulations upon wiring contractors; indeed, several 
fires have been attributed to defective wiring, and Mr. 'Trorrer 
recommends the companies to take the remedy into their 
own hands by the enforcement of regulations for proper 
insulation and workmanship.” 
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Prick SIXPENCE (ур 
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A number of tests have been made upon the electric 
tramway at Cape Town. The mechanical tests appear 
to have given satisfaction, but tests of electrical pressure 
revealed a lamentablo departure from the limits im- 
posed by the regulations. After the Claremont section 
had been at work only a few weeks it was found that 
the return drop of pressure betweon the terminus and the 
power station was no less than 61 times the prescribed limit, 
Electrolytic corrosion must have been proceeding at a furious 
pace; but after replacing certain defective work that had been 
destroyed by electrolysis the return pressure was somewhat 
reduced. Tests of another section of the line also revealed 
excessive return pressure, and the leakage through the 
surrounding soil had corroded the water pipes and seriously 
disturbed—in some cases even suspended—the telegraphic 
service. So much for the machinations of the tramway 
underground ; as regards the overhead part, we learn that 
* several accidents, including an outbreak of fire, have been 
caused by the fall of the telephone wires across the trolley 
This seems to have been due to the omission of 
the guard wires, the erection of which has since been 
enforced. Lest the British public should be disconcerted by 
this account of the vagaries of Ше Cape Town electric 
tramways, we may assure them that such are not incidental 
to the overhead trolley system in general but are evidently 
the result of defective construction. The report indicates that 
under Mr. Trorrers efficient. control the defects have been 
largely removed. So far as our own tramways are concerned 
the supervision provided by the Board of Trade is amply 
sufficient to obviate such risks in this country. 

pa ge 

Waie dealing with tramway matters we may refer to the 
instructions issued to the police. Mr. Trorrer practically 
gives Puscu's advice to the constable who might essay to 
remove a fallen trolley wire :— 


wire.“ 


If a wire falls in à street in which the electric tramway runs, and the 
end hangs loose or lies on the ground, the best thing to do is to Гсаге it 
alone until oue of the tramway company’s staff comes. In such a case, the 
best thing that a constable can do is to prevent anybody from touching the 
wire. If a wire as it lies on the street ix ап obstruction to the traflic, it 
шау be pulled on one side by means of a stick, a walking-stick with a 
hooked handle would do well, or it may Le moved by using rubber gloves. 
It would be better to allow the trate to be impeded than that the 
constable should leave the wire in order to vet the gloves from the nearset 
station. Ifa telephone wire falls and is kept by the guard wires 
from touching the trolley wires, or if it touches a span wire, and does not 
touch the trolley wire, no shock can be given by it. If the loose end is an 
obstruction to the tratlie, and if it can be drawn away and tied up without 
any risk of touching the trolley wire while doing so. this шау be ‘done. 
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Rubber gloves should be used. If there is any risk of touching the trolley 
wire with the wire which is to be handled, it is better to leave it alone and 
to see that nobody else touches it until a tramway man comes. 


It is, momentarily at any rate, all right when the automatic 
cut-out at the stations flies open, but the police are warned 
that the man in charge there will do all he can to close it 
again. If the trolley wire is well grounded to the tramway 
rails he will, they are told, be unable to succeed ; but for all 
that it is hardly worth while for the constable to try to ground 
the trolley himself :— 


It is very undesirable to make a connection between the wire and the 
tramway rails or any othe metal work intentionally, because the flash 
which will occur will be so brilliant that it will unnecessarily alarm 
the bystanders, and may eo dazzle the constable who causes it to touch 
that he may be unable to see anything for a minute or two. It is a 
good thing to keep the wire on the rail if it touches at all. It may be 
held there with a stick, but it is advisable not to hold it there by 
standing on it, since, if the rail is dirty, a slight shock, but enough to 
cause the person standing to fall, might result. 


After all this, the Cape police will draw a sigh of relief when 
they read that the electric pressure used by the tramway 
is not sufficient to give a fatal shock to a human being "— 
modified, however, by the information that “it is sufficient 
to produce serious burns." 


Arter this digression we will now return to the second 
part of the Report proper. This describes briefly the work 
done other than under the appointment, and reports upon a 
variety of useful matters. Three municipal councils had 
applied to Mr. Trotrer for advice in connection with their 
electric lighting schemes. Не reported that, since no specifi- 
cations had been prepared, the tenders were unsatisfactory ; 
and he testified to the value of a consulting engineer by 
recommending that the councils should engage one of these 
much-maligned individuals. Another municipal council 
applied for advice as to the lighting of 120 street lamps. 
Possibly it may shock some of our readers to learn that Mr. 
Trotter ‘reported that the running of a special electric 
lighting plant for such a purpose would be more expensive 
than gas lighting." The local conditions, however, appear 
to be such that for a general electrical supply the working 
expenses, “exclusive of interest and depreciation,” would be 
about 74d. per unit! It would be interesting to know the 
price of gas in that ill-favoured locality. 

' | 

Inasmucn аз the Parliamentary procedure in the matter of 
the General Power Distributing Company's Dill is of much 
wider and more permanent interest than is usual with 
private Bills, and may be regarded as foreshadowing the 
attitude of Parliament towards an important new development 
in electrical industry, we have reported this procedure at 
somewhat unusual length in ourcolumns. The proceedings in 
the House of Lords Committee have now reached a stage 
that is not without its encouraging aspect, the preamble of the 
Bill having been proved and the Committee having announced 
its acceptance, at any rate in substance, of the **in bulk " 
clause. This clause is likely to become famous, and, indeed, 
to furnieh a model for future schemes of a similar description. 
It will be found set out on page 331 of our current issue. 
We doubt if those who initially conceived the idea of distributing 
energy electrically over a wide area from coal fields ever con- 


templated merely wholesale business with the consumers ; 


certainly some of the later schemes contemplated every 
description of electrical supply. But the safeguarding of 
municipal interests has forced the promoters of these schemes 
to assume the rőle of exclusively wholesale purveyors, leaving 
the local authorities to do the retail business. Manifestly a 
reciprocal safeguarding of the Company's interests was of 
vital necessity, aud it is this that it is intended to provide by 
the clause, which stipulates for a specific agreement between 
the Company and each local authority, binding the latter to 
purchase energy in bulk at a specified price and to a specified 
minimum amount (reserving to the Company the right to do 
wholesale business with any other customer besides the local 
authority), and for arbitration in the event of dispute between 


the parties. 
—— -——— 


Fainne the general adoption of the vestibule system in 
English railway trains, some satisfactory method is essential 
for establishing communication between the guard or engine 
driver and an imperilled passenger shut up in what we are 
pleased to call a compartment. А committee appointed by 
the Doard of Trade has recently reported that the outside cord 
arrangement ‘‘ should be condemned as inefficient "—it 
always seemed to us ridiculous to place the alarm cord 
so that to use it & person in danger, say of attack by 
& madman, must put himself in the position most favour- 
able to being hurled out of the train; nor does the committee 
regard as satisfactory any existing means of communicating 
by cords or pull-wires, and it expresses approval only of elec- 
trical systems and arrangements for directly actuating the 
brake. No particular electrical system is held to “ во far 
excel the others as to enable the Committee to recommend it 
for general adoption," though preference is expressed for the 
system ''experimentally used by the Great Eastern Railway 
Company." | 

— — 

Tux system thus singled out for special approval possesses 
apparently the essential elements of simplicity and reliability. 
А lever or handle in each compartment causes, when turned 
in either direction, electric bells to ring continuously in the 
guards vans and on the engine until the lever is thrown 
back; but as the lever becomes locked whenever used, it is 
impossible for a passenger to throw it out of action, and thus 
the bells must continue to ring until the train has been 
stopped and the alarm attended to. In addition, outside each 
compartment there is fixed a simple form of annunciator, 
which shows a red colour in place of white when the switch in 
that compartment is used, thus enabling it to be seen at a 
glance in what part of the train alarm has been given. The 
electrical connections between neighbouring coaches are made 
at the brake couplings, the contacts being actually carried 
inside the couplers and being made or broken simultaneously 
with the brake conneetion. Great care and ingenuity have 
been exercised in working out the details of this system, 
which we understand, is the unpatented invention of Mr. F. 


HorriNs. 
— — — 


Ix another column will be found a description of a neat and, 
we believe, а new method of measuring low resistances. Com- 
pared with the double bridge method, due to Lord Kxrviw, 
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that of MM. MürLER and WarLav, is of course wanting in | Central Technical College, have already signified their inten- 


accuracy, as it necessitates balancing the bridge four times, 
and the result depends on dif: rences between successive obser- 
vations—a form of equation which it is always preferable to 
avoid in measurements of precision. It may, however, be 
added that, although the contact-resistances, between the 
terminals of the resistances compared and the joints of the 
bridge, have no influence on the form of this equation, 
maximum accuracy wili be obtained by making them ав 
low as possible. It is pointed out in the article that 
the chief merit is in the simplicity of the apparatus, 
but we think that the convenience in this respect has 
been somewhat underrated. It is by no means neces- 
sary to employ two expensive resistance boxes for the 
arms A and B of the bridge, for they might be adequately 
replaced by a slide wire—and the latter would also allow a 
galvanometer of less sensibility to be used. Neither is it 
necessary, as stated, to keep the current rigorously constant 
during the test, for each of the four observations is practically 
an independent bridge measurement. In this respect such a 
bridge has a decided advantage over potentiometer methods. 
It appears particularly suitable for testing samples of copper 
wire in cases where the testing-room is economically equipped 
and is furnished neither with special apparatus for the purpose, 
nor with that comparatively expensive maid-of-all-work, the 


Crompton potentiometer. 
—— Se— — 


Ax important decision by Mr. Justice Kexewicn in the 
Chancery Division practically decides that the micanite patent, 
No. 10,524” was anticipated by prior usage, and, as a conse- 
quence the action of the Mica Insulator Company for alleged 
infringement by the Electrical Company was dismissed with 
costs. There was a previous patent which had been 
acquired by Rogert Woon, also patents by Scorr and Ermu 
Tuomson; and it was the opinion of the Judge that in 
all respects, except in the omission of a textile support 
for the mica, the inventions described in these patents were 
anticipations of the micanite patent. But even dismiss. 
ing the evidence in respect of these patents, prior usage was 
proved by the evidence of Prof. S. P. Тномрѕом, who stated 
that on several occasions anterior to the micanite patent 
he had seen built-up mica in use. Though the omission 
of the fibrous support is an important feature as regards the 
flexibility of the product, it was held that this omission was 
insufficient to sustain the micanite patent. The decision is 
one of great importance, but, we think, it will not be received 
with unqualified surprise by electrical manufacturers. 

— m 


Royal Institution.—The general monthly meeting will be 
held at 5 o'clock on the 4th inst. 


C.S. “Н. C. Oersted.” —The с.з. “ Н. C. Oersted ” has left 
Henley's Telegraph Works, North Woolwich, for the North 
Sea. ‘The vessel has taken with her 100 knots of submarine 
cable, manufactured at Henley's, including several miles of a 
ы ре of cable specially designed to resist breakage by 
rawlers. 


Central Technical College Old Students’ Association.— The 
first annual dinner of this Association is announced for July 7 
next, at 7 for 7:30, at the Holborn Restaurant. Prof. W. E. 
Ayrton, the President of the Association, will presido, and 
several other gentlemen, including all the Professors at the 


tion to be present. Tickets and further particulars may be 
obtained from Mr. E. F. Armstrong, at the Central Technical 
College. 


Cable Interruptions and Repairs.— 
Date of Interruption. Date of Repair. 


Latakia—Cy prua.. .................. Feb. 10,1898 ... 

Bissao and Bolama .. a... . April 12,1898 ... June 21, 1898 
Maranham— Para .................. April 17,1898  ... = 
Hong Kong—Manilla... ........... May 3, 1898 .. — 
Loanda—San Thome ............... June 5, 1898 — 


June 28,1898 . : 


Ceara— Pernambuco 
Lourengo- Marques -— Durban June 30, 1898 


The Charlottenberg Technical College.-—The German 
Emperor has appointed Prof. Slaby to a seat in the Upper 
House as a representative of the Charlottenberg Technical 
College, thus putting it on the same footing as universities in 
Germany. The intimation was conveyed to the Professor in 
the following characteristic telegram :—‘‘In recognition of 
the position wbich technical knowledge has gained at the end 
of this century, and especially with deep respect for the exact 
sciences, I wish to confer on the technical college a seat and 
vote in the Upper House, and I name you as its most suit- 
able representative." Similar honours have been conferred on 
Prof. Launhardt, of the Hanover Technical College, and on 
Prof. Intze, of the Aix-la-Chapelle Technical College. 


Roller Bearings on Road Vehicles.—The London Road Car 
Company have placed upon their Hammersmith to King’s 
Cross route а new omnibus with wheels which have been 
fitted with the roller bearings of the Roller-Bearings 
Company, of Westminster, similar in general principle to the 
bearings made by this Company for the Liverpool Overhead 
Railway. The hubs are of iron, into the sockets of which 
wooden spokes are driven, and the bearings, consisting of a 
series of steel rollers controlled and prevented from cross 
winding by a bronze cage, enable the car to be moved easily 
by one man. This experiment will be watched with much 
interest not only by friends of the horse but also by those 
interested in the use of the electric motor on road vehicles ; 
for in either case the heavy strain in starting is considerably re- 
duced by the use of roller bearings, which have already shown 
themselves of such advantage in tramcars and railway carriages. 


Ozone.-—It is hardly within our province to offer an opinion 
as to the value of ozone as a medical or sanitary agent, or to 
what extent it can be advantageously used in the chemical 
industries, but if there is any extensive demand for it, the 
apparatus described in & pamphlet sent us by the Electric 
Ozone Syndicate should prove serviceable. Two types of ozon- 
isers are manufactured by the Syndicate. The one intended 
for commercial purposes consists of a number of grids, formed 
of serrated aluminium wires and aluminium plates on opposite 
sides of a sheet of glass. These, with suitable step-up trans- 
formers and sufficient circulation of air are said to produce 
125 grammes of ozone per Board of Trade unit. Аз is usual 
in such publieations, the word kilowatt is frequently used 
where kilowatt.hours are obviously implied. The smaller 
sizes of ozoniser intended for medical, domestic and labora- 
tory purposes are of different construction. An aluminium 
rod sealed in a vacuum tube acts as one electrode, while the 
other 1s formed by flat rings, with points on their inner peri- 
pheries surrounding the vacuum tube. No figures are given 
as to the output of this latter type, so that we have been 
unable to form an estimate whether a sum of money spent on an 
ozoniser and a few necessary kilowatt-hours would do us more 
good than the same expenditure at an east-coast health resort. 

Waterloo and City Railvay.— It is announced that the Duke 
of Cambridge will formally open the Waterloo and City Rail- 
way on Monday, July 11, His Royal Highness will be received 
about noon at Waterloo by Mr. Wyndham Portal, the Chairman 
and Directors of that railway, and the Directors cf the London 
and South-Western Railway Company, as also by the engineers 
and other officials of the two lines. The Duke will be con- 
ducted down one of the inclines which lead from the ter. 
minus of the South-Western Railway to the platforms of 
the Waterloo and City line, where one of the new electric 
trains will be in readiness to convey the party to the City 
station. His Royal Highness will alight to inspect the station 


тето аа овезез ога 


310 


THE „310 — |, ТНЕ ELECTRICIAN, JULY I, 18989. JULY 1, 1898. 


arrangements, and having declared the line open will return 
to Waterloo, where he will lunch with the directors of the 
two companies, Sir l'rancis Marindin has already made an 
unofücial inspection of the permanent way, and at his 
suggestion the treads of the two staircases giving access to 
the City station have been increased in width so as to comply 
with the Board of Trade requirements. These stairca:es will 
afford ingress and egress to the City station pending the 
approaching completion of the publie subway below the 
crowded crossing at the Mansion House, the Dank of England 
and the Royal Exchange, and as soon as the subway is ready 
for use, a third means of approach to the new railway will be 
provided. It is to be hoped that the line will be available for 
traffic on the day following the opening ceremony. 


Telephony in Russia.—4A report issued by the Russian postal 
and telegraph administration for the year 1897 contains some 
interesting information with regard to the present position of 
telephony i in that country. The telephones are partly worked 
by the Bell Company and partly by the State, but it would 
appear that the former has managed to occupy the most 
remuncrative areas, for while the number of subscribers to the 
two systems is nearly the same (11,171 and 10,419 respec- 
tively) the Company works 11 districts in which are 15 
exchanges, and the Government business is divided over 67 
districts with 80 exchanges. The State owns 2,875 miles of 
lines, corresponding to 15, 130 miles of conductor, and has 
11,616 telephones in use. The length of the Company’s lines 
is 848 miles, and the length of conductor is 15,580 miles. 
The proportion of these figures is explained vy the fact that 
the Company's areas include the large towns of St. Peters- 
burg, Moscow, Warsaw, Odessa, Riga and Lodz. Con- 
cessions for all but the last mentioned of these towns 
were granted in 1882, for Lodz in 1881. No new con- 
cessions have been granted by the Government since the 
year 1886, and on November 1, 1901, the State acquires the 
whole system. The position of electric tramway companies 
with regard to the telephones is peculiar. When an electric 
tramway is started in a town the telephone wires are altered 
to prevent disturbanee in them, and the cost of this is charged 
to the tramway eompany. "There are publie call oflices in 
several towns, the charge for a three minutes’ conversation 
being 5:74 for conversations with local subseribers, 11:4d. 
through trunk lines up to а distance of about 33 miles, and 
ls. 7d. up to a distance of about 65 miles. The trunk 
lines between Odessa-Nikolaietf, Rostoff-Taganrog and Xt. 
Petersburg-Terrioki have produced а revenue of £4,300. The 
work of erecting the trunk line from St. Petersburg to Moscow 
was resumed in the spring. The charge for a three minutes’ 
conversation will be 4s. 9d., and a person will be allowed 
the immediate use of the line, out of his proper turn, for a 
triple fee. 

Obituary.— We regret to announce the death of Mr. Charles 
E. Emery, Ph.D., the well-known American consulting 
engineer, who died at his home in Brooklyn on June Ist, 
from heart disease. The deceased gentleman was born at 
Aurora, N.Y., in 1888. After leaving school he served a 
short time in the drawing office of a railway company and 
afterwards in a country foundry and machine shop, and 
finally he studied law for two years with a view of becoming 
a patent lawyer. During the Civil War in 1861, he entered 
the navy as third assistant engineer, and he fought in several 
engagements. After the war he carried out some experi- 
mental work for the navy at the Novelty Ironworks, New 
York City, and soon after his resignation from the 
navy he was appointed consulting engineer in the United 


States Coast Survey and Revenue Marine Services, and 
opened an office as consulting engineer and patent 
expert. In 1851 he became chief engineer and later general 


manager of the New York Steam Company, and he remained 
connected with this firm until the time of his death. During 
the last 10 years he was engaged in consulting work of a very 
varied character. Mr. Emery was a member of the Institu- 
tion of Civil Engineers, and received the Watt medal and a 
Telford premium "for his Paper on The District Distribution 
of Steam in the United States.” He was also a member of 
the American Societies of Civil Engineers and Mechanical 


Engineers, a member of the New York Electrical Society and 
of the American Institute of Electrical Engineers.—We regret 
also to announce the death of Col. Robert Raynsford Jackson, 
which occurred in London on Tuesday. Col. Jackson was 
born in 1828. At the age of 17 he entered the cotton mills 
established by the late Sir William Feilden, Dart., at Blackburn, 
and was eventually taken into partnership, the ‘proprietorship 
subsequently devolving upon him by the death of Sir William 
and the retirement of Col. Feilden. He took a very promin- 
ent part in politics in the stirring times of 78. Early in 
1881 Col. Jackson turned his attention to the telephone, and 
became the chairman of the National Telephone Company 
upon its formation in March of that year. He was a con- 
sistent supporter of the policy of that Company in securing a 
monopoly of the licences subsequently granted by the Post 
Office, which led to the formation of numerous local com- 
panies. His policy led up to the amalgamation of his 
Company with the United Telephone Company and the Lan- 
cashire and Cheshire Telephone Exchange Company, and he 
then became a vice-president of the National Telephone 
Company, of which he remained a Director until two or three 
years ago. He lived to see the complete success, from the 
financial aspect at least, of the early policy of amalgamation. 


Fire at the Manchester-square Station.—About midnight on 
Monday last a fire broke out at the back of the switchboard of 
the South-street (Manchester-square) station of the Metro- 
politan Electric Supply Company, doing serious damage. Its 
cause was the carelessness of the switchboard attendant. А 
machine had been run up to speed in order to be switched on 
to the trunk main to the Amberley- road station, to enable 
that station to shut down. Dy using а wrong pair of plugs, 
removed from another section of the board, instead of making 
this connection the man connected two machines i in parallel — 
a thing which is otherwise never done at South-street. This 
started an are in the plug socket at the back of the board, 
and the аге was in all probability spread by the man with- 
drawing the plug again, for the cables at the back of the 
board caught fire, and in a very short time the roof of 
the building was in flames. 16 had been already sur- 
mised that the fire at the Sardinia-street station a short 
time ago might have been due to a similar cause, and the 
switchboard arrangements h had been slightly modified with а 
view to prevent two machines from being inadvertently 
paralleled. But sufficient importance had evidently not been 
aliached to the fact that this might yet be accomplished by 
using a pair of plugs from a neighbouring panel of the board. 
Although the fire was extinguished in less than two hours the 
whole roof of the station was destroyed, but fortunately the 
fire only spread upwards, so that the damage to the machines 
was merely by water, and the switchboard gallery is still 
standing, not even its floor having been burnt. The 
teak framework of the switchboard is, of course, severely 
charred, but has not burnt away, and the metal parts on 
the front of the board have not been melted. Fortunately, 
also, the mains end at a subsidiary switchboard below the 

switching gallery, and this board was not injured at all by 
the fire. It was possible, therefore, with very little delay, to 
connect various circuits to the irunk cables from the Amberley- 

road and Rathbone-place stations, and also to the trunk 
cable from the Grosvenor Gallery sub-station of the London 
Eleetrie Supply Corporation, who have again generously come 
to the assistance of their disabled colleague. One of the 
turbo-generators was also got into running order by Tuesday 
evening, so that before dusk on Tuesday the supply had been 
entirely resumed, some of the sections having been already 
re-connected fairly early in the morning, The whole staff of 
the station are hard at work putting things straight, and it is 
hoped that several more of the sets will soon be supplying 
current. When it is mentioned that the lamp connection of 
the Metropolitan Electric Supply Corporation increased by 
about 50,000 during last year, and that at the present time 
the average demand for new connections exceeds 1,000 8 с.р. 

lamps per week, it will be understood how important it is to 
lose no time in re-establishing the ordinary condition of 
affairs. In conclusion we may state that the loss is fully - 
covered by insurance. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Ғосвмкв p'Arsz.] 


Nerve Currents.—F. Gotch and G. J. Burch make a preli- 
minary communication on the electrical response of nerve to 
a single stimulus, which they have investigated with the capil- 
lary electrometer. The form of stimulus employed was a rela- 
tively feeble induced current caused by the opening of the 
primary circuit of a standardised induction coil, which included 
one Daniell cell. The sciatic nerves of large frogs were used 
in all the experiments. The single stimulus was applied to 
the sciatic plexus 20mm. or 80mm. from the nearest of the 
electrometer contacts. The shock travelled along the nerve, 
past а pair of unpolarisabde electrodes joining tho electro- 
meter, and was followed by ihe nerve current in rapid 
succession. The exciting current also showed on the 
photographic record, but could be easily distinguished 
from the larger nerve current. The recording plate 
was attached to a pendulum motor, which also opened the 
primary circuit of the induction coil. Some of the nerves 
used were freshly prepared, others had been kept in the cold 
from 24 to 90 hours in 0°6 per cent. NaCl solution. The two 
sets of nerves showed marked differences. In the fresh nerve 
the first indications of the presence of the reation occur 
0:002sec. after stimulation. The decline commences 0:001sec. 
after that. In the kept nerve the loss of vitality is shown by 
a retardation both. of the initial change and the rate of pro- 
pagation. The latter falls from 10 or 15 to 6m. per second. 
When a certain length of the nerve is polarised by a slight 
constant E.M.F. the reaction differs according to the sign of 
the pole nearest the electrometer. The actual E.M.F. of the 
nerve current may be put as high as 0:082 volts. This fact is 
suggestive in view of the various theories of the electrical 
organ of fishes. It may be a nerve apparatus. 

[Gorca and Burcu, Proc. Roy. Soc., June 18, 1898.] 


Are Röntgen Rays Ordinary Light ?—The obvious answer to 
this question would be in the negative, since ordinary light 
is clearly visible and does not traverse aluminium. But 
G. Johnstone Stoney uses the term ordinary light in a wider 
sense, which includes harmonic vibrations of the ether of any 
wave-length. According to the theories advanced by Stokes 
and Thomson cathode rays are the paths of projected particles 
conveying electric charges. When these are stopped or 
reversed wave impulses are produced, and these are the 
Röntgen rays. Each impulse is a spherical wave of some 
complex form propagated through the ether from one of the 
points of impact. It started on its journey at the instant 
when the advance of one of the negatively-charged missiles 
was arrested. Each such epherical wave can, by MacCullagh’s 
method of using the principle of reversal, be resolved into the 
co-existence of innumerable components consisting of plane 
impulsive wavelets, which propagate themselves forward 
through the medium without undergoing change. By using 
Fourier's analysis, and making the period very long, Stoney 
shows that the impulses which аге propagated through the 
ether, as a consequence of the cathode “ hedge-firing," however 
irregular, may be resolved into the co-existence of component 
undulations travelling in the various directions, each of them 
being a train of perfectly similar plane wavelets, and of which 
there need be only one of each wave-length in each direction. 
It follows from the known properties of Fourier's expansions 
that the more abrupt and irregular the hedge-firing is, the 
more prominent a place will terms furnishing undulations of 
very short wave-length have in the final expansions. Ава 
certain amount of abruptness and irregularity is present in 
most sources of light, all kinds of light should contain a 
large or small proportion of Röntgen rays. The quantity is 
usually negligible. (Stonsy, РАЙ. Mag., June, 1898.] 


Electrolytic Thomson Effect.—F. G. Donnan calculates, with 
the aid of the theory of electrolytic convection developed by 
Nernst and Planck, the Thomson effect in a binary electrolyte, 
with the object of finding whether such an effect would be 
large enough to enter as a disturbing factor in electrolytic 
experiments. Of course it is only possible to speak of an 
initial Thomson effect, since an unequally heated solution is 


subject to convection and at once ceases to be homogeneous, 
As already pointed out by Nernst, the Thomson effect is 
independent of the concentration in a completely dissociated 
electrolyte. Taking the most favourable case, that of Li OH, 
а rough calculation shows that the maximum initial potential- 
difference arising from the Thomson effect would only amount, 
under ordinary conditions, to a few thousandths of a volt at 
the most. This justifies its neglect in the measurement of 
thermo-electric cells unless the error is less than one- 
thousandth of a volt. Doxxax, РАЙ. Mag., June, 1898.) - 


Glass as a Conductor.—According to Maxwell's theory, 
ordinary conductors should be opaque to light. Electro- 
lytic conductors do not come under this rule. If glass, 
therefore, is a conductor at high temperatures, the conduc- 
tion must, as a first approximation, be regarded as electrolytic. 
A. Vosmaer describes a striking experiment illustrating the 
conductivity of glass. Two electrodes terminating in glass 
rods are joined to the poles of a high-tension transformer. 
Nothing happens until the rods are heated by a Bunsen 
burner, when an arc is formed between them. The arc itself 
keeps the rods at conducting point, but as a rule the rods 
break, owing to some portion acquiring greater conductivity 
than the rest, and then taking all the current. If, before this 
happens, the electrodes are separated, a spark discharge sets 
in, and, on a further separation, a brush discharge. On 
bringing the electrodes together again, the arc is re- 
established. [VosMAER, Electra, Amsterdam, June 18, 1898.] 


Polarisation of Réntyen Rays.—This is one of the X-ray 
Myths ” exposed by 5. Р. Thompson. L. Graetz had the 
happy idea of endeavouring to produce X-rays ready polarised 
by letting the cathode rays impinge upon erystals. According 
to Sohncke, all fluorescing crystals send out polarised light. 
Graetz used calespar, tourmaline, andalusite and dichroite. 
Now, if the Róntgen rays proceeding from these crystals were 
polarised, & single tourmaline crystal outside could be used as 
analyser. The tourmaline tongs would be even more effective. 
Positive results appeared to be obtained on the screen, but 
photcgraphs showed no írace of polarisation, nor could it be 
detected with a Nicol. Further observations showed the 
apparently positive results to be due to inequalities on the 
fluorescent screen used for observation. It appears, then, that 
even with this most powerful means polarised X-rays cannot 
be produced. [Овлкт2, Wied. Ann., No. 6, 1898.] 


Absolute Electrometer.—A. Pérot and О. Fabry describe the 
latest form of their absolute electrometer for the measure- 
ment of small potential differences.* It is of the attracted- 
disc type, in which the electric attraction is compensated by 
a weight. The feature of the instrument is, it will be 
remembered, the extreme smallness of the space between the 
discs, ranging from O:'1mm. to 003mm. This arrangement, 
besides eliminating most of the dissipation at the edges, 
renders the apparatus highly sensitive. The discs consist of 
plates of thinly-silvered glass, and their parallelism is secured 
by bringing all the vertical multiple reflections of the fila. 
ment of an incandescent lamp into coincidence. In practice, 
the electrometer is first of all standardised by means of different 
weights compared with the attractions due to different E. M. Fs. 
When an E.M.F. has to be measured, the plates are brought 
into approximate parallelism as described. They are further 
adjusted until the interference fringes are as broad as they can 
be made, not exceeding two or three in number. The E.M.F. 
to be measured is then applied. The plates are drawn together 
to а certain distance against the action of springs, and this 
distance is measured by an ingenious optical arrangement in 
the shape of a wedge of air contained between two thick glass 
plates, which produces interference fringes. The thickness of 
the wedge which is equal to the distance between the plates 
is indicated by a white band. The plates are then brought to 
{һе same distance apart by means of known weights. Very 
small E.M.Fs. can thus be determined. 

[PÉnor AND Farry, Journ. de Phys., June, 1898.] 


* Seca Paper by the same authors, Comptes Rendus, Vol. CXXIV., p. 180 ; 
or The Electrician, Vol. XXXVIII., pp. 510 and 493.— Ep. E. 
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MORLEY CORPORATION ELECTRIC SUPPLY WORKS. 


The municipal electric supply works of the Morley Corpora- 
tion were inaugurated with great éclat on Friday last. The 
history of this undertaking dates practically from July, 1898, 
when the Council appointed а committee to consider Ше 
matter. The Leeds electricity works had been opened in 
Ше early part of that year, and the immediate success which 
attended the inauguration of the supply in that city afforded 
especial encouragement to the Morley Council to give their 
ratepayers the benefit of a supply of electricity. The first step 
was to advertise for competitive schemes, one for the lighting 


of the whole borough, and the other for lighting the Town |. 


Hall, a premium of £100 being offered for the accepted 
scheme. In January, 1894, the scheme submitted under a 
nom de plums was accepted, the author of which was then 
ascertained to be Mr. Robert Hammond. The scheme was 
allowed to remain in abeyance for a couple of years until 
February, 1896, when local tradesmen expressed their desire 
to have a supply of electricity provided without delay. 


A high-pressure alternate-current transformer system at 
2,000 volts was decided on. The consulting engineer was 
instructed to prepare plans and specifications of the works and 
in September, 1896, tenders were invited. The contracts 
were eventually allotted as under :— 

Boiler House Plant.—Two Lancashire boilers, mechanical stokers, 
feed pumps, economiser, electric motor, feed tank and acces- 
sories (Messrs. Holdsworth and Son, Bradford) .................. £1,499 
Engine House Plant.—Two 100-kilowatt steam alternators, motor 
alternator, direct-current dynamo, accumulators, pipe work 


and valves and oil filter (Electric Construction Company) . . . 5,731 
Switchboard and Instruments (Electric Construction Company) ... 600 
Overhead Travelling Crane (Bedford Etgineering Co., Bedford). 250 


Mains.—Stoneware culverts, cables and boxes (Messrs. Henry 
Doulton and Co.. Lambeth ; Callengler’s Cable and Construc- 


tion Company) ................. JJͤͤ 8 3,290 
Sub- Station Equipment and Transformers (Electric Construction 
e)) nuez I e TAN OSA meats IS CY LERRA е 822 


Public Lamps.—Arc and Incandescent lampe, posts and brackets 
(Electric Construction Company) 2 . 
Meters (The Westinghouse Electric Company)) . . 114 
The capital expenditure to date, we may add, is about 
£22,000. 


Fic. 1.—Morley Corporation Electric Supply Works. Interior of the Machinery Room, 


‘Meanwhile the scheme for lighting the Town Hall had been 
‘carried out, and several small plants had been laid down in 
‘various parts of the borough, and a feeling was prevalent 
that if the Corporation did not take definite steps towards the 
realisation of the townspeople's desire, that hated thing—a 
private company— would be promoted to undertake the duty. 
"The Committee, following the recognised lines of municipal 
enterprise, thereupon—but not till then—took the matter in 
hand, and came to the conclusion that the time had arrived 
when a public supply of electricity was essential, and that 
such supply could profitably be undertaken by the Cor- 
poration. They reported to the Council that it was desirable 
that the ratepayers as a whole should derive any profit that 
was to be obtained from the business, and that no company 
should be allowed to secure statutory rights. The Council 
endorsed these views,and Mr. Robert Hammond was appointed 
as consulting engineer to carry out the scheme embodied in 
his report. 


Mr. H. W. Clayden was appointed Borough electrical engineer 
in April, and he has acted as superintending engineer during 
the construction of the works. Although the formal opening 
did not take, place till last Friday, a continuous 24-hours 
supply has been given since March Ist, a temporary supply 
having been commenced a fortnight previous to that date. At 
present there are 40 consumers connected to the mains with 
an equivalent of 8,080 8-c.p. lamps, this number being inclu- 
sive of the Town Hall. . 

Buildings.— The site of the generating works is situated in 
the centre of the town. The buildings, which were designed 
by the late Borough surveyor, Mr. M. Н. Sykes, are placed 
on the south side of the land reserved for the generating 
works, and are so arranged that a considerable area of land 18 
reserved for future extensions. The total area of the site 
consists of 4,182 square yds., which the Corporation, with 
commendable foresight, purchased some years ago at the very 
moderate price of £887 per acre. The buildings are of a sub- 
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stantial and commodious character ; and are specially designed 
with a view to future extensions. The main front of the 
buildings is faced with pitch faced local stone lined with 
brickwork, the remainder of the buildings being of brickwork 
covered with blue slates. The engine house is 40ft. wide by 
68ft. long, with switch room at one end elevated 8ft. 4in. 
above the floor. The walls are lined with white glazed bricks 
to a height of 5ft. and above that height with pressed white 
bricks, the flooring being laid with ornamental tiled pavements. 
At a height of 20ft. above the floor an overhead travelling 
crane runs along steel rails the full length of the engine house. 
This room is well ventilated and lighted by means of windows, 
skylights and ventilators in the roof, The test room is con- 


14ft., square at the base, and 83ft. square at the top.. An 
economiser containing 96 tubes is fixed between the boilers 
and chimney stack, and is so arranged as to be capable of 
enlargement as required, when extensions are carried out. 
Ample work rooms and store rooms arg provided at the south 
end of boiler house. 


The offices are situated over the work and store rooms, and 


are approached by two staircases, one being from main 
entrance hall and the other being a spiral staircase from boiler 
house to chief engineer's private office. 


The total cost of the buildings was £4,500. 
Boiler Plant.—ln the boiler house there are at present 


erected two Lancashire boilers, 30ft. long by 8ft. diameter, 


Fic. 2,—Plan and Elevation of one of the Flywheel Alternators and Steam Engines, 


veniently situated at the east side of the switch room, the 
floors of which rooms are laid with wood block flooring. The 
accumulator room, 40ft. by 12ft. Gin., is placed over the switch 
and test room and is approached by a staircase near the 
main entrance. 

The boiler house is placed el with the engine house on 
the west side, and is 68ft. long by 48ft. wide. Along the west 
side of the boiler house are placed the coal bunkers, 10ft. wide, 
and the pump room 10ft. by 12ft. At present there are two 
Lancashire boilers, 80ft. by 8ft. diameter, and accommodation 


: is provided for two more of equal size. At the centre of the 


north end of boiler house is the chimney stack, 185ft. high, 


each capable of evaporating 7,0001Ь. of water per hour at 
125ʃb. per square inch, under a natural draught with the feed 
water at a temperature of 60°F. All the plates are of mild 
steel of uniform thickness, having a tensile breaking load of 
80 tons per square inch. The boilers were made by Messrs. 
Holdsworth and Sons, of Bradford, and are fitted with Bennis 
mechanical stokers driven by electric motor. They are fed by 
a vertical double-acting Worthington pump. There is also a 
Kórting injector for the feed water. 

Machinery-Room Equipment.—-The generating plant at pre- 
sent erected comprises two sets of 125-kilowatt flywheel- 
alternators, one 20-kilowatt motor-alternator, and one direct- 


314 . THE ELECTRICIAN, JULY 1, 1898. 


current 30-kilowatt exciting plant. The whole of this plant 
has been laid down by the Electric Construction Company, 
the flywheel alternators being excellent specimens of modern 
eléctrical generating machinery. A general view of this 
equipment is shown in Fig. 1. 


Steam Engines.—The two main engines were built by 
Messrs. Pollit and Wigzell (Limited), of Sowerby Bridge. 
They are of the horizontal compound non-condensing type, 
with cylinders 14in. and 23}in. diameter, 30in. stroke, 
and they run at a speed of 100 revolutions per minute, under 
a working pressure of 1801Ь. per square inch. The cylinders 
are arranged side by side, the alternat rs being between the 
cylinders (Fig. 2). Both the high and low-pressure cylinders 


-are fitted with Corliss valves actuated by automatic high-. 


speed trip gear. The steam valves on the high-pressure 
cylinder are controlled by a spring governor of the Hartnell 
type, and the low-pressure cylinder has hand regulation for 
variable expansion. Both cylinders and also the receiver pipe 
between the cylinders are steam jacketed. The cranks are 
enclosed with neat planished steel casings to prevent oil being 
thrown off. The eccentrics are also guarded, so that no oil 
can get on the alternator. Special attention has been given 
to the continuous lubrication of the working parts, and all 


— 


Fic, 3.—Separately - driven Exciter for the Alternators of Morley 
i Electric Supply Works. 


the waste oil from the crank and eccentric races passes into a 
tank at the side of the engine, and is pumped into filters. 
Messrs. Pollit and Wigzell have also erected the whole of the 
steam and water pipes in the engine and boiler houses. 
Alternators.—The two alternators are of the flywheel type, 
each having a normal output: of 125 kilowatts at 100 revolu- 
tions and an emergency output of 185 kilowatts, the voltage 
being 2,000 to 2,200. The armature conductor is wound into 
special slots cut in the laminated charcoal-iron core in such a 
manner that, if necessary, a coil can be rewound in about two 
hours. The core is composed of 86 separate segments, each 
consisting of a double coil, the laminated stampings being 
bolted to and supported by two cast-iron flange pieces which 
latter are bolted to the massive cast-iron rings forming the 
framing. Each segment was tested at 6,000 volts between 
coil and frame, and both machines were tested at a pressure 
of 4,000 volts after running for 10 hours on full load. The 
field magnets consist of 72 steel poles, each wound with а 
separate magnetising coil, the poles are of circular cross 
section, and are fitted into holes recessed in {the rim of the 


cast-iron flywheel, being securely held by steel bolts passing 
through the centres of the poles and the wheel rim. 

Тһе flywheel is of cast iron in halves, the half centres being 
bolted together, while the rims are secured by shrinking on 
circular steel hoops let into circular reeessed grooves so that 
the rings are flush with the wheel rim. The diameter over 
the poles is 18ft., and the total weight of the wheel and 
magnets about 10 tons. | 

Each machine is stated to have a combined efficiency of 82 
per cent. at full load, and over 88 per cent. at an overload of 
185 kilowatts. The exciting power at full load is 22 amperes 


at 86 volts. Under the specification it was provided that the 


temperature rise should not be more than 50°F. After a 
10 hours’ full-load run the rise was under 40deg. on any part 
of the armature and only 15deg. on the magnet coils. 

Exciting Plant.—The exciting current for the alternators is 
supplied by a separate direct-current plant of 80 kilowatt 
capacity (Fig. 8). It consists of an E.C.C. bipolar-type 
inverted continuous-current dynamo, direct-coupled to a 
Peach high-speed engine, and is mounted, as usual, on an 
extension of the engine bed. The armature is bar-wound, 
and is arranged to give the necessary extra volts for charging 
the battery of accumulators. 


Motor Alternator.—This machine (Fig. 4) is to run the lights 


| 
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Fic. 4.—Motor-Alternator at Morley Electric Supply Works. 


during the times of light load, and has an output of 20 kilo- 
watts, the speed being 600 revolutions per minute. The 
alternator has & slot-wound armature, and is similar to the 
large machines, except that, instead of being built in 
segments, the core stampings break joint, forming a con- 
tinuous ring. The continuous-current portion of this 
apparatus is built precisely on the same lines as the 
exciter described in the preceding paragraph, with the 
exception that it is of the standard E.C.C. upright type. 
Steam and Exhaust Pipes.—The whole of the steam pipes 
are made of lap-welded steel, suitably arranged to allow for 
expansion. The pipes in the main range and branches to the 
boilers are 6in. diameter, and the branches to the engines bin. 
diameter. A drain pocket is fixed at the end of the main 
range and steam separators on the branches to each engine. The 
exhaust steam is carried to the main exhaust pipe by & 12in. pipe 
placed underground. A 3in. pipe connects the engine drain to 
the sump. The feed-pipes are erected in duplicate, a by-pass 
to the economiser being arranged on both pipes. А feed-water 
tank holding 8,000 gallons has been placed underground. 
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Accumulators.— The accumulators were supplied by the 
Chloride Electric Storage Syndicate, and consist of 57 R type 
cells in glass boxes, capable of giving a discharge of 250 
amperes for two hours, or 100 amperes for six hours, or 
70 amperes for ten hours, with a terminal E.M.F. of 100 volts. 
This battery will be used for supplying current to the motor 
alternator or for exciting the alternators. 

Switchboards. —'The switching and regulating arrangements 
at the generating stations are divided into three sections as 
follows :— кога | 

1. High-pressure switchboard for alternating circuits 
(Fig. 5). | | | 

2. Low-pressure switchboard for exciter and battery cir- 
cuits (Fig. 6). 


8. Regulating apparatus from which the field circuits of all’ 


machines are controlled. 

Fig. 5 shows the main high-tension board with the regu- 
lating table in the front. The panel on the left-hand contains 
switching gear for three alternators, each machine having 
one ammeter, two single-pole switches of the plug type, and 
one fuse. The machine switches are provided with guides 
additional to those for the contacts, so that the switches can 


= — 


are also fixed behind the switehboard the five small trang 


formers for gynehronising and for supplying the voltmeters, 


The regulating table, as will be seen in Fig. 5, carries on iig 
front four multiple contact regulating switches, three of these 
being for the alternator field, and the smaller one for the 
exciter field. Another regulating switch on the end of the 
table is connected in the field of the motor alternator, and ia 
used for varying the speed of this machine when synchronising. 
The top of the table is of slate, and has mounted on it field. 
breaking switches for the three alternators, with ammeters for 
reading the field currents. A voltmeter is also provided for 
the exciter, this being in parallel with one on the main switch- 
board. The framework of the table is of steel. The resistances 
to which the regulating switches are connected are fixed in the 
space below the switchboard. . 

The low-pressure board, shown in Fig. 6, is arranged to 
connect up the exciter, the batteries, the motor of the motor- 
alternator, the fields of the alternators, and the works circuit. 
Two sets of 'bus bars are provided, and the switches of the 
exciter and motor fields can be thrown on to either of these 
bars. By this arrangement the batteries can be charged from 
one 'bus bar at 135 volts, and at the same time discharge on 


Fro. 5.— General View of the High-pressure Main Switchboard, showing also the Low- pressure Switchboard on the extreme right. 


be carried in the guides without making contact, and so can 
be placed in readiness for finally pushing home after synchro- 
nising. The fuse consists of a porcelain case with glass tube 
let into it so that through an opening in the porcelain in the 
centre the condition of the fuse can be seen. On the right is the 
cireuit panel, exactly similar to the alternator panel, with the 
exception that the switches are not fitted with guides. Two’bus 
bars are provided, and there are two switches on each alterna- 
tor and feeder circuit, so that the machines or the feeders 
can be put on to either of the two 'bus bars. The centre 
panel has mounted on it synchronising lamps and plugs, 
Voltmeters with voltmeter switch, and also a plug switch 
Similar to the main switches for connecting 'bus bars. 
‚ The panels are of slate, and the framework carrying them 
is built up of steel angle and Т irons, while the panels are 
surrounded by a narrow teak moulding for appearance. The 
lower portion of the switchboard is covered in with sheet steel. 
witches are only provided in one pole of the circuits, the 'bus 
bar for the other pola being connected to an earth plate through 
а plug fuse which is mounted behind-the switchboard. There 


to the other bar at 100 volts to supply various circuits. This 
switchboard is divided into two panels. The left-hand panel 
carries the main switches for the exciter and station circuit. 
These are double-pole 2-way switches of tbe throw-over type, 
and are arranged for a quick break into the middle position 
from either side. Seven other circuit switches are provided on 
this panel, three being for the alternator fields, three spare, 
and one for the motor of the motor-alternator circuit. 
These switches are two-way of the double-pole throw-over 
type, but they are not quick break, in the case of the 
field circuits the breaking being effected at the switches on 
the regulating table, and in the case of the motor by the 
starting switch. On the right-hand panel are the switches 
and instruments for controlling the battery circuits, and also 
for the motor of the motor-alternator. In connection with the 
motor there is a 9-way starting switch and two single-pole 
2-way change-over switches, one for the armature circuit and 
one for the field circuit. The object of these latter two 
switches is (in the event of accident to the exciter) to enable 
the motor-alternator to be reversed, converting it into an 
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alternator-dynamo ; the alternator being run as a motor from 
the large alternators, and the dynamo used for charging the 
batteries. In the ordinary use the batteries will be charged 
all in series, but should such an emergency occur the alter- 
nator-dynamo would give current at 100 volts only, and the 
charging done by paralleling the batteries. At the top of 
this switchboard is provided a switch, which enables the 
batteries to be changed from series to parallel. When 
charging the batteries in parallel two 5-way switches, with 
resistances and ammeters, are connected in each circuit for 
regulating the current: The battery circuit is provided with 
an automatic battery cut-ont and cut-in switch. A current 
alarm is fixed on the board to indicate by the ringing of a 
bell, should the rate of discharge from the batteries be 
excessive. Two voltmeters are also fixed on this board. 


Underground Mains.—The contract for the whole of the work 
in connection with the system of mains outside the station 
was placed in the hands of Callender’s Cable and Construc- 
tion Company, Limited. The type of cable employed both 
for the high-pressure feeder mains, supplying the sub-stations, 
and for the low-pressure network consists of concentric con- 
ductors, insulated by bitumenised fibre the outer dielectric 
being sheathed with lead and finished by a yarn braid and 
compounded, These cables were drawn into the stoneware 


Fic. 6.—Low-pressure Continuous-current Switchboard. 


ducts or pipes. In certain instances it was found more con- 
venient to armour the low-pressure distributors, and they were 
then laid direct in the ground in the usual way, 

Prior to the commencement of the operations in connection 
with the electric supply, certain alterations were made in the 
main thoroughfares of Morley, and wherever possible advan- 
tage was taken of the ground being open to lay a conduit 
consisting of 6-way Doulton casing and 4in. earthenware 
pipes. This system has been continued throughout the whole 
of the business portion of the town, with the exception that in 
crossing roadways strong cast-iron pipes have been substituted 
for the earthenware pipes or casing. 

There are four high-pressure feeder cables which supply the 
sub- stations direct from the generating station. The sectional 
area of three of these conductors is 13, and of the fourth 4. 

The low-pressure network throughout consists of ti con- 
centric cable; and, except where laid аз armoured cable, these 


mains have been drawn into the 4in. stoneware pipe previously 
referred to. 

The street arc lamps are supplied from the low-pressure 
system, and the cables used are twin ү; with vulcanised 
bitumen dielectric lead sheathed and braided. The whole of 
the cables for the high and low-pressure currents were manu- 


factured by the Callender Company at their factory at Erith, 


and the work of laying them, including excavation, supplying 
and laying of casing and pipes, and the various connections at 
the sub-stations, &c., was carried out under the charge of 
Mr. F. B. Collard, who acted as their resident engineer. 


Fic. 7.—Lamp-post for Street Electric Lighting in Morley, 


Sub-Stations.—There are at present six sub-stations, all 
equipped with E.C.C. switch-gear and transformers. The 
special feature of the transformers is that the magnetic circuit 
is circular, with only one joint, and the stampings are 
arranged in two sizes, to increase the effective cooling surface, 
the temperature rise of the iron being kept under 40°F. The 
20-kilowatt transformers give а drop of 1:6 per cent., the 
open circuit loss being 215 watts at 60 revolutions. The cases 
dich of cast iron with la) ge cooling surface and are made water- 
tight. 

Public Lighiting.— The Corporation has adopted a small 
scheme of street lighting by electricity. Are lamps are used 
up to midnight and are then replaced by two glow lamps 
erected half way up tlie pillars, as shown in Fig. 7. The are 
lamps in present use are 11 in number, and are of the E. C. C. 
type. The lamp works without a choking coil inserted in 
the circuit, and takes 500 watts at a pressure of 99 volts, the 
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eurrent being supplied from a transformer for each lamp, 
reducing the voltage from 200 to that required by the lamp. 
A low-pressure double-pole switch and a fuse are fixed with 
the transformer in the base of each of the columns; also а 


latter, it will be observed that at first there is a slight gradual 
increase in the length of the alternative spark. Then for the next 
small movement there is a very sudden increase, and after that again 
a gradual increase till we get to the point marked in dotted lines, 
which denotes the limit of travel that the anti-cathode was allowed. 


change-over switch, for cutting out the arc lamps and throwing | Fig. 9 represents the effect of moving the cathode in the same tube, 


in two 200-volt incandescent Jamps. The lamp columns, 
which are 20ft. high to the centre of the lamp, were supplied 
by Messrs. J. Allan and Son, of Glasgow, and are of an 
ornamental design, fitted with overhanging bracket to carry 
the arc lamp, and with two brackets about 13ft. from the 
ground for the incandescent lamps. 

In conclusion, we have to express our indebtedness and 
thanks to Mr. Robert Hammond, the consulting engineer for 
this undertaking, for his courtery in supplying us with par- 
ticulars and photographs of the plant. 


HIBBERT ONE-YOLT STANDARDS. 


After thorough tests, extending over a considerable period 
of time, Messrs. Crompton and Co. have finally decided to 
place upon the market the Hibbert one-volt standard. The 
results of tests on this cell have already been published in The 
Flectrician,* and show that the recovery after accidental short- 
circuli is as rapid as that of the Clark cell, and that the 
temperature error is practically negligible, being considerably 
lesa than 0:01 per cent. per degree Centigrade. The E.M.F. 
at 16°С. was 0:9993 volt, and at 81°C. 1:0004 volt. As a 
point of importance, moreover, the makers state that the cell 
can be manufactured to give exactly one volt at any specified 
temperature. It will be 1emembered that the cell consists 


— — 


essentially of a zinc rod immersed in a solution of zino 
chloride of 1-380 specific gravity, separated from the mercurous 
chloride and mercury by & porous partition.t The cells are 
fitted up in brass cases,.as shown in the illustration, in sets of 
two, three, or ten cells, the latter arrangement forming a con- 


‚ venient and accurate ratio of 1:10. It seems probable that the 


Hibbert cell will now replace the Clark to a great extent for 
laboratory and testing-room purposes. 


STUDIES IN CATHODE AND RONTGEN RADIATIONS. } 


BY A. A. CAMPBELL SWINTON. 
(Concluded from page 248). 

Turning now to the cause of the effects exhibited by means of a 
tube in which positions of both anode and cathode can be altered 
independently bri magnetic adjustment. Fig. 8 shows a portion 
of the tube, and above it is drawn a curve representing approxi- 
mately the difference of potential required to cause a discharge to 
ps ugh the tube with varying positions of the anti-cathode. 

the di the abscissæ represent the distance between anti- 
cathode (which also formed the anode) and the cathode, divided in 


tenths of an inch, while the ordinates represent also in tenths of an 


Inch the length of the alternative sparks in air between two brass 
а Jin. in diameter. Starting with the anti-cathode in ita furthest 
pomtion from the cathode, and moving it gradually towards the 


a XXXVII., p. 320; Vol. XXXVIIL, p. 177; and Vol. ХХХІХ,, 
P. 


. t For a more detailed description of the construction of the cell the 


reader is referred to Mr. W. C. Fisher's recently-published book, The 
Potentiometer and its Adjuncts.” -— 
І Abstract of а lecture before the Royal Institution of Great Britain 


February 4, 1898. 


the anti-cathode being stationary in the position shown. Неге, as 
will be seen, the less the distance between cathode and anti-cathode 
the less is the length of the alternative spark. This distance in 
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Fic. 8.— Diagram showing how the Resistance of a Tube is altered by 
varying the position of the Anode. | | 


this case does not appear, however, to be the determining factor as 
16 is more than counterbalanced by the more important factor of 
the position of the cathode relatively to the glass walls of the tube. 
We have a gradual decrease in the length of the alternative spark 
as the cathode is moved a little towards the anti-cathode, then a 


* - 
SEER 
— A 
BEESEIEBUEIEIS P d 
111 
BRE UE 


— = —— ът» 
<» -— «D UID — — =» que Bee o =, 


„” 
- 


——— ͤ—ͤ—ͤ—m ͤ8— a 
ы — 5 


т 
- 
A— m n? 


~ 


Pewee ee o ар ч» =» wwe =» ee 
~ 


`~ 


— 


Fila. 9.— Diagram showing how the Resistance of a Tube is altered by 
varying the position of the Cathode. 


further much more rapid decrease as the cathode emerges from the 
annex, and а still further slight decrease as it is moved away from 
the glass walls out into the bulb. 

Now as to the effect upon the ше гаув, аз it has been before 
remarked, the greater the resistance of the tube and the greater the 
E.M.F. necessary to cause a discharge to , the greater is the 
velocity of the atoms that form the cathode rays, and the more 
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penetrative are the Róntgen rays produced. Further, so far as 
the moving cathode is concerned, the supply of atoms appears to be 
of great importance. If penetrative Rontgen rays are desired the 
access of atoms to the cathode mast be restricted. If only a few 
atoms can get to the cathode these are projected at great velocity ; 
if there is too ready acaess the atoms crowd in upon the cathode 


and the electrical charge of the latter is unable.to throw them off |. 


with much speed. It is possible to restrict the supply of atoms to 
the cathode either by bringing the latter back into а recess or 
anner, as in the tube just shown, or а tube such as Fig. 10, in 
which both cathode and anti-cathode are fixed, but in which there 
is а movable conical glass shield which can be brought up from 
behind the cathode во as to impede the access of the atoms which, 
as we have seen, come in round the edges of the cathode, to any 
desired extent. This tube regulates just as did the adjustable 
cathode tube, and ita efficacy goes а long way to prove that the 
theory as explained above is substantially correct. 


Fic. 10.—Tube with Adjustable Glass Shield. 


In order to produce the sharply-defined Róntgen photographs it 
is, of course, of the utmost importance that the rays should be 
given off from a very small area or point. The best and most 
accurate way of investigating this area of the anti-cathode is by 
means of pin-hole photography. With a pin-hole very fairly 
accurate and distinct images can be obtained. It is only necessary 
to place a sheet of lead, pierced by a pin-hole, near the tube, and 
then to examine the rays coming through the hole with a fluorescent 
screen placed some way behind the lead sheet in order to see 
exactly the size and shape of the active area of the anti-cathode ; 
or instead of the screen a photographic plate may be employed and 
the effect recorded. Fig. 11 shows three pin-hole photographs of 


Rontgen rays as for light, the intensities of the two radiations, 
supposing them to be equal to start with, would be in the propor- 
tion of 25 to 1. Each plate was exposed in sections for varying 
lengths of time—5, 10, 15sec., and so on, each succeeding 
section being exposed 5e. longer than the preceding one. 
By sliding the two negatives past.one another it is possible to com- 
pare them very accutately, and the section exposed to the light of 
the standard candle for 10sec. is almost exactly of equal den- 
sity to the section exposed to the Rontgen rays for 25sec. 
The photographic power of this particular Röntgen ray tube—and 
it was a very good one—was therefore less than one-sixtieth of that 
of one standard candle. | 

With regard to the true nature of the Róntgen rays there have 
been many theories. Опе of the last is the theory first suggested 
to the writer early in 1896 by Prof. George Forbes, and recently 
independently enunciated and elaborated by Sir George Stokes, 
which imagines them to be frequently but irregularly repeated, 
isolated, and independent disturbances or pulses of the ether, each 
pulse being similar, perhaps, to а single wave of light, and consist- 
ing of а single transverse wave or ripple, but the pulses following 
one another in no regular order, or at any regular frequency as do 
the trains of vibration of ordinary light. 

Then again, there is the question of the mechanism by means of 
which the Röntgen rays are produced. They are generated by the 
impact of the cathode rays upon the anti-cathode, and it is now 
becoming more and more certain that the cathode rays consist of 
negatively-charged atoms travelling at enormous velocity. If we 
accept this view, there are obviously several methods by which we 
may imagine the Röntgen rays being generated by the impact of the 
travelling atoms upon the anti-cathode. . Each cathode ray atom 
carries а 1 charge, while the anti-cathode is positively 
charged, so that when the two come into contact an electrical dis- 
charge will take place between them. As the electrostatio capacity 
of the atom must be exceedingly small, the periodicity of oscillation 
and the wave frequency will be enormous, while at the same time 
the oscillation will probably die out with sufficient rapidity to admit 
of only one or two complete periods. At the same time the greater 
the difference of potential between atom and anti-cathode at the 
moment of impact the greater will be the amplitude of oscillation, 
and the more vigorous and far-reaching the etheric disturbances. 


Fic. 11.—Pin-hole Róntgen.ray Photographs of the active Anti-cathode 
Surface for three different distances between Cathode and Anti-cathode. 


the anti-cathode taken in this way, giving the effect produced with 
four different distances between the cathode and anti-cathode. 
The largest figure is produced with the greatest distance, and 
vice versü. It will be observed that owing to the anti-cathode 
being placed obliquely to the cathode the figures are all 
oblique, though somewhat imperfect, conic sections ; further, 
that when the-distance between cathode and anti-cathode is great, 
we have a section of the divergent cone giving a hollow ring with 
a central spot, just as was visible with the carbon anti-cathode. 
The ring gets smaller and smaller and finally disappears as the dis- 
tance between the electrodes is reduced andthe focus approaches the 
anti-cathode. It will also be noticed that where in the ring portion 
of the figures the cathode rays strike most normally—that is to 
say, at one of the two points of greatest curvature of each ellipse— 
the Róntgen rays are produced more actively than in the remain- 
ing portion where the cathode rays impinge on the anti-cathode 
more оп the slant. This is still more marked in Fig. 12, which 
Shows what are practically sections through the major and minor 
axes of one of the images shown in Fig. ll. They were taken 
similarly to the others, but with the pin-hole and photographic 
plate almost in the plane of the anti-cathode. 

It is often imagined that because the Rontgen rays are so very 
penetrating, therefore they are of the nature of an invisible light 
of great intensity, which, though not affecting the human retina, 
acts upon photographic plates very powerfully. This is quite 
erroneous, and, as а matter of fact, the photographic effect of 
Röntgen rays is relatively very feeble. I have investigated this by 
means of two photographic plates whioh I have exposed repie 
tively to a very powerfully-excited Röntgen ray tube, screened by 
black paper to remove the visible luminosity, and to the light of a 
single standard candle. The Röntgen ray tube was employed at a 
distance of 2ft., and the candle at a distance of 10ft., so that, 
according to the law of inverse squares, which holds good for 


Fic .12.—Similar Photographs to Fig. 11, but taken almost in the plane 
of the Anti-cathode across the major and minor axea of the active Anti- 
cathode Surface. | 


Or we may imagine а more purely mechanical origin for the Rontgen 
rays. It is believed that the velocity of the cathode rays is enor- 
mous, being, as recently measured by J. J. Thomson, over 10,000 
kilometres per second. Assuming that at the velocity of the 
cathode ray atoms these do appreciably drag the ether with them, 
there may be some ether effect produced analogous to the atmospheric 
effect that is noted as the crack of а whip or а clap of the bands, as 
each atom hits the anti-cathode and rebounds.* Or, again, it 1s 
conceivable that the phenomenon is merely one of heating, and that 
the cathode ray atoms are by impact with the anti-cathode raised to 
such an enormous temperature, that they give off for & short space 
of time super-ultra-violet light. Taking a velocity for the atoms of 
10? centimetres per second, as found by J. J. Thomson to be the 
minimum velocity of the cathode rays, and calculating the tempera- 
ture to which a nitrogen atom would be raised if, when travelling at 
this speed, it were instantly brought to rest and the whole of its 
energy converted into heat in the atom itself, we have acco to 
the formula e 


t 23S’ 
T =the rise in temperature in degrees centigrade ; 
V =the velocity in centimetres per second ; 
J =joules equivalent; 
S =the specific heat of nitrogen. 
Showing that the rise in temperature is no less than the 
stupendous figare of approximately 50,000,000,000°C. This is upon 


* Since the above was written the writer's attention has been drawn to 
Prof. J. J. Thomson’s Paper, *A Theory of the Connection between Cathode 
and Róntgen Rays," in the Philosophical Magazine for February, in which 
it is suggested that Rüntgen rays consiet of very thin and intense electro- 
magnetic pulses produced in the ether by the sudden stoppage by the anti- 
cathode of the electrified particles of the cathode rays. 


in which 
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the probably erroneous assumption that the specifio heat remains 
constant ; but there is obviously an ample margin to admit of a 
temperature being actually obtained enormously transcending the 
electric arc or anything of which man has any knowledge. Perhaps 
it may be objected that it is only when we come to deal with aggre- 
gations of atoms that we can speak of heat, and that a hot atom is 
в physical absurdity. If, however, we look upon heat as a rhythmic 
dance of the atoms, perhaps we may also contemplate the possibility 
of a single atom executing а seul and giving pulses to the ether 
at each of its movements. In any case this difficulty disappears if 
we imagine the cathode ray particles each to consist of an aggrega- 
tion of atoms. 

The fact that substances of high atomic weight form the most 
efficient anti-cathodes lends force to the suggestion that the 
Rontgen rays are produced in some way by the sudden removal 
of velocity from the atoms that form the cathode rays, owing to 
the collision of these latter with the comparatively stationary atoms 
of which the anti-cathode is composed ; while the effect observed 
with the pin-hole photographs of the anti-cathode, in which, as has 
been seen, the cathode rays that strike the anti-cathode most 
normally are the most effective in producing Röntgen rays, is also 
in accordance with this view. 

More tban two years have now elapsed since the date of Róntgen's 
discovery, and nearly 20 years since the commencement of the 
researches of Crookes. Неге, as always, we find that **Art is long, 
opportunity fleeting, experiment uncertain, judgment difficult." 
Thus wrote the Greek Hippocrates some 23 centuries ago, and time 
has not impaired the truth of the ancient aphorism. 


ON THE MAGNETIC SUSCEPTIBILITY OF LIQUID 
OXYGEN.* 


BY PROFS. J. A. FLEMING, M A, D.SC, F. R. S., AND JAMES 
DEWAR, F.R.S. 


In а previous communicationt we have described the initial 
Investigations made by us to determine directly the numerical value 
of the magnetic permeability of liquid oxygen, and we there indi- 
cated that we hoped before long to present to the Royal Society 
the results of other experiments made by a different physical 
method which we anticipated would enable us to state whether 
liquid oxygen has a constant magnetic susceptibility, or whether, 
like a ferromagnetic substance, its magnetic susceptibility alters 
when subjected to different magnetic forces. We have recently 
obtained results which, though limited to а certain range of force, 
we think afford fairly trustworthy values of the magnetic suscepti- 
bility of liquid oxygen under magnetising forces varying from 500 
to 2,500 C.G.S. units, and place them therefore on record. 

The method used by us in these last experiments depends on the 
well-known fact that if а body, either paramagnetic or diamagnetic, 
is placed in a magnetic field of variable strength, it is subjected to 
a mechanical force tending to displace it in the direction in which 
the field varies most rapidly. If the susceptibility of the body is 
80 small that it does not sensibly disturb the distribution of the 
field the measurement of this mechanical force may be made to 
furnish a knowledge of the absolute value of the magnetic suscepti- 
bility. The necessary conditions are, however, that the volume 
(V) of the body must be of such small magnitude relatively to the 
form of the field that its magnetisation is not sensibly different 
from that which it would obtain if immersed in a uniform field, and 
also that the magnetic susceptibility (k) of the substance must be 
of small absolute value. Under these circumstances, if f is the 
mechanical force (reckoned in dynes) acting on the body, and H is 
the strength of the field at its centre, then the force in the direction 
x is given by the equation: 


у=күн“Н. 

dx 
The value k thus determined is a difference value—that is, it is 
equal to the difference between the susceptibility of the body and 
that of the medium in which it is immersed. Hence, if one and 
the same body is placed in the same divergent field, but alternately 
surrounded by different media, the difference in the apparent sus- 
ceptibilities of the body in the two cases will give us the difference 
of the true susceptibilities of the media. The experimental method 
employed by us consisted, therefore, in determining the forces 
acting on a small sphere of known susceptibility when suspended 
t in air, and next in liquid oxygen, and hence deducing the 
difference of the susceptibility of liquid oxygen and air, and there- 


fore the absolute value of the susce tibility of liquid oxygen, 
knowing that of air. 1 i 
e !...... 1, 


* Paper read before the Royal Society. | 
t Proc. Roy. Soc., 1896, Vol. 60, p. 283, “ On the Magnetic Permeability 
of Liquid Oxygen and Liquid Air." | 
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The first step was the construction of an electromagnet capable 
of producing the required field. From the above-named con- 
ditions of suceess it will be seen that since the volume and 
susceptibility to be measured are both small, it is essential 
that the magnetic field shall not only be large but must vary 
very rapidly, or else the forces to be measured will be small. An 
electromagnet giving the required field was therefore designed 
as follows :—The exciting bobbin consists of a single coil of double 
cotton-covered copper wire, No. 14 S. W.G. in size. The coil is 30cm. 
long, 18°5cm. in outside diameter, and the aperture in the coil 
9'Dcm. in diameter. The total weight of double cotton-eovered 
copper wire on the bobbin is 71lb., and the total length of wire is 
roughly about 3,300ft. The total number of turns of wire on the 
bobbin is 2,478. The wire is capable of carrying 12 or 14 amperes 
for considerable periods of time without dangerous heating. The 
total resistance of the wire is very nearly 5:5 ohms at 20°С. This 
bobbin of wire is enclosed in а cylinder of mild steel of the same 
height as the bobbin, the walls of which are 2'5cm. thick. This 
cylinder has movable circular end plates of steel 2:5om. in thick- 
ness fitting it, and in these plates are circular holes 9om. in 
diameter. А soft steel core was also provided, 37cm. in length, 
and 9cm. in diameter, and having из) studs screwed into it to 
that the core oould be held in the position shown in the diagram. 
The end surface of the inner core was 7:5cm. below the upper 
surface of the wire coil. The steel used is high-permeab ity 
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magnet steel. On passing a current through the magnet coils a 
magnetic field is created in the space just above the upper end of 
the inner steel core, which is very divergent, and which is not only 
strong, but varies very rapidly in an axial direction. 

This magnet was placed underneath a shelf on which stood a very 
sensitive short-beam chemical balance capable of weighing to one- 
tenth of a milligramme. From one pan depended a fine wire passing 
through a hole in the balance case and shelf, and served to suspend 
a ball just within the field of the magnet. If the ball was counter- 
poised by weights and the magnet then excited, the ball was sub- 
jected to an upward or downward force which either decreased or 
increased its apparent weight, according as it was diamagnetic or 
paramagnetic. If W is the gain or loas in weight on exciting the 
magnet, V the volume of the ball, H the strength of the field at its 
centre, and dH/dx the rate of change of the field in a vertical 
direction, then the equation 


981W =k, vH 4 H 
ах 

ives us the value of the apparent magnetic susceptibility (К) in 

si of the body weighed. PE 
In order to apply the method we require to know the value of the 
field H at different parts along the vertical axis of the magnet and 
also the value of the field for various exciting currents. А careful 
preliminary investigation on this point was therefore made. 
Constant currents varying from 1 to 12 or 14 amperes were passed 
through the magnet coils and by means of a small secondary coil 


E 


820 


attached to a calibrated ballistic galvanometer the field strength 
at various points in the vertical central axis of the magnet was 
measured. These measurements extended from close contact with 
the magnet core to а point about 10cm. above the end surface of 
the recessed polar end of the inner steel core. The distance іп 
centimetres of any point from the end polar surface of the inner 
steel соге is denoted by x, this measurement being made as exactly 
as possible along the central vertical axis of the magnet. The 
strength of the field at this point in C.G.S. unite is denoted by H, 
and the space rate of change in the x direction by dH/dx. The 
following tables give the exciting currents (A) in amperes measured 
by a Weston ammeter, No. 3,134, and the values of x and Н. The 
value of dH/dx at any point can be at once determined from the 
curve of Н in terms of z. 


Table І. — Magnetisation Curves of Tubular Electromagnet, the 
Induction Dexsity or Field being measured at а point x Centi- 
metres from the Pole Face on the Axial Line, 


Exciting Induction density (H) at various distances 
current by | True current х from the pole. 
Weston in amperes. | 
ammeter, 
No. 3,134. z—0'15em. | x=2°70em. | т=5'25сш. 
15 15:15 4,574 e. bs 
14 14141 4,200 ds iss 
15:9 14:040 «es 5,269 ca 
13 13:127 4,051 5,194 i 
12 12 094 5,848 5,070 | 2,002:5 
11 11124 5,648 2,888 1,897 
10 10:075 3,407 2/12 | 1,725 
9 9:082 5,194 2,543 1,682 
8 8:059 5,014 2,510 | 1,557 
7 7:059 2,164 2,153 1,418:5 
6 6:020 2,504 1,957 | 1,273 
5 5:015 2,220 1,740 1,139 
4 3,968 1,884 1459 | 9555 
5 2:994 1,481 1,161 749 
2 1:858 992 | 767 | 491:5 


The induction density or field along the axial line was also measured 
for two constant excitations corresponding to currents of 12 094 
and 6 020 amperes at various distances along the axial line, and the 
results are given in Table II. 


Table II.—Induction Densities (Н) of Field of Tubular Electro- 
magnet at various distances x along the Axial Line. 


Field = Н in C.G.S. units. 


Distance Field H in C. G. S. units Distanca 
„гош pole For 6:020 | For 12:994 17000 Pole Por 6-020 | For 12:094 

amps. amps. amps. ampe, 
015 | 24855 | 5855 | 617 | 10520 | 1,666 
058 | 211755 | 3825 | 660 | 9655 | 1521 
11 | 24040 | 571 | 703 | 8670 | 1,585 
144 | 23076 | 3582 | 746 | 700 | 1260 
187 | 21965 | 3419 | 789 | 6800 | 1,099 
230 | 20680 | 35,225 | 832 | 5960 955 
275 | 19350 | 3016 | 875 | 5095 805 
516 | 17940 | 2830 | 910 | 4250 681 
559 | 16660 | 2624 || 961 | 3565 564 
402 | 15570 | 2455 | 1004 | 2945 462 
445 | 14555 | 2,201 | 1047 | 2314 368 
488 | 13460 | 2128 | 1091 | 1899 289 
531 | 12530 | 1960 | 1138 | 1421 208 
574 | 11515 | 1820 | 1176 | 1142 175 


The results in Tables I. and II. were then set out carefully іп а 
curve, and from these curves an interpolation table constructed, 
showing the axial field at various points on the axis for different 
exciting currents, and these values are given in Table III. 

Having calibrated the magnet, the following objects were pro- 
vided to be used as bodies to weigh in the field, viz. : (1) A silver 
ball, (2) a rather smaller copper ball, (3) several hollow glass balls 
containing a little mercury, and (4)a bismuth ball. In order to test 
the method and obtain confidence in the results we made a number 
of preliminary measurements on the magnetic susceptibility of 
water, solutions of manganese sulphate, and ferrous sulphate of 
known densities. These experiments were made by weighing the 
silver ball or hollow glass ball when immersed in these liquids con- 
tained in а beaker placed in the field cavity of the magnet. Five 
weighings were always made: (1) The weight of the ball in air, magnet 
not excited ; (2) the apparent weight of the ball iu air, magnet 
excited ; (3) the apparent weight of the ball in water, magnet not 
excited ; (4) the apparent weight of the ball in the solution used, 
magnet not excited ; (5) the apparent weight of the ball in the 
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Table III.—Summary of Results of Field Measurements of Axial 
Field of Tubular Electromagnet. 


Current Ratios of induction density or 


by Distance то pole face | geld Н to field corresponding to 
Weston on axial line. 6:0 or 12:0 true amperes. 
ammeter, | — Se cedi iie! ccs poe — 
No. 3,134. | 0`15ст. | 2°70cm. | 5'25ст. | 0`15ст. 270cm. | 5'25cm. 
0 0 0 0 0:0 0:0 0:0 
2 994 762 492 0:5589 0:3908 | 0:3862 
5 1,416 1,148 742 0°5923 0:5887 0:5825 
4 1,778 | 1,460 952 077135 07487 | 07473 
5 2,220 | 1,726 | 1,128 0:8908 0:8852 | 0:8854 
6 2,492 1,950 1,274 10000 1:0000 1:0000 
7 2,760 | 2,158 | 1,422 1:1075 11066 | 1:1161 
8 2,996 | 2,346 | 1,556 1:2022 1:2051 | 1:2213 
9 5,226 2,554 1,678 1:2945 1:2995 1:3171 
9 3,226 | 2,554 | 1,678 0:8402 08365 | 0:8466 
10 5458 2,712 1,782 0:8954 0:8950 0:8991 
11 5,650 | 2,880 | 1,890 0:9506 0:9504 | 0:9536 
12 3,840 5,030 1,982 1:0000 1:0000 1:0000 
13 4,028 5,178 2,080 1:0490 1:0488 1:0494 
14 4,208 | 3,220 | 2,168 1:0959 10957 | 1:0039 
14:5 4,292 5,590 2,210 1:1177 1:1188 1:1153 
15 4,374 3,460 1:1391 1:1420 1:1372 


| 2,254 


weighings we obtain all the required information. For from (1) 
and (3) we obtain the volume of the ball, and from (1), (2) and (3) 
the magnetic susceptibility of the ball, and from (4) and (5) the 
magnetic susceptibility of the liquid. 


(To be concluded.) 


A METHOD OF COMPARING VERY LOW 
RESISTANCES. 


The following method of comparing very low resistances, devised 
by MM. Alfred E. Müller and Hermann Wallau, was recently 
given in l'Industrie Electrique :—Let R be the standard and z 
the resistance to be compared with it. These two low resistances 


carry terminals for leading the current to them, and also terminals 
a, b and c, d, which define the resistances. R and x are connecte 
in series, and between their extreme terminals are connected two 
10,000 ohms resistance boxes А and B, also in series, one of these 
having all its plugs, the other no plugs at all. A sensitive galvano- 
всоре is connected with one terminal between the boxes A and B, 
and the other successively to the four'points a, b, c and d. From 
an external source—a battery of accumulators, for instance— 
constant current is sent through the two resistances R and 2. 
For each of the positions of the galvanoscope the resistances in the 
two boxes are varied, their sum being maintained constant 
(10,000 ohms), until the galvanoscope is at zero. If the four resist- 
ances, taken out of the box A to effect this, be designated by 
a, b, c, and d respectively, corresponding to the observations when 
the galvanoscope is connected to each of these terminals, the value 
of x is given by the equation :— 


So far as regards rapidity this method is inferior to Lord Kelvin 8 
double bridge, as it requires four successive teats, during which the 
current must be maintained rigorously constant. On the other 
hand, it is a most simple application of tho apparatus most 
frequently met with in laboratories. The method can equally be 
applied to the measurement of the internal resistance of an 


liquid, the magnet being excited with a known current, and the | accumulator by replacing the continuous current by an alternating 
position of the ball in the field accurately known, From these | current and the galvanoscope by a telephone, 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the 
accounts of which have been analysed, together with 
the dates on which statements and analyses of 
accounts have appeared :— 


Bedford (Municipa!)...... Mar. 3 Islington (Vestry) ) June 24 
Bournemouth (Company)..June 4 | Kingst'n- on- Th'mes (Mun) Маг. 25 
Bradford (Municipal) ....May 20, Leeds (Company) ........ April 1 


Brighton (Municipal) ....May 6 
Burton-upon-Trent (Mun.)April 15 
Cambridge (Company) ....June 17 


Newcastle- on-Ty ne (Co.). April 99 
Northampton (Company),. April 18 
Notting Hill (Company) ..Mar. 11 


Charing ‹ ross (Company).. April,22 | Oxford (Company)) April 5 
Chelsea (Company) ...... May 20 Richmond (Company) . . . Mar. 4 
Clerkenwell (Company) .. Mar. 18 Scarborough (Company) . . April 1 
Dover (Company) ........ Mar. 11 St. Pancras (Vestry)...... May 13 
Guildford (Company) ....May 13 Shoreditch (Vestry) ...... May 27 
Hammersmith (Vestry) .. June 10 Southampton (Muni-ipal).June 3 
Hanley (Municipal) ...... April 8 Wandsworth (Company) . . Mar. 18 
Haat'gs & St.'Leonard's(Co)April 29 Westminster (Company).. April 22 
Hove (Company) ........ May 6 ! Worcester (Municipal) ..May 13 


Huddersfleld (Municipal). Mar. 25 Yarmouth;(Municipal)....June 17 


St. James and Pall Mall Electric Light Co. (Ltd). 

It has been said that the 5t. James' and Pall 
Mall Electric Light Company (Limited) is in happy 
possession of the cream of the electric lighting of 
London, its area of supply abounding in wealthy 
consumers and in clubs and other places of recrea- 
tion where artificial light is used in large quantities 
for many hours every day. The Company certainly 
knows how to turn to the best advantage the 
pleasant places in which its lines are fallen; 
successful from the first, it has improved year by 
year the security and prosperity of its position, 
until in its last year of working it was enabled to pay 
143 per cent. on its Ordinary capital, as compared 
with 104 per cent. in the previous year. Nor 
could this dividend be declared until £100,000 
of Preference capital had earned 7 per cent. and 
the 100 Founders’ shares of the nominal value of 
£1 each had been presented with the princely dividend 
of £75. 10s. 4d. per share, to say nothing of the 
Debenture charges. 

The total share capital received to December 81st 
last was £200,000, of which £99,900 was in Ordinary 
shares. Loan capital received is repre:ented by 
£50,000 in Four per Cent. Mortgage Debenture 
Stock. The capital expended is £251,077, some 
44,077 in excess of actual receipts, and represents 
the low sum of £65. 10s. per kilowatt installed. The 
rated capacity of the plant is considerably under the 
actual lamp connections, the latter standing at 
123,000 lamps. During the year the capacity was 
increased by the uddition of 1,130 kilowatts iu 
generating plant; the lamp connections, however, in- 
creased only 15,000 in the same period. Business in 
the sale of units grew from 2,101,131 to 3,028,242 
units, an increase of about 25 per cent. per annum. 

Turning to the Revenue Account we find that 
while the gross receipts increased from £55,940 to 
£68,270, the total expenditure out of revenue 
increased only from £22,988 to £28,079; thus 
bringing the working profit from £33,002 up to 
£40,191. Reckoned as per unit sold, this indicates 
a decline from 5:594. to 5:414. in the receipts, and 
from 2:29d. to 2-23d. in the costs, showing a net 
decline of 0:124. per unit sold. This latter is accoun- 
ted for by the system of discounts in operation, the 
larger consumption per lamp practically reducing the 
tariff. It is to be observed, however, that the net re- 
ceipts have increased in greater proportion than the 
capital expenditure, representing 16:2 per cent. last 
yeat as againstonly 13:9 per cent inthe previous year. 

The following distribution has been made of the 
£40,191 working profit, to which must be added the 
£328 brought forward from the previous account. 
After paying £1,440 interest on loan capital, a 
sum of £9,270 has been set aside against depreciation, 
this latter appropriation being at the liberal rate of 
nearly 3} per cent. of capital expended. Out of the 
£29,122 remaining dividends as already specified 
were distributed. 


deducting £1,657 net loss on sales of old plant and £2,165 to general expenses during construction in 1596 and £556 loss on sales of old plant in 1897. 
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ST. JAMES' (LONDON). 


Undertaking Worked by............ The St. James’ and Pall Mall Electric Light 
Date of Commencement of Supply | 1888. | [Company (Ltd.) 
System of Supply ................. ‚... | Three-wire continuous current, 

Chief Engincer wp ( Sydney T. Dobson. 

.ññr]P '. ññññ SD 
YEAR ENDED DEC. 31st. 1896. 1897. 
UANTITIES— 
А РЕНЕА A EE НЕ 2,681,968 5,586,944 
„ SOLD (TOTAL) . өз 2,401,431 3,028,242 
„ sold to comsumers .......... . 2,401,431 5,028,242 
„ sold for public lighting, &. — = 
„ used on 1 9 E : КОШОГО 28,682 48,944 
UNITS SOLD per 8 c.p. LAMP CAPACITY 219 2 
Maximum supply demanded ............ = E 
Number of public lanps . 60 60 
Number of consumers . — 1,600 
Connections to mains in 8-c.p. lamps... 108,C00 125,000 
CAPACITY OP PLANT IN 8-c.p. LAMPS 86,000 120,000 
CAPACITY OF PLANT IN KILOWATTS 2,750 3,880 
‘Per kilowatt Per kilowatt 

CAPITAL— . TAL 1 capacity, | ТОНІ. | caracity. 
AUTHORISED (TOTAL) .................. £300,000 , £109 £300,000 £773 

Share .......... — —— Ó 200,000 12:8 200,00) 51:6 

Loan (including Debenture charges) 100,000 564 100,000 258 
RECEIVED (ТОТАТ1,)........................ 250.000 910 | 950,000 644 

S ͤ V8 200.000 72:8 5900 51˙5 

Loan (including Debenture charges) 50,000 18:2 50,000 12:9 
AUTHORISED, NOT RECEIVED(TOTAL)| 50, 000 182 E0,000 12:9 

Share (unissued) .............. nil — ni — >? 

Share (uncalled) .................. А nil — nil — 

Loan (including Debentures) ...... 50,000 18:2 50,000 12:9 
REPAID (TOTAL) )))) . Т == = — — 
RESERVE OR SINKING FUND ........| 15, 000 5:46 15,000* 3:86 
DEPRECIATION FUND ......... — = as ze — 
EXPENDED (TOTAL) .......... MAN .. | 241,328 878 | 954077 6555 

Lands and buildings ............... 91,534 35:2 97,925 252 

VIG ое cce A e ours 79,414 28:9 80,984 20:9 

Main 5 64,957 23:4 69,179 178 

Miscellaneous  ................. eee 6,323 2:00 5,991 1:54 
BALANCE OF CAPITAL ACCOUNT... . | +8672 315 4,077 - 105 

REVENUE— Я Total. Peru | Total. Per unit sold. 

14! 8 £55,940 b 59d. | £68,270 5:41d. 
Revenue from киррїу..................... 53,859 5:59d. 64,879 5144. 
" meters, &c. bl 1,5744 | 01574. 1,529 0:121d, 
= public lighting ... 108 0*011d. 1,497 0:119d. 
›„ sale of lamps, Ke — — — Е 
5 miscellancous sources.. 998 0:06d. 565 0:02894. 

EXPENDITURE— 

TOTAL COSTS ............. сосен £22,938 229d. | £28,079 2 23d. 
WORKS COST q | 13,518 135d. 17,977 1494. 
Generation of Elcctricity............ m 12.2607 Год. 10,4907 P3040 

Fuel (including cartage, &c.) ...... 5,024 0:502d. 6,514 0°516d 

Oil, waste, water, stores. 815 0:082d. 922 0:07314d. 

Wages at station.... ee 4,7055 0 471d. 5,1585 0:4074 

Repairs & maintenance at Station 1,912 0`1914. 3,773 0:2994. 
Distribution of Electricity nosece. к EM Ей om 

Waren, xm — 5 — — 0 E 

Repairs, renewals of mains, &c. ... 914 0:091d. 1,145 0:0909d. 
Public Liiſlit ing 29 0˙0 . 73 00304. 

Attendance ....... F ; 

Renewals irea уены ке кыа \ 92 010564, 975 0'0504. 
MANAGEMENT CHARGES, &с. ........ 9,417 0:342d. | 10,101 0:800d, 
NM !( ²⁰ ein ³ iux RUE ES — — — = 
Rent, rates, taxes ........................ i 2,716 0`#7 24. 2,701 0:214d. « 
Management ....... eese FFC 6,701 0:67 0d. 7,400 05%, 

Serie . 5,517 0:5324d. 5,963 0:4724. 

Stationery, K ———ũ:ũ Ке 257 0`02А4. 217 0°0174. 

Establishment charges 290 0:029. 594 0`0514. 

Law charges, K. 857" 0'086d. 826 0:0654d. 

% to mean % to mean 

FINANCIAL RESULTS— | le ТОЗ. рер 
WORKING PROFIT FOR YEAR ...... .. | £33,002 | 1397 £40,191 | 1627 

Carried to Depreciation Fund ... 5,975 251% 9,270 8147, 

Carried to Res. or Sinking Fund.. — — — E 

Netint. on loans (incl. Deb. charges) 1.505 0:634% 1,440 0:5817 
BALANCE FROM LAST ACCOUNT ...... 135 | 00568% 398 | 01307 
Do. AVAILABLE for DISTRIBUTION, &. 21,505° | 894% 29,422 | 1197 
! ] ⅛ ¼êm‚ -. v EE — — as 
ORDINARY DIVIDEND PAID ............ 10174 = 141%4 Е 


7. of TOTAL COSTS to GROSS REVENUE 40:37 419% 
Expenditure per kilowatt capacity . £8. 6s. 10d. £7. J 104. 
REVENUE PER KILOWATT CAPACITY £20. 18s. Od. £17. 11s. 7d. 
Expenditure per 8-c.p. lamp capacity.. эз. 44. 4s. 8d. 
REVENUE PER 8.C.P. CAPACITY ...... 13s. 01d. 118. 41d. 
REVENUE PER 8-C.P. CONNECTED ... 10s. 4id 115. 144. 
Price charged for lighting, per unit ... 6. 6.1. 

„ for power, per unit 44. Ad. 

„ for publie lighting ...... ..... НЕЕ 


KEFMAREKS.- * Capital Reserve Fund by premium on Preference shares. 


£24. 198. Od. 


| ne а Tuchides rental of 
motors, £100. b Wages ab distributing stations included in item “ Wages at station.” c After 


d Alto a 7 


per cent. 


dividend on Preference shares and £26. 17. 6d. per share on the Founders’ shares in 1896 and à 7 per cent. dividend on Preference shares and £75. 108. 40, on Founders’ 


shares In 1897. e Over-expended. 
£139 to auditing and £486 to insurance. 


J Includes miscellaneons expenses, £89 in 1596 and £112 in 1897. g Includes in 1896. £133 to auditing and £425 to insurance, and in 1597, 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Euron 
YouwG. This work із now ready. Some extracts from the book 
have already appeared in The Electrician, from which it will be 
seen that the latest ractice in Electrical Testing for Telegraph 
work has been treated à br the Author, 


ELECTROMAGNETIC THEORY, VOL. IL— 
second volume of this important work 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dann SmeLam and Е. C. RAPHAEL, 


PRIMARY PATTER work on this subject will shortly be published, 

кшш че theory and practice of the Primary Battery up to date. 
k will be pre illustrated. 
The 


SECONDARY BATTERIES.—By E. J. Wapse. Fully illustrated. 
Author ín this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francos Јинг, mat 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
are in America, and will give the latest practice in this important 
subject. . 

"THE ELECTRICIAN” WIREMAN’S POCKET-BOOK.—" The Electrician" 
Company will shortly publish а valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIC ARO.—By Mrs. Arrron. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 


OxtvER Haun. The 
in an advanced stage, and 
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supplied. These sets are very scarce, and early application should be made. 


PROFITS OF MUNICIPAL UNDERTAKINGS. 


With irrelevant periphrasis and metaphors somewhat mixed, 
Bailie Ww. Macrav, of Glasgow, told the Municipal Electrical 
Association, at ita recent meeting, how local authorities should 
appropriate their profits, when they are in the happy con- 
dition of having made any, out of their electric supply under. 
takings. A reprint of his Paper on the subject will be found 
in another column this week. While it is there confessed 
that profits are more easily distributed than secured—an 
indirect way of admitting the difficulty most local authorities 
have had in keeping their heads above water—it is claimed 
that * when a Corporation does come to hold something like 
a monopoly, it ought to have a surplus every year." Inci- 
dentally, we may observe that the word ‘ monopoly” 
sounds strangely in the mouth of a representative of muni- 
cipalisation, We thought it had been repeatedly urged that 
tho Electric Lighting Acts were directed against monopoly ; 
but it appears that a monopoly is only hateful when it is 
the privilege of a company, and is miraculously converted 
into an unmixed blessing when acquired by в local authority. 
However that may be, and notwithstanding Bailie Macrav's 
dictum, local authorities, generally speaking, have found more 
difficulty than companies in making any real profit out of 
their so-called electric light monopoly. There is nevertheless 
an interest, if only academic as regards the majority of cases, 
in discussing the proper way of disposing of municipal profits, 
which, like other forms of riches, are apt, unless sharply 
looked after, to take to themselves wings and fly away. This 
being the state of affairs it would seem to be the safest course 
to discount the possibility of future flight by making each 
year's surplus act as a species of guarantee for the advent of 
profits in futuro. It might be supposed that this elementary 
principle of financial management would commend itself to 
everyone as a mere axiom; but no—it is strongly advocated 
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in many quarters that the only right course open to an elec. 
tricity department with a surplus is to make a present of that 
surplus to the ratepayers. Itis, in fact, an ideal of this school 
of visionary economists that the ratepayer should vanish in 
all but name, the sums in which he was formally mulcted 
for local rates being obtained indirectly as the aggregate sur- 
plus of innumerable municipal undertakings. We are not 
here concerned with the operations of this ill-balanced and 
proportionately unfair system of taxation or rating, except in 
во far as it may affect the prosperity or otherwise of electrical 
industry. Regarding the matter purely from this point of 
view, we consider that those responsible for the continuous 
well doing of à municipal electrical department should resist 
every attempt to deprive them of any profit that may accrue, 
for such a profit, in our opinion, ought to be used solely to 
develop and strengthen the position of the undertaking to 
which it pertains. It has been said that inasmuch as the 
ratepayers have to cover any deficit, they ought to have the 
benefit of any surplus. If this is advanced as a business argu- 
ment, it simply means that sums paid out of the General 
District Rate to cover a deficit are to be regarded as temporary 
loans to revenue account, to be repaid out of whatever sur- 
plus may subsequently accrue. But that is no justification 
for demanding that all future profits, to whatever extent 
arising, shall be expropriated in reduction of rates; and elec- 
trical undertakings should be defended from so servile an 
obligation. This is not the first occasion on which we have 
advocated this policy ; and in our leading article on ** Muni- 
cipal Electric Supply at a Profit" (Vol. XL., p. 590) the 
question is discussed in greater detail than we have space for 
now. Bailie Macuay is practically in agreement with us as 
to this policy; his peculiar mode of expressing it is that in 
Glasgow they let every herring hang by its own head,” 
which being interpreted means that each municipal under- 
leking is allowed an independent existonce, so far as the con- 
trol of its finances and profits is concerned. We heartily 
endorse the view of the Glasgow Electricity Committee that 
by reducing the price of current the demand is increased, and 
that an increased demand enables the price still further to be 
reduced until it reaches the irreducible minimum. This is 
facilitated by applying a large proportion or all of the annual 
surplus to compensate for a reduction in tariff. The practice 
has been completely successful in the Glasgow municipal gas 
business; it may safely, even advantageously, be followed by 
every municipal electric supply or tramway undertaking that 
шау at any future time have a surplus to dispose of. 


ELECTROMAGNETIC THEORY.—CYII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 156.) 


3431. Dy using the two extreme forms of expansion of 
(144-1), we are led to two equivalent formule for the 
function <~'I,(4x), as done before, $353. This suggested 
the examination of the operator (1-- A=), partially carried 
out in O.P.M., $$33 to 49. Say 


u=(1 Fnac Daas., (60) 


ea &nA PO Daz Э (61) 


With unit operand, making 
n(n- 1) n(n - 1)(n – 2) 
u ITnT 7 rt. 5 а раа 62 
а " „ (62) 
— — . ͤ U—2ꝛ —U—ö ů — " 
es series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
ectromagnetic Theory." All rights of reproduction are reserved, 


ee (rm EOD 3 5 (68) 
n x X d 4 3 
The suggestion is that и and v may be equivalent. If they 
are, and wo put A-! for x in the last equations and use unit 
operand again, we shall obtain two new functions which might 
be equivalent. This process could be carried on indefinitely. 
It is like equating the two forms of the expression 
WE / (64) 
(% quc 
which result by putting = 0 and n in turn. 

The results of numerical comparison of (62), (63), are briefly 
these. The functions u and v are equivalent when n is - b as 
already considered. Now the case +4 differs by a whole 
differentiation, and may be expected to give excellent results. 
It does, with 2 = 1, 2, 8. Increasing n to 1 and 9 also pro- 
duces apparent equivalence. There is identity when n=1. 
The cases of n = } and — also show an apparent equivalence. 
So far, then, it is suggested that there is real equivalence all 
along, and not merely at n=1, 3, 0, - 3. But this is not 
made probable by further examination. For if we go down to 
n= — $, the function v for х =1 and 2 is rather too small, and 
а part of the term following the l. с. t. (or last convergent: 
term) must be added to make the value of и. We may 
expect n= — ү, to be worse. It is much worse. Going from 
ъ= — үр to — 1 accentuates the difference; and finally, when 
n= – l, we have 


-1 2 
mee), (65) 


which show no sort of agreement, v being zero. 
Yet even in this case of extreme apparent failure there is a 


И =, 


way of reconciling the two forms of operator. Thus 
u=(1-A-'+A-?-...)1, (66) 
v= (А — А+ 4° –...)1. (67) 
That и is e is obvious. Now if we apply harmonic analysis 
to the other form, we shall get . *. Thus, 
v= A l= 1-А А 1 p та дт 
114 1-А=), | 
a- J ime (1-A) ее, (68) 


when zis + ара O when xis -. This change from 0 to «e~ 
is also true of u, since the operand 1 only begins when = = 0. 

Two suggestions arise: First, that as tho generalised 
binomial theorem becomes indeterminate in form when 
п із – 1, so we may expect anomalous results, requiring special 
interpretation. The other is that, except with special values 
of n, u and v are not really equivalent, but that an auxiliary 
series is wanted, say u — v 4- w, where w is quite zero for the 
special valuds of л; but that when n has other values pro- 
ducing apparent equivalence, the value of w is too small (with 
the values of x tested) to influence the result; whilst finally, 
with the values of n from — 2 to —1 the function w becomes 
important. Atany rate I know that this is what happens in 
some other cases of apparent equivalence. 

As regards the extension to (64), there will be some notes 
later. 

$432. In O. P. M., S 13 to 48, I have stated the growth of 
my views about divergent series up to that time:—I have 
avoided defining the meaning of equivalence. That has to be 
found out by experience and experiment. The definitions will 
make themselves in time. Starting from complete ignorance, 
my first notion of a series was that to have a finite value it 
must be convergent, of course. A divergent series also, of 
course, has an infinite value. Solutions of physical problems 
should always be in finite terms or in convergent series, other- 
wise nonsense is made. 

Then came a partial removal of ignorant blindness. In some 
physical problems divergent series are actually used, notably 
by Stokes, referring to the divergent formula for the oscillating 
function J, (r). He showed that the error was less than the 
last term included. Now here the terms are alternately 
+ and -. This seems to give a clue. After initial con- 
vergence, the terms do get bigger and bigger, but the 
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alternation of sign is significant. It is possible to imagine 
а finite quantity divided into parts in this way. It is а bad 
arrangement of parts, but as the initial convergence guides 
one to the value, it may be practical. 

But by the same reasoning, а continuously divergent series, 
with all its terms +, 1s infinite in value, of course. It cannot 
represent the solution of a physical problem involving finite 
values. This seems to be what Boole maintained in his 
* Differential Equations" (8rd Ed., p. 475) :—'* It is known 
that in the employment of divergent series an important 
distinction exists between the cases in which the terms of the 
series are ultimately all positive, and alternately positive and 
negative. In the latter case we are, according to & known 
law, permitted to employ tbat portion of the series which is 
convergent for the calculation of the entire value." He illus- 
trated this by integrals ascribed to Petzval. It is equivalent 


to this. The equation 
(А+ а—!А)и= и (69) 
is satisfied by 
e 12 18? 
А-1 Epi 2 70 
ai N 8 (8702 (70) 
— х 4 1*3? 
Be‘ (1-1 E: 37) 71 
2 T (8л) 2 a) 


that is, multiples of H,(x) and K,(z). According to Boole, we 
may use D, but not A, when z із +. But if x is –, use A, 
but not B. So there is only one solution of the characteristic 
obtained in this way. The plausibility of this argument is 
evident, as evident as that А is c when x is +. 

But, later on, divergent series presented themselves to me 
in a different way—viz., as differentiating operators. The 
operators may be the same functions of A, or d/dx, as would 
make convergent series, or else series which would be either 
alternatingly or continuously divergent if x took the place of A. 
Introducing an operand and algebrising, the solution of & 
problem arises, and in а convergent form. Неге, then, is the 
secret of the continuously divergent series. They are numeri- 
cally meaningless, using v; the proper use is as differentiating 
operators to obtain convergent solutions. бо the series А and 
В above are really independent solutions, and neither should 
be rejected when used as operators. 

But this view is soon found to be imperfect. For an 
operator may lead to а convergent solution by one way, and to 
& divergent by another. This and other considerations show 
that divergent series, even when continuously divergent, must 
be considered numerically, as well as algebraically and analy- 
tically. In theanalytical use, every term must be used, if the 
result is a convergent series. But we cannot use all terms in 
Ше numerical case, because there is nolimit. And numerical 
examination shows that the initial convergence determines 
the value of а continuously divergent series in the same sense 
as an alternatingly divergent series. The supposed distinction 
between the two cases asserted by Boole disappears, and we 
geem to have something like a distinct theory. 

Examination into the reason why two series, one con- 
vergent, the other divergent, are equivalent, leads us to con- 
sider generalised differentiation, and the connected generalised 
series. There are certainly three kinds of equivalence. The 
first use I made of equivalent series, one of which is con- 
tinuously divergent, was analytical only. The second one 
was numerical, The third was algebraical, connecting the 
series concerned by means of generalised series. Equivalence 
does not mean identity. The investigation in $ 429 above 
illustrates several points in this connection. The identical 
connection is given by C = 3(А +В), using a particular 
formula for . This further explains some other things, viz., 
the different behaviour of A and C (which are numerically 
equivalent when z is +) on making x imaginary, as will be 
shown later on. The series B effects the reconciliation. 

But the numerical meaning of divergent series still remains 
obscure. The property of estimation of value by the initial 
convergence is a very valuable one, and is true in a large 
number of cases. But it seems to fail in a marked manner 
sometimes. (See the examples above and suggested ex- 
planation.) The use of divergent series, however, is not 
merely for numerical purposes, In Ше analytical use, as 
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operators, the question of value does not arise. In any case 
we must not be misled by apparent unintelligibility to ignore 
the subject. The error fallen into by Boole was striking. 
There was a time, too, when mathematicians of the 
highest repute could not see the validity of investigations 
involving the algebraic imaginary. The results reached, they 
considered, were only suggestive, and required independent 
corroboration. But there is now a theory of the imaginary. 
There will have to be a theory of divergent series, or, say, а 
larger theory of functions than the present, including con- 
vergent and divergent series in one harmonious whole. 


S 433. The limit of (d/dn)z* when п = 0 18 log x. Using 
E=, (72) 
u п-т 


where r has any leading value, and the step is unity, we obtain 
(O.P.M. §§ 49, 50) : 


SZ d n- 7) 
log (IT 2) T 5 =0 
og ( +2) S ds g(n) ? (n ) (78) 
э ыш Y 
ED м. g(0)/ ' 9 
when the accent indicates the derivative with respect to s. 
That is, | 
1 cedes Se) Е 
og (1+) * S" 907 (75) 
by equation (9). But here | 
g(0-1, g(0-C-05772, B v=], (10) 
by (17) and (28) ; во we reduce to 
log (1 +2) = - C Eay()g(-7). (77) 


The common formula is the case r=0. To obtain it, we 
must use | 


9(-1)=1,7(- 2)= —1, у(-8)= (9, g(-4)- —'3, 40. (78) 
If we differentiate (75) to z, we get (O.P.M. § 51), 


(1-2)? 2 Z - Dg(-7); (19) 
or, increasing r by unity, 
(142) 2 E z'g(r)g( - v - 1). (80) 


This reduces to 1-2+z?-—... when r=0, and it may be 
readily tested to be numerically right when r= 3. 

If the last result (80) can be regarded (O.P.M., $52) as true 
when Д-! is put for z, and we introduce unit operand, the left 
side will make , and so the right side should be a 
generalised formula for , wanted in the theory of Bessel 
functions. But this formula turned out to be incorrect later, so 
need not be given. Its failure led to finding the proper one, 
to be given later. Similarly, O.P.M., $$ 53, 54, may be 
skipped, being based on the erroneous formula, and only 
partially valid. 

$434. From the generalised exponential we may derive 
(O.P.M., S 56 to 62) some formule involving the logarithm. 
Thus, differentiate | 


E= Уу), (81) 
with respect to r. Ме get 

0- e log x - У a*g'(7). (82) 
À second and a third differentiation give 

0= – «(108 z) + X 29 00, (85) 

O= + e(log x)? + У ag" (7), (84) 
and soon. In another form, we may write 

log - V (85) 


T) Bary") | 
These various formul may be combined to make others, 
to show a fit. Thus 


xe = {l + log £+ е“ Taj (86) 

by the use of (85) becomes | 
ауу аы (mn 
= № a'y(r—1) =7X z'y(r) = хе, (88) 


by using Taylor's theorem. 
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If we use (82) thus | 
ова ®а(1-«+® +3 -...) ут) (89) 


to obtain a formula for —log z in powers of z, by rearrange- 
ment of terms, we are led to 
orl (1 - 1)" 


r@1l-r+4r(r-1)-... 

2 d» * = > dr 1 (90) 
which is striking, if not usable. A power series for z^! also 
fails. The equation (48) comes in, and brings us back to 2. 

Now take r = 0 in (82) to specialise. We get 
—log z= e 0) + zg' (1) +227 (2) +... 
4zg(—1)-42zg(—2)-4 ...]. (91). 


The values of g’ for negative integers were given before, (78). 
For positive integers we have 


900 C.  g'u)eC-L  g(2-1(C-1-1) 
g (п) = E -(1 +++ – t (92). 


These bring (91) to 
| (9 11,12 L 
= lo z4C = х „ 
бов | je is 2? 3 т 
+ 


-efa i (14-3) 50 +++ E (99) 


There is only poor initial convergency for calculation with 
small values of z. The second line of (93) may also be 


written 
Е a it] (94) 


A different way of reaching (93) is thus :—Integrate the 
identity 


z^ 


É 


(95) 


with respect to т. We get 


— 
ee 


a 
1.12 2 | 

bg . —e*(i- r ) * 35 +... (90) 
rz ғ 3 


z 
where C is the constant of integration, given by the limit of 


6 — bes (97) 
when z— o. 


Ву giving z the values 1, 2, 8, &c., in turn we approximate 
pretty quickly to the value of C, much faster than by 
Сенаж... +2 —logr, (98) 


with r increased to æ. 
(To be continued.) 
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APPROPRIATION OF PROFITS AND REPAYMENT 
OF LOANS.* 


BY BAILIE WM. MACLAY (GLASGOW). 


In every department of municipal work—however technical it 
may be—there always arises the question of finance. Ав the 
proverb has it, Money makes the mare to go” and even an 
Electricity Committee must study ways and means. It would be 
а comparatively easy matter for a wealthy corporation to erect 
extensive buildings and put down an installation of the finest 
machinery and plant—it may be regardless of expense— but it is а 
different and а more difticult thing to generate current at а price 
that will commend its use to the majority of the community, either 
as an illuminant or a motor power, or both. An old friend of mine 
was at one time manager of the Home Farm, associated with one 
of the largest iron industries in this country. Many a time I won- 
dered why he left the employment of that firm. I had it all 
explained to me one day by one of his contemporaries. Mr. John- 
stone, he said, kept his farm in splendid order. Everything was 
done in the very best style but he could not make it pay, so he 
had to go. Fortunately for me, the subject of my Paper does 
net compel me to deal with deficits—only with profits. As a 
rule profits can easily be disposed of. It is a fact, in the 
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experlence of most men, that profits are more eaaily distributed 
than secured. But when a corporation does come to hold 
something like a monopoly, it ought to make profits, or perhaps I 
should rather say, ought to have a surplus every year. "Those sur- 
luses having been secured, the question naturally arises what is to 
done with them. In the City of Glasgow we have no diffi- 
culty with that. We believe in letting every herring hang by 
ifs own head." [п other words, the Corporation allows each of 
our commercial departments to dispose of any surplus that may 
result from а successful year's business. We recognise the 
fact that not one of these departments exists to make profita 
— аз is the case with a private commercial concern — but 
that rather, it has been called into existence for the benefit of the 
community as a whole. This matter seems to be viewed rather 
differently in England, and had that not been the case, perhaps 
I should not have written this Paper. Let us take Manchester as 
а typicalexample. At the end of their financial year they showed 
а surplus of £40,000 in the gas department which was transferred 
to City Fund Account, presumably for the relief of taxation. Now 
it may be said that It ів as broad as it is long and what is taken 
out of the one pocket is simply put into the other, the community 
being no poorer by the transfer. I am inclined to dispute that. 
Take by way of illustration our gas department, whose busi- 
ness is one of the largest of its kind in the three kingdoms. 
Annualy we carbonise something like 600,000 tons of coal, 
and we supply gas to all consumers in the City of Glasgow— 
the important Burghs of Govan, Partick, &c., and nearly every 
district within а radius of seven or eight miles from the centre of 
the city. Now let us suppose that every ratepayer uses our gas, 
but they all do not use this illuminant alike and in an exact 
proportion to their rental, which is the basis of Municipal 
assessment. Some of our people use gas only as an illuminant. 
Others again turn it to account in stoves for heating purposes 
as well as for lighting, whilst а third class use it not only for light 
and heat but also as a motor power. Having no differential charge 
in Glasgow, the large consumer would therefore pay away far more 
probably than he received back in the form of reduced taxation, 
whilst а small consumer might get a rebate of taxation out of keep- 
ing with his gas consumption and that at the expense of the larger 
consumer. This is neither fair nor equitable and would not be 
tolerated in our city. We contend that what has been taken from 
а gas consumer, in'excess of the cost of production and distribution, 
should be given back to him at once and directly through the 
department in the form of a reduced charge in the immediate 
future. This meets all the wants of the case and inflicts а hard- 
ship on no one, 


But this is not my principal nor my strongest argument in 
favour of the Glasgow System of Appropriation of Profits. 
We hold that it is а sound policy to place as few restrictions 
on business as possible, espeoially in these days of keen competi- 
tion. We maintain that if any of our commercial departments, 
originated solely for the good of the people as а whole, is compelled 
to keep the price of anything above the cost of production and dis- 
tribution, then a restriction, an artificial and arbitrary restriction 
is placed on the business of that committee. Is it fair or just to 
that particular committee? Is it fair or encouraging to the engi- 
neer or superintendent who is largely responsible for the prosperity 
of the undertaking? I say that it is not, and that every com- 
mittee should, in this respect be unfettered. It is true, that it is 
very creditable tothe Gas Department of Manchester, that they should 
be able to supply gas at a moderate price, and at the same time hand 
over £40,000 annually to the city fund. We in Glasgow think 
that it is at least as creditable to supply gas to the community at 
perhaps as low a price as obtains in the three kingdoms, although 
we should not give a farthing to the city fund for the relief of 
taxation. Further, our Electricity Committee have faith in the 
proposition that by reducing the price of current they will increase 
the demand, and an increased demand will enable them to 
reduce the price still further, until it reaches the irreducible 
minimum. The two things are closely associated, and in fact, 
co-related. You cannot well have the one without the other. That 
leads us to the conclusion that every department, and especi- 
ally the electrical department, ought to have a free hand in this 
respect, in order to demonstrate to the publie that it is doing its 
best to provide—and provide successfully—for the wants of the 
people, and the best evidence of this is to be found in a low charge 
for current rather than in a continuous large surplus to be appro- 
priated by other departments at the end of each year. Last year, 
on а turnover of £30,000, our Electricity Committee had a profit 
of £18,000. When disposing of this surplus we first of all set aside 
£2,770 as an extra depreciation on the John-street and Miller-strect 
stations, where the plant and machinery were old and somewhat 
obsolete, having been acquired from a private firm, when we 
received our Provisional Order. Next we debited £1,500 against 
renewals on meters and £1,000 for probable renewals of ordinary 
plant and machinery in the Waterloo-street station. We, further, 
appropriated about £5,500 of our large surplus for ordinary depre- 
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ciation on our buildings, plant and machinery, mains and cables, 
making in all £10,705. 10s. for depreciation and renewals in our 
stations. The balance of our surplus of £18,000, amounting to 
£7,293, we disposed of as follows : А sum of. £4,300 was absorbed 
by interest on A £1,466 was placed to the credit of the sink- 
ing fund. This left a net balance of £1,527, which was carried 
forward to the credit of next year's account. This, gentlemen, is 
how we dispose of a surplus in Glasgow. Every penny of it was 
appropriated for the good of this department, and this department 
only, and we maintain that the citizens benefited quite as much as 
if the bulk of it had been devoted to the relief of our municipal 
taxation. 

I now come to speak of the other branch of my subject— 
„the Repayment of Loans.” It would take up too much of your 
valuable time were I to examine and compare the indebted- 
neas of Glasgow with the obligations of other шшр, 
or enlarge on their various systems of repayment. it may 
suffice that I treat of the indebtedness of our own municipality 
and of our sinking funds, allowing each of you to make his own 
comparisons and draw his own conclusions. In order to make my 
figures exact and complete I shall deal with the year ending 
May 31, 1897, being the latest financial year of the Corporation of 
Glasgow. At that date the liabilities of our Corporation, including 
gas and water annuities and the debt of the common good depart- 
ment amounted to £8,748,652, and our assets to £11,596,384, thus 
Showing а clear balance in favour of the municipality to the 
extent of £2,847,732. 

But having stated the amount of our indebtedness, the question 
naturally arises—How are these liabilities to be discharged ? Let 
me say, before I proceed further, that all our money for depart- 
mental purposes is borrowed through the loans fund, at the head 
of which is an excellent financier. "This is a useful institution, 
which unites and keeps in touch all the departments of the Cor- 
poration. Should any committee have more money than they can 
profitably use, they lend it to the loans fund, whereupon the loans 
department either pays off debt or lends the amount to some other 
department of the Corporation. In this way we never have to go 
outside to seek for investments. Temporary loans on revenue 
account must be repaid within а reasonable time and out of the 
revenue of the year in which they were borrowed. If any one of 
our departments promotes new undertakings requiring further 
capital expenditure, then its borrowing powers must be increased 
by Act of Parliament, and the money secured from the investing 
public by an issue of stock or otherwise. In the case of а tem- 
porary loan the lending committee is credited with the current rate 
of interest, whilst the borrowing committee is debited with the 
average rate payable on the loans. - 

Our debts we liquidate in. the customary way, by means of the 
sale of property and the sinking fund, and the rates vary according 
to the nature and character of each respective undertaking. At 
May 31, 1897, our police department was still owing £1,549,254, 
but the sinking funds being all calculated on the maximum amount 
originally borrowed, this sum will be quickly reduced and finally 
disappear altogether. Under the heading of police department 
we include the following : Public health and permanent pavior 
work, the sinking fund for which is at the rate of 5 per cent. The 
rate for sewage purification works is fixed at 13 per cent. For 
general police puposes, sewer construction and street improvements 
purposes it is 24 per cent., whilst for rebuilding of bridges and pay- 
ment of county road debts, the rate stands at 2 per cent. In 48 or 
49 years after to-day this large debt will be extinguished altogether. 
Many of us in Glasgow will not live to see this ** consummation 
devoutly to be wished," but whilst the individual citizen dies the 
Corporation lives on and flourishes in perennial youth. In our 
water-supply department the balance of loan debt unpaid stood at 
£2,784.148 in 1897. At the departmental minimum rate of sinking 
fund, 14 per cent., this balance will be absolutely wiped out in 66 
years hence. It is true that we are contracting new and large 
obligations, but we must leave something to be paid by posterity, 
as they will iuherit from us perhaps the finest water-supply in the 
kingdom. 

I shall now say & word about the gas and electricity depart- 
ments. Our electricity committee was a sub-committee of the gas 
committee until the November before last. It was then created a 
separate and independent committee unless in the matter of 
finance. We shall therefore have to treat the indebtedness and 
the sinking funds of the two as one joint obligation. In 1897 the 
joint indebtedness might be taken to represent £1,127,495. 

These I have enumerated are the heaviest liabilities of the Cor- 
poration, and I think I need not go further into detail. The 
markets department, with its sinking fund, and—in its case— 
surplus profits, should extinguish its present debt in 28 years, 
which is something like 3 per cent. per annum overhead. The 
parks and galleries departments and the municipal buildings have 
a minimum rate of 1 per cent., with accumulations for their sink- 
ing funds. The parks debt will be repaid in 49 years and the 
municipal buildings in 56 years. The city improvements depart- 


ment has a loan debt of £1,246,256. The debt is reduced by sales 
of property and surplus income. The sinking fund does not come 
into operation till the last property is sold, and our tramways pay 
off their obligation of £516,556 by a sinking fund at the rate of 
2 per cent., which, if accumulated at 3 per cent., will pay off the 
debt in 30 years. I have thus given youthe particulars of the manner 
in which we repay in loans. The system seems to have commended 
itself to our fellow citizens and our finance has been approved by 
capitalists all over the kingdom. Were evidence of this awanting, 
it must be found in the very low rate of interest we pay on our 
loans. On ourlast issue of stock it is only 23 per cent., and on our 
temporary loans the average rate is as low as £1. 11s. 9J., whilst 
our promissory notes have been readily taken up by London 
financiers at even 1} per cent. and 1 per cent. 

Gentlemen, our motto of old was ** Let Glasgow flourish by the 
Preaching of the Word." To-day Glasgow flourishes also by the 
low rate of interest on capital expenditure. 


DISCUSSION. 

Councillor PEARSON (Bristol) sympathised with the Paper in desiring 
that the period of repayment of loans should be as long as possible. This 
repayment of loans had а tendency to keep up the price of electricity and 
to limit the number of customers. In Bristol they started upon entirely 
different lines to Glasgow in appropriating the profits, and he thought 
tbey were right in doing so. "There was something to be said in favour of 
the Glasgow scheme if everything in the world was to be municipalised, but 
so long ав municipalities provided by their credit the funds, at & low rate 
of interest, for the provisions of electric lighting, he considered that the 
persons upon whose credit this money was raised should have a share in 
the business. They should commence their business and carry it on in 
precisely the same manner in which it would be carried on by a public 
company. It was perfectly clear that they would make a loss probably 
extending over the first three years of the undertaking, but when they did 
make a profit he thought the best mode of sharing the profit with the 
public was iu the form of extensions of the public lighting. At Bristol he 
was pleased to say that a profit was made before the end of the first three 
years’ of working. The question then arose as to what they should do with 
it, and the Council contented itself that it would be better to reduce the 
cost of public lighting—treble the amount then existing and increase the 
number of lamps by over 300. The next consideration should be the 
reduction of the cost of the electrical energy, and next September at 
Bristol it would be their duty to consider to what extent they could reduce 
the cost per unit to the consumer and thus enable him to share in the 
profits which he was creating. He wondered how the Board of Trade 
would view the allocation of the profits as stated in the Paper. In the 
Bristol Order 10 per cent. on their capital seemed to be the whole of the 
reserve they were at liberty to accumulate, and if they attempted 
to make several small accumulations he wondered if the Board 
of Trade would not ultimately say that it was an evasion of the 
Order. Instead of having one reserve of 10 per cent. they would 
be getting twenty little other funds, which they might call by 
other names but which would still really be reserve funds. At 
Bristol they had about £11,000 to be carried on to the credit of the 
revenue accouut, and £5,000 balance from last year's account. From that 
they had to pay £3,700 for interest, £4,400 for repayment of loans, which 
left them about £8,000 to deal with. Of this, £5,000 bad been set aside 
as а nucleus of a reserve fund, whilst the remaining £5,000 was carried 
forward to the next account. This was a large sum, but it was done оп 
account of the next half-year being a slack time, and they also complied 
strictly with the Board of Trade order as to the allocation of their profits, 
which he waa very much afraid his friend from Glasgow did not do. ‘If the 
Board of Trade overlooked the method of allocating the profits on the 
system practised in Glasgow, it would be а strong temptation to him 
to endeavour to get a little more reserve for the object of meeting any 
possible contingency. They must all feel that they ran the risk of 
accidents, and there was nothing on earth which he thought would have 
such a bad effect upon the electric supply industry in large towns as for 
the Committee to be obliged at any time hereafter to make a call upon 
the rates in aid of the undertaking. If they could not carry on this 
business in such a way as to preclude any call ever being made on the rates 
again, he was afraid they would be told to retire from their position and 
leave it to a public company who would manage their own affairs and not 
call upon them for any contributions. А 

Alderman HIGGIN BOTTOM (Manchester) agreed in some respects with 
the author, but he disagreed with him as to the disposal of his profits for 
the same reason as Mr. Pearson, although he thought Mr. Pearson had hardly 
gone sufficiently into detail. Hecontended that if the ratepayers found the 
money for an undertaking, and a profit should be made, these ratepayers 
were entitled to receive a certain amount of that profit for the simple reason 
that they had initiated a system for the benefit of the private consumer. 
If there was a loss, it came on the consumer only as a ratepayer. It did 
not come on him doubly as a ratepayer and a consumer also, and the result 
was that the policy adopted by most towns is that if a profit is made, it 
should go to the credit of such a fund, after taking proper business-like 
steps to build up a re-erve and renewal fund to cover any change of 
machinery required. With regard to the Glasgow profit, he assumed that 
the word “ gross" had been left out. On this understanding, then, they 
had set aside £2,700 for extra depreciation, and £1,£00 for renewals of 
meters and £5,500 for ordinary depreciation of the buildings, plant and 
machinery, making, with several smaller items, a total of £10,705. Well, 
this was only ordinary business. Every corporation that was making 
a profit must make some account for depreciation of machinery, &c., 
before they began to grant their protits. In Manchester they were 
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in the fortunate position of making a very handsome profit, and they 
therefore supplied- the current to the customers at a very low rate. 
But, first of all, they allowed a depreciation upon the buildings 
and machinery according to their life, Beside that they were building up 
a reserve fund according to Board of Trade regulations, which must not 
exceed 10 per cent. The renewals fund was meant for any renewal of 
machinery which might be found too small The Board of Trade would 
not let them borrow money to replace that machinery. They would allow 
the money, but they must give credit for the sale of the machinery, and 
the difference came out of revenue. "Therefore the proper policy was to 
build up a renewals fund beside a reserve fund. Then they could take the 
money from this fund, and not come upon the rates and not increase the 


capital account. The other way of doing it, as at Glasgow—building up. 


several small reserve funds—this was decidedly contrary to the Board of 
Trade’s regulations. The Board of Trade said that, after they had made 
5 per cent. profit upon the undertaking, they must give the consumer the 
benefit. This was in the reduction of the price, and was what they had 
done at Manchester. They had made 5 per cent. profit each year, and 
reduced the price each year, after building up reserve and renewal funds. 
In Glasgow they were evading the regulations upon which they had got 
their Provisional Order, and he should be very much aurprised if they were 
not called to account at some time or other by the granters of the Pro- 
visional Order, because they were making more than 5 per cent. profit, and 
not giving the consumers any benefit. The author said in the Paper it 
went to the benefit of the electric light department. Where did the 
benefit come in for the consumer ? | | | 

Alderman W. BRUCE (Sunderland) entirely agreed with the previous 
speakers as to the allocation of the profita, and thought that papers of 
this kind were rather apt to mislead commercial men. He did not believe 
in putting, in the electrical accounts, what was called the cost of producing 
the electricity, and leaving out entirely interest and sinking fund. He 
regarded this latter item in exactly the same light asa private company 
would regard the reut of its station, and no company would report to its 
Directors that the cost of producing electricity was so much, ignoring 
altogether the reut of its premises, At Sunderland they were in the 
unfortunate position of not having made a profit yet, but this was simply 
due to the fact that they were a young station; they, had only been in 
existence about two years Every municipal authority, he thought. should 
be. prepared to face а loes for the first two or three years from the 
commencement of any new station, but with the hope that eventually 
there would be a profit to make up for it. It had already been pointed 
out that the credit of the town waa given, and if а loss occurred, the town 
would bave to bear the brunt of it. On that account he thought they 
were entitled to some share of the profits, after АП the expenses had been 
made. He, for one, would not stand out for large or exorbitant profite. 
The first charge upon a station should be interest and sinking fund and 
depreciation. After they had made this then they had provided for the 
renewal of their plant and continuation of their station, and as long as 
they did not make any charge upon the rates a small profit was all that a 
corporation had any right to expect. Anything above & small profit should 
go in the reduction of the cost to the consumer. With regard to the 
sinking fund mentioned in the Paper, he was rather struck with the fact 
that the very item of interest to the“ Association, viz., electricity versus 
gas, had not been mentioned at all. It was true Glasgow was making 
enormous profits out of the gas undertaking, but they were not told what 
was being charged for gas. They were not told, either, the number of years 
they were spreading their sinking funds over, Glasgow had a large output, 
and ought to make a large profit, but it was ridiculous on the face of it 
that they could make a profit of £18,000 upon £30,000. . 

: Mr. R. HAMMOND said he wished that when Mr. Wordingham had 
read his Paper previously to this one he had said something about the 
standardisation of accounts as well as of machinery. One of the most 
difficult things was the very great difference that really existed as to the 
ultimate disposal of what some called profit, others gross profit, and 
others money to be properly disposed of. In Glasgow, although their 
capital account was £140,000, they only contributed £1,400 to its 
sinking fund, i. c., 1 cent., while Manchester and Sunderland had 
to repay their whole loan in 25 years. The Bailie would doubtless tell 
them how it was Glasgow was able to put aside such a low sinking fund 
ав 1 per cent. They must consider that the general ratepayer sanctioned 
the increased loans, and there was nothing that pleased him more than to 
feel that a little of the profit of the concern was going into his pocket. 
The Act said that the ratepayer was to get back not more than 5 per cent., 
the rest going to the consumer, and allowed the committee to put aside a 
reserve fund of not more than 10 per cent. of the capital. But in Glasgow 
they said they were going to give it away, but “ we want this bit, and this 
bit, and this bit," and the consumer asked where was he. 'The £15,700 
which the Board of Trade had told Bailie Maclay to put into the general 
rate fund be had carried over to next year, and if he compared himself 
with Manchester he would see a most extraordinary thing. With more 
than double the capital, Manchester made just double the profit, and the 
Bailie having made half the profit of Manchester, should have half the 
surplus, but he had only £1,527, against £16,812 which was the surplus at 
Manchester. 

Dr. WALTER SMITH (St. Pancras) said that at St. Pancras they had a 
loss of some £1,500 in their first year of working. In the second year they 
had a very small surplus, and in the third year they had over 21,850 
eurplus, and in that year the committee thought they had an opportunity 
of showing what the Electricity Committee had done by making a sub- 
stantial present to the rates. The consequence was that they gave £1,000 
back to the rates, but the next year they had to put up a second works 
and they showed a deficit of a little more than they had previously given 
to the rates. The result was that within the next six months it was 
publicly stated in the newspapers that that £1,020 had never been paid 
over at all. Last year, however, they had again made a profit, this time 


something like of £16,000, which they would not call profit until the sink- 
ing was provided for by something like £6,0C0. Then they paid £800, 
which was the deficit for the previous: year’s working, and the remainder 
they simply put to a reserve fund to draw upon for renewals or anything 
else. But they had not only put by, they had just reduced the price of 
the public lighting and the price of private lighting by adopting the 
maximum demand indicator, and he hoped that this would tend to produce 
a larger profit in the future. It had increased the number of their 
customers, and they hoped very shortly to get the electric light all over 
the parish. In the St. Pancras district they were at present paying the 
gas company £1,200 a year, and as the electric light belonged to them- 
selves, he was distinctly in favour of extending the electric street lighting. 
In starting a business they had no right to give the surplus back to the 
rates until they had first of all put themselves on a secure basis with 
regard to renewals and such things. 

Alderman J. T. SKINNER (Hull) thought the repayment of loans 
certainly needed standardising more than machinery. At Hull if they 
applied for loans they were allowed 15 years for mains, and 25 years for 
machinery. But the peculiar thing about it was they were only allowed 
15 years if they applied for a combined loan. By a piece of financial 
jugglery Lancaster had been successful in obtaining 42 years for repay- 
ment. Не did not know what the Association could do in the matter of 
getting a more standard rate adopted, but it seemed to him very hard to 
bave to postpone the order for an engine or & dynamo because they could 
not get another 10 years in which to repay the debt. 

Councillor HESFORD (Southport) criticised Mr. Pearson's suggestion as 
to the appropriation of profits for street lighting. At Southport he 
believed that they lighted their streets at only cost price. He (Councillor 
Hesford) was à member of both gas and electricity committees. Should 
the profits of both undertakings go to increase the street lighting! He 
believed that every committee should be allowed to appropriate its own 
ком апа when they had earned а profit and looked after the reserve 
und, &c., the rest should be put by for the common good of the city or 
town. It was not a safe principle for a corporation to allow itself to allo- 
cate absolutely the last penny they earned. | 

Mr. ARTHUR WRIGHT (Brighton) said it seemed to him that they 
should have some definite decision as to what object corporations had iu 
view when they started electricity undertakings. He used, in his ignorance, 
to imagine that they did во simply to supply current to the ratepayers at 
the lowest poesiblé price consistent with absolute financial soundness—that 
they were not there, like a company, to earn dividends or the equivalents 
of dividends. The definition of financial soundness depended upon the 
time in which they must repay their loans. Some corporations or 
municipalities could get 42 years. Unfortunately they in the pro- 
vinces could only get 25 years. He thought, however, that this 
period was the limit they should place on the repayment of loans. 
He did not think 25 years too long, neither did he think it necessary to 
build up a depreciation fund for this period. But if by any method of 
juggling they got 40 years, they certainly ought to build up a depreciation 
fund, and he suggested that something like 54 per cent. of their capital 
ought to be put on to the so-called total costs before they could consider 
they had made any profit. This was financial soundness. - After that they 
must build up a reserve fund to meet xni contingency, such as а change ef 
plant, lamps, or condensers, which would otherwise obviously have to come 
out of revenue. They were allowed to accumulate this fund to the extent 
of 10 per cent., which seemed to him unnecessurily high. Why not make 
it 5 per cent.? On these principles an undertaking would be commer- 
cially sound provided they had this 25 years limit in view. With regard 
to street lighting they had no business to charge the enterprising rate- 
payera who took the electric light more than their share for lighting the 
streets. Some vestries in London and some municipalities in the provinces 
actually made the unfortunate consumer pay for the street lighting. `. It 
was better to go without good street lighting than to get it in this most 
illegal way. They were told that a return to the general ratepayer. was 
neceasary for the risks they ran. That return could be made by lighting 
the streets at cost, and laying services and mains all over the town, and he 
was of opinion that this was a far sounder way of repaying the general 
body of ratepayers for the risk they ran in startiog the undertaking than 
by putting the money into the general district fund. It would in the 
latter case probably be spent on improvements by the district surveyor, 


for instance. When they spoke of lowering the price they must not forget 


that it might actually increase the profits. If they tried to sell at a 
shilling they would make far less profit than if they tried to sell at 4d 


| what cost 3d. 


Мг. Н. L. P. BOOT (Tunbridge Wells) said he understood that it was 
the object of the Local Government Board, in granting loans to corpora- 
tions or municipalities to enable them to supply a commodity at an advan- 
tage to the direct consumers. If the consumer was not to get a direct 
advantage, he might just as well have & company. He was surprised to 
hear во many gentlemen expressing the opinion that they, were right in 
robbing the poor consumer to add to the rates. He maintained that 
this was scarcely equitable to the consumer who produced the profit, 
for the reason that, although they put aside an interest and redemption 
fund, this мав put aside for the benefit of the general ratepayers ; that was 
to say, in а certain number of years the total works and everything would 
become the property of the whole community, therefore they were paving 
every year a certain percentage to the advantage of the general ratepayers. 
There was a general opinion amongat some committees that it was 
unnecessary to form a reserve fund that they should make the rates the 
reserve fund. This was undoubtedly a very bad business policy. The 
chief point in the Paper seemed to him to be that in Glasgow, they had 
been robbing the poor consumer for the benefit of all those little funds 
they bad been forming. He fully endorsed what Mr. Wright had said 
about the other departments of the Corporation being willing to grab the 
profits of the electricity department, and it was quite true that in many 
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‘towns, the town clerk and surveyor, if they happened to make an 
unfortunate mistake during the year, were very anxious to make the 
poor electricity consumer pay for it. | T 

Bailie W. MACLAY (Glasgow) in reply said he did not lay before 
them the City of Glasgow as а bright and shining example as regards its 
electrical department in the past, but they hoped to show them something 
in the future. With regard to loss, he did not know of а single occasion 
on which they in Glasgow had had to draw upon the rates, and therefore 
having had no experience of it, he really felt as if he could not deal with 
it. But he would just like to point out one thing to them. In other 
towns the profit on the electric light department had been handed over to 
the ratepayers, and the ratepayers, whose credit had been pledged, had 
got same, little share of the profit. But if there had been a loss on the 
first year's working, the ratepayers would be debited with that and had 
to make it up. The next year or next again there wasa profit and the 
consumers had got the benefit. He thought that was not fair. They con- 
fined it at Glasgow to the consumers, either in the case of profit or loss, 
but at the same time they gave all they had tospare to the ratepayers. 
They had reduced the price of street lamps from £26 to £18and the price 
of current after the first hour from 44. to 24d. That was what they gave to 
the ratepayers, and they thought they did well for them. Theirs was not 
a very large undertaking and they had, not been in existence very 
many years, and he thought a good deal of the criticism had arisen 
from misconception. Circumstances in other towns were во very 
different to Glasgow, To begin with, they did not borrow money from 
the Board of Trade, They issued stock, and just now they were going 
to Parliament and were inserting а clause in an omnibos bill which 
would permit them to borrow a million of money for gas and electrical 
purposes. Some of their stock was repayable in 20 or 30 years, and 
when it fell due they issued a fresh loan. With regard to public lighting, 
he entirely agreed with Mr. Wright. They should light at cost price, but 
not a single farthing under. The Glasgow municipal government was 
divided into departments. They had a watching and lighting committee 
who took charge of the lighting of the streets, and the lighting of the 
closes, and the electricity department supplied this committee with the 
current for £18 per lamp per year. Every department in Glasgow was 
absolutely independent of the others. А 
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CORRESPONDENCE. . 
A 
STANDARDISATION. 
TO. THE EDITOR OF THE ELECTRICIAN. 


Sir: It seems to the writer that Mr. C. Н. Wordingham, 
in his Paper urging the necessity of uniformity in plant, has 
not considered the subject from the most fundamental, or at 
any rate, from the dynamo and alternator builders’ point of 
view. Мо опе can, at the present busy time, be more eager 
for standardisation than the manufacturer, yet everyone 
connected with the building of generating plant will, I think, 
agree that the standardisation, viz., in terms of output, 
urged ‘by Mr. Wordingham, is at present quite impossible 
and probably. will never be attained. The fundamental 
factor the .steam plant—completely controls the matter 
of output of generating plant, and finality or uniformity in 
this is not very likely to be reached, as the different 
local conditions of each station necessitate different arrange- 
ments of the steam plants—e.g. it may be worked condensing 
or non-condensing, and, according to the value of land, 
low or high-speed engines may be used. It would have been 
very interesting if Mr. Wordingham had added to Table D 
a column giving the speeds of the various sets; had he done 
so it is doubtful whether he would have found even two 
similar sets, except in the same station. То the maker, 
this question of speed is all-important; in direct-current 
generators he often has two similar carcasses in his shops, 
which, when wound, have very different outputs in kilowatts, 
and in the case of alternators, owing to different speeds, quite 
as much as to different periodicities, it is very seldom that the 
same carcase can be used in entirety for а second machine, 
unless it be for a repeat order. In fact, the variation in 
periodicities is due in the main to engincers allowing manufac- 
turers to use existing patterns and coupling them to engines 
running at different speeds. The only thing that has then 
to be altered is the winding. Standardisation in terms of 
output can, it seems, only be attained when both engine and 
dynamo arg шаце by the same firm; but as this would limit 
a firm's chance of getting more than one class of work it is 
doubtful whether it will ever become general. Manufacturers, 
as a class, do standardise as much as possible, but in types 
and sizes and not in outputs; aud | quite agree with Mr. 
Wordingham, that itis in the power of consulting and station 
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engineers to help very much in this direction ; but rather by 
making their specifications more elastic, or by considering 
more favourably than in the past any alternative tender sub- 
mitted, as you suggest in your leading article. A standard 
rise in temperature would greatly assist the manufacturer, and 
I would suggest that this be considered by the committee 
which is going to look into the matter of uniformity of 
plant, &c. Í 
The fixing of standard pressures will undoubtedly be of 
great advantage to the central station engineer, but he should 
not think that he will then be able to purchase his extension 
plant from stock or, as it were, over the counter. Motors 
cannot very well be standardised in terms of output, as in 
practice all sorts of speeds are required, and it is quite 
common for exactly similar bodies to be wound for outputs 
varying from one to two or even more ; all the maker can do 
is to stock the bodies and wind to order, which, of course, 
necessitates the getting out of windings for nearly every 
machine.— Yours, &c., Mopvrvs. 


June 25, 1898. 


PARLIAMENTARY INTELLIGENCE. 


GENERAL POWER DISTRIBUTING COMPANY'S BILL. 


The following is the evidence given on June 23rd before the Select 
Committee of the House of Lords, presided over by the Earl of Northbrook, 
in continuation of that appearing in our last issue, where the objecta of the 
Bill and the Counsel appearing for the promoters and opponents of the 
measure were set out: 

. Mr. JAMES SWINBURNE said he was not connected in any way with 
the promotion of the Bill. During the last few yeara there had been а 
great development in the direction of centralising electrical power plant, 
and it had been realised that it was quite easy to distribute over large 
areas. The scheme was, in his opinion, à commercial scheme and might be 
carried out at a profit. There would be no difficulty whatever in the 
transmission of electrical power over the proposed area ; it was simply a 
question of money and distributing power. "The loss in distribution could 
be calculated beforehand. In generation on a large scale, cheap coal and 
low rents, the scheme had three elements of success. Another very impor- 
tant element was a high load factor, due to а high average load throughout, 
the day. A sta'ion devoted chiefly to lighting, capable of supplying, say, & 
million units, would have to keep up its ability to supply the maximum, 
but would probably only sell 100,000 units, the other 900,000 units being 
wasted. If the promoters were left with the district other than the large 
towns it would lessen their income without materially lessening tie 
cost of distribution, while the people in the country districts, already 
badly served, would be injured. If the supply to towns was prohibited 
out of tenderness to the local authorities, it would prevent the rate- 
payers from getting power as cheaply as they should. There were 
localities where it would not pay to put down a generating station, 
but where it would pay the company to establish a sub-station. 
Under the scheme the power would be transmitted at high pressure, as far as 
possible. Pressure as high as 20,000 volts had been distributed, and 10,000 
volts were now brought from Deptford to London along the railway. Power 
had been distributed by carrying wirea overhead on telegraph poles in 
some cases, and in other cases by laying the mains in small subways. А 
subway would be too expensive апа quite unnecessary in the present case, 
as there would be no danger. With regard to the breaking up of streets 
the Dill put the local authorities in à rather better position than usual, 


because it was expressly provided that they might break up the streets. 


for the Company and charge the Company with the cost. Asked whether 
what had been done by Messra. Vickers, Sons and Maxim—namely, to get 
electric power at а cost оѓ 07d. per kilowatt—could not be done by the 
Sheflield Corporation, Witness said it could not, because at Messrs. 
Vickers the current wax used practically the whole 24 hours, while the 
Sheflield Corporation Supply would only be used about three hours out of 
the 24. It was impo:sible at this stage to say what the cost of laying the 
mains would be per mile. The high-preasure cost would depend whether 
few towns were supplied with a large power or a large number of towns 
were supplied with a small power. Roughly, a local distribution system 
would cost from 40 to 50 per cent. of the capital for mains only. 


Mr. HENRY GRAHAM HARRIS said it was indisputably evident that 


the method of the scheme was more economical than that ordinarily 


employed by corporations. Ву haviug the generating station at the pits. 


mouth, the smoke nuisance would disappear so far as the towns were con- 
cerned, Witness handed in two tables of the prices paid in this country 
or electricity for all purposes, one relating to the undertakings of 
companies and the other to those of corporations. Giving 29 companies, 
he said the lowest price was 4:06d. per unit, and the highest 7174. per 
unit—average price 584d. per unit; and giving the names of 28 local 
authorities, he said the lowest price obtained was at Brighton, 377d. per 
unit, and the highest at Dublin, 6674. per unit--average 5°32d. per unit. 
As yet the nation had not appreciated the advantages of electricity for the 
ина of power. Witness showed types of electric cables in use for 
lighting and telephone mains, aud proceeded to say that high-tension 
cables would not affect other cables running in the saine direction. The 
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Board of Trade had fostered competition in the case of companies supply- 
ing electricity, but he regretted that such was not the case in respect of 
corporations or local authorities supplying it. Why a corporation should 
not be subject to competition he failed to eee. If they were to be traders 
they should be subject to the same competition as traders. He waa sure 
that corporations did not supply electricity as cheaply as they might. 
If Sheffield could produce electricity at £4. 15s. per horse-|ewer then the 
General Power Company would have to produce it at £4 per horse- power, 
or it would not go into that city. Although the Sheffield Electric Com- 
pany was now paying & 124 per cent. dividend he should be surprised if 
the price was reduced when the Corporation took over the undertaking. 
Mr. А. R. MONKS (Managing Director of the British Thomson. Houston 


Company) said he was responsible for Derby having been excluded from 


the scheme although within the area of supply. It was a mistake on his 
part, as he did not sufficiently realise its importance. 

On Friday, June 24, with the view of shortening the proceedings, the 
CHAIRMAN suggested that i£ the promoters of the Bill would take it that 
the Corporation of Sheffield were willing to supply the city with electrical 
energy when it had taken over the undertaking of the Sheffield Electric 
Light and Po ver Company; further evidence on that point and as to the 
purchase of the Company by the Corporation might be dispensed with. 

‚Мт. PEMBER said he would like to have the opportunity of cross- 
examining witnesses on the questions of price and quality, with the object 
ef khowing that the General Power Company could supply electricity at a 
cheaper rate than the Sheffield Corporation. 

Sir CHARLES SKELTON, called in support of the Sheffield. petition, 
said he was ex. Mayor of Sheffield and chairman of the Highways Com- 
mittee. It was desirable for the Council to keep the entire control of the 
streets. Great difficulty was experienced, owing to the narrowness of the 
streets in Sheffield, in finding room for the mains of the existing Electric 
Company. At the time the Company was incorporated there was a 
considerable feeling in favour of electricity being supplied by the Cor- 
poration, but it was decided to give the Company a trial. The 
Corporation had now been obliged by the feeling of the city to acquire 
the undertaking. It was mainly on account of the control of the 
streets that the Corporation had already acquired the gas and water. 
If Parliament should authorise the scheme of this Bill the Corporation 
should have the power to prescribe which route the mains should take. It 
was impossible to repair roada and 1nake them as good as they were before 
they were broken. The Corporation did not contemplate that the General 
Power Company were coming ihto Sheffield when the Council entered into 
agreement to purchase the Sheffield Company's undertaking. If they had 
the Corporation would not have given anything like as much ior the 
undertaking as they proposed to give. The people of Sheffield were 
very desirous that the Corporation should have a monopoly in the 
supply of electricity. Competition might produce cheapness temporarily, 
but eventually either an arrangément as to price must become to between 
the competing bodies, or the Corporation would have to buy up the other 
undertaking. If the Company would be willing to supply electricity in 
bulk to the Corporation the objection to the Bill would be obviated. 

Mr. ROBERT HAMMOND said he had had 20 years’ experience of 
electric lighting enterprise, He did not think it in the public interests 
that the General Power Company should have the right to lay distributing 
mains and supply in competition with the Corporation of Sheffield. In 
view of such a gigantic undertaking as the distribution of electricity over 
2,000 square miles, he considered the capital proposed for the Company 
totally inadequate. Irrespective of the tremendous expense of the trunk 
lines there was tlie very heavy cost of the distributing mains in the towns 
in connection with the trunk system. He had made au analysis of the 
returns filed at the Board of Trade by the electrical undertakers under 
Provisional Orders for the last three years, and ascertained their ‘capital 
expenditure to March 31, 1897. He found that the capital expended on 
the electrical undertaking at Manchester was £309,000, and since then the 
Corporation had obtained permission to spend another £100,000: 
Edinburgh had spent £231,000 ; Liverpool, £468,000; City of London 
Company, £1,200,000 ; the Westminster Company, which had a very 
small area, £560,000; London Electric Company, £850,000, the last 
amount having been spent as far back as 1893. Although only the principal 
parts of the metropolis had as уеб been attacked, the capital expenditure 
already amounted to over five and a-halt millions sterling, and tive years 
hence that item would, he thought, be nearer nine or ten millions sterling. 
The amount spent in Sheffield on distributing mains alone, although only 
30 miles had been laid, wa« £40,000. He felt most strongly that the 
General Power Company could not deliver electricity in Sheftiela so cheaply 
аз Sheffield could supply itself. Taking the lowest of nine examples of 
electrical works operated under the most favourable circumstances in the 
country, witneas showed that while the generating cost in Edinburgh was 
1131. per unit the average price to the consumer was last year 4d. per 
unit. He had ventured to predict that when in an industrial centre 
like Leeds or Shetlicld the supply got up to five million units it could 
be supplied to the consumer at 0°75d. per unit. If people would use elec- 
tricity, and. by coming to the Corporation with their power demands keep 
the machinery running the whole day, it would double the load factor, and 
very materially decrease the cost of electricity, but he hardly expected 
that to happen while steam power was so cheap in Sheffield. Witness 
criticised the figures given in evidence by Prof. Lupton, and said that 
^ man who admitted he was going to lose in transmission and trans- 
formation 20 per cent. of the commodity he manufactured could not be 
considered to have a sound scheme. He estimated that to lay the mains 
efficiently would cost 26.000 per mile, as against £1,600 per mile given 

У Prof. Lupton, and that the expense of laving the 20 miles from Warsop 
to Sheffield alone would be at least 4125.000. It had only resently been 
demonstrated that there were a large number of stall industries in which 
electrical energy could be used. At the demand arcee for it in Sheihele. 
the Corporation would be Willinggand able to meet it. 


‘gas and water works and markets, 


Major-General C. E. WEBBER, C.B., said that since 1885 he had been 
a consulting engineer. He had been in charge of the engineering of some 
of the largest undertakings in the kingdom for the supply of electrical 
energy, especially in London. He thought it would be a blunder to intro- 
duce competition into Sheffield after the local authority had taken over 
the electric lighting undertaking already established there. In such a 
system as existed in Sheffield and the system which would compete with it : 
under the present proposal there would be danger from leakage in the. 
existence of two sets of high-pressure mains. There was no danger in 
having two systems of low pressure only. In the case of Chelsea he had - 
had charge of works in the streets where two rival companies had statutory | 
powers, and it ended in a pitched battle of 56 hours, each company laying 
its mains во as to prevent the other company crossing them, until the local. 
authority had to step in and settle the dispute. He did not think the: 
scheme embodied in the Bill was a practical and commercial one. The 
scheme was promoted by people who, he thought, bad had little: 
experience in generating and distributing electricity. Twenty-eight 
years ago he laid down the longest electrical main ever laid in: earthenware: 
tubes in this country between Manchester and Liverpool. It only carried 
current of low tension, but it was in working order at the present time. In 
1872 he was frequently present at the laying of the tramway cables: 
between Cologne and Berlin — armoured cables laid direct in the earth —and : 
in that particular case they went out of use in a comparatively short time. 
The Board of Trade had laid down as to high-pressure mains (not exceed- 
ing 3.000 volts) that underground 300 kilowatts may be used in one main, : 
Therefore in the extra high-pressure cable that Mr. Lupton proposed they 
could only lay down a cable that would be allowed to carry 30 amperes, . 
which was very small. In the cables between Deptford and London the. 
Board of Trade had allowed the Company to carry a current of 10,000 
volts under special conditions, and not exceeding 1,000 kilowatts in each 
cable. - Under this system there would be at least five cables between. 
Sheffield and Warsop, and laying them down in an efficient manner, accord- 
ing to his view, the actual lowest price would be £62,656 for tlie 20 miles— 
that was for the 10 c bles of the capacity Mr. Lupton provided for. 
Criticising Mr. Williamson's figures, witness said that a few years ago 
Mr. Williamson might have been considered an enthusiastic engineer, but 
he did not think his figures were too low, considering a 24 hours' load. 

Mr. HARRY WALKER CHAMBERS said, as Chairman of the Parlia- 
mentary Committee of the Sheffield City Council, he was responsible for 
the transfer of the undertaking of the Sheffield Company, and be considered 
the price paid а high one. He would uot have assented to the purchase 
unle:s he felt that the Corporation would have increased the supply. He 
thought they were buying a monopoly. t 

Mr. WEDDERBURN, Q.C , addressed the Committee in opposition to 
the Bill for the district councils of Heanor, Long Eaton, Bakewell, Belper, 
Matlock Bath, Mexborough, North Darley, Swinton, Wath-upon-Deane, : 
Wombwell and Worksop. He argued that most of the places he repre. 
sented were in the midst of coalfields, and could therefore supply electrical 
energy as cheaply as the Genera! Power Distributing Company. ~ | 

: Mr. J. ROBINSON (vestry clerk to the District Council of Wombwell) 
said his Council were practically the owners of all the property that it was 
possible for a local authority to own. When they came to purchase the 
gas undertaking they found they had to buy out two monopolies, including 
the rights of one company which was not supplying. They were afraid 
that if the Bill passed and Wombwell ever wanted to supply its own elec- 
tricity, they would have to buy out the rights of the General Power 
Company, although he did not think the Company had any serious inten- 
tion of supplying his district. The Council thought they could supply 
themselves better than the Company could, and although they did not at: 
present contemplate supplying electricity, if electricity ever became general 
for power, they could put down plant and supply it. ‘They had a rateable 
value of £47.000. 

Mr. LEWIS COWARD addressed the Committee against the Bill on 
behalf of the Sheffield Electric Light Company and the City of Liucoln. 
Referring to Lincoln, he said he asked for the exclusion of the’ Qityé: : 
from the operation of the Bill, because the Corporation had already 
obtained a Provisional Order for the supply of electricity, and the warb. 
were far advanced. They proposod to supply electricity for lighting-and: ~! 
power in October, The price for light would be 5d. per uuit, and the prile 
for power from 11d. to 4d. ' | Ae ee 


- 


Mr. C. S. VESEY BROWNE (electrical engineer to the Lincoln Vorporae 7 
m ' 


tion) gave technical evidence against the scheme. MEL 


Mr. LISSETT (for the Ilkeston Corporation) said they contemplated an: 
electrical scheme of their own. . TET 

Evidence on behalf of the Corporation of Rotherham was given by 
Alderman G. NEALE, who said the Corporation were the owners of the 
The gas and water undertakings 
had been managed in a thoroughly satisfactory manner. making w 
profit of from £4,000 to £5.000, whieh went in relief of rates, although, 
the price charged for gas was low. They could supply electrical power. 
very cheaply themselves, having facilities for establishing a gencratibg 


‘station at the pits mouth, and had already considered the propriety cof, 


doing so. In November last the Corporation had applied: to the Leu of ; 
Trade fora Provisional Order, and as soon as 15 was granted they, weres, 
prepared to carry eut the works forthwith, P. » “ 
Prof. A. B. W. KENNEDY, LLD., F. R. S., ud he had веей the pros 
posals in the Bill and. compared them with. his experience in корно. 
In Oldham, where the electric lighting plant wax only started abont, feup. 
years ago, they were already supplying, even on а very. мша sc i) х, өц, 
exactly the terms of the Bill — that is, on a differential rate of bet ween Qi, 
and 4d.. although working with only 1.500 n.r. at the stat in., da: Edin- 
burgh where the Corporation owned the electric lighting works, the charges 
to the public were 344. for lighting and 154. for power per unit, although 
there was a very low load facter there. This preyed that niunicipalities, 
had already supplied current to general consumers at rates at least us low 


re 
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as those hi жер in the Bill, and they were making the work pay at those 

rices. He had had so much experience with the Board of Trade that he 

elt sure they would require six double cables to carry the 6,000 н.р. 
spoken of in the evidence for the promoters. The actual contract price on 
tender for cables suitable for a pressure of 2,000 volts only—not 10,000 
volts as proposed in the Bill—in the case of Dublin bad been to his personal 
knowledge £4,500 per mile, including road work. Under the conditions 
stated by Prof. Lupton he estimated the cost for mains capable of trans- 
mitting 6,000 n.». for 20 miles would be £6,000 per mile. 

In reply to a question whether he thought the Board of Trade would be 
disposed to grant fewer facilities in the use of electricity than actually 
existed on the Continent at the present time, said some of the conditions 
would certainly not be permitted in England. In Italy, for instance, there 
were regulations which allowed very high-pressure current to be carried 
overhead by naked and uninsulated wires. He believed the voltage was as 
high as 10,000 volts, and that he was sure the Board of Trade would not 
sanction. A 1,000 н.р. was more than the Board of Trade at present allowed. 

Mr. HANS HAMILTON (for Rotherham) said Mr. Williamson had stated 
that the cost of electricity generated at Messrs. Vickers, Sous and Maxim's 
works, which were situated between Rotherham and Sheffield, after allow- 
ing for all charges that could possibly be put upon the cost of production, 
was only O"/d. per unit. It Messrs. Vickers could do that within a few 
miles of Rotherham, Counsel maintained that the Corporation of Rotherham 
could db. as well. It was not suggested that the promoters could supply 
electrical energy at such а low cost. If they could, Rotherham would be 
glad to take it in bulk from the Company. The clause in the Bill which 
compelled them to accept a supply from the Company at а price and in 
such quantities as should be determined by an arbitrator, contained & 
condition which was contrary to the spirit of local self-government. 

Mr E. PAGE (for Doncaster) said the inhabitants of that town in July 
last presented an extensively-signed memorial asking the Corporation to 
establish electrical works. Thereupon the Corporation promoted a 
Provisional Order, included in a Bill which was about to receive the 
Royal Assent. The Corporation already possessed land on which they 
intended to erect a generating station at an expenditure of something 
like £25,000, and were of opinion that they could supply Doncaster with 
electrical energy as cheaply, if поё more cheaply, than anybody else. 
Counsel contended that the refusal on the part of the Company to supply 
in bulk showed that the promoters had real doubts as to whether they 
could supply at а price lower than that price at which the corporations 
could themselves produce electrical energy. The provision that the Board 
of Trade might be asked to revise the price—in other words, to raise the 
price, there being no permission needed to lower the price—also showed 
that the promoters rather doubted that they would be able to supply at 
the price which they bad suggested in their evidence. 

. Mr. SUGDEN (town clerk of Doncaster) said the three points which 
weighed with the Corporation in deciding to establish their own works 
were: cheapness of supply, absolute permanence of supply, and no unneces- 
sary disturbance of the streets. Doncaster had not the slightest objection 
to the Company supplying in bulk, but reserved to itself the right to go 
into the open market to get a supply, and thought it ought not to be com- 
pelled to take it from the General Power or any other company. 

Mr. RICKARDS ‘on behalf of the promoters) said they did not desire to 
tie down any corporation to the price originally fixed upon by the arbi- 
trator, but were willing.to alter the clause proposed by Mr. Pember so that 
the arbitrator might revise the price st the end of seven years. 

In reply to the Chairman, Mr. RICKARDS said that under the clause 
proposed, if the local authority refused to go to arbitration, it would be 
taken as a refusal to accept a supply of electrical energy in bulk, and the 
Company would then come in and lay distributing maine. 

. Mr. PAGE said it seemed to him that, arbitration being mentioned in 
the clause under the Arbitration Act, if they did not agree upon an 
arbitrator application would be made to the Board of Trade to appoint 
one, and there would be a compulsory arbitration, whether the Corporation 
attended or not, at which the price and quantity fixed would probably be 
‘most unsatisfactory to the Corporation. a | 

Mr. J. №. SHOOLBRED, B.A., at the suggestion of the Chairman, gave 
evidence generally corroborative of much of the technical evidence which 
had been previously given by other experts. He said he had been per- 
sonally engaged in the electrical undertakings at Birkenhead, Blackburn, 
Bradford, Chesterfield, Manchester, Oldham, Stockport, Wolverhampton, 
York and Brighton under Provisional Orders. There was no indication in 
the scheme of the direction or manner in which the power was to be dis- 
tributed. He said without hesitation that the cost of laying down mains 
suitable for the distribution of energy as proposed must considerably 
exceed the cost of establishing a generating station witbin a borough. Two 
mains to deliver 10,000 volts laid from Waraop to Doncaster would cost 
£60,000 each, or £120,000. At Birkenhead the first year's report and 
accounts showed the remarkable way in which the demand bad increased 
during the four quarters. The Grst quarter's work produced about £112, 
but the last quarter yielded £900. | 

Mr. JAMES PEARSON (Mayor of Chesterfield) said four years ago the 
Corporation obtained a Provisional Order for the supply of electricity, but 


a little public support was given to the electrical scheme that it was. 


abandoned. They were prepared to take energy in bulk from the Com- 
pany &t the borough boundary, but opposed the Bill on the ground that 
the Corporation’s control of the streets would be interfered with. 

Mr. E. Н. FRASER, D.C.L. (Mayor of Nottingham) said that on its 
electrical undertaking the Corporation had already spent £80,000, and had 
now applied to the Local Government Board for permitsion to spend another 
£150,000 ; last year the electrical undertaking madea profit of £2,500. 

Mr. HERBERT TALBOT (resident electrical engineer to the Nottingham 
Corporation) anid that even if the coal were given to the General Power 
Distributing Company they would not be able to supply electrical energy 
as cheaply as it could be supplied in Nottingham by the Corporation, 


Mr. ARTHUR BROWNE (city engineer) and Dr. JOHN HOPKINSON 
M.A., F. R. S., were also examined against the Bill on behalf of the Nottingham 
Corporation. 

On Tuesday, Mr. PO PE, Q. C., addressed the Committee on behalf of the 
Nottingham Corporation in opposition to the Bill, and said tbat to a 
certain extent, not inaptly, the scheme embodied in the Bill bad been 
described as a new departure. But while it was a new departure in some 
respects, and had certain aspects of attraction in regard to some cf its pro- 
visions, its passage as a whole would be an encroachment on the principles of 
local self government which had been fostered by Parliament during the 
last 60 years. The case for the municipalities was not a mere question of 
retaining the control of their streets. After all, a Municipal Corporation 
was only the community acting by its legally-elected representatives, and 
the principle which appeared to him to lie at the basis of all modern 
legislation was that it was the duty of the community to provide 
what he would call the common wants of the community— such as gus, 
water, &c.—and Parliament had encouraged the community to do so. 
The acquisition of gas companies, water companies, and later, the acquisi- 
tion of electric lighting and even of tramways, showed that Parliament 
recognised in municipal corporations certain duties and preferred that they 
should be discharged by the community on behalf of the community itself, 
rather than by any private enterprise, however ambitious or however well 
regulated and controlled. Dealing with the Electric Lighting Act of 1882, 
counsel said it was recognised after a time that & cardinal mistake was made 
in fixing the period after which the local authority could purchase tbe 
company at 20 years. In 1888, therefore, the limit of 20 years was 
extended to 40 years, although the principle of the Act of 1882 remained 
unaltered. No such scheme as that embodied in the present Bill was con- 
templated in those Acts. The first section of the Act of 1882 laid down 
the general proposition that the consent of the local authority must 
be given before the Board of Trade would grant а Provisional Order 
to enable a company to enter the district of such local authority, and euch 
consent of the local authority could only be dispensed with by the Board 
of Trade under special circumstances and after a special report had been 
filed stating the grounds of dispensation. Consent could only be dispensed 
with, of course, on such grounds as that the local authority were supine, 
ignorant, or negligent. Speaking of the report of the recent Joiat Com- 
mittee on Electrical Energy, counsel said that that Committee thought 
undertakings such as that proposed might be favourably considered by 
Parliament, but that the onus of proving there was public advantage either 
in whole or in part reated with the promoters. Under the provisions 
of the Bill the promoters, as long as they kept at the maximum 
price, could divide 10 per cent. and secure an addition to that dividend at 
every reduction they made on the standard price. This meant that the 
capital for the establishment of the proposed works was raised at least 
10 per cent., and possibly 124 per cent. or more. For the erection of its 
own electrical works, the local authority could raise capital at 22 per cent. 
The question whether the Bill should be made applicable to any com- 
munity depended on their lordships being satisfied that public advantage 
to the community would result. He ventured respectfully to say that 
Parliament had no more right to force a supply on Nottingham than it had 
to force a supply on Messrs. Vickers (who already bad a good supply of their 
own near Rotherbam), the one being an individual and the other a municipal 
consumer. 

Mr. PEM BER, Q. C., replied on the whole case on behalf of the pro- 
moters. He denied altogether that Parliament had insisted that light, 
whether it was gas or electricity, should necessarily be in the hauds of 2 
local authority, and quoted from the Klectric Lighting Act of 1888, in 
support of his contention. Counsel argued that whilst Parliament шау 
have by its past action been in favour of the municipalisation of water, 
that was no reason why Parliament should be in favour of the municipal: 
tion of electricity for the purposes of power, which counsel thought woul 
constitute the interference of a local authority in what was really a trade. 
The temptation of a corporation was, of course, to show a large profit on 
any undertaking they carried out, the reason being that they wanted to 
show their representatives a diminution of the rates. There were two 
classes in а municipal community—the consumer of electricity for 
power and the general ratepayer. Which would a corporation like 
to p'ease!—the large consumer, who was only an individual rate- 
peyer, or the body of ratepayers, upon whose votes their election 
depended! He thought the body of ratepayers. Counsel contend : 
that it was in the interest of everybody that the large consumer shoul 
have a scheme such as the one before the Committee. The promoters 
called consumers, large and small—no less than 20, but the other side h 
called none. He would say eet the evidence of the promoters against tne 
evidence of town clerks aud aldermeu and the expert evidence on either 
side, and there yet rema ned this--that the promoters had got 20 consumers 
who said “Yes, let us have the scheme." The promoters thus bad the 
balance of evidence, and an important balance. If the promoters were kept 
out of the towns the Bill might be destroyed. But the fact of the matter 
was, it was nct because of interference with the streets that the 5 
really objected. They were afraid of the scheme. The real reason was no 
a physical objection, but they wanted to preserve а monopoly. i 

The Marquis of LOTHIAN : With regard to compulsory supply, I canno 
find anything in the Bill about compulsion. ; 

Mr. PEMBER : Nothing at all, my lord. I simply ask leave to lay mains, 
and I simply say, Here І am, gentlemen. Will you buy?” 

The Marquis of LOTHIAN : Nobody is bound to buy ! 

Mr. PEMBER: No, my lord. RC 
After a short adjournment, the CHAIRMAN announced the decision o 
the Committee as follows: The Committee find that the preamble of ^ 
Bill is proved. The Committee are prepared to consider any clause nl 
a corporation may suggest for the purpose of obtaining greater power t E 
they now have in respect of the mains of the Company going through the 
streets when the Company desires to take electric energy through the area 


Of а corporation. The Committee desire a clause to be inserted enabling 
corporations to take energg in bulk, and they accept in substance the clause 
proposed on behalf of the promoters (and set out on the second column, 
page 296, of The Electrician for June 24, 1898). The Chairman intimated 
that the Committee also desired a time clause to be drawn up. 

Mr. Stanger, Q.C. (for Nottingham), Mr. Coward (for Sheffield), Mr. Ram 
(for Chesterfield), Mr. Payne, Q C. (for Doncaster and Rotherham), and 
Mr. Liesett (for Ilkeston) Corporations all stated that they did not wish 
to take any further part in the Bill before their lordships, but reserved to 
themselves the right to oppose in the Lower House. 

It was arranged to submit the clause referred to by the Chairman for 
the consideration of the Committee yesterday (Thursday). 

-Mr. PEMBER asked what was meant by a time clause. 

The CHAIRMAN replied that it was desirable to have a clause limiting 
the period for the construction of the works at the main station to show 
that the Company were bona fide dealing with the district. | 

It was also decided to draw up а clause empowering local authorities or 
private persons to approach the Board of Trade for а revision of the Com- 
pany’s rates after a period o*, say, five years. 


On Thursday, when the Bill again came before the Committee for the 
settlement of clauses, the following provisions were discussed and accepted 
by the Committee :—“ If the Company shall not within the period of five 
years from the passing of this Act have obtained the said certificate, 
and further shall not have proved to the satisfaction of the Board of 


Trade that they have expended the sum of £50,000 on the undertaking, 


the powers granted by this Act shall cease and determine.“ 


With regard to supplying electricity in bulk, the clause submitted to the 
Committee on Tuesday was reconstructed and passed in the following form: — 


The following provisions shall not apply, except во far as may be agreed 
to the contrary between the Compeny and the Corporation of any borough 
which at the time of the passing of this Act shall be supplying electrical 
energy, or have obtained an Order or Act empowering such Corporation to 
supply electrical energy: (1) The Company shall, aix calendar months 
before commencing to distribute electrical energy within any such borougb, 
give notice in writing of their desire so to do to the Corporation,and the Cor- 
poration shall within three months after receiving such notice be entitled to 
serveupon the Company a counter notice indicating their desiretoundertake 
such distribution themselves, and to purchase from the Company a supply 
in bulk. The terms of such supply in bulk as to price, minimum amount, 
and all other details shall, failing agreement between the Company and 
the Corporation, be determined by an arbitrator, and the corporation shall 
be at liberty to enter into an undertaking to take from the Company a 
supply in bulk according to the terms so agreed or settled by 
arbitration, as! aforesaid, for a period of three years at the least, 
and thereupon the Company shall, save as hereinafter mentioned, be 
restrained from such period from distributing electrical energy 
under the power of this Act within the said borough ; (2) in 
the event of the corporation failing to give such counter notice, 
or, having given the same, failing to enter into such undertaking 
to take a supply in bulk the Company's powers to supply within 
such - borough: shall be unaffected by the provisions of this section; 
(3) provided that if at the end of the said period of three years and any 
subsequent period of three years the corporation shall give notice of the 
desire to continue the taking of а supply in bulk the Company shall con- 
tinue to give such a supply at а price and minimum amount to be 
agreed between the parties, or, failing agreement, to be determined 
by arbitration in the manner hereinbefore provided, and thereupon the 
provisions of this section shall apply to tbe extended period ; (4) whenever 
the Company make default in supplying in bulk to the corporation as 
aforesaid the Company sha'l be liable to pay and shall pay to the corpo- 
ration, in addition to the penalties for failures to supply by this Act pro- 
vided in the case of any owner or occupier all damages, expenses, 
costs, charges and expenses which the corporation may be under liability 
to pay, or shall have paid, in respect of failure of supply or pressure, which 
liability shall lave arisen by reason of the default of the Company as 
aforesaid, and the amount of such penalties shall not be limited by 
anything contained in the section of this Act the marginal note whereof is 
‘Penalty for failure to supply’: Provided that in any event the 
Company shall be at liberty to supply to any person within such area for 
trade purposes who is willing to undertake to receive а supply of not leas 
than 10,000 Board of Trade units per annum." 

On the question of maximum price, the Committee decided that tbis 
should be 4d. per Board of Trade unit for small and 2d. per unit for large 
consumers, with the proviso tbat if the average charge in any one year is 
not more than 34d. per unit the Company may divide 10 per cent.,if they 
carn it, and with any lowering of that average, an increased dividend. 


MUNIOIPALISATION OF THE TELEPHONE. 


The Select Committee appointed by the House of Commons to consider 
the subject of the municipalisation of telephones continued its investigation 
on Tuesday, Mr. Hanbury presiding. | 

‚ Dr. COLQUHOUN, of Glasgow, said (in reply to the Chairman) he con- 
sidered the telephone had become not only а benefit to the community, hut 
a necessity, especially in a l commercial town like Glasgow, and it 
should, therefore, be taken over y the Corporation. 

Are there classes of people in Glasgow who have not hitherto had the 
service, and who are anxious to have it!—Yes; we should have 4,000 or 

000 customers directly we started a service. 

If the municipality were empowered to give a telephone service, would 
you undertake to supply all applicants ?— Undoubtedly. We pay £1,700 

year to the National Company for our municipal telephone service. 1 
am not here to say that that service has been a bad one. 
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What advantage would the public derive from the municipalisation of 
the telephones in Glasgow !—Well, the price would be reduced by one-half, 
bringipg it down to £5, and we think that, from the facilities we 
we should be able to give a much more efficient service. The reduction of 
the tramcar fares from Id. to 4d. has increased the number of travellers by 
40,000,000. We assume that a reduction in the price of the telephone 
service, would increase the number of users proportionately. He should 
not for a moment suggest that the municipality should make a profit. 
The Post Office should give the Town Council of Glasgow a licence for, say, 
21 years, and at the expiration of that period, if the Post, Office desired to 
take the service over, they should pay the value of the plant. But the 
municipality would be prepared to undertake a service at once on the 
terms given to the National Company—that was to say, leaving the option 
with the Post Office of taking over the service in 1911. The Town 
Council would not be able to recoup themselves for out lay if the service they 
undertook to-day was taken over by the Post Office in 1911. In view of such 
an eventuality the municipality would have to charge an amount to their 
customers almost equal to that now charged by the National Company. But 
he did not think the Post Office would act in a way so obviously unfair. 
He thought they would either renew the municipal licence or take 
the service over at a fair valuation. The Town Council would not 
attempt to make a profit, but would follow the policy adopted іо the case 
of the electric lighting undertaking. The surplus revenue was devoted to 
the improvement of the service, but was never devoted to the reduction 
of the rates. He disapproved of the policy of establishing competing 
companies in the telephone service, knowing that the result would only be 
that the new undertakings would be bought up. The only way to put a 
stop to the existing gigantic monopoly, would be to authorise municipalities 
to start telephonic syatems. He should advocate the establishment of 
public call offices in Glasgow if the municipality were allowed to undertake 
& service, and thought the charge to the public should be 3d. for using the 
telephone. He now considered the Post Office should confine their 
attention to the trunk lines and that municipalities should have charge of 
the services. He should think it would be fair to require the municipality 
in granting them a licence to give an undertaking that any. profit they 
made would he applied to reduction of the charge for the use of telephones. 
The Town Council of Glasgow were increasing their business with the 
National Company every year.. When a person in Glasgow wanted to 
speak to А person in Liverpool and did not possessa book showing the 
Liverpool subscriber's names, he would get the telephone number from the 
Post Office who would be ready to give the information, as it would 
involve the use of their trunk wire. | i 

Mr. CHISHOLM (another member of the Glasgow Town Council) said 
he had known one department of the Corporation to make 200 complaints 
against the service in one year. If the municipality had charge of the service 
they would get over these difficulties by laying down twin wires. They had 
facilities for opening up the streets which the National Company had not. 
The Glasgow municipality had come into conflict with the Post Office quite 
revently. The Post Office claimed the right to force the Corporation to 
give the National Company the right to open up the streets—a right which 
the Corporation had refused to;the Company. The Corporation had said 
to the Post Office that they would give permission for the breaking up of 
the streets if а guarantee were given that it was for purely Post Office 
purposes, The Post Office had refused to give that guarantee. We have 
made a representation to the Post Office contending that it would be a 
breach of the existing law to force us to give a private company the right 
to break up the streets without an Act of Parliament. We wrote to them 
to that effect on June 10th, and on the 11th they wrote to us leaving the 
case in abeyance, saying that in the present state of the question they 
wou!d not insist upon the enforcement of what they believed to be their 
statutory powers. 

By Mr. COHEN: If a licence were given to the municipality of Glasgow 
for the establishment of a telephone service, do you think you would һе 
able to.apply public funds for the purposes of the undertaking ?—I believe 
the Town Council would have the power во apply ita “common good " to 
such a purpose as the setting up of a telephone service. ; 

Then a telephone service is what you would call а “common good” ?-- 
It is a public purpose to which we are entitled to apply the “common 
good." The opinion of the Town Council was that if they had a licence it 
should not terminate in 1911. He concurred in the view that any profit 
made by the Corporation out of telephones should not be applied to re- 
duction of the rates. If the Town Council had a telephone service, they 
would not think of making preferential charges, and they wauld be content 
that measures should be taken to render such a thing impossible. . With 
regard to the future, if the Corporation were in possession of а service, he 
should contemplate eventually the National Company wires being used, 
more or less, in connection with those of the municipality. He did not 
think the opposition of the Post Office to the National Company in places 
where it gave a telephone service was a genuine opposition. That of the 
Glasgow Town Council would be genuine. 

On the resumption of the sitting yesterday, 

Sir R. HUNTER (solicitor to the Post Office) was first recalled and 
asked by the Chairman as to the legal position of the National Company 
in those areas in regard to which their power to work had only been 
initialled by Mr. J. C. Lamb. Witness replied that the Company had no 
legal right to work in the areas until they had obtained powers in a deed- 
poll executed by the Postmaster-General. They had not obtained those 
powers in regard to the areas in question, and he understood that they 
would not receive them pending the report of the Committee. The 
Telephone Company in their areas of supply would not be able to break up 
the streeta or obtain the ordinary wayleaves without the sanction of the 
local authorities. It was possible for the Postmaster-General before he 

nted new areas to lay down conditions with the National Company. 

Dy Mr. COHEN : Evidence had been given to the effect that in Glasgow 
the funds called "the common good could be used for the purpose of 
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establishing a municipal telephone system, but he did not share that view, 
and the Lord Advocate had given an adverse opinion. | 

Would the Corporation of London be able to use their funds for such a 
purpose ?— Ав to that I cannot вау. London is in quite a unique position 
in regard to financial resources. 

The CHAIRMAN : Has not the Post Office the right to insist on the 
National Company putting a trunk wire from the Post Office into com- 
munication with one of their exchangea '!—I would rather consider the 
point before giving а reply as to thelaw. You would have to invade their 
buildings. | 
Sir J. RUSSELL (Lord Provost of Edinburgh from 1891 to 1893), 
said his corporation was a subscriber to the National Company but 


"was very much dissatisfied with the service for which they paid £10 per 


station. The inefficient service was due to the want of return wires and to 
‘the employment of an insufficient number of servants. The complaints 
with the service were pretty general in Edinburgh. The telephone at 
‘present was a source of social discontent, as the poorer classes were excluded 
from the use of it. To his mind an ideal system would be one which 
‘would bring the telephone within the reach of the working classes by 
‘enabling small shopkeepers to take telephones as an attraction to cus- 


“tomers, allowing the use of them to their customers free of charge.: He 


thought that if a system such as this were adopted, then instead of there 
being only 2,000 subscribers in Edinburgh there would be nearer 20,000. 

The CHAIRMAN : Do you think it would be practicable to allow a sub- 
scriber to throw open his telephone to anybody ?—I do. It would 
enormously increase the number of subscribers and therefore the revenue. 
Sir JAMES WOODHOUSE: Your point is that if a system such as you 
suggest were adopted every shop, say, in Princes-street, Edinburgh, would 
possess a telephone ! —That is so. In Geneva the telephone service is во 
cheap that everybody has an instrument. Four years ago a person could 
have an instrument and send 800 messages for £3. * 3 . 

By the CHAIRMAN : In a large part of Edinburgh the Corporation 
had, under Royal Charter, the control of the streets and the power to pre- 
vent the putting up of overhead wires. They had granted- privileges to 
the National Company, but only during pleasure. 
Edinburgh would be glad to establish a telephone service, but his scheme 
of popularising it would be defeated if in the year 1911 the Post Office 
‘compulsorily took over the undertaking. In such an event it would be fair 
‘for the Post Office to recoup the Corporation for their outlay. Edinburgh 
"had possession of gas and electrie lighting undertakinga, and even went 
outside its own distriet in supplying these commodities, but they did not 
want outside telephone facilities. ж бег ў 

Do you allow the Post Office facilities to lay wires ? -We have always 
granted the Post Office all the facilities in our power for themselves, but 
we have resisted their attempt to unite two of the exchanges of the 
‘National Company under our streets. | 

But the Post Office are under agreement with the Company ?—Үез; 
but not with us. We have resisted the Post Office in tlie matter, which 
‘the House of Lords will settle. - 

By Mr. COLVILLE: He estimated that if the scheme of telephonic 
supply which he suggested were adopted in Edinburgh the charge would 
be £5 per licence, covering Post Office royalty and everything. The Cor- 
poration of Edinburgh would accept a licence from the Post Office if they 
had it ор the same terms as the National Company, viz., a life of 21 years. 
He did not think they would be prepared to accept a licence on the 
ordinary terms, to tertninate in 1911. 

Dy Mr. COHEN: He believed the “common good " fund wasapplicable 
to the establishment and maintenance of а telephone service. 


„ Mr. GRIFFITH BOSCAWEN : Would you undertake not to give pre- 
. ferences !— Certainly ; a corporation could not allow preferential charges. 


©) 


At the same time some distinction should be drawn between a firm of 
stockbrokers, who would be using the telephone all day long, and a 
householder who would in all probability only be using it once or twice 
a day. | t T 

Mr. NICHOLSON (Tunbridge Wells) said that. complaints were made 
of the service of the Company, and in 1896 а’ сотрапу applied to the 
Postmaster-General for a telephone licence. An effort was then made by 
the National Company to mend matters. ` Since 1896 the Corporation of 
Tunbridge had passed a resolution, practically unanimously, in favour of 
the municipalisation of thé telephone service. At £5 per sulbscriter 
he believed the telephone would come within the reach of a much larger 


section of the public. jn | 
„ Mr ALPHEUS CLEOPHAS:MORTON said he appeared as represen- 


dative of the Corporation of the City of London. He declared that the 
Corporation wanted an efficient, telephone service at a reasonable price. 


. , What do you complain of? All our officials about the Guildhall complain 


. of the bad service. The Corporation of London had come to the conclusion 


that the telephone was an absolute neceskity but that the charge of £20 
per annum was exorbitant, They thought that a service might well 
be given in London at a éharge of -£10-per subscriber, The Corpora- 
tion of London had passedi:a resolution in favour of giving the local 
authorities in London power to establish telephone systems. With regard 
to the opening up of the streets for the National Company the Post Office 
had asked for permission but it had been refused. He had no proof that 
the streets were opened for that purpose by the Post Office in spite of the 
objection of the Corporation, but it was possible that the Post Office asked 
for permission to open the streets for telegraphic purposes and then used 
that permission in theinterest of the Telephone Company, Of course the 
Corporation did not set inspectors to watch the Post Office.: Tlie local 
authorities of London had had to fight the Post Ottice officials who, strange 
to say, secrued to be allowed to do the wark of the National Company. 
"The CHAIRMAN: Can you prove that ?—Oh,.yes! Mr. Edward Grey 
(3 chief engineer to the Post Office) an a Mr. Preecei(also a servant of the 


- Post Office) bave operated against the Vestries in support of the Telephone 


Company! We should have bad, probably, d bettervand cheaper telephone 
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The Corporation of 


service in the City it it had not been for the intervention of the Post 
Office, Е | ` 

Mr. Alderman GREEN (Norwich) said that the Corporation had been for 
some time desirous of getting а licence, so that they could establish а 
system themselves or hand over the licence to a company who should work 
the lines under municipal supervision. "Their chief difficulty was raising 
the money, and he believed that if thia could be got without an Act of 
Parliament the Corporation would prefer to do the work themselves, 
They had had some difficulty in getting the matter before the Corporation 
because the National Company, when competition was threatened, formed 
a local directorate of the leader of the Tory party, the leader of the Liberal 
party, and another gentleman of great influence in the borough. 

Sir H. BULLARD: What do their duties consist of ?—Nothing but 
cashing a cheque every year -(liughter). 

In further evidence the witness said that they had 500 promises for a 
telephone service at £5 a head. Half of these now subscribe to the 
National Company at £8. 
- The Cotnmittee then adjourned. 
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LEGAL INTELLIGENCE. 


Mica Insulator Company v. The Electrical Company (Limited). 


This case came before Mr. Justice Kekewich in the Chancery Division 
last week, and was brought by the plaintiffs for an injunction to restrain 
the defendants from infringing letters patent No. 10,524 (1892) granted 
to Arthur Henry. Salisbury Dyer, relating to the invention of an 
electrical insulating sheet of which the plaintiffs were the registered pro- 
prietors, There was also a claim for damages and for an account and 
payment of the profits made by the defendants by such alleged infringe- 
ment, and also for the delivery up of all the electrical insulating materia 
made in infringement. 

The defendants pleaded that the inventions claimed by the letters patent 
of 1892 were published by Henry Potts Scott in 1876 (No. 3,099, 1876), 
and by specification of United States patent No. 422,550 granted to Elihu 
Thomson. They also pleaded prior use of the subject matter of the letters 
patent before 1892, and that they were invalid by reason that before that 
date letters patent for the invention claimed in the specification had been 
granted to Robert Wood (No. 10,430, 1892). The defendants further 
pleaded that the alleged invention was not proper subject matter for 
letters patent, on the ground that prior to 1892 it was а com:non and 
well known device to “build up" sheets by cementing scraps of 
mica together with or without sheets of cloth or other fibrous material, and 
that such sheets were commonly used for all purposes for which whole 
sheets of mica could be used. 

Mr. Fletcher Moulton, Q.C., Mr. C. E. E. Jenkins, Q.C., and Mr. Ward 
Coldridge appeared as counsel for the plaintiff; and Mr. Thos. Terrell, Q. C., 
and Mr. А. J. Walter for the defendants. 

Mr. JENKINS, for the plaintiffs, said his clients sued аз the assignees of 
a patent granted to Mr. Dyer for an invention described in the lettera 
patent as an electrical insulating sheet. The material to which the 
patent related was a new product known as micanite, which name had been 
popularly adopted all over the country. That patent was dated June 2, 
1892. There was no objection raised to the form of the specification on 
the ground of its being insufficient or of its disconformity, but what was 
suggested was that the invention was not novel and that it was not proper 
subject matter for letters patent. Mica was a very excellent insulator. 
It resisted a strong current, was not pervious to heat and did not char 
with the spark. It also did not take up much moisture either from wa'er 
or from oil which might be used for lubricating. The objections to the 
use of mica anterior to this invention were these: in order to get 1t 
in sheets you had to take large pieces and split them, and it 
was extremely costly to prepare in this way and also inconvenient. Mica 
was extremely brittle, and it was not adaptable to being shaped into dif- 
ferent forms. Sheets were frequently formed by joining up small pieces 
on muslin or some other fabric., The mica used in that form was never in 
the very thinnest pieces аз in the patent in question, and there was & great 
deal of waste. What the plaintiffs’ invention had done was this: it had 
devised a plan whereby could be used what counsel would call the ele- 
mentary scales of mica, that was to say, scales of such thinness as to be 
as thin as possible and yet of sufficient substance to be handled and utilised 
for the purpose of building up this electrical inaulatiog material. The 
patentee in this case, by an ingenious use of what he (counsel) would call 
the eleméntary scales of mica, together with copal varnish, shellac, or 
something sticky of the like nature, had made a product which might be 
likened for some purposes to a bale of clotb, which could be handed to 
electricians, who could make it into tubular or whatever form they might 
require by warming it, moulding it when warm, and then rapidly chilling 
it. The learned counsel, after reading the specification and the claims 
made by the inventor, said he should submit, on the true construction of 
the claims, that the invention of the patentee was a very clear one. The 
defendants were a company carrying on business in this country, and they 
were the agents for a large firm in Germany who made electrical machinery 
and things connected with it, and amongst other things mica insulators. 
The actual pieces of micanite the defendants had sold looked to the eye to 
possess the same properties as the plaintiffs’. — — К | 

Mr. WILLIAM M. MORDEY said he was a consulting electrical engineer, 
carrying on business at 66, Victoria-street, Westminster. He had been 
engaged in electrical engineering since 1881 or 1982. He was chief elec- 
trician to the Brush Electrical Engineering Company for about 14 years. 
Ніз work was the designing and making of dynamo machinery. He was 
now consulting electrical engineer to the Brush Company and to several 
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bother companies. So far as he was aware mica had been used principally 


in sheets for insulating purposes prior to the date of this specification. 
A year or two before this specification it was customary to use mica 
arranged usually in connection with sheets of paper or canvas, or thin 
cloth, or some sort of material being built up by taking comparatively 
large sheets such as were supplied for making accumulator insulatora. It 
was found that mica had certain qualities which no other insulator 

ssessed, and it was thought desirable to use it as far as possible. 

he pieces of mica supplied were split by the workmen, and pasted 
on to sheets of cotton or paper, and were used .for insulating 
machines at high pressure. They were used in various ways. They 
used to call it iu the works mica cloth, The pieces of .mica stuck 
on the cloth were about the thickness of stout.note paper. The 
pieces were sometimes cemented together with copal varnish, but 
It seemed to him that what the patentee described 
by his specification was the process of making in any size an insulator 
having substantially the qualities of mica out of what was waste material. 
The profession at that time were unaware of and thought it impossible to 
make such a material from pure mica, and all the cuttings of mica which were 
used in the electrical trade were wasted. For large sheets of mica he should 


 imagiue they would have to pay 40s. to 60s. а pound, but for very small 


. the introduction of micanite to get material to stand between the part. 


* 


1 


pieces of waste mica they would only have to pay à penny or во а pound. 
It was generally recognised that it was desirable to produce a good material 
from the waste material, and the plaintiffs’ specification, to his mind, gave 
every necessary step in the process of production of such а material It 
would not make any difference if in the process of splitting these elementary 
cales of mica were punctured. Jt was important that the scales should be 
parallel, because it was necessary that the mica should be placed across 
the path of the electrical discharge. Witnees thought the process was 
invaluable. There was no substance which approached it in quality, and 
for certain classes of electrical work there was no other material which he 
knew which'was so satisfactory or so cheap. It was very difficult before 


which had to be insulated and the bed plate or frame of the machine. 

The fact that mica would bend when thin was a fact which was known 
to scientific men ?—Yes, theoretically 

What do you вау the invention was in Dyer's case ?-—It is practically а 
process by which waste mica cutting: are made into valuable insulating 
material. | | 

Was the idea of using gum for the purpose of getting scales to bind 

together, new No. 
The witness was handed ир a ring composed of mica strips joined with 
shellac or a gum, aod in reply to counsel said he should not be 
surprised to learn that it was exhibited before the date of the patent in 
question. ' | 

Is the only difference between that and the matter of this patent that 
the films of mica in the patent are called elementary films, and here the 
films are thicker, and that the films of mica overlap in other directions in 
the patent whereas in tbis ring they overlap only iu one direction There 
їз another difference, and that is that this exhivit would cost shilliogs and 
the micanite rings pence. 

And that the filins of mica are larger ?!— Yes, and much more costly. 

The learned counsel handed up a ring composed of mica films and asked 
if that was not the common way, before the date of this specification, of 
using mica for the purpose of insulation.— The witness replied that it 
was, but that it was very expensive. | : 

On counsel for defendants calling for th» four alleged infringementa, 
plaintiffs’ counsel intimated, for the purposes of this trial, he relied on one 
infringement only. 

The alleged infringement, on which was pasted the mica about jin, in 
thickness was then handed to the witness, who was asked, Except in its 
extra thickness and the absence of Japanese paper, can you draw any 
distinction between this and the sheets made under Wocd's patent ! Only 
the difference that thia is made out of a number of small irregular pieces 
and Wood's sheets are made of larger and more regular pieces. 

, Re-examined : In your view as to Dyer's invention, docs not the whole 
Invention turn on the use of the scales ! — Yes, I think so. 

Mr. DUGALD CLARKE said he had made a number of experimenta on 
micanite, and compared the properties of micanite with the substance 
known as built up" mica, at the date of the patent in question. The 
pieces given to him were used by electricians before the date of micanite. 
He had taken those things and measured the thickness of which they were 
built up, and found they were from five to ten times the thickness of the 
laminæ used by the plaintiffs. 

His LORDSHIP : Have I got to decide the question of whether, if you 
can make a material with very thin pieces of mica, it is an invention to 
make it of very much thinner pieces 
Mr. COLDRIDGE said he was going to show that when the small 
elementary scales were used they got an entirely different material than 
when thicker scales were used. Не considered micanite to be a novelty 
and a good material; and with important differences and properties from 
other material. 

His LORDSHIP : What are the important differences ? The main dif- 
ference is tbis, that you have in micanite à material which can be worked 
like metal or wood or any other like material, which can be mechanically 
manipulated and made into any of the shapes required in electrical work. 
Before the date of micanite you could not get such а material ; you could 
only take and mould a cap or make a larger sheet which could be cut and 
‘Moulded like any other material. So far as I unders'and, this man was the 
first to discover this material. m 

His LORDSHIP : It seems to come down to making very thin material. 
The WITNESS said he had had considerable experience in electrical 
manufacture, and corroborated the evidence of Mr. Mordey. | 
ı His LORDSHIP: Is this alleged invention useful for any other purpose 

except for electrical insulation No. 1 5 


before 1892, the date of this patent — Jes. 


а 


His LORDSHIP : That із what I thought, 

Witness, cross-examined: You. know that glass is fragile, and that 
you can bend it when it is thin enough 1— Ves. 

The fact that however fragile a substance you have got, if you can 
only make it thin enough you can make it flexible ia old t—Yes ; but 
within limits. " "ue 
Mica was known to be one of those substances ?— Yes, generally. 

It was known that if you could get a very thin film of mica it would be 


flexible !—Yes ; but I do not think it was known that jt was so flexible as 


it has turned out to be. | 

You do not suggest that thin films of mica were first made by this 
man 1—Oh, no. The thinner mica was got the more flexible it became. The 
idea of making a rigid substance out of layers of material stuck together 
with shellac, iron pressed and rolled when heated, and then allowed to 
become cool and rigid was old. | | 
‚ His LORDSHIP (to counsel) : Át your own time, Mr. Terrell, I want 
you to get from Mr. Clark the exact distinction between Wood's.patent 
and this, because in words it is unexplained. I want to know the differ- 


. ence in substance. 


Mr. MOULTON : I do not. know if your lordship's attention has been 
drawn to the fact that Wood’s was not published. 

Mr. TERRELL: We will deal with that later. Wood's was one day earlier. 
(To Witness) When you have got this sheet of micanite, and you wish to 
mould up something out of it you first of all make it hot 1—Үев, , , 

The object of that is to soften the shellac ?—Yee. 

The heat has no effect on the mica ?—No. 

The WITNESS, further cross-examined, said that Wood contemplated 
several layers when he mentioned surface paper, and his evidence was that 
when he began to mould that up the surface paper would burn out. ‘Wood 
did not give any directions in his specification fur extreme thinness, which 


-was · found in, the other specification. 


It was clear that Wood contemplated bending mica, but with paper, the 
outer layers of which would burn out. Do you know that in this case it 
was originally alleged that there were four infringements ( Mes. 

Do you know that these sheets with paper on were alleged to be infringe- 
ments of Dyer ?—Y es. | | 

Do you know why they were abandoned as infringements of Dyer ? —Well, 
I may tell you that I did not consider them infringements myself. Scott's 
specification of 1876 directed that the mica should be heated to cherry red, 
which would cause it to lose its elasticity and drive off impurities. Then 
it was attached to thin paper or fibrous material. 

That is a direct anticipation of Wood, is it not? Plaintiffs themselves 
вау во. Оп that assumption the difference between Wood and Dyer are the 
same ав the difference between Scott and Wood !—No. | 

Re- examined: In your opinion is there anything in Scott's or Thomson's 
specifications which published tbe invention in. Dyer'a!—None what- 
ever. 

Is there anytbing in either Thomson or Scott which iudicates that you 
could mould with heat! Nothing whatever. 

. And is the power of moulding micavate hot one of its most important 
qualities - Most important. 

Witness added that he knew of no other material manufactured in the 
same way as micanite. In all the defendants’ exhibits passed up to: him 
he saw nothing which could be bent to sharp angles as was micanite with- 
out losing its good qualities. SEN ын 

Mr. JAMES SWINBURNE said he had had large experience in elec- 
trical manufacturing. Before this patent large scales of mica were used 
in two or more layers with a break joint ; that was simply a means to get 
Over the limits of size imposed by nature. Large pieces of mica would be 
better than micanite if used flat, but would not cover a surface with sharp 
angles effectually. In Wood's specification he found nothing which referred 
to the capacity of the substance for moulding, and to keep any shape to 
which it was bent when warm.  Dyer's specification referred to a sub- 
stance made up of very thin scales. None of the alleged prior anticipa- 
tions were, in his opinion, built up in the same way. | 

Cross-examined : In Dyer's patent the remaining in position of the 
moulded micanite depended upon the fusing and chilling of the shellac, 
but the facility of micanite to bend round corners depended on the 
thinness of the mica scales. When micanite was warmed and bent the 
elementary mica scales floated in the shellac one over another, and so 
moved to the desired position. 1f Wood’s patent had named the use of 
very thin elementary scales it would have had the same quality for 
bending except for the fibrous material, which was essentially inextenaile. 

Mr. F. А. ADAM explained the moulding of one of the experimental 
exhibits. ; 

Mr. N. JUTRIS (works foreman) described the process of manufacture 
of micanite under the specification. He also made mica cloth, but not 
with the same cement. | 


Mr. Justice КЕК: WICH E How long hare these cen in service 
Г; JT. ĩ 8 Б 

Mr. TERRELL': The sides ‘ape very іо, they. are stuck together with 

shellac, they overlap, | 
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Various rings and other appliances moulded by the defendants from 
sheets of mica on cloth, muslin and paper, were handed to witness, who 
expressed an opinion generally that they would make efficient insulators, 
but would deteriorate more or less after 18 months’ use. 

Re-examined by Mr. FLETCHER MOULTON: Do you use mica on 
cloth and other fibrous material for high temperatures! Not as a rule. 

Or for moulding ?—Not at all. B. 

Mr. CHARLES SPARKS (a managing director of Mesars. S. Z. de 
Ferranti, Limited) said that micanite was found of utility at Messrs. 
Ferranti's works for machines generating over 10,000 volts pressure. 

Cross-examined : Witness's firm, when making experimental use of а 
new mica cloth combination, were threatened by the plaintiff Company 
with an action for infringement of their patent, but it came to nothing. 

Mr. FLETCHER MOULTON : That is the plaintiffs’ case, my lord. 

Mr. TERRELL said he did not propose to address his lordship now, but 
merely to call attention to the form of the pleadings. Plaintiffs began by 
suing on two patents, Wood's and Dyer's. Defendants alleged two speci- 
fications they had put in, Thomson's and Scott's, and also a certain number 
of prior users. They also alleged as against Dyer that there was a prior 
grant to Wood. Plaintiffs dropped out Wood altogether, and went on suing 
on Dyer's patent alone. Now they wished to- make out that Wood's was 
a bad patent. Counsel asked his lordship to say that it was an admitted 
fact that Wood bad been anticipated by these things, and that plaintiffs’ 
counsel could not now go behind that. 

Mr. Justice KEKEWICH : Yes; he cannot do so. 

-~ Defendants’ witnesses were first called to prove prior user. This was done 
hy Mr. Richard Woof, employed in the coiling department of the Brush 
Company's works from 1881 to 1895 ; Mr. Henry Sawyer, from 1882 to 
1896 engaged in the Brush Company's works ; and Mr. John Sutherland, 
similarly employed from 1889 onwards. 

Mr. EDWARD Е. Н. LAUCKERT said he had been engaged for 37 
years with Messrs. Siemens Bros., and was now superintendent of the works. 
In 1873 he was chief of the cable department, and from 1880 to 1892 chief 
of the electric light department, They had used mica in the construction 
of condensers in 1875, At that time the mica was split into thin sheets, 
coated with varnish, and cased in tinfoil. In 1882 Siemens Bros. started 
using mica to make rings for commutator ends, thin flakes joined up 
with shellac, without paper or cloth, the ends of the top layer overlapping 
the brittle ends from other layers. 

Mr. T. P. WIGGINS (Wiggins and Co.) said his firm were the largest 
dealers in mica in the world. In 1889 Ferrantis were anxious to use 
mica for some of their high-pressure engines, and asked witness what he 
could do in the way of making up sheets of mica, suggesting the use of 
some thick gum. Witness built up a sheet partly of pieces of waste mica 
they had from a telephone order, thin flakes which were overlapped at 
every edge, layer after layer, until the proper thickness was attained. At 
the end of 1891 witness exhibited at the Crystal Palace а commutator 
ring made of mica in the same way, except that shellac in the place of thick 
gum was used. Witness's firm made various articles of mica for electrical 
purposes, and also com cards formed of waste mica sheets joined with 
some gum prior to 1892. rr i 

Mr. ARTHUR: Have you found any difliculty in moulding mica sheets 
containing either paper or muslin „ except that in one 
case the Japanese paper stuck to the mould. 

As regards the moulding, you did not find any difficulty !—It is rather 
better, in fact, with the cloth than without it. 

Cross-examined by Mr. FLETCHER MOULTON : In the sheets made 
on Ferranti's trial order the outside mica plates were comparatively large 
and regular, but small broken pieces were used inside. "l'heir commutator 
rings in 1891 were built up on а wooden core from shaped pieces of mica. 

As far as I understand, with the exception of the middle of Ferranti's 
trial plate, you had shaped pieces of mica to build up all your articles! 


Witness assented, except that the compass cards were made up of thin 


s:raps gummed down. 

Mr. TERRELL observed ће had now tendered evidence as to what 
certain persons had done before the date of plaintiffs’ patent, and all the 
rest, of his objections were that other people had done the same thing. He 
felt his case would not be strengthened by more repetition. He proposed 
to cell Prof. Silvanus Р, Thompson ; that would be his case. 

Mr. FLETCHER MOULTON said some of this evidence had taken him 
by surprise, and he should aek at the end of the defendants’ case for an 
adjournment. 

Mr. Justice KEKEWICH : No, no! You will have to substantiate a 
surprise, and I warn you I am not at all likely to grant an adjournment. 

Yesterday (Thursday) Mr. А. Е. GALPIN gave evidence of the use of 
mica under certain conditions in ring and drum armatures made at the 
works of Messrs. Johnson and Phillips in 1890. | 

Prof. S. P. THOMPSON said be was acquainted with the use of mica for 
electrica] purposes before the date of Dyer's specification, and had seen 


various kinds of built-up mica. He found no substantial difference between 


the inventions of Scott and Wood. | 

Mr. Justice KEKEWICH : I cannot go into that, 
Scott is an anticipation of Wood. 

WITNESS ваја that at the Electrical Construction Company's worksabout 
1889 or 1890 he saw mica made up in narrow strips of pieces about lin. wide 
and 2in. long, cemented together by shellac, layer on layer. About the 
same date at Johnson and Phillips’ works he saw mica used in small pieces, 
cemented by shellac во as to overlap ; this was generally built up on a basis 
of tissue paper. Witness was a member of the jury at the Crystal Palace 
show, and saw three machines in which mica was used as an insulator. He 
particularly remembered Messrs. Wiggins’ exhibit, which included two or 
three commutator rings made of built up of micanite—some built up of flat 


You both agree that 


pieces of mica, each layer overlapping the layer below, and cemented with. 


shellac. He also saw а wire ring. E 
As an electrical engineer, is there, in your opinion, any substantial dif- 


ference between that and the substance called in this case micanite '—I 
think there is no difference in the substance as a product, though there 
may be differences in the manufacture. | 

From the point of view of an electrical engincer you say thie built-up 
mica fulfils the eame function ! — Certainly, and in the same way. 

Cross-examined by Mr. FLETCHER MOULTON: Do I understand you 
that there is no substantial difference between Dyer's and Wood's specifi- 
cations '—I вее none. 

I believe the Allgemeine Elektricitats Gesselschaft, of Berlin, are tle 
темеш here, are they not !—I do not know. I have seen their 
works. 

Am I wrong in saying there are something like 300 hands continuously 
making micanite ! I have not seen that department. 

Did you ever know of built-up mica shaped after it was made before the 
date of this patent ?—Yes. The strips I saw nt the Electrical Construction 
Company's works were bound round armatures. | 

Did you ever know of any built-up mica moulded under heat. before the 
date of the patent ?—I do not know that I do. 

Is it not a valuable property of micanite that it can be made in sheets 
without shaping the mica, and cut up and moulded afterwards ! 
Undoubtedly. | 

Re-examined by|Mr. TERRELL: The property in micaniteof being moulded 
was due to the shellac, which became soft when heated and hard when cold, 
and that was inherent to all combinations of mica and shellac before the date 
of the patent. It was common knowledge that to get a brittle substance 
to bend it must be very thin. 

Mr. TERRELL: That will be our case. 

At this point Mr. FLETCHER MOULTON applied for an adjournment 
to enable him to get additional rebutting evidence as to the uses of mica 
at the Brush Electrical Company's works before the date of the patent. 

Mr. Justice KEKEWICH refused to grant an adjournment. 

Additional witnesses for the plaintiffs were then called. 

Mr. SILLAR (London works manager to the Brush Company from 1884 
to 1889, and since that time at Loughborough), said he did not know of any 


mica material used in the Brush Company's works in sheets like micanite 


before the year 1892, nor any mica substance which could by moulded tn 
situ. Witness contradicted some of tbe evidence bp Woof and Sawyer, 
two of defendants’ witnesses from the Brush work:, as to the method of 
building up mica sheets. 

Mr. HODGKIN, the works manager at the Brush Company’s London 
n who had been employed by that Company since 1892, gave similar 
evidencc. | 

Mr. J. A. BURTON, foreman in the Brush Company's works since 1881, 
and engaged in dynamo work since 1883, did not know of any mica built 
up like micanite and moulded during his employ ment. 

Mr. FLETCHER MOULTON then summed up for plaintiffs’ case, 
arguing that the Wood's patent was invalid, and that there was no ground 
for the allegation of anticipation by Scott. Tho serious questions were 
the alleged anticipations by prior user. The essence of micanite was 
that no shaping was necessary, and in that it differed from all previous 
products of built-up mica, in which scales of mica had to be cut to the 
shape required. Counsel dealt in great detail with the various antici- 
pations alleged, arguing that all were essentially different from micanite. 

Without calling upon Mr. Terrell for the defendants, his LORDSHIP, 
їп delivering judgment, observed that he was unable to see any sub- 
stantial difference between Wood's patent and Dyer's patent. Both men 
started precisely from the same basis. Both took thin mica. Both 
took simple layers. Both took care to exclude from the invention 
what was called comminated mica. There was a question whether W 
thought the use of irregular sheets of value, but he contemplated them, 
certainly. Both inventors proposed overlapping edges. It might be that 
neither patentee foresaw—it was probably so—the many great advan- 
tages which the manufactured article would have, but Wood did conten 
plate moulding, or at any rate, bending and pressing, quite as much as 
Dyer. Subject to one exception, it seemed to his lordship that the two 
specifications ran on parallel lines. Where they differed was this: Wood 
contemplated the use of some fibrous material, tissue paper or cloth, for 
backing the mica, or putting it on both sides,.or in certain cases putting 
the fibrous material in between the mica plates. -It was obvious that he 
did not see that mica built up in the way which he proposed—sm 
irregular pieces with shellac—would do well enough without the 
addition of the fibrous material, and he intended the fibrous 
materia] to be used in order to obtain the objects which he thought 
it would secure. But it would be going much too far to say that 
this was the essence of the invention. Dyer's specification was really, as 
regards the words, the pith and marrow of Wood's without the addition 
which Wood thought to be necessary, but which by experience was found 
not to be necessary. But objection was taken that Wood's was not a 
good prior grant, but was invalid, and it had been anticipated by Scott 
and Thompson. The defendants by rejoinder said that they agreed to 
that. Wood’s patent was consequently out of the way as an invalid grant. 
Then if his conclusion was correct that Wood's and Dyer's patent were 
the same, it must follow that Dyer in his patent would be anticipated by 
Scott and Thompson. Of course, if his conclusion respecting 8 
patent was wrong, then it must be admitted that Scott and Thompson were 
not anticipations of Dyer. Apart from Wood, he had plenty of scientific 
evidence that Scottand Thompson were anticipations of Dyer, but heneed not 
go into that. As regards the evidence of prior user, some of it was con- 
flicting, but it was sufficient for his purpose to take that of Prof. S. P. 
Thompson, about which there was no doubt at all. No attempt was made 
to break it down. If he struck out everything about which there was а 
conflict and retained only that stated by or corroborated by Prof. Thompson, 
there was quite enough to confirm prior user again and again against the 
plaintiffs. On these two grounds the plaintiffs’ case failed, and the action 
must be dismissed with costs. 7 
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Cooper v. The Electrical Installation Company (Limited) and 
The O'Brien-Lennard Electrical Installation Company 


(Limited). 

This саге came before the Court of Appeal on Wednesday and yesterday 
on the appeal of the plaintiff from an order of the Court, which directed, 
that the statement of claim should be struck out as against the O’Brien- 
Lennard Electrical Installation Company on the ground that it disclosed 
no reasonable cause of action. This action was fully reported in The 
Electrician of May 20, 1888. 

Mr. SINCLAIR COX, for appellant, now said that, although there were 
two defendant companies, the Electrical Installation Company had prac- 
tically disappeared, and had been succeeded by the O'Brien- Lennard Com- 
pany. Thecase came before the Court of Áppeal on May 14 last, when 
the Court affirmed the order of Mr. Justice Darling that the O'Brien- 
Lennard Company should be struck out of the claim, the plaintiff having 
leave to amend and show a cause of action, if he could. The plaintiff com- 

lained that the defendants had not only broken a negative but also an 
implied affirmative c»venant. Mr. Justice Channell in the original action 
came to a view adverse to the plaintiff. The defendants asked his lordship 
to strike out the statement of claim as amended, on the ground that it 
disclosed no reasonable cause of action. He (counsel) contended that it was 
not for the plaintiff to show that he was in a position to support every- 
thing for which be asked so long as he showed that there was something 
substantial The one thing really worth fighting about was the safety 
wall-plug. | | 

Mr. WALLACE, for respondents, said the material fact was the assign- 
ment of the patent. It was not an assignment by a patentee to someone 
who had no right to work the patent ; it was not really an assignment at 
all. In February, 1895, the Electrical Installation Company had granted 
an ezclusive right to work tbe patent during the whole term. "There 
was really no other question as to any other patent except the safety 
wall plug. 9 

Mr. SINCLAIR СОХ, in reply, said that the burden of showing that the 
statement of claim as amended disclosed no reasonable cause of action was 
on the respondents. 

The MASTER of the ROLLS: They have satisfied the learned judge, 
and now the burden is on the appellant. | 

Mr. SINCLAIR СОХ remarked that he relied on the case of Weiderman 
of the Société Générale before, and the fatal defect was the want of verbal 
notice. What he (counsel) said was that he had so amended the plaintiff's 
claim as to bring the plaintiff within the case, and that he had shown on the 
statement of claim that the plaintiff had a reasonable cause of action. Не 
submitted that he had by the amended statement of claim made as definite 
a statement to his right to have royalties as was alleged in the case cited, 
and he contended that it would be unjust to the plaintiff to deprive him of 
the only substantial relief he could by any possibility get by the original 
assignment by him and the subsequent dealings under that assignment. 
The Electrical Installation Company had no earthly existence, and the 
O’Brien-Lennard Company were the only people the plaintiff could hope to 
get anything out of. 

The learned COUNSEL said he was surely entitled to ask whether or 
no notice by the Electrical Company, Limited, to the O'Brien-Lennard 
Company did not entitle tbe plaintiff to say that the latter Company were 
bound by the covenants in the original assignment. He contended that 
the plaintiff was entitled to ask whether or no the O'Brien Company had 
infringed his rights. : 

Mr. WALLACE said there could be no doubt that the O'Brien-Lennard 
Company were the holders of the patent in question, but they had never 
wanted to use it at all. He offeped his learned friend now, on behalf of 
the O'Brien-Lennard Compeny,to give him back his balf share of the 
Patent so that the O'Brien-Lennard Company took only tho share 
which the Electrical Intallation Company had a right to. The substance 
of it was that the whole thing was really not worth fighting about. There 
Was no intention of keeping the plaintiff out of a penny piece. Не sub- 
mitted that the O'Brien Company had been right all the way. 

Mr. COX : The plaintiff is not here, and I am not in & position to say 
how far the offer will satisfy him. | 

Their lordships reserved judgment to enable the parties to come to 
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BOOKS RECEIVED. 


"The Official Gazette of the United States Patent Office.” 
Nos. 3, 4, and 5, Vol. LXXXIII. Published by authority of 
Congress. (Washington: Government Printing Oflico). 


ge, Electricity in Town and Country Houses.” By Percy E. 
rutton. (London: Archibald Constable and Co). Price 2s. 6d. 


i Smith's Law of Master and Servant.” Edited by С. F. Emery, 
еМ. (London: Effingham Wilson, ls. 6d.) This is опе of 

е series of Wilson's Legal Handy Books, and includes the Work- 
men s Compensation Aot, 1897. 


of us cience Abstracta." Part 6, Vol. I. Issued under the direction 
of Le Institution of Electrical Engineers and the Physical Society 
ndon. (London: Taylor aad Francis.) Price 3s. 


"Les Compteurs d'Electricité. By Ernest Couatet. (Paris: 


Bernard Tignol.) Price 2fr. 500. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. р 
The following New Books and Editions oan be obtained of the Booksellers 
er direct from the Publishing Offices, 1, 9 and 3, Salisbwry-court, Flest- 


strect, London :— | 
: NOW READY. 


“Tas STUDENTS’ Сото TO SUBMARINE CABLE TzsTING."—A new work 
by Messrs. Н. К. C. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 8s. 34. This work is intended to serve as a 
guide to o tors alread: 5 service, and to those who desire 
to enter that service, The e companies now insist that their 
operators and poe ene 8 certain examinations in electrical 
subjecta, "The book is very fully illustrated. 

"ELECTRICAL TESTING ron TELEGRAPH ÉNorwERBS." — By J. Elton 
Young, М.І Е.Е. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prenension of the theory of testing as applied to electrical lines in general. 

e Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very full 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy $vo, fully illustrated. 108. 6d., post free; abroad 11a. 

'"BUBMARBINB CaABLB-LAYING AND БЕРАПЫНОП.”—Ву Н. D, Wilkinson, 
M. L. E. E., &., fully illustrated; price 12s. ба. 

“SIGNALLING ACROSS Spacek WITHOUT Wires BY ELEzOTRIO Waves.’ 
Being a Description of the Work of Hertz and his Successors.—By Dr. О. 
J. Lodge, with many original illustrations. Enlarged edition, 98, 6d. neb 
2s. 9d. post fress. 

“ LABORATORY Noras AND Fons. "—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical Enginering ese have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon 
strators and Studente. The object of this series is the aaving of the time 
of the Teacher and his Assistants, and to serve аз в record of the work done 
by the Student. Each Form is supplied either singly at 4d., or Se. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 5s, 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108, 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
NOW READY.—The cheaper edition of Dr. J. A. Fleming's “ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have een prepared 
for the use of students and teachars at the Polytechnic and other science 
‘classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a Жүрө» for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Fo 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


- “Exgorgio Motive Ров,” by Mr. Albion т. Snell, contains the 
latest information respecting the application of electric en to minin 
чи foe power 8 iion in 1 the au = has 

much experience. e is prin on and contains 
330 illustrations, Price 10s. 6d., post free ; abroad, me. R 


“ ELEOTRICAL ENGINEERING FORMULA," а pocket-book, by Mensrs. W. 
сере and H. M рош r prico Ts. 6d. ; b post, (a. 9d. 1 8a. - 
ne per ion with wide or notes can suppli 

Pries 1. ba 3 poat free, 13s. ; abroad, 136. 6d. ppli 

" ABMATURB WixDINGS OP Exrornio MaoHINES."—By Н. Е. Parshall. 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and “о. шо 8 of pee. Рт г tended 100 patty AS 1 
wor on о des е 4to, peges, -page 
illustrations and 65 full-page tables, $ 30s., post free. | 

t: THE STEAM ENGINB INDICATOR AND INDICATOR DrAGRAMS,"—Ed;ted 
and enlarged by W. Worby Beaumont, Price 3s. 6d., post free. 

“Тнв Авт OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, prioe 10s, 6d., post free. 

* THE INCANDESCENT LAMP AND ITS MANUFACTURE. ”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 88. 

. *ELxzcTBO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 24, 
post free. . 

„TH BIBLIOGRAPHY OP X-Ray LITERATUBB AND KESRAROH, 1896-97,’ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free; abroad, 5s. 3d. | 

“Tae MANUFACTURS ОР Exscraio Ілонт CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated» 
price 1s, 6d. ; post free, 1s. 9d. . 

«Тнк ELECTRICIAN" РвгмЕВ8,—1пц Two Volumes. Vol. I., Theory. 
Vol. IL, Practice, Price, stout paper cover, 2s. 2d. each, post free ; clo 15 
eg d a GEAR e t, er 

REARING FOR CAL MAGHINERY."—B 
£. Tremlett Oarter, O. E., M. I. E. E. Price 188. 6d free; abroad. 
13s. 6d. Prospectus post frae, кре. | | 

'" SgOONDABY BATTERIES, THEIR DESIGN AND MANUFACTURE."— Ву E. J. 
WADE. In the Press. | 
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"Тнк MANUPAOTURB OF CARBONS FOR ALL ELEOTBIOAL PURPOBES."— 
By Franois Jehl. In the Press. 


"Тнв ALTERNATE Освкккт TaANSFORWEBR," Vol. I.—By Prof. J. A. 
Fleming, M.A., D. So., F.R.S. New Edition. Price 198. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

. *'ErnzOTRIO LAMPS AND Exvecrrio LIGHTING,” Prof. J. A. Fleming 
M. A., P. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

` “ ELROTROMAGNETIO Turony."—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 188. Vol. II., in preparation. | 

* Daum ARMATURES AND CouMUTATOBS," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

.. "PRaAorICMAL Norra FOR ELzorRICAL Sropents.”—By Messrs. A. К. 
ennelly and Н. D. Wilkinson. Price бв. 6d., post free, 

% Tur ELTOrRIO ABO."—By Mrs. Ayrton. In the Press. 

‘THER POTENTIOMETER AND IT8 ADJuNoTS”: A Universal 8 of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price 6s., 
post free; abroad, 6s. 6d. Digest post free. 

a "LocaLmATION OP FauLTS IN ELEOTBIO Ілонт Mams.“—By Е. O. 
Raphael Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &o., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. = 


TENDERS INVITED. 

The Corporation of Brighton require tenders for the supply 
of .unarmoured and armoured lead-covered cables at ће Corpo- 
ration electricity works for one year from 3lst inst. Further 
information is given in an advertisement elsewhere, and specifi- 
cations, &c., may be obtained of the town clerk (Mr. Francis J. 
Tillstone), Town Hall, Brighton, where tenders must be lodged 
by 10 a.m. of Monday, 11th inst. 


The Corporation of Exeter invite tenders for the supply, delivery 
and fixing of a steam alternator of from 100 to 150-kilowatt capacity. 
Some particulars are given in an advertisement on another page, 
Anjd.tenders have to be sent in to Mr. Geo. R. Shorto, town clerk, 
Exeter, before noon of Tuesday, July 5. | 
~ The Shoreditch (London) Vestry invite tenders for the supply 
‘and erection of dry back marine type boilers, steam and feed pipés, 
And sundry iron work. Tenders to Dr. Н. Mansfield Robinson, 
Town Hall, Old-street, London, E.C., before 4 p.m. of July 12. 

The Vestry of St. Pancras, London, invite tenders for condensing 
plant, steam pipes, &c. "Tenders to Mr. C. H. F. Barrett, Vestry 
. Hall, Pancras-road, N.W., by noon, July 12. bs 

The Vestry of St. Pancras also invite tendera for the supply 
and laying of large cast-iron pipes. Tenders to the Vestry Clerk, 
Vestry Hall, Pancras-road, N.W., by noon of July 12. aM 

The Vestry of Hammersmith (London) invite tenders for the 
supply of eight 25-kilowatt transformers. Tenders must be lodged 
at the office of Mr. W. P. Cockburn, Town Hall, Hammersmith, 
by 6 p.m. of July 4. 

The Great Yarmouth Corporation require tenders for one 150- 


kilowatt high-speed engine and alternator, steam and exhaust. 


pipes. Tenders to Town Clerk by 19th inst. nM 

The Northwich Guardians invite tenders for the electric lightiug 
of the Workhouse. , Tenders to Clerk by 14th inst. 

The Bootle Corporation invite tenders for the erection of an 
electricity supply station building. 
mittee by the 5th inst. 

„ The Tees Union Shipping Company, Middlesbrough, require 
tenders for the construction and erection of an electric coal hoist. 
Tenders to the Secretary by 15th inst. | 

Tenders are invited for supplying electric lifts and wiring the 

Belfast Parcels Post depót. Tenders to the Secretary, Public 
Works Office, Dublin, by 4th inst. А , 
‘Phe Council of the City of Melbourne, Victoria, invite tenders 
for the supply and delivery of arc lamp carbons. А specification 
can be inspected at the office of The Electrician, from which ‘осе 
also copies of the tander and conditions of tendering can be obtained. 
Tenders should leave England by the post of July 8 at latest. 

The Shanghai Municipal Council invite tenders for the supply 
of two 100-kilowatt horizontal direct-coupled steam alternators, 

switchboard, and water tube boiler. Tenders to Messrs. John Pook 
and Co., 8, Jeffrey’s-square, Si. Mary Axe, London, E.C., by 
noon, 10th August. І | | 

The Servian State Duilding Department require tenders for an 
electric light installation at the new Royal Palace, Belgrade. Ten- 
ders to die Rechnungs-Abtheilung des Bautens-Ministerium, Bel- 
grade, by 21st inst. 

The Varzy (Nièvre) municipal authorities require tenders until 
July 7 for the erection of an electric lighting station, Tenders 
to lo Mairie de Varzy (Niévre), France. | 


Tenders to the Watch Com- 


TENDERS RECEIVED AND AOCEPTED. 


The Hammersmith (London) Vestry have received the following 
tenders for the supply of (a) Ledward evaporative condenser and 
tanks ; (b) air pump ; (c) cireulating pumps ; (d) pipework. The 
contract for (a) has been let to Messrs. T. Ledward aud Co.; 
(b) and (c) to Messrs. ҮҮ, Н. Allen, Son and Co. That for 
Section (d) has not yet been given out. The following is the full 
list of submitted tenders :— 


Ledward and Co. (Section a) ............... (accepted) £1,345 0 0 
W. Н. Allen, Son & Co. (Sections a and 0). (accepted) 785 0 0 
Spencer and Co. (Sections a, b and d) ....... d 5,895 10 0 
Blake and Knowles Steam Pump Works (Section b) 426 0 0 
Penn and Co. (Sections b and d) ...................... . 2,0070 0 0 
Cole and Co. (Section b) ...... me УРУЯ NEN „ 670 0 0. 


The Ayr Town Council have accepted the tender of Messrs. 
J 9 and Phillips, for the supply of 40 arc lamps at £7. 8s. 6d. 
each. | 


The Belfast Corporation have accepted the tender of Messrs. 
Victor Coates and Co., for steam pipes and cover plates for the 
electricity works. 


The Middlesex County Council have accepted the tender of 
Messrs. Matthews and Yates for supplying and erecting an 
electrically-propelled ventilating fan in the First Court of the 
Guildhall, Westminster, at £52, for all work incidental to the in- 
stallation. Tho Blackman Ventilating Co. and Messrs. Gibbs and 
Son also submitted tenders at £50. 10s. and £123. 13s. 6d. respec- 
tively, these tenders being exclusive of wiring and builders’ work. 


APPOINTMENTS VACANT AND FILLED. 


The Metropolitan Asylums Board require for their Grove Fever 
Hospital, Lower Tooting, S.W., a thoroughly experienced engi- 
neer. Particulars as to the salary, &c., duties, and other matters 
will be found in an advertisement on another page, and applica- 
tions must be sent in to the chief office of the Board, Norfolk 
House, Norfolk-street, London, W. C., by 10 a.m. of July 14. 

The Lighting Committee of the City of Chester require an 
assistant engineer for their electric lighting department. Further 
panticulars are set out in our advertisement columns, and appli- 
cations. (addressed to the Chairman of the Lightin Committee) 
must be sent to the Town Hall, Chester, by 9th inst. Mr. 
Samuel Smith is Town Clerk. ; ` . 

. The Polytechnic Committee of the Borough of Croydon require 
in Séptember a teacher of electrical engineering. Applications to 
Mr. W. J. Chambers, Secretary, Scarbrook-road, Croydon, before 
July. 9. An advertisement elsewhere gives further details. | 
he. Governors of the East London Technical College, Peoples 
Palace, require а lecturer in electrical engineering for four evenings 
each Meek. An advertisement elsewhere contains additional par- 


ticularg. Applications to the Treasurer by July 9. 


Ап Assistant Lecturer and Demonstrator of Physics is required 
at the University College, Sheffield. Salary £150 per sunum. 
Applieations to the Registrar. 

The Municipal Technical Instruction Committee of West Brom 
wich require a Teacher of Practical Chemistry and Physics. Par- 
ticularg from the Principal of the Science School. iu 

A:lechurer in metallurgy is required for the Swansea Municipal 
Technical School. Salary £200. Apply to Secretary by July 3. 


de 


Mr. William Thomson, M.A., B.Sc., has been appointed Assistant 
Lecturer in Physics at the Durham College of Science. n: 
Thomson ‘is a graduate of the University of Edinburgh, where he 
obtained honours in mathematics and physics in his fina] exami- 
nations. He acted for some time as interim superintendent at 
summit station on Ben Nevis Observatory. 


Mr. Н. R. Cullen, B.A., A. R. C. So., Wh. So., has been appointed 
Demonstrator in Mechanical Engineering at University llege, 


Nottingham, 


BUSINESS CHANGES. 

Owing to increase of business, the Wheeler Condenser and 
Engineering Co. have removed from 117, Queen шошо 
to larger premises at 179, Queen Victoria-street, London, EO, 

Mr. Montague Н. Galsworthy, A. I. E. E., having resigned ha 
position with the Birmingham Electric Supply Co,, has eil 
into partnership with Messrs. A. and W. Hopkins. This firm wi 
in future, be styled the London Electrical Fittings Со. 

The Synchronome Syndicate (Limited) have removed е 
Victoria-street, S.W., to more convenient manufacturing prem 
at 32 and 34, Clerkenwell-road, E. C. | | 

Messrs. Robert Booth and Henry Willock Ravenshaw, consult 
ing engineers, 110, Cannon · street, London, E. O., have Ы 
partnership. „ Саз 
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 BANERUPTOIES AND LIQUIDATIONS. 

Under a petition presented at the London Bankruptcy Court 
by the Phaeton Electrical Co. (Limited) а receiving order was 
made against E. A. Ingold, electrical engineer, 60, Wandsworth 
Bridge-road, London. The amount of the liabilities did not 
transpire. І 

Claims against the John Haynes Lighting Company (Limited) are 

to be sent in to the liquidator (Mr. S. Jude), 14, North John- 
street, Liverpool, by 24:h inst. 
; Mr. О. Proctor, 3, Grimshaw-street, Burnley, has been appointed 
trustee in the failure of James Fletcher and John A. Hirst, trading 
as Fletcher, Hirst & Co., electrical and mechanical engineers, at 
Burnley, and formerly Chester and Derby. 

A meeting of the London Refuse Steam Generator and Electrical 
Power Syndicate, Limited, will be held at 38, Coleman-street, 
London, E.C., on 25th inst., to receive an account of the winding-up. 


Plant for Sale.—The School Board for London invite tenders 
for the purchase of some electric lighting plant, including two 


32-kilowatt dynamos cowpled direct to Parsons steam turbines, | 
switchboard, &c. Further particulars are given in our adyertise- ` 


ment columns, and offers should be sent in t#:the Board. Victoria- 
embankment, W.C., by noon of Monday, 11th inst. 
Presentation.— Oa Friday ast the. employes of the Scottish 
House-to-House Electricity Company, presented, Mr., G. C. Laird, 
the resident engineer, with a set of mathematical inskrüments on 
the occasion of his leaving Coatbridge to take up the position of 
chief assistant to the Burgh electrical engineer, Paisley. 
Ediswan Standard High Voltage Fittings. — On p. 299 of our 


last issue there was inserted in error an. illustration (Fig. 2) which 


yo. M 


MAT £ PY 1. o> 


Fic. 2. UNE 


did not apply to the accompanying text. Tho error is corrected by 
the substitution of the illustration (Fig. 2) now given. 
‚ Workmen's Compensation Insurance.— There is eyery iņnfica- 
tion that the unduly héavy ratés of thõ tariff offices in connection 
with the new Act for workmen’s compenaation will be considerably 
modified, and doubtless the action taken by the membéra of Lloyd's 
in dealing with these risks (set out in our last issue, page 297) has 
had'the effect of calling the attention of insurers to a method of 
avdiding the payment of these excessive rates. It is generally 
recognised that the probable effect of this Act may lead toa large 
increase in the number of claims of the class comprehended by the 
measure, but it is a matter for general surprise that the calculations 
made by the actuarial advisers of the tariff. offices should have 
led to what is universally regarded as an altogether undue exaggera- 
tion of the extent of these claims. It is undoubtedly good policy 
to be on the safe side, but if it is the fact that the ‘‘ tariff” has 
broken down thus early (for that is what the modifications now 
offered mean) this is convincing proof that а very utiwise policy has 
been pursued by the large offices in connection with this class of 
Ansurance risk ; and should it ultimately transpire that the risk is 
fully covered by the much lower rates of Lloyd's policy, wé may 
witness a revolution in insurance methods which cannot but 
injuriously affect the premium revenues of the offices. Having 
acquired great wéalth from premiums, these oflices now appear 
to the insuring püblic to take undue advantage at every oppor- 
tunity of their unquestionably strong position. es 
Employers’ Liability.—Messrs. Wallach Bros., of 57, Grace- 
church-street, E.C., send particulars of a large variety of safety 
appliances and fittings for use in factories, &>., which it is claimed 
have special interest at the present time for large employers of 


labour in the engineering and kindred trades. On the ground that 


prevention is better than cure, it is urged that special attention 
Should be given to this question of safety appliances and fittings 
for the prevention of accidents. Among the appliances described 
аге а nose, throat and lung protector and respirator for use where 
the workers come in contact with lead, gases, &c. ; eye, face and 
hand protectors; automatic belt lifting apparatus for shafting ; 
gauge glass protectors and reflectors, &c., &o.. 


material). 


The Canadian Electrical Press.— Ia connectiou with the eighth 
annual convention of the Canadian Electrical Association which 
was held at Montres] on the 28th, 29ch and 30th June, the 
publisher of the Canadian Electrical News, of Toronto, has issued 
a very interesting June number, the contents of which serve to 
illustrate the rapid development of electricity in the Dominion. 
Hlustrations and particulars of the electrical features of Montreal 
and articles on Wireless Telegraphy,” by Mr. D. H. Keeley, 
superintendent of the Dominion telegraph aystem ; ‘‘ The Cataract 
Power Company's Works," in course of construction (illustrated) ; 
a description of the C. P. R. a copper wire from Montreal to Van- 
couver, B. C.; and a map showing long distance lines and offices of 
the Bell Telephone Company, are included in this issue. A number 
of excellent portraitsarealsogiven. It will be seen that the enter- 
prising publisher has risen to the occasion to present readers of 
the Canadian Electrical News with an issue of great value to those 
engaged in electrical pursuits and to all who wish to keep in touch 
with electrical progress in all parts of the world. 

- Pourists’’Giridés.— We have pleasure in calling attention to a 
useful ** Guide to the Continent," issued with the authority of the 
Great Eastern Railway Company, and obtainable at 30, Fleet- 
street. E.C., and 2. Cockspur-street, W., London, 362, Broadway, 
New Vork, and at the bookstalls. The guide is well illustrated 
and contains a number of useful maps, and its price is 6d. The 


| present is the nineteenth annual issue, and Mr. Percy Lindley, the 


editor, is to be complimented upon the production of a well- 
arranged guide. | | S 
Ventilation in Textile Factories.— A timely pamphlet, con- 
taining notes on the ventilation of textile factories (being a Paper 
read before the Society of Dyers and Colourists by Mr. W: Н, 
Casmey, of the Blackman Ventilatiog Company) has been sent us 
from the Company's Leeds house.: Tho ‘author carefully and 
thoughtfully describes the requirements of the textile factory, and 
includes in his review tho dye house and finishing room, and the 
dryiog of wool and yarns. The illustrations are effective and are 
very helpful to the text. Mr. Casmey shows an acquaintance with 
the subject covered by his Paper which should render his remarks 
on a highly technical subject of great value to mill and factory 
owners. ‘There is no branch of industry for which the question of 
effective ventilation has а more important bəariog, and Mr. 
Casmey's conclusions that under an effective system of venti- 
lation the health of the workers will improve as well as the work 
output ; and that with the introduction of fresh air a keener desire 
for proper food and smaller supplies of alcohol will be shown 


| cannot be gainsaid. е 


Exports of Electrical Apparatus and Material. —The followin 


| list gives official particulars of the exports of British manufactu 
| electrical apparatus and material (including telegraph and telephone 


wire and: material, but not including electrical instruments or 
machines, which are not separately specified) from June 22 to 28, 


| with the ports of destination:— ` 


, Argentina—Buenos Ayres £395. Australasia— Adelaide, £26; Mel- 
Љоргре, £48; Sydney, £762 (including £168 telegraph material). 
Bilgium - Antwerp, £876. Canada Santos, £95 (including £35 telegraph 
Ceylon—Colombo, £201. | Egypt— Suez, £41 (telegraph 
material). France Boulogne, £14. Germany—Hamburg, £310. . Gib. 
rJtar, £10. " Holland —Kinsterdam, £75; Rotterdam, £278 (including 


1 £230 ‘telegraph’ material) India — Bombay, £360; Calcutta, 2611. 


Japan—Yokohama, “£383. : Malta, £277 (including 2117 telegraph 
material). Mexico—Vera Cruz, £16. North S:a, £9,448 (telegtaph 
cable). .Vorway—Christiana, £25. Russia— St. Petersburg, £158 (ivelud- 
ing £139 telegraph material). South Africa—Cape Town, £122 ; Durban, 
£067 (including £569 telegraph material); East London, £500; Port 
Elizabeth, £112. Spain — Vigo, £11 (telegraph material). Straits 
Settlem nis — Singapore, £200 (iucluding £65 telegraph material). Wes 
Ind ies Teneriffe, £2). Total £16,514, against £43,830 for six days last 
year (June 24 to 29). ME E" | 


MUNICIPALE, ' FOREIGN AND GENERAL NOTES. 

Aberdeen. The Gas and Electric Lighting Committee have 
received 52 applications for the position of resident electrical engi- 
neer. The convener, (Councillor Johnston) and .the gas manager 
(Mr. Smith) have been requested to take the opinion of Prof. 
Kennedy on the subject of the appointment, and have been autho- 
rised to empower Prof. Kennedy. to select a suitable person resident 
in London to superintend the testing of the electric cables ‘which 
are being made by Messrs. Siemens Bros. and Co. This arrahge- 
ment is considered cheaper than sending a man from ‘Aberdeen 
every fortnight or во while the operations are in progress. 

Ballarat (Victoria).—The Ballarat Electric Lighting Company 
has sold its undertaking to an English syndicate for EA, 000. The 
syndicate has decided to expend between £25,000 and £30,000 in 
putting down additional generating plant, in putting the cables 
underground and other improvements | | 

Brighouse (Yorks.). — The demand for electric current inereases, 
and the extension of the electricity works will shortly be considered 


# by the District Council. 
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City of London.—Mr. Brooke-Hitching’s resolution relative to 
the proposed purchase of the undertaking of the City of London 
Electric Lighting Company gave rise to an animated discussion at 
the meeting of the Common Council last week. He pointed out 
that the City was not the only local authority which had handed 
over its rights to a company, and said that the Liverpool, Bir- 
mingham, Sheffield and Leeds City Councils had already purchased, 
or had agreed to purchase, the undertakings of the local companies. 
His idea was that the Committee should be empowered to make 
inquiries with a view to purchasing the Company, which, he 
thought, could be acquired at Stock Exchange value. Money could 
be borrowed at 22 per cent., and the Corporation, without taking 
into account increased profits, would be able to pay interest on the 
money во borrowed, put aside £10,000 for depreciation, and pay 
the £11,000 now charged for public lighting, while the balance of 
several thousands could be devoted to the relief of the rates. 
Ultimately an amendment was adopted referring the whole question 
of electric lighting to the Streets Committee for consideration and 
report. T 

Derby.—A Local Government Board inquiry was held last week 
into the application of the Council to borrow £20,000 for exten- 
sions to the electric lighting undertaking and sums of £750 and 
£346 for the electric lighting of the Borough Asylum and Ford- 
street depot. It was explained that the new loan was required for 
extensions of the plant and mains consequent upon increased 
demand for electric current. The borough electrical engineer 
(Mr. J. E. Stewart) submitted technical details of the proposed 
extensions. | 

Dublin.—On Wednesday the Judicial Committee of the Irish 
Privy Council granted the application (with some slight modifi- 
cations) of the Dublin United. Tramway Company for an Order 
authorising alterations and extensions of the tramway system in 
Dublin and the neighbouring townships. 

Exeter.—A Local Government Board inquiry was held last 
wéek into the application of the Council to borrow £7,000 for 
eleotric lighting purposes. The town clerk (Mr. G. R. Shorto) 
Said that when the Council took over the electric light works a 
sum of £3,500 was spent on extensions, but it was soon discovered 
that this was not enough, for no sooner had the Council purchased the 
undertaking than the demands for electric current greatly increased, 
апа an additional expenditure of £1,104 over the estimate was 
incurred. On the 1st July, 1896, the equivalent of 7,300 8 c.p. 
-lamps was connected, and now it was 12,262. For the year and а 
half ended December 31st last, the undertaking had paid all 
working expenses, interest and sinking fund, and had a profit 
balance of £825. 8s. 11d., out of which £750 had been carried to 
reserve and £75. 8s. 11d. forward. - Of the £7,000 required £1,104 


was estimated extra expenditure on a boiler and steam alternator, | 


£2,000 for a new steam alternator, steam and exhaust pipes and 
feed water heater, £2,800 for extension of mains, and £1,195. 10s. 
for, additional tranformers, meters, &. The city electrical 


engineer (Mr. Н. D. Munro) also gave evidence. Only slight 


opposition was offered. : 


Florence (Italy).—An instructive report has been furnished by 


the British Consul-General at Florence, which has а population of 
about 200,000. The octroi boundary of the city is nine miles, with 
а circumference of 15} miles. The city, which was up to 1871 the 
capital of Italy, has now only a small debt of under £1,500,000. 
Numerous public works are in progress (including that of water 
supply at a cost of £440,000). In 1879 the Municipality granted a 
Belgian company a concession for tramways from the Cascine and 
‘along the viali, and at the same time the province accorded a similar 
concession for certain suburban lines to join the neighbouring com- 
munes. Five years later a concession was granted to an Italian 
. company for the Fiesole and Chianti lines. This company failed 
in 1896, and a new company was formed to which the concession 
was transferred. These two companies deemed it advisable to have 
а single administrative board, and decided to purchase the omnibus 
concession which expires in 1899, and to apply to the Commune for 
а new concession to extend their respective lines into the city. In 
November, 1896, the Municipality granted a concession for 50 
years’ duration for the extension and working of all lines by electric 
traction. The total estimated cost of these lines is £119,160. The 
works are near completion, and the line will probably be opened 
this month. The question of the electric system to be permanently 
adopted has not yet, we understand, been decided. The trolley 
system is, however, in operation for one section. It is said to be 
probable an that accumulator system will be finally adopted. 

The public lighting of the city is chiefly by gas, under а contract 
with а French company which does not expire till 1953! Of late 
years many endeavours have been made by the Municipality to 
induce the gas company to substitute electricity for gas, but no 
agreement has been arrived at on account of the burdensome con- 
ditions proposed by the company. In 1890 the Municipality 
decided, in spite of this contrect, to have a few electric lamps in 
some of the репора: streets, and put down а temporary electric 
lighting plant, which is worked by the Commune under the super- 


intendence of an engineer of the Public Works Department. . Only 
four streets and two squares benefit by this arrangement. . The 
generating plant includes two Thomson-Houston dynamos of 35 H. P., 
erected at the waterworks alongside the Arno, near Porta S. Niccold, 
about 1,610 yards from the district lighted. There are 30 Thomson- 
Rice arc lamps hung from transverse wires across the streets or 
affixed at the top of supports in the squares. The expenditure 
incurred for these 30 lamps during 1896 was £515. ls. id., or 
£17. 3s. 4d. per lamp. | | 
Florence will shortly have electric works for the supply of current 
for private lighting and for power pu A company was first 
formed on co-operative principles by a local committee, who entered 
into arrangements with Messrs. Schuckert and Co., of Nuremberg, 
under which the latter applied to the Government for a concession, 
and this was obtained last year. It was granted on the condition that 
it should not imply any monopoly, and that other companies should 
be free to compete. Later on a new company was formed in con- 
formity with Italian law called the Società Anonima Toscana d 
Elettricita, for the exploitation of this concession, with a capital 
in shares of £600,000. The works are being erected in the viale 
Carlo Alberto, and the generating plant and apparatus is being 
constructed at Nuremberg. An extensive battery of accumulators 
is to be included. Steam plant will consist of four horizontal oom- 
und tandem condensing engines of 400 R, Pp. nominal each, now 
ing built at the Tosi works at Legnano, Milan. 


Exhibition.—A permanent exhibition has been inaugurated at 
Lima by the Peruvian Government. Exhibitors can have space 
allotted up to 25 metres free of charge.. Goods entering will be 
free of consular fees, as well as free of duty on arrival. Machinery 
for agricultural and mining purposes, lighting, locomotion, &c., is 
likely to be in demand in the counjry. ; 


Glossop.— The Town Council have decided to apply for a Pro- 
тшо Order. Oouncillor J. J. Whelan's pertinacity has thus been 
effective. | | 


Greenock —Last week a deputation from the Police Board 
visited the Edinburgh and Leith electricity works. 


Hackney (London).—At the last meeting of the Vestry it was 
decided to ask three consulting engineers to state the terms upon 
which they would be willing to advise the Committee in connection 
with the proposed electricity supply scheme, 2 = 


Halifax.—Sic Francis Marindin and Major P. Cardew inspected 
the new electric tramways on Wednesday afternoon. The result of 
the inspection was satisfactory and the cars commenced running the 
same evening. 8 

Hampstead (London).— The Lighting Committee are to con- 
sider and report as to which of the roads in the parish should 
be : lighted electrically, reporting first on West End-lane, For- 
tune Green-road, Fortune Green and Mill-lane. The same Com- 
mittee are also to report upon the present charge for current 
for public and private lighting. The Vestry have referred to the 
Works Committee the question of the advisability of placing in 
the Board Room an electrical indicator for automatically record- 
ing the votes of members. 


Inverness.—' The Electric Light Committee are desirous of 
knowing the approximate oost of „erecting an electricity supply 
station, and have decided to obtain a report from a consulting 
engineer. | 

Kingston-on-Thames.—The Guardians have decided to ligbt 
the proposed new offices, the nurses' home and females' infirmary 
electrically. Current will be taken from the Corporation mains. 


Kirkcaldy.—The Town Council have received & further report 
from Prof. Kennedy on the proposal to establish electricity works 
in conjunction with а system of electric tramways in this district. 
The report, which is stated to be favourable to the scheme, will 
shortly be considered by the Council. 


Lambeth (London).—The Vestry have approved the plans of 
the South London Electric Supply Corporation for the erection of 
refuse destructor works. The contract for the erection of the des- 
tructor has been let to Messrs. Manlove, АШоё and Co. 


Leamington.— The Corporation have received information ‘that 
the Board of Trade will not proceed this year with their application 
for a Provisional Order. The delay is due to the unwillingnesg of 
the Board to deal with the Leamington Order until certain points 
have been decided in two London Orders which have already 
passed their second reading in the House of Commons, but have 


"| still to be dealt with in Committee. . 


Light Railways.—The Light Railway Commissioners held an 
inquiry at Southall, оп Wednesday, into the application of the 
London United Tramway Company to construct a light (electric) 
railway from Uxbridge to Hanwell. Opposition was offered by the 
Middlesex County Council and others, but after hearing the 
‘evidence the Commissioners decided to recommend the granting of 
the Order. The new line starts from Uxbridge, and passes through 
Hillingdon, Hayes, and Southwall to Hanwell. 


Staffordshire was 
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‚ Application is to be again made to the Light Railway Commis- 
sioners to authorise the construction of a light (electric) railway 
between Hastings and Bexhill. 

The Light Railway Commissioners are holding an inquiry to-day 
(Friday) at Wood Green into the scheme of the Metropolitan Tram- 
ways and Omnibus Company for an order for constructing a system 
of light railways in the northern suburbs of London. 

Tlie Works Committee of the Lewisham Board of Works consider 
the overhead trolley system unsightly and an obstruction to the 
ordipary traffic," and consequently they have decided to oppose the 
scheníe for the construction of a light (electric) railway from Herne 
Hill, through Lewisham, Beckenham and Bromley, to Farnborough. 

The City of London Corporation having received sanction for 
the construction of а light railway from Deptford Market to the 
South-Eastern Railway Company's line have authorised the under- 
taking to be carried out forthwith. 


Liverpool —Àt the meeting of the Lighting Committee last 
week it was announced that the equivalent number of 16-c.p. 
lamps connected to the electric light mains at the end of May was 
73,962 (65,817 for private lighting and 8,145 for public lighting), an 
increase of 610 for the Sont: Mains were authorised to be laid in 
additional streets. | 


Newcastle-on-Tyne.—A report on the lighting of the streets has 
been prepared for the Electric Lighting Committee by Mr. George 
Lamb, lamp inspector to the Corporation. At present there are 
909 gas lamps, the annual cost of which (£2. 9s. 2d. per lamp) is 
£2,234. 12s. 64. This amount is calculated upon gas at 2s. per 1,000, 
and maintenance at 18s. per lamp per annum. To replace these 
gas lamps 350 aros would be required. On the assumption that a 
10-ampere 1,000 c.p. lamp will be adopted, and that the publio 
lamps would be in use throughout the year for 3,775 hours, each 
lamp would require 1,246 units of current. The cost of 350 
10-ampere arcs for current, carbons, and attendance would be (with 
current at 2d. per unit) £3,635. 2s. 8d., (at 24d.) £4,400. 5s. 6d. 


Private Bill Legislation.—The Bill of the Metropolitan Rail- 
way Company for power to work their line electrically and to acquire 
lands for ventilating purposes has been passed by a Select Committee 
of the House of. Lordi: 

The Manchester Carriage and Tramway Companies Bill for power 
to adopt mechanical traction on their lines has been rejected by a 
House of Lords Committee. | 

The following Bills have been read а second time in the House 
of Lords: Bristol Tramways (Electrical Power), Bristol Tramways 
(Extensions), Norwich Electric Tramwaye, Blackburn and Burnley 
Corporation Tramways. The London United Tramways Bill ha; 
been read а third time in the House of Commons. 


Rotherhithe (London).—The London Electric Supply Corpora- 
tion have notified the Vestry of their intention to lay mains in 
several of the main thoroughfares of this district. 


Salisbury.—The Salisbury Electric Supply Company has com- 
menced supply of electric current. 
Staffordshire Tramways.—A Conference of Local Authorities 
interested in the proposals to improve the tramway service in South 
held at West Bromwich last week. The points at 
issue are (1) municipalisatióh, and (2) form of traction. Some 
figures as to the cost of the various systems of traction were sub- 
mitted on behalf of the West Bromwich Council, who favour 
municipalisation, and ultimately the following resolution was 
upsnitnously passed : '* Having regard to the views expressed by 
the West Bromwich Corporation with reference to the acquisition 
of the tramway undertaking, this meeting be adjourned to enable 
the various local authorities to consider the question of municipali- 
sation before discussing the proposals of the British Electric 
Traction Company.” The Conference was then adjourned until 
20th inst. A 
Smoke Nuisance. —At the Westminster Police Court, on Tues- 
day, Mesers. Fricker, Miller and Co., owners of the electric lighting 
plant at the Royal Aquarium, was summoned by the Westminster 
Vestry for permitting the issue of black smoke in auch quantity as 
to be.a nuisance. The offence was not denied, but defendants 
pleaded they were unable to get Welsh coal. The magistrate (Mr. 


280 said that was no defence, and inflicted а fine of £5, and 


. costs. ; 

Taunton. —A special meeting of the Town Council was held on 
Wednesday to receive а report from the Electric Lighting Com- 
mittée, whích recommended the acceptance of the tender of the 
British Thomson Houston Company, amounting to £4,456, 16s. 2d., 
for carrying out certain alterations and extensions of the electric 
lighting plant, subject to the sanction of the Local Government 
Board to the proposed loan of £11,500, with power for the Com- 
mittee to arrange with the tenderers to at once carry out urgent 
work included in the tender, and also for the Committee to proceed 
with the sub-station and a portion of the mains to supply the 
Staplegrove and Rowbarton districts, the whole of this urgent work 
amounting to about £3,000. The Committee also recommended 


the aceéptance of a tender from the same company (amounting to 
£1,525) for arc lighting. The recommendations were adopted. 


The Telephone in Italy. —The telephone concession for Florence 
includes the town and the adjoining suburban communes, with ‘a 
population of about 250,000 inhabitante. The telephone was intro- 
duced into Florence by two companies—one Italian and one English 
—both holding concessions for Bologna as well as Florence, the 
Italian conoession including Leghorn. In 1883 the two companies 
amalgamated and formed the Societá Telefonica per l'Italia Centrale, 
with a capital of £60,000. "The early concessions granted by the 
Government: had only the duration of three years, after which the 
Government was at liberty either to renew the concessions, grant 
new ones, or to establish Governmental telephonic communication. 
To this latter effect the Government presented a Bill to Parliament 
by which al! the existiog concessions at their expiration were 
cancelled without any right of compensation or any obligation 
on the part of the Government to buy the lines and offices 
already established. This Bill approved by the Lower House, 
was rejected by the Senate. A new Bill was then presented 
and approved by Parliament by which the right of granting 
concessions for private or public en communication was 
entirely reserved to the Government. e law fixed the duration 
of each concession to 25 years, after which all the plant, line and 
premises become the property of the State. The Government has 
also the right after 12 years from the date of each concession to 
take possession of the concern by paying a sum equal to the average 
net profit of the three preceding years multiplied by the number 
of увага which each concession has still to run to reach the final 
period of 25 years determined by law. The same law establishes 
а tax of 10 per cent. on the gross profits of each concession 
for public use, the right of free communioation for all the postal 
and telegraphic offices, and a reduction of 50 per cent. on the public 
tariff in favour of all Government, provincial and municipal 
offices. As a compensation, however, the companies have the 
right to fix wire supports on all public and private properties. 
When a private proprietor refuses to grant the permission a simple 
application to the Prefect is required to obtain the enforcement of 
the law. The proprietor may ask for an indemnity, and if both 
parties do not agree the Prefect decides if an and what amount for 
once only is to be paid. As soon as the Italian Telephone Com- 
panies saw their existence insured for a fixed period they began to 
reorganise their services by changing the apparatus, wires, &, 
with the object of diminishing working expenses so as to enable 
them, besides distributing a dividend to the shareholders, to yearly 
set apart a sum for the reimbursement of the capital at the expira- 
tion of the concession. Experience proved that these objects 
could not be attained by small companies on account of the hoavy 
expenses of management and the necessity of having a uniform 
technical direction, and they therefore amalgamated and formed 
larger companies. This amalgamation is now under execution. 
Florence is now а branch exchange of The Societa Generale 
Italiana dei Telefoni ed Applicazioni Elettriche, with a capital of 
£240,000, and owns the telephonic exchanges of Rome, Naples, 
Genoa, Palermo, Venice, Leghorn and most other important towns, 
with the exception of Milan and Turin, where the old local com- 

nies have formed the Societa "Telefonica per l'Alta Ttalia. 
Phe number of subscribers in Florence is only 900, and the follow- 
ing is the tariff of rates charged :—£6. 8s. within 1,093:61 yards 
from the central office, £7. 4s. within double that distance, £8 
within three times above distance, and for further distances 5s. 8d. 
for every 218 722 yards. The ар ratus and instruments were 
wholly supplied by the Antwerp Telephone and Electrical Works, 
for whom the agenta in this country are Messrs. W. Е. Dennis and 
Co., 23, Billiter-street, London, E.C. The wire used is silicium 
bronze for the lines in the interior of the town, and steel or iron 
for the country. All subscribers have the right to complete 
service day, night, snd Sundays. The operators are females, 
hours from seven to eight per day, salary from £1. 5s. to 
£2. 10s. per month. A fortnight's leave of absence is granted 
yearly, and a holiday on each alternate Sunday. Workmen 
employed in the maintenance of apparatus receive from 1s, 8d. 
to 2s. 6d. рег day; linesmen from 1s. 8d. to 2s. Id., with a 
hclida, on every alternate Sunday and a half-holiday « n Satus lays, 
All workinen are insured against injury or death, this insurance 
being obligatory bylaw. In case of injury full wage is paid during 
illness, in case of permanent disablement 900 days' wages, and the 
same compensation is due to the families in case of accidental 
death, In ordinary sickness workmen are supported by the Com- 
pany for a certain period according to length of service, but in no 
case under three months. Hours of work ten, with 2d. for every 
extrahour. Duringthe summer months afew days’ holiday is granted. 
Each workman has from 150 to 200 instruments to look after. 
The original local company distributed a dividend varying from 
2 to 3 percent. The new amalgamation has not yet published a 
balance-sheet, but it is expected that the dividend, if any, will not 
be in excess of the above rate. With a 10 per cent. concession tax 
and 20 per cent. income-tax, and the necessity of refunding the 
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capital, very little extra profit is likely to ba available for dis- 
tribution. 

Tipton (Staffs). —The District Council have decided to withdraw 
their opposition to the application of the Midland Electric Corpora- 
tion for Power Distribution for a Provisional Order for the district, 
as an arrangement has been come to by which the Corporation 
undertake to supply current for publi: and private lighting on 
favourable terms. 


Twickenham.—4A conference has taken place between com- 
mittees of the Twickenham and Teddington Councils as to the 
proposals of Edmundson's Electricity Supply Corporation for estab- 
lishing electricity works in the district, and it was decided to 
recommend that the consideratior of the matter be postponed until 


Ostober. 


This attitude does not commend itself to the mjority 


of the Twickenham Council, which will communicate with the 
towns whore electricity works have been erected in order to ascer- 
tain what clauses were in the agreements to safezuard the interests 
of ratepayers, and also what experience has taught should be inserted 
for this purpose. 

Wandsworth (London).—The County of London and Brush 
Provincial Company have notified the Districs Board of Works of 
their intention to lay conduits and electric light mains in six addi- 
tional streets. | 

Warsaw. — Our Consul-General Murray reports that in February 
of this year he called attention to the fact that the town of 
Warsaw was considering proposals for electric ligh*inz, tram ways, 
&c., which in a town of 600,009 inhabitants means a big thing. 
This report was reprinted in various trade and technical. papers, 
but I cannot hear of any offer having been made by an English 
firm, although Balgians, Germans, and others besides Rassians are 
already to the fore." 


E ——À——— € map — ма ee 
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PATENT RECORD... ^ 


A record of Applications for Patents and Patent Specifications Published 
is compiled fur this journal by Mr. J. C. Сналрмам, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W. C., from whom a'l infor. a ion on 


the subject may be obtained. 


- 


APPLICATIONS FOR PATENTS. 


Norg.— Tůe Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Sperifications, 
The names within parentheses are those of communicators of invention, or 
where complete spectfication accompanies application an asterisk is suffi ced, | 


12,451. 


12,437. 


12,433. 


12,416. 


12,451. 


12,471. 
12,511. 


12,562. 
12,580. 
12,595. 


12,61. 
12 600. 


12.617. 
12,631. 


12,536. 
12,667. ( 


: June 2, 1898. 


E. J. Preston (of the firm J. Stone and Cu.) London. Improve- 
ments in apparatus for the production of electricity in railway 
carriages and other vehic'es (The Gould Coupler Company, 
Unite 1 States.) 
C. OVER. London. 
are lamps. 
M. KULHIAN N. London. Apparatus for indicating leakages or 
escapes of current from electric conductors, 


June 3, 1898. | 

J. E. Preston and B. Wiarton. London. A tew or improved 
i for generating electricity for use with velocipedes and other 
vehicles. 

J. W. Tow.r. Dublin. Improvements in aud in relation to 
* fenders ” for electrieal and other tramcars, motor cars and such 
like vehicles. 

L. Covbar. 


Improvements in, or relating to, electric 


n 


London. Improvements in electrically propelled 


motor cara, AE 


О. RigpENSs nM, J. Рьшенхт, H. FirkpEnERG an! E. Касс, 
London. Improvements in or relating to incandescent. ele: tric 
lamps. 1 
f June 4, 1898. | | 
Е. Preston лхо Co. (1лмїтЕр) and C. A. Mattury. London. 
Improvements in or relating to. electric motors and. the trans- 
mission of power therefrom. 

F. CHEISMAN and S. CHEISMAN. London. Improxements in the 
manufacture of conduits for пог cables or conductorg and in 
the metho l of se suring the said cables or conductors therein. 

K. Кыз and A. Webrings Lonlon. A prosess for, the electrolytic 
reduction of nitro-banzol, nitro-anisol, nitro— anilina and their 
homologues to azo and hydrazo о compounds, 

S. G. Нлмилох. London. Lanaris electric cycle aud curriase 
lamp. 


C. A. McEvoy. London. Improvements in electrical firing keye. 


J ine 6, 1898. 
C. A. Carts- WILSON. London. Iinprovements in the means or 
apparatus for controlling and regulating electric motors, 
A. R. TURNER. Glasgow. Tell-tale indicator for electric mast- 
head and side lights of shins, 
J. G. Dixos.. Londoa [mprovements in electric switches. * 
BARTENSTEIN, London. Au improved device for fitting 
retlec tora, shades, globes, or the like to electric incandescent and 
other lamps. 


12,610. 
12,680. 


12,699. 


12,731. 


12,754. 


12,763. 


12,765. 


12,774. 


12,784. 
12.810. 


12,815. 


12,825. 
12,822, 
12,829. 


12,849. 
12,841. 


12,855. 


12,860. 


12,866. 


12.877. 
12,890. 
12,893. 
: 

12,897. 
12.925. 


12,925. 
12,929. 


13,010. 


t 
* 


13,012. 


b 


13,020. 


13,021. 


12,037. 


15,C80. 
15,116. 


15,121. 
15,1957. 


! 


13,144. 


13,161. 
13,194. 


13,011. 


J. РоррЕн London. Improvements in the production or genera- 
tion of electrical currents. 
F. CLoUTH. London. Impr. ovements relatinz to electric alterna- 
ting current cable systems.* 
June 7, 1898. 
J. J. BELLMAN and C. T. RITTENHOUSE. 
in or relating to electric transformera.* 


London. Haprovenieuts 


А. MUIRHEAD. London. Improvemeuts relating to ‘electric. 
telegraphs. 
Е. E. ELuonz. London. Improvements in apparatus for the 


generation aud electrolytic application of electric currents, 

(J. О. 5 Elmore, India). 

W. P. Тномгѕох. London. 

apparatus for electro- therapeutic purposes. (A. 

Italy.)“ 

W. P. THoxrsoN. London. 

electr. lysis of liquids and apparatus therefor. 

Hamond, France.) 

G. F. REDFERN. London. 

(B. J. Falk, United States.) 
June 8, 1898. 

London. Improvements in electrical rheostats and 


Improvements in and relating to 


Improvementa in or relating to the 
(M. Hazard- 


Improvements in electric railways. 


L. J. STEELE. 
resistances, 

J. RuesEIL. IL. Magnetic measuring instrumenta. 

R. C. Jackson. Improvements relating to electrical motors. 

J. B. pe Avzua\Rvy. Shortlands. 
metals from their fused ores, oxides and salts by electrical action. 
К. Muscuame. London. A new or improved apparatus for elec- — 
trically signalling on railways.“ ` 

Siemens Ввоз. AND Co. (ЇлмїтЕр). London. Improvements. 
in electric glow lamp fittings. (Siemens and Hal-ke Aktien 
Gesellschaft, Germany.) 

Siemens Bros. AND Co. (ТлміТЕр). London. Improvements 
in electric glow lamps. (Siemens and Halske Aktien Goiell- 
schaft, Germany. 

SieMeNns BROS. AND Co. (LIMITED). London. Improvement: in con- 
tact rings for electrie glow lamps. (Siemens and Halske, Aktien 
Gesellschaft, Germany.) 

G. Нил. London. An electrical indicating apparatus for auto- 

matically denoting the position of i aud other doora, and for. 
like purposes. 

K. ZicklEn. Manchester. 
of electric light. 

H. H. Lake. London. Improvements in electrical circuit-con-: 
trollers (Nikola-Tesla, United States.)“ 


June 9, 1898. 

P. Srtes and S. Roperts. Kent. 
lamps. 

R Bostock and Е. А. СнЕЕГНАМ. Halifax. Improvements ins 
the method of aud menus employed for connecting the guard 
wires of electri: cables. 

L. J. ЗтЕЕһЕ. London. 
electrical circuits. 

J. Dod A III. Manchester. Pliable eupport for electric, incandes- 
cent lamps or other light articles. 

A. Back. London. An. improved device for holding and support- 
ing telephone “receivers” aud for automatically operating the 
switch lever. 

A. J. Boutt, London. Improvements in or rela: ing to electric 
arc lamps. (M. Baumer, Germany.) ' 

T. W. Gousy. London. Improvements in or connected with 
telephones, (R. C. Stempel, Germany.) hes nS dg 

June 10, 1898. a 

Tug British — THOoMsoN-HovsToN. Company: (Limiten). London. 
Improvements in electric arc lainps. (R. Fleming, United States.)“ 

Tue British Tuomson-Houston Company (Limiten). London. 
Improvements in clutches for electric arc lamps. (Н. C. ошер 
United States.)“ 

THe Ввтіѕи THOMSoN-HOUsTON COMPANY (Limiten). 
Improvements ia capa for enclosed electric arc lamps. 
Harthan, United States.)“ 

W. J. Le Соптксн. London.“ Improvements in construction of 
induction coils in detachable sections. 

W. J. Le*Courterr, London. A combine ! portable minnal- 
power dynamo and accumulator, 

THe Stina. Grong (LiMiTED) AND. B. С, E. PARKER. 
Jinprovements in electric glow lamps. 


Improvements in TM by meaus 


Improvements in electric are 


Improvements in safety devices for 
‘ 


Lontlon. 


(C. E. 


London.“ 


June 11, 1893. ö 
А H. Donn. p. Sheffield. Improved signal or alarm for tramcars, - 
yachts, electric launches, and like purposes. 
O. IMiay. London. Improvements in conductors for incandescent 
electric lamps. (C. A. von Welsbach, Austria.) р 
И. W. Conn. Croydon, Jinprovements in electrical accumulators. 
G. W. ре TuszELMANN. London. A new or improved apparatus 
or tool holder for carrying carbons or electrodes for use iu 
electric welding, brazing, aud the like purposes. 
W. II. HaRriELD. London, huprovements in apparatus for electri- 
cally controlling engines, electromotors, and other inachiuery. 
June 13, 1898. 
Н. S. Verity. Birmingham. Improvements in or connected with, 
electric switches. 
G. WILKINSON. . London. Ап improved system of and appliances 
for outdoor electric lighting.* 


Ma zgiurani, 


Improvements in obtaining 
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13,208. w J. H. Јомеѕ, London. Improvements relating to electric arc 
amps. * 

15,209. W. Н. Hrarr. London. Bromo-electric process for the extrac- 
tion of fine or refractory gold or other metals. 

15,210. К. LUNDELL. London. Improvements in and relating to electric 
heatere.“ . an 

15,211. E. W. CovcHLIN. London. Improvements in and relating to 

| railway switch boxes. (Date applied for under Patenta, &c., Act, 

1883, Sec. 105, November 18, 1897, being date of application in 
United Statez.)* | 

15,212, Е. W. CovcHLIN. London. Improvements in and relating to 
railway switches. (Date applied for under Patents, &c. Act, 1883, 
Sec. 105, November 18, 1897, being date of application in United 


States.)* 
. June 14, 1898. 
13,239, W. MaNNING AND Н. HarL. Birmingham. Improvements in or 
connected with electro-plating vats. | 
15,258. A. T. Brown. London. Ап improved system of electrical com- 
munication for use in telephony, telegrapby and the like.* 


13,261. Н. JopsEN. London. Improvements in and relating to the outer 


cells or containing vessela of electric batteries. 

13,273. Tur British Тномзох-Носѕтох Co. (Limitep). London. Im- 
provements in systems of electrical distribution. (C. P. Steinmetz, 
United States.)* 


13,274. THE British THomson-Hovston Co. (Тлмїткр). London. 


Improvements in systems of electrical distribution. (C. P. 
Steinmetz. United States.)* 


SPECIFICATIONS PUBLISHED. 


Norx.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1897. 


6,715. MaicHE. Connections of telephonic and telegraphic instruments 


to conducting linea. 

9,457. Berry. Electrical transformera. 

12,443. WERNER and De Кироснвузку. Electric accumulators 

12,665. TEE. Combined generation and application of electricity supply 
and the manufacture of salt. | 

13,236. Bouton, Electric incandescent lamp. 

15,599. BRETSCHNEIDER and LavTH. Self-acting mule with electrical 
driving gcar. 

14,597. WarrLEs. Generation and utilisation of hydrogen gas and elec- 
tricity for motive power, lighting and heating purposes, 

15,298. Banpnow. Electric arc lamps. 

15,879. Barner-Starkey. Plates for secondary batteries. 

16,488. Westincuousg. Cores for electrical machines. (Date applied for 
under International Convention, Jan. 20, 1897.) 

16,489. NOLAx. Fastening means for core plates of electrical machines. 
(Date applied for under International Convention, Jan. 20, 1897.) 

17,540. Lea. Electric light fittings. 

18,284. Fawcetr. Method of making high electrical resistances. 

18,510. Watson, — Electrical current distributiug fuse aud switehboards. 

26,102. Kricer. Process for the production of pliable and elastic bodies 
by electrolysis. 

50,917. Вскк. Electrically-operated clocks. ` 


1898, 


125. Bowes. Controlling electric motors and switches therefor. 

5,259. DucnELET, Construction of apparatus for producing and receiving 
Hertzian electric waves. ~ * 

5,925. Gover AND Morrar. Electric safety fuses and lamp connections, 

4,398. Мокьну. Electric railways on the sectional conductor systems. 

9,049. STANLEY. Alternating-current motors. 

5,865. Vorl An. Incandescent electric lamps, antl processes for manufac- 
turing them. 

6,223. WHITE. (Seaton.) Conductors for electric railways. i 

6,235. Boch. Electrical insulators and method of making the same. 

6,969. Weston. Electrical measuring instruments. 

7,566. Briss. Systems of electrical distribution. 

7.577. SrUBBLEFIELD. Electrical batteries. 

8,085. PoLLock. Electric light decorations. 

8,713. McIxsEnNEY, Generators for electrical igaiters in gas or like 
engines. 


— 


COMPANIES MEETINGS AND REPORTS. 


eum mon fps a 


Electric and General Investment Company (Limited). 


The ninth ordinary general meeting of the sharcholdera of this Company 
was held at Winchester House, Old Broad street, on Tuesday, under the 
Presidency of Mr. George Herring. 

The SECRETARY (Mr. J. Cecil Bull)read the notice calling the meeting, 
and the report of the Directors was taken as real. | 

l'he CHAIRMAN then said : Gentlemen, we have dealt so fully in the 
report with our investments and with what we have done, that 1 think it 
will be with me as it was with the Israelites of old —I have been left with no 
straw with which to make bricks. I propose to go through the report, and, 
Ч possible, to make it clearer than it is. Paragraph No. 2 of the report 
states that the profit and loss account shows a gross profit on the transactions 
of the year of £51,946, Then follows, in the ordinary couree, how this 


‘sum is dealt with. There being а net balance of £25,719, it is divided 


in the manner set forth in the report. Paragraph No. 3 states that the 
Trustees of the Founders’ shares reserve fund have sold certain securities, 
amounting to a sum sufficient to divide £20 more per share, making a to al 
distribution on each Founders’ share of £70. Turning to the balance-sheet, 
you find that the capital is as it was before. You find also the provision for 
contingencies, and that £13,723 is carried forward on this account. I ex- 
plained this contingency fund at the last meeting. It may be used for 
equalising the dividends, and shows the good-position in which the Company 
stands. The sundry creditora amount to £6,557. On the other side 
we have investments аё cost, and I can assure you, as I have before, that 
these investments are well worth that value. Sundry debtors amount to 
£1,409 ; the cash at call is £10,177, and the cash in hand and at bankers 


amounts to £8,593. Then we turn to the profit and loss account, and 


that shows that we have received a gross total of £31,946, which is reduced 
to £25,719, and I think you will agree with me that that із à pretty good 
showing. In my speech at the last meeting I did a little boasting. I said: 
“The next company we started was the Pioneer British Electric Traction 
“Company. That we turned in the past finaucial year into the present 
“British Electric Traction Company. I do not think we shall have to 
“wait quite so 1 ng for that to arrive at maturity. My hope and my 
"belief is that that will progress faster than any other, and I think 
“that if I live a few years, and remain your Chairman, I shall be able 
“to point with great pride to the British Electric Traction Company. 
“Tt is not dealing with an unknown experiment it is a thiug that has been 
“proved, and over $50,000,000 has been put into this same traction 
“business in America. It has also been proved and been a great success 
“in Germany and I have no doubt in my own mind that when it 
* geta into good working order here it will be just as brilliant a success.” 
Now, gentlemen, I am rather proud of that prophesy made a year ago, for 
it has got into working order, and I am sure that it will be a brilliant suc- 
cess, I go back to this for one reason—that we are about to bring out an 
issue of debentures of the British Electric Traction Company, and we shall 
issue them to the public at a price that will give a fair percentage. I 


mention this now not for the sake of “ booming” that issue, because 1 ain 


quite sure that it does not require it, but to tell you that it is similar 
to those we have hitherto brought out—so good that we, the 
Electric and General Investment Company, shall be only too glad to take 
any of these debentures that the public may not take. I ain, however, 


| afra/d that we shall have very few, but if we do have them I am quite sure 


that we shall realise as good a profit on them as we have in the past oa 
other things which we have had to keep for a time. I think I have now 
gone through the report, and I can only hops that its fulness and the 
manner in which we have shown you how the Ordinary shares rezervo 
fund and the Founders! shares reserve fund are treated, make every- 
thing so explicit that it is unnecessary for me to detain you any longer. I 
will therefore conclude by meving— 

“That the Report of the Directors and the Statement of Accounts to 
Мау 31, 1898, with the appropriation of the protts as recommended by the 
Directors he. and the sume are, hereby received and adopted.” 

Mr. J. B. BRAITHWAITE, jun., seconded the motion, which was carried 


unanimously. 


The CHAIRMAN then moved that the divideuds set out in the report: 


published in our last issue should be declared, which was seconded by Mr. 
B. Н. VAN TROMP and carried unanimously. 

Mr. George Herring and Mr. B. H. Van Tromp were re-elected Directora 
of the Company on the motion of Mr. Braithwaite, seconded by Mr. Emile 


Garcke, and after the election of Mr. G. T. Rait as auditor fur the ensuing | 


year the proceedings terminated. 


Greenwood and Batley (Limited). 


The tenth annual ordinary general meeting of this Company was held 


on Saturday, at 16, Great George-street, Westmin:ter, S.W., Mr. Arthur 
Greenwood presiding. 


The SECRETARY (Mr. G. Hagger) read the notice calling the meeting. 


The CHAIRMAN said that when he addressed the shareholders last 
year he was able to congratulate them on the revival in the engineering 
trade and the improved condition of the Company's. business. That im- 
provement. continued, but, unfortunately, the realisation of those better 


times had been deferred by the recent dispute in the engineering trade, which 


practically stopped the Company's producing power for seven months out of 
the 12. There was, therefore, no reason to feel di-satistied with the result 
of the year's business, as the accounts showed a substantial profit instead 
of the loss which there appeared, at one time, every reason to anticipate. 
When the strike occurred they had orders to the extent of £250,000, only 
£15,000 of which, he was pleased to say, was subsequently cancelled. They 
were able then to pay their cumulative 7 per cent. preferential dividend, 
and tlus keep out of arrears, to write off a reasonable suin for depreciation, 
and to carry forward 45,038. At the present time they were full of work 


in all departments. The report and accounts were adopted without 


discussion, and Vice-Admiral P. Н. Colomb was re-elected a director, 


-= United River Plate Telephone Company (Limited). 


The report of the Directors of this Company for the year to March 31«t 
last states that the groes receipts in sterling in the River Plate were 
567.208. 9s. 8d., against 460.525. 6s. 5d. for the year before, and the 
working expenses in the River Plat? £33,780, 55. 10d., leaving a profit (after 
deduction of debenture interest aud all London charges) less trauster fees 
and interest on investments of £24,539. 118. 3d., and adding £7,576. 5s. 11d. 
brought forward and the amount of paid taxes refunded by the Municipality 


of Buenos Ayres (estimated to produce £6,240) leaves an available balance | 


of £37,555. 178. 21. The Directors propose to transfer £3,000 to depre- 


842 


ciation апа £10,000 to reserve, and recommend a dividend of 6 per. cent. 
free of tax (which compares wich 5 per cent. last year) on the Ordinary 
shares, and that the balance of £6,955. 17s. 2d. be carried forward. 

The increase іп the Company's business from 4,758 subscribers on 
March 31, 1895, to 7,238 March 31, 1898, has necessitated large additions 
and improvements to plant. The new central office building will, it-is 
expected, be ready early in the coming year. To meet these outlays it is 
1948 267. issue shortly the remaining Five per Cent. Debenture stock 
( ? * | 


Thomas Parker, Limited. 


The following is the Directors' report for the past year :— 


After writing off various depreciations, the balance standing to credit of 
profit and loss account is £9,004. Зе. 10d. Out of this the Directors pro- 
pose a dividend at the rate of 8 per cent. per annum, less tax, absorbing 
£5,709. 16s. 1134., to place £2,0°0 to recerve, and to carry forward 
£1,294. 6s. 11d. During the year the wort have been well eupplied with 
orders, but it has been impossible to ma full use of the increase in the 
fitting shop owing to the rion-delivery of machine tools, occasioned by the 
engiueers' strike. Orders in hand are very satisfactory, and everything 
points to а successful trade for the coming year. 

The Directors have carefully considered the advisability of borrowing on 
debentures sufficient money to epable them to pay off their-present in- 
debtedness to the bankers and give them sufficient cash in hand for trade 
purposes and for any extension of the works or machinery which may here- 
after be considered n ‚апа have determined to create Four per Cent. 
debentures to the extent of £75,000, of which they propose at once to 
issue £50,000 worth, and the remainder as circumstances render necessary, 
These debentures will rank puri passu as a first charge on the whole of the 
property of the Company, and will be repaid on July 15, 1908, or earlier as 
the Company may by six months' notice appoint. Interest will be paid 
half-yearly (on January 15 and July 15) a proportionate part of the firat 
half-year's interest, calculated from date of payment of instalments, being 
payable on January 15, 1899. In the first instance these debentures will 
be offered to shareholders and their friends, 


' NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


. ASBESTOS AND RUBBER COMPANY (LIMITED).—This Company was 
registered on June 7, with a capital of £10,000, in £1 shares, to acquire 
the business of Stanley Morrison and Co., &t Hull and Sheffield, and to 
carry on the business of india-rubber, gutta-percha and asbestos manu- 
facturers, вір and engineers’ store manufacturers, electricians, telegraph 
and electrical engineers, submarine and other cable and telegraph instru- 
ment manufacturers, wire drawers, wire rope makers, engineers, &c. | 


BIOGRAPH AND MUTOSCOPE CO OF PRANCE (LIMITED).— This 
Company was registered on June 9 with а capital of £100,000 in £1 shares, 
to acquire certain inventions for improvements in the reproduction of 
objects in motion, to manufacture, sell and deal in mutoscopes, biographs, 
mutographa, motors, batteries, tablets, diaphragms, generators, magnets, &c., 
and to carry on the business of electricians, electrical and mechanical 
engineers, electric power contractors, founders, &c. 


CAMPBELL'S PATENTS (LIMITED).—This Company was registered on 
June 25, with a capital of £15,000, in £1 shares, to enter into an agree- 
ment with Mr. C. M. Campbell, to acquire, develop, work and deal with 
certain patents and inventions relating to kinetoscopes and photographic 
apparatus, and to carry on the business of electricians, electrical, 
mechanical and metallurgical engineers, battery makers, &c. 


CLARKE, STEAVENSON AND CO. (LIMITED).—This Company was 
registered on June 17, with a capital of £3,000 in £1 shares, to enter into 
an agreement with Messrs. Thomas B. A. Clarke and G. F. Steavenson, and 
to carry on the business of electricians, mechanical, civil and mining 
engineers, manufacturers, and suppliers of electricity, motive power and 
light. The subscribers are: G. F. Steavenson, electrical engineer, Mrs. J. 
D. Steavenson, Thomas B. A. Clarke, electrical engineer, H. E. Maltby, 
J. Clayton, W. W. Clarke and C. Foster. 


COWPER.COLES METALS EXTRACTION SYNDICATE (LIMITED).—This 
Company was registered on June 7, with a capital of £75,000, in £1 shares, 
to acquire from the Cowper-Coles Zine Extraction Syndicate (Limited) 
the benefit of certain existing inventions relating to the production and 
extraction from ores or residuary products of zinc, white lead, copper and 
other metals and metallic substances ; to enter into an agreement with 
the said Cowper-Coles Zinc Extraction Syndicate (Limited) and its liqui- 
dator; to develop, grant, licence, or otherwise turn to account any such 
patents, licences, concessions, &c., and to carry on the business of manu- 
facturers, exporters, importers and merchants of and dealers in blende, 
zine, metals, metallic substances and minerals of every kind. The first 
Directora are: H. Brandon, J. H. Holman, G. B. Pearce, E. R. Roberts, G. 
B. Samuelson, J. Vivian and O. Wethered. 


DOBCROFT AND ALLSON (LIMITED).—This Company was registered on 
June 20, with a capital of £3,000, in £1 shares, to promote the British 
Electrical Advertising Syudicate (Limited). 


H. G. ELLIS AND COMPANY (LIMITED).—This Company was registered 
on June 25, with a capital of £15,000, in £1 shares (of which 10,000 are 
Preferred), to enter into an agreement with Mr. Henry G. Ellis, and to 
carry on the busineas of electricians, electrical and mechanical engineers, 
suppliers of electricity, electrical apparatus manufacturers, &c. The first 
subscribers are: E. P. Gascoigne, E. S. Preston, D. Hawes, H. B. Stock, J, 
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H. Lewis, H. G. Ellis (electrical engineer) and H. Cash (eleetrical engineer). 
Mr. G. Ellis is to act as Managing Director of the Company. 
ELECTRICAL POWER DISTRIBUTION COMPANY (LIMITED).—This 
Company was registered on June 23, with a capital of £20,200, divided into 
2,000 Ordinary shares of £10.each and 200 Deferred shares of £1 each, to 
carry on the business of electrical: engineers, electricians, contractors, 
suppliers of electricity, and manufacturers of and dealers in electrical 
appliances. The first subscribers are : R. Percy Sellon (electrical engineer), 
W. E: Lane (electrical engineer), G. J. Somerville (electrical engineer), Johu 
S. Raworth (civil engineer), E. Garcke (electrical contractor), Sydney 
Morse (solicitor), and Н. S. Hodgson. 


A. HIRST AND SON (LIMITED).—This Company was registered on 
June 22, with a capital of £5,000, in £10 shares (of which 100 are £6 per 
Cent. Cumulative Preference), to acquire and take over as a going concern 
the business now carried on by Mesars. Arthur and Henry Hirst, at Рета. 
bury, under the style or firm of A. Hirst and Son, and to carry on the 
business of electricians, electrical and mechanical engineers, suppliers of 
electricity, and manufacturers of and dealers in electrical apparatus. The 
first subscribers are: Arthur Hirst (electrical engineer) Mrs. H. Hirst, 
H. Hirst (electrical engineer) Miss S. H. Hirst, Alfred Hirst (electrical 
engineer), J. Smith, and Mrs. A. Hirst. The first Directora are: Arthur 
Hirst, Henry Hirst, and Benjamin Bullock. i 


MERTHYR ELECTRIC TRACTION & LIGHTING COMPANY (LIMITED).— 


This Company was registered on June 23, with a capital of £1,000 in £5 


shares, to carry on the business of eléctricians, electrical engineers and 
contractors, suppliers of electricity, and manufacturers of and dealers in 
electrical apparatus. The first subscribers (each with one share) are: 


E. Garcke, George Stevens, С. Н. Dade, Н. S. Hodgson, J. Vincent 


Kitchener, C. Walmsley, and Stephen Sellon. 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY (LIMITED).— 
The annual return to March 25 has been filed. The capital is now 
£199,500 divided into 27,900 Ordinary and 12,000 Preference shares of 
£5 each. 19,661 of the former and the whole of the latter have been 
taken up, and 1,000 Ordinary are-considered as fully paid. The full amount 
has been called on 14,661 Ordinary and 10,000 Preference, and 53. per 
share has been called on 4,000 Ordinary and 2,000 Preference. £124,805 
has been received and £28,500 is in arrears. 


NEW MOTIVE POWER SYNDICATE (LIMITED).—Accordirg to the 
annual return to June 2 the capital is £15,000, in £1 shares, all of 
which bas been taken up, 10,000 are considered as paid, and the full 
amount has been called on the others. £4,850 has been paid, and £150 is 
in arrears. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).— 
"The annual return to June 1 has been filed. The capital is £2,445,630, 
divided into 200,000 Ordinary, 54,565 First Preference, and 10,000 Second 
Preference shares of £10 each. 83,321 Ordinary, all the First Preference, 
and 4,669 Second Preference shares have been taken up, and the full 
amount bas been called. 


CITY NOTES. 


* d 


MEMORANDA,—Benk rate 23 per cent. (June 50, 1898), Price of silver 
27,5,d. per oz. (June 50). Consols (24 per cent.) 1114 —1118 for money, 
1114—1118 for account ; per cent. 104—1044 (June 30) Stock 
Exchange Settling Days: Consols, July 1; Stocks and Shares Continua- 
tion Days, July 12 and 26; Ticket Days, July 13 and 27; Pay Days, 
July 14 and 28 ; Mining Share Carry-over Days, July 11 and 25. 


AMBROIN WERKE GESELLSCHAFT.—This Company has been formed in 
Berlin, with a capital of 750,000 marks (£37,500), to take over the under- 
taking of Hermann Gumpel, and to carry on the manufacture of ambroin." 


AMERICAN ELEOTRIC RAILWAYS COUPONS.--The North American 
Trust Company will pay the coupons of the Augusta Railway and Electric 
Company and the North-East Electric Railway Company, due to-day 
(Friday), at its London office, 95, Gresham-street, E.C. 


BELGIAN ELECTRIC TRUST.—An electric trust, with a capital of 
$,000,000fr. (nearly £120,000), to be ultimately increased to 20,000,000fr. 
(nearly £800,000), has been formed at Brussels. | 

BLAKE AND KNOWLES STEAM PUMP WORKS (LIMITED). — 'l'ho 
Trustees, Executors and Securities Insuragce Corporation will pay the 
half-yeazly coupons, due Ist pror. on the Six per Cent. Debentures of 
this Company. 


BROMPTON AND PICCADILLY RAILWAY COMPANY. —It is announced 
that the capital of this Company (£600,000) will shortly be offered to the 
public in £10 shares. The chairman is Mr. C. Mott, who is also Chairman 
of the City and South London Railway. 


FOLKESTONE ELECTRICITY SUPPLY COMPANY (LIMITED).—The | 
recond annual meeting of this Company was held last week at Folkestone. 
The Directors’ report stated that the issue of capital in March last was 
largely over-subscribed. Contracts for lighting the Royal Pavilion Hotel, 
the West Cliff Hotel and other large establishments had been secured, in 
addition to the contract with the Corporation for street lighting. The 
motion was carried unanimously. The Chairman (Alderman G. Spurgen) 
stated that according to the terms of the contract the work was to have 
been completed by July lst. Edmundson's Electricity Corporation were 
pushing the work forward as quickly аз they could, but they had been 
hampered by the non-arrival of the iron work. 
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CITY OP LONDON ELECTRIC LIGHTING COMPANY (LIMITED).—The 
following interim dividends for the six months ended June 30 have been 
declared (less income tax) by the directors of this Company :—At the rate 
of 6 per cent. per annum on the Preference shares ; at the rate of 5 per 
cent. per annum on the fully-paid Ordinary shares (Nos. 40,001 to 90,000) ; 
and at the same rate on the partly-paid Ordinary shares (Nos. 90,001 to 
100,000), payable on July 22. e transfer books and register of members 
will be closed from 5th to 22nd inst., inclusive. 

EDMUNDSONS' ELECTRICITY CORPORATION (LIMITED).— The Directors 
of this Company have decided to recommend the payment of а dividend 
of 5 per cent. on the Ordinary shares for Ithe ‘year ended March 31 last, 
carrying forward a balance of £1,012. 14s. 2d. to the next account. 


ELEETRICITATS-GESELLSCHAFT VORM. W. LAHMEYER AND CO.— The 
net profit of this Company for the past year amounted to about £67,115. 
A dividend of 10 per cent. has been paid, and the Four and a-Half per 
Cent. Loan is to be converted into & Four per Cent. one, the amount to be 
increased from 1,200,000 to 2,000,000 marks. 8 


GREAT NORTHERN AND CITY RAILWAY COMPANY (LIMITED).— 
There is à good prospect of thia electric railway scheme being carried 
through, notwithstanding the failure of the recent issue. It is not 
intended to again publicly advertise a prospectus, and the Company notify 
that they do not intend to proceed further with their Bill to extend their 
authorised electrical railway to Finsbury Park. The withdrawal of this 
Bill доев not affect the original scheme. 


HOLLAND HOUSE ELECTRICAL MANUFACTURING COMPANY 
(LIMITED).—This Company has resolved to reduce its capital from 
£20,000 in £10 shares to £10,000 in £5 shares, and a petition has been 
presented to the Scotch Courts to sanction the reduction. | 


INTERNATIONALE DRUCKLUFT UND ELEKTRICITATS GESELL- 
SCHAFT.—The report of this Company (which controls the Compagnie 
Parisienne de l'Air Comprimé) for the past year gives the net receipts at 
1,220,570fr. (about £52,822). The equivalent of about 140,000 16-c.p. 
lampe are now connected to the mains of the Cie Parisienne, against 
94,500 in 1897. The net profit of 927,564 marks (£46,378) has been 
devoted to paying off loases on previous years. 


KONTINENTALE GESELLSCHAFT FÜR ELEKTRISCHE UNTERNEH. 
MUNGEN.—This Company, which is closely allied to the Schuckert Company 
105 рай 63 рег cent. dividend for the past year, against 6 per cent. in 


LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—An extra- 
ordinary meeting of this Corporation was held at Cannon-street Hotel, 
London, on Friday. The secretary (Mr. Н. C. Carter) read the notice 
calling the meeting. The chairman (Lord Wantage) moved the con- 
firmation, separately as special resolutions, of the resolutions passed at the 
previous meeting: (1) for reducing the capital of the Corporation from 
£1,250,000 to £850,000 by cancelling £2 а share on the 111,000 Ordinary 
shares issued, and reducing the nominal amount of the latter to £3 each; 
and (2), for amending certain clauses in the articles of association. The 
motion was tounanimously. The Chairman afterwards announced 
that Mr. Quincey had been elected a member of the Board. 

Mr. Roger de Quincé Quincey, and Mr. R. Stewart Bain, have been 
elected Directors of this Corporation, the latter as Managing Director, and 
Mr. H. C. Carter has been appointed Secretary. 

MONTEVIDEO TELEPHONE COMPANY (LIMITED).—4A circular has been 
issued by the Directors of this Compeny, notifying that an extraordinary 
meeting will be held at Winchester House on the 6th inst., to consider a 
proposal to alter the Articles of Association, and for rearranging the share 


capital of the Company. The object of the Directors is to reduce and sub- 

divide the capital, so that it may more accurately represent the Company's 

assets. For 1894-97 the holders of the:Six per Cent. Preference shares 

of the Company have received. only 4 per. cent., and. no dividend has been 

paid on the Ordinary shares. It is pointed out that the Company's business 

offera little prospect of this state of affairs being materially improved upon, 

and while the business is a sound one, and slightly progressive, the price 

of the Company's shares on the market is injuriously affected by the 

passing of the dividend on the Ordinary shares and the only partial pay- 

ment of the Preference dividend. The Directors’ proposal in connection 

with the rearrangement of vhe capital ie, we understand, as follows: 

l. To give to the present Preferred shareholders, for every share now 

held, three £1 cumulative Five per Cent. Preference shares, non-pre- 
ferential as to capital and two £1 Ordinary shares. 2. To give to the 
present Ordinary shareholders, for every share now held, one £1 Ordinary 

share. 3. To give to the holders of the promissory notes issued in lieu of 

diyidend in 1892, three Preference shares of £1 each, and two Ordinary 

shares of £1 each for every £5 so held, The Directors urge that 
by this means the new Preference share becomes reasonably sure 

of a cumulative 5 per cent. dividend, and should be soon recognised 

as intrinsically worth its par value; the Ordinary share is at once given 

the prospect of participating in a distribution of the profite, and the pro- 

missory notes, which have at present only a remote chance of being paid in 

cash out of a surplus of profits after the full 6 per cent. on the Preference 

shares has been paid, receive on their par value the same proportion iu 

shares as the present Preference share. Аз . А 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed Wednesday, the 6th inst. a special settling day in 254,296 fully- 
paid бв. shares (Nos. 48,001 to 262,296), and 48,000 5s. shares (38. paid, 
Nos. 1 to 48,000) of the Automatic Telephone Company (Limited), The 
Committee has ordered 32,098 fully-paid £3 shares (Nos. 1 to 32,098) 
of Crompton and Co. (Limited), to be quoted in the official list in lieu of 
the 7 per cent. cumulative preference s now quoted. The Committee 
has also been asked to appoint a special settling day in and to ta 
quotation to £200,000 Five per Cent. First Debentures of the Primitiva 
Gas Company of Buenos Ayres. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company’s traffic receipts for the week ending June 24 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited) were £2,815. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


- 
" жык | | mo (No mmm 
r 

4 | "eek?! Amount. | Bd 

£ £ | £ 6 
*Birmingham Tramways. June 25 |4,002 |- 177 ... is - 
Blackpool Corporation.. „ 25 | 345|- 57 12, 3,701 + 200 
Bristol Trams & Carriage „ 24 |2829 |-1,199 25 64,763 |+ 7,162 
City & South London Ву „ 26 | 986 |- 351 20 26,518 — 1 
Dover Corporation ...... „ 25 | 169 o7 | 42, 5,087 а 
DublinUnited(Southern) , 24 | 7359 — 99 25) 12,450 |- 750 
Liverpool Overhead Rly.| „ 26 | 1,474 |- 242 26| 56,977 |+ 1,420 
*Sheffield Tramways.....| „ 26 | 1,048 |- 38 Ку "x 
South Staffs. Trams „ 24 | 620 — 147 25 15,101 |- 


* Partly electrical. - 
The corresponding week last year was J ubilee week. 


ELECTRICAL COMPANIES SHARE LIST. = > 


Present | AMOUNT Lage | | Iam ü Price Rare PER | вши рока 
ОР IVI- | EEK’S PRICE ednesday, ENT. URING WEEK 
AMOUNT, Suan | pax». | NAME | JUNE 92. June 96. Үш ND UN. | ENDING JUNE 29. 
| | ELECTRICITY SUPPLY COMPANIES. | B's. d. Highest | Lowest 
6,000 10 | ! Bournemouth and Poole Electricity Supply Ord. 91 103 | 93 10j - ee | T 
6,060 10 Ps | ро. 44 рег Cent. Cumulative Pref. .... 102 111 10i 113 m ка 11 | 10} 
0,000 4/0 | Charing Cross & Strand Electricity Supply Corp. 12 11 12 кә February & August e: | = 
20,000 b 2/3 | z per Cent. Preference 64 51 6} 812 0 ; $$ + 
£34,000 b 2/6 | Chelsea Electricity Supply Ordinary ......— .. xd 8} 8 9 8 6 8 | March —... T 84 - 
£60,000 Rtock 44% |* Do. 447 Debenture Stock (red.). xd 115 117 118 115 818 8 June and December A | — 
$1,200,000 $1,000 | 5% Chicago Edison 1st Mort. 57/ 30 year Gold Bonds(red) 105 107 105 107 — T T | = 
,000 | аш 2010 Uity of London Electric Lighting 25 26 24 27 814 1 February & August 27 | 25} 
40,000 10 | 62 | Do. 6% Cumulative Prei... 16 15 16 - January and July 111 134 
£400,000 Stock | 6% * Do. 6% Debenture Stock (red.). . xd 127 132 125 130 8 16 11 June and December 124 AA 
10,000 10 TX Do. Provisional Certificates ................ 184 18 19 T i» 18 Re 
о me ме County of London & Brush Prov. Ord. (fully paid) 2 Ui rs — 12] 12] 
' | es r TT TIE mene sens T ee . 
20,000 R10 | 6/0 ро, 67 Cumulative Preference .......... ... 15 | 14 15 March & September - e 
15,000 | 45 | 4/0 House-to-House Electric Lighting Supply Ord. .. 9 3 9 T 8j 8i 
10,000 | £5 3/6 Do. 7 per Cent. Preference .............-- 93 103 93 104 March & September 93 
25,000 | 5 8% Kensington and Knightsbridge Ord. ............ 14 24 134 219 3 T T - 
50,000 | 5 6 Do. OF: lab РҮШ. ыя чәе геге с теда de оза 75 8 1 У а January and July .. 4 D 
111,900 45 | .. London Electric Supply Ordinary ......— — — —- 84 4 3} 4 - a = = 
48,050 ER 11-2 Е, AAA = 63 6} 63 63 - E + E 
& 62,400 | 10 | 7/0 | Metropolitan Electric Supply Ordinary ....... 16 144 15; 8 17 5 | April and October. 16у, 141 
1 | Btock | 447 ро. n Deb. Stock First Mortgage . .. xd 117 121 116 1£0 315 0 June and December ds әд 
9.452 10 12/0 | Notting Hill Electric Ordinary me == ~= n. ms — — 5 16 14 15 $.:0 0:1 Май шы 15 | 144 
375,000 1 ЖИА. ЖОЛИ ß 1} 18 14 18 = =: x 
"RD Btock 5% | River Plate Elec. Lt. & Tr'ctn,Ltd.,57 1st Mor. Deb xd 87 92 85 90 511 1 н : 
130,900 8100 : Royal Electric Company of Montreal Shares „ xd 1 145 141 144 Bl 3 23 = 
—— 190 45 |" Do. 447 ist Mort. Debs. .............. 103 104 103 105 April and October 
—— b 11/0 | Bt. James and Pall Mall Electric Ordinary ...... ; 16 153 16$ 4 7 1 | February & August 16 15} 
CAN" A | 8/6 „ Do. TperCent.Pretferenoe ........ ..- 9 10 9 10 а * | | i 
66 00 бос 47 Do. 4 рег Cent. Debenture Stock (red ) . xd 107 110 L05 ics 814 1 June and December е ba 
on oan 5 : South London Electric Supply Ordinary (£z paid). 24 2 23 * . 
18.848 | 6 8/п Westminster Electric Supply Ordinary — — — ... 144 15 144 154 317 5 March & September 154 14) 
18/626 ә 7% | Yorkshire House-to-House ,..................... 8} 88 T 8@ February and July.. :- 
, 9 VES | Do. god 222525 ated oP og aes 6l © е} February and July. - = 
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ELECTRICAL COMPANIES' SHARE LIST. 


—- WEEK PRI | Wednesd x po WERE 
DIVI- NAME. '8 сЕ еап ay, R DIVIDEND DUB. 
AMOUNT. nn DEND. JUNE 22, June 29. | YIELDED. ENDING JUNE 22. 
TELECRAPHS & s. d. — ШЕЕ Жа) Highest | Lowest 
£137,400 £100 4x ppm — Telegraph 4% Mort. Deb. (red) ш 10 me a 8 16 11 | January and July — - - 
££25.000 10 — n Slegra Bac") — (up reb ne» "A Pp шш =» ++ — еә - 
125,00f 100 57 Do. 5 per Cent. Debentures........ em 6 o9 m 93 96 93 96 5 6 1 Se ә Е 
23,047, 220 Stock 5/0 Do. Deferred == " — * » ee "- »" ш — — — o Í 16 161 16 17 EJ = 1 1 
130,000 10 10 Brazilian Submarine. ..... -----.--.xd 1 16 15h 16 4 7 6 | Mar., June, Oct., Deo. ji 
£15,000 | 100 5 |* Do. Брег Cent. Debs. (2nd Berles, 1906) . | 112 116 112 116 4 6 2 | June and December 8 à 
10,000,000} $100 $813 | Comm Cable Capital Stock 2—.—.—......xd 189 190 180 190 4 41! Jan., Apr., July, Oct. da — 
£918,297 | Stock | 4% Do.  4perCent. Debenture Stock ...... xd| 105 107 104 108 815 6 " ; 064 105 
16.000 10 | 60 Cuba Submarine 6} 7 B m 3 0 robrüary and August — 
6,000 10 107 Do. Preference 10 per Cent 14 15 1 154 69 0 * А a^ 
12,981 5 2 Direct Spanish (Ordinary) —. ~ -=-= == = = m ss - 4 5 4 5 4 811 April and October “ os = 
6,000 5 10 Do. 10 per Cent. Cumulative Preference 10 11 10 11 4 12 10 " " 10} os 
430,000 £50 4 Do. per Cent. Debentures . = = s= s- = = =» 103% 106% 103% 106% 4 411 | January and July Э æ 
60,710 £20 Direct United States Cable, 1877 104 1t 104 u 6 2.9 | Jan., Apr., July, Oct. 1t 10} 
£120,000 | £100 at Direct West India Cable 44% Reg. Deb. (red) ....| 101 101 101 101 NS * 103 m 
600, £10 2/6 P AAA (oio x X mi inco das e o m olm ul 17 174 17$ 3 13 8 | Jan., Apr., July, Oct. 174 17] 
— Stock АЕ Do. 8} рег Cent. Cumulative Fref.Stock „ 18 19 100 104 8 7 4 " ЕН es 
£1,132,208| Stock 4 Do. 4 per Cent. Mort. Debenture Stock (red.) 123 127 123 127 8 8 5 | May and November 124 123$ 
#30,000| £100 | 52 |* Do. БрегСеп!. Debentures, 189 ... 100 104 101 104 4 17 0 | February & August | 1033 s 
$50,000 10 6 Eastern Extension .........——- xd and bonus 17) 18 1754 18 817 9 | Jan., Арг., July, Oct. 17% 17,% 
£800,000 E Do. 4per Cent. Debenture Stock .......... 124 138 198 127 8 8 6 & August i5 = 
. 4100 6 * Do. 5 p. c. (Austin. Gov. Sub.) Debs.190C(reg.) 100 104 100 104 41710 | January and July — 1011 T 
100,500 100 57 DO: '(BERIUE) ЖР ин ecu apenas Et | 100 101 101 10 4 17 10 » »n Рр vi 
435,100 100 5%  |"Easternand 8. African 5 р. с. Mor. Deb., 1900 (reg.) 100 104 100 104 4 17 10 " " .. - 
46,500 100 5% Do, (Bearer) —..—-—. йз Жадо «am бане f 101 101 101 104 4 17 10 n » * ee 
£300,000 100 4 е. ANA BE Morse Debentures, 1909 101 104 101 104 817 8 | Feb & August = ч 
4200, 000 25 4 * Do. 4% Mauritius Sub. Debe. (red.) 104% 107K 104% 1074 815 4 | May and November е bė 
189,227 10 34 Globe Telegraph and Trust 114 12 114 12 319 2 Jan., Apr., July, Oct 1112 11$ 
180,042 10 6 ро. 6 per Cent. Preference ... —~.. 5- 16} 171 164 17 873 " as 184 we 
150,000 10 10/0 | Great Northern of Copenhagen .... - (Coup No. 42 294 304 299 303 8 5 7 | January, April, July 294 vs 
4150,000 100 5% |* Do' 6 per Cent. Debs., 1883 Issue Series ''B" ех, 100 103 100 103 417 1 | March & September 102 * 
97,800 100 P Halifax and Bermuda Cable 44% 1st Mort. Deb.(red) 93 104 10) 105 ва June and December 104 = 
17,000 26 87/6 do- European Ad and bonus 50 53 £0 63 5 6 2 and November 61 dx 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904. 108 111 108 111 5.9 7 | March & September =A Res 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) . =- 105 108 105 108 8 13 5 June and December on e 
11,899 8 4/0 Reuter's .......... —— ъй ee 6% e 8 9 8 9 4 811 | April and October.. T — 
8,881 |2100 Cert.| 67 Submarine Cables Tru! seats 136 141 136 141 461 " " А - 
15,009 10 6/0 West African Telegraph ~..—. — = = = — = = »- 34 44 3h 44 + — — 
8200, 000 100 5X |" Do. брег Cent. Debentures (red. 99 102 99 102 5 8 6 | March & September e£ 
80,008 24 — West Coast of America on om as Om am am ne 1 1 - - — 
£150,000 100 4X Do. 4 per Cent. Debentures = = = = = 105 108 105 108 814 9 | June and December - 
88,821 10 0/6 West India and Panama 7 i ) 1 ә May and November гь 
‚568 10 6/0 Do. ò per Cent. lst Prefer ende 74 8 74 8 719 0 s vs 74 x 
4,069 10 6/0 Do. брег Cent. 2nd Preference 2 = == ~. ~.. | б 7 5 7 811 5 Y , га - 
£80,000 100 5 Do. bperCent. Debent ure 106 109 106 109 413 8 | January and j uly .. y E 
64,269 15 6/9 Western and Brazilian ............ „2 11 12 114 12 4 1 3 | May and November == = 
88,129 ] 6/0 Do. брег Cent. Preferred Ordinary == = = - 1 73 71 73 & 1T a 5 T M E 
83,129 7 0/9 Do. Deferred Ordinary / 44 b 41 b ** e i | 
£389,521 | Stock 4X Do. 4 per Cent. Debenture Stock ...... xd 104 107 103 106 815 6 | June and December 1:6 105 
81,163,000 | $1,000 7%  |'"Western Union 7% 1st Mort. (Building) Bonds 1902 108 110 105 110 6 7 10 Feb., May, Aug., Nov. E — 
£158,100 | 4100 6% Do. брег Cent. Sterling Bonds (red.) — 100 105 100 105 514 8 | March & September - E 
TELEPHONES, | 
14,000 55 4/0 | Chill Telephone (fully paid) — m — ~~... — 2 8 2 B 5.2 1 | Augu cues | Р = 
224,850 "o 23d. | Consolidated Telephone Const. & Maintenance .. A A : 1 o | * & 
4 Monte Video Telephone 6 per Cent. Preference .. 21 2} 24 24 7 5 6 [October - - 
484,597 5 8/0 NAUODE 2. ees cm om om tm джы ————— с 54 54 53 58 5 6 8 | February & August | 511 5} 
15,000 10 6/0 Do, 6 per Cent. Cumulative 1st Pref. ..... 15 17 15 17 810 7 e an | et "P 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre. — 15 17 15 17 810 7 " “ 16 154 
250,00) 5 2/6 Do. 6% Non-Cumulative 8rd Pref. ......... 68 59 54 5% 4 811 á ^ | 54 tá 
1,829,471 Btock 97 * Do. Debenture Stock 84% (red.) xd, 101 106 1С0 105 з 8 8 | June and December | - 25 
71,504 1 s E E E S e Lo касб ижа же аз эе баал але 8 3 H 1 613 4 | April and October.. | : 
,000 6 6/0 | United River Plate 2.2. —- 4 44 n 44 Edu d UU isses 44 43 
151,788 Stock 5% |* Do. брег Cent. Debenture Stock (red.) ..xd 101 107 103 106 414 4 | June and December T 
ELECTRIC MANUFACTURINC, &o., COMPANIES. 
90,000 £i 57 Brush Electrical Engineering m e me — ........... 1} 2 1} 2 T 3 — 
90,000 2 1/23 Do. ¢ per Cent. Pref. Non-Cumulative ...... 24 28 2 24 5 6 8 a 2 20, 
£125,000 Btock 447, Do. 4} per Cent. Perpetual Debenture Stock 110 114 110 114 31311 | February & August 113 
£50,000 Btock 44% * Do. 2nd Debenture Stock (red.) —.... ...xd 101 104 99 102 4 8 8 June and December ад | бе 
£20,000 £5 8/6 Callender's Cable Construction...... xd and bonus| 104 114 10 11 514-17 ls is HB. “4 Ы 
£90,000 Stock 417 Do. 447 Ist Mort. Deb, (red) ............Xa| 110 113 108 111 E. 1-1 November and May + = 
800,000 1 Е Castner-Kellner Alkali Co, (fully paid 11 18 1 13 T. | já - - 
32,098 5 3,0 Crompton and Co. (Nos. 1 to 32,098) ............ 15 d 24 as T - ee 
£82,850 100 БУ. ^ Do. 5% First Mort. Deb.(red.) ........... 88 93 89 94 5 9 8 | January and July - " 
99,261 „ 1/6 Edison and Swan United ('* A" Shares) (£3 paid). 21 23 21 23 6 0 3 | February & August 2] — 
17,139 à 2/6 Do, (EB MO) у даха аба» PERRO EI GIA s 4 5 4 5 510 0 T 10 — - 
4194,023 Btock 83/0 Do. 4% Mortgage Debenture Stock (red.) xd 103 105 101 103 817 8 June and December ай = 
17,400 5 E Edmundson's Electric. Corporation Ord. (£4 paid) 34 44 34 4) vs Half-yearly ........ TER ex 
110,000 £2 1/1} | Electric Construction Co. (Limited) 24 24 23 23 816 4 | February & August 27 22 
16,848 9 TY Do. 7 per Cent. Cumulative Pref. ~~ ~ 84 38 34 38 658: 4. [| ДОДОН uocis a es 34 - 
111,100 | Stock — Do. 4% First Mortgage Deb. (red.) 108 108 106 108 — 5 és = 
91,196 1 10/0 Elmore's Patent Copper Depositing 2... $ À ^ — ee 
12,500 10 18/0 Henley's Telegraph Works Ordinary ..1.— — 21 22 21 22 5 6 8 | February & August 228 2245 
8,000 10 7/0 Do. 7 ро Cent, Preference s- — 18 19 18 19 8 11 10 T " - — 
,000 | Stock 43% Do. 447 Mortgage Debenture Stock (red.) _ 110 115 110 115 818 8 M í $ 
60,000 £10 15/0 | India Rubber, Gutta Percha, &., Work 21 22 21) 223 4 8 11 á x 22 213 
800,000 ! — 100 % |* Do. 4% First Mortgage Debentures(red.). 102 106 102 106 814 6 | March & September | 104{ T 
87,850 13 24/0 | Telegraph Construction and Maintenance — —.. 85 38 85 33 414 8 | March and July... 74 36} 
£150,000 100 57 " Do. Б ys Cent. Bonds (red.) 189999:! 102 105 102 105 415 8 January and July = - 
433, £5 4/0 Willans and Robinson Ordinary, 73 + 1 81 4 410 | April and October - — 
611, £5 8/0 Do. 6% Cumulative Preference 61 7 d 7 42 9 " " — — 
£100,000 Stock 41x Do. 43% First Mort. Deb ---| 106 105 106 108 818 8 | May and November € = 
ELECTRIC RAILWAYS, TRAMWAYS, &о, 
12,000 10 z^ Blackpool and Fleetwood Tramways ............ 12 13 12 18 ais — 12} a. 
25,000 10 67 Bristol Tramways and Carriage .......... AT 21 22 21 22 214 7 - e — 
25,000 10 67 Do. LEG PRG) acris rris anebrauxCe etn ca cm vs 15} 16 154 16 1327 8 oe - — 
90,410 Stock 2 Dos r онан ур әл EYE таз быз xd 121 123 120 122 3 5 7 MÀ 121 120 
80,000 10 Д British Electric Traction Ordinary .............. 16 164 17 174 — ‚а 178 1 
10,000 10 E^ ро. 6% Cum, Pref. (£7 & £2.10s. prem. paid) 104 11 103 11 y ov 10H 10 
84,440 10 2/0 CA ubia ТУЮУ ous vereda» pF on ER Xa 8 4 8 4 210 0 82 = 
£19,894 £10 8/0 | Central London Ordinary me me me se me ne e d 9) 1c] 92 1 у 18 6 | June and December 101 10 
129,179 10 1 Do. (£6 gaia) 3 8 sib cian Gage 61 64 5i 6 217 8 " А 64 == 
1000 | Stock | 13% | Olty and South London Rallway Соп, Ordy,....| 68 71 6 71 21210 | January and July 70 69 
225,000 10 ee 9. Ordinary (£2 pala) i. veda oe nce im eene - 13 21 11 21 oe T . .. 
9,261 £10 5x Do. 5% Perpetual Preference me e =s = == ~e ms ~ 15 16 15 16 8 2 6 | January and July .. .. .. 
£187,701 Btock 4 Do. 4% Perpetual Debenture ct... 186 138 186 138 218 0 | May and November is - 
17,770 6 6% Paper ramways Ordinary....... SIEHE Sr 143 152 14 15} 2 7 8 | March & September - — 
; 19,900 10 67 Ou S PreSIUOS. © cscs Liocoson ARTT 14 1 14 153 818 8 " " 0 s 
‚500 10 % | Liverpool Overhead Railway Ordinary s «= = = = nj 10 105 10% 8 2 2 | February & August - - 
10,000 10 b S0 access 08 M 154 16$ |816€ " , - - 
195000 | Stock | 4 Do 47 Debenture - IZ x] 199. 12 109 11 819 0 | January and Joly — = - 
20,000 £5 8/34 | New General Traction 6% Cumulative Pref m.. = 41 51 41 54 T .. +: 130 
$0,000 Stock 8% Waterloo and City Ordinary m. m. == = «= = 1I16 119 122 127 2 7 3 | June and December 125 
* In calculating the yield on this security, allowance has been made for accrued Interest, but not for re lemption, 
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Ix the House of Commons, on Thursday of last week, 
Mr. Бїтсшк, President of the Board of Trade, stated that the 
Godrevy, Skerries and Walney Island lighthouses were in 
course of being telegraphically connected with the shore by 
means of cables. The work of connecting light-ships with the 
Shore had, however, been suspended for the present, pending 
the completion of the experiments which are being carried 
out in wireless telegraphy. Thus further necessity arises for 

speedily pushing on with this important means of signalling 
without cables, and, at the same time, fresh encouragement 
Should be found in the indication that the authorities are on 
the look out for a satisfactory and efficient development of the 
system. We feel sure that there are those engaged in 
experimental investigations who would not hesitate to under- 
take the establishment of satisfactory communication by 


wireless telegraphy with some of the nearer light-ships, and | 


it is to be hoped that an opportunity will speedily be afforded 
them to do so. Either by this means, or else by the older 
method requiring the use of a cable, every light-ship ought 


before long to be provided with a means of communicating 


With the mainland. 
— ere 

Tux evidence of Mr. Crane, the Town Clerk of Liverpool, 
before the Telephone Committee was characterised by sound 
common sense and a thorough appreciation of the nature of 
the problem of a national telephone supply. Though an 
adherent to the principles of municipalisation, in some 
respects, Mr. CLARE has not pinned his faith so fatuously to 


those principles as to be blind to the disastrous con- 
sequences which must follow the local government of 
telephone systems. If control there must be, other than 
by a licensed company, that control can only successfully 
be undertaken by the Government of the country ; and in this 
view we are in complete agreement with Mr. CLARE, who was 
supported, we are glad to see, by the succeéding witness— 
Mr. Joan Harrison, the Town Clerk of Leeds. It is to be 
hoped that the well-reasoned and enlightened evidence of Mr. 
CranE and his confrère will have due weight attached to it by 
the Committee; for no greater calamity, in our opinion, could 
befall the public telephone accommodation of this country 
than that it should fall a prey to the doctrinaire socialism so. 
much in evidence just now. | 
З : — 

In a letter we reprint elsewhere, Mr. Ковккт HAuuOND seeks 
to defend local authorities from the unfair competition of 
companies. Where a local authority is already in possession 
of an electric supply business, Mr. Нлммохр considers it 
would be as unjust to allow a company to set up in com- 
petition as it would be in the reverse case. We quite agree 
with him; if injustice there is, it is equal in the two cases. 
But, in the particular instance selected by Mr. Hammonp with 
a view to illustrate his argument, he has entirely ignored the 
fact that the company about to commence supply is to be 
bound down not to compete with the local authorities. We 
gave the facts of the case last week, and reprinted the text of 
the clause by which the company is to undertake that the 
retail supply of energy shall be carried on exclusively through 
the medium of the local authority. This can scarcely be 


termed competition. 
—— — A€—2—— 


We have received copies of two letters addressed to the 
Corporation of London by the Charing Cross and Strand 
Electricity Supply Corporation, concerning the application of 
this undertaking for powers to supply electricity in the 
City of London. The first letter, dated 1st inst., sets forth 
that the prices proposed—viz., 5d. to 4d. for lighting, and 8d. 
to 2d. for power—are much more favourable than could be 
offered by the Corporation, in the event of the existing City 
undertaking being purchased by that authority; it also dis- 
cusses and criticises the prospects ofthe undertaking, if acquired 

in the manner proposed. This last-named matter is dealt 
with in greater detail in the second letter, which, by means of a 
series of short tabulated accounts, is designed to prove that 


D 
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the Corporation cannot afford to pay anything like the sum 
proposed—£3,000,000—for the City of London Co's under- 
taking. If the price charged was to be 6d. per unit for 
all supply an aunual loss of £41,998 would occur, allowing 
23 per cent. interest and £10,000 for redemption of capital. 
Were the price charged no higher than the average price of 


the present supply by the Charing Cross and Strand Elec- 


tricity Supply Corporation, viz., 4:464. per unit, the annual 
loss would exceed £80,000. Indeed, in order to just pay 
its way, when supplying at the last-named price, the 
"Corporation could not afford a greater outlay than 
£444,086 to purchase the existing undertaking. In view 
of the prospective competition of the West-end company 
it would be well for the City Corporation to look before 
taking the leap. Might not the desired reduction in tariff 
be brought about without involving the Corporation in one 
penny of cost by the simple process of sanctioning a healthy 
rivalry ? 
— 

Tae work of Hitrorr and Warsvrc, upon the potential fall 
in gases, has been somewhat extended by more recent investi- 
gations carried out by Mr. Carsticx. In a Paper On the 
Cathode Fall of Potential in Gases," read before the Royal 
Society, the latter describes the details of his experiments, 
pointing out that if the gas is pure and dry, the electrodes clean 
and of a metal not acted on chemically by the gas, and the 
current not so strong as to make the negative glow cover the 
whole cathode or extend to the walls of the tube, the cathode 
fall has a definite value for each gas—a value that is inde- 
pendent of the pressure of the gas, or of the current strength, 
and that appears, in fact, to be a constant for the gas. This 
being the case, it is probable, he says, that the cathode fall 
will prove to be connected with other physical and chemical 
constants of the gas; and the aim in the research was to find 
whether there is any intelligible relation amongst the cathode 
falls of three gasses, one of which is formed by the com- 
bination of the other two. To judge by the value found for 
the cathode fall in the case of hydrogen, namely, 298, 
which agrees very closely with the previous determination by 
Warsurc, it appears to us that the glorious uncertainty of 
electrical discharge research is at last narrowing. 


ieee 


Tuer discharge tube was stimulated by a current from 600 
storage cells, and a lead pencil line drawn upon slate was 
included in the circuit, in order, when necessary, to vary the 
current strength. This current was not always found to be 
continuous—that is, in the voltaic sense; but under certain 
conditions became a rapid succession of discharges, which 
could be detected with the help of а telephone. In the case 
of elementary gases, however, this effect was generally absent, 
and it was only when ‘the discharge tube contained a com- 
pound gas that the telephone commenced humming. One 
point of interest is certainly the fact that the fall of potential 
close to. the cathode, in the case of ordinary nitrogen and 
argon-free nitrogen, was found to be practically identical, so 
that Warsvura’s original determination for nitrogen can still 
stand. In the case of nitric oxide special difficulties were 
encountered: “ The readings of the cathode fall and the 


appearance of the discharge showed that the gas is 
rapidly decomposed by the current. When the discharge 
first started, the cathode fall was always near 970 volts, 
and the glow at both anode and cathode was white. In 
a few seconds the glow. round the cathode began to 
grow blue, and that round the anode turned pink, 
whilst the cathode fall slowly sank to about 345 volts. 
Meanwhile the glow spread baekwards along the cathode, 
showing an increase of current, and hence а decrease in the 
resistance of the gas. the only feasible plan was to 
allow the gas to stream through the tube long enough to 
sweep out the products of decomposition, then stop the stream 
by closing the mercury trap, pump down to a suitable pres- 
sure, start the discharge and take a reading as quickly as 
possible." The Paper contains valuable information as to the 
preparation of the gases tested, and gives a very complete 
account of the methods employed. 
— — - — . ͤ —f—ßv—— 

Struck Dead by Thunder. — We read in the Electrical World 
of New York that a tombstone has been discovered in Glaston- 
bury, Conn., U.S.A., dated June, 1719, which had on it the 


epitaph :—“ Here lies one whose life's thread's cut asunder ; 
She was struck dead by & clap of thunder." 


The Brooklyn Elevated Railroad.—On the 18th of last 
month, according to the Electrical Review of New York, the 
Brooklyn Elevated Railroad began running electric cars from 
the New York side of the New York and Brooklyn Bridge 
through to Coney Island, the first trip being made in 87 
minutes. 


Cable Interruptions and Repairs.— 

Date of Interruption. Date of Repair. 
Latakia—Cyprus.. .................. Feb. 10,1898 ... — 
Maranham— Paare. «4. April 17,1898 ... — 
Hong Kong—Manilla............... May 3, 1898 .. — 
Loanda—San Thom . June 3,1898 ... July 2, 1898. 
Ceara—Pernambuco ............... June 28,1898 .. July 2,1898, 
Lourengo-Marques—Durban ... June 30, 1898. — 


Electric Fans in Sleeping Cars.— The Baltimore and Ohio 
South-Western Railway officials have solved the problem of 
cooling sleeping cars in stations at night. At Cincinnatti, 
Louisville and St. Louis sleeping cars are placed in the 
stations in the evenings, and do not depart until after 
midnight, and in order to make them comfortable and cool 
16in. electric fans are placed at each end of the cars, thus 
removing the heated and impure air from all parts. 


An Electric Tubular Post.—Dr. Alfred Brunn and Herr 
Viktor Takacs, of Budapest, have designed an electrically- 
worked underground tubular post for letters and parcels, 
which has been submitted to the Hungarian postal authorities. 
It has been decided to lay down a trial line from the eastern 
to the western railway stations in Budapest, and, if a year’s 
working proves successful, the postal authorities will take over 
the line, and a scheme for connecting 28 offices on both sides 
of the Danube will be carried out. 


Obituary. Dr. Cornelius Herz, whose name has been con- 
nected with the Panama scandals, died on Wednesday last. 
To electrical engineers his name will be familiar in connection 
with several important electrical schemes in France. He was 
associated, in 1879, with the electric light company then 
formed in Paris, and two years later with the French Syndi- 
cate of Electricity. Besides other interests in the electrical 
industry, he was connected with electro-technical journalism, 
having been one of the proprietors of La Lumière Electrique. 


Electrical Engineers Royal Engineers (Volunteers).—It has 
been decided to enrol no more men for this year. As many 
men as can be dealt with at the first training—which takes 
place at the Western Defences, Isle of Wight, in July and 
August—have now joined the Corps. Further applications 
will, however, be received, and eligible men engaging to enrol 
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may ‘attend а certain number of military drills during Sep- 
tember and October, though they cannot be formally enrolled 
before November 1, the beginning of the next volunteer year. 


King’s College, London.—The annual distribution of prizes 
to the students of King’s College took place last Wednesday 
evening. The Right Hon. J. W. Lowther, M.P., presided, 
and was supported in the chair by the Principal and the staff 
of the College. The giving of prizes is apt to become a 
monotonous proceeding, but upon this occasion the ceremony 
was an enthusiastic one indeed, successful students receiving 
quite an ovation. After this part of the evening’s enter- 
tainment Mr. Lowther addressed those present, and pointed 
out that extensive schemes were being brought forward at the 
present time for the establishment in London of a teaching 
university. In conclusion he congratulated the successful 
students, and with a few manly and stirring words encouraged 
those who had not managed to top the examination list 
this time. | | 

International Submarine Telegraph Memorial.—This fund 
has now been closed, and the following amounts have been 
applied to the objects named :— 

. University College, Gower-street, London, to endow the 
Pender Electrical Laboratory ........ VV £5,000 
Glasgow and West of Scotland Technical College, to continue 
annual John Pender Gold Меда]........................ ........... 210 
Glasgow University, to provide annual bursary for student of 
Glasgow and West of Scotland Technical College who pro- 
ceeds to Glasgow University uu UU!7Ut t . 1,650 
Marble Bust of Sir John Pender, by Mr. E. Onslow Ford, R.A., 
to be placed temporarily in the board room of the Eastern 
Telegraph Co., and for replica, which has been placed in the 


reading room of University College, Gower-street, London, 
and pedestals for ame ft 461 


The greater part (£6,860) of the fund has thus been devoted 


to objects connected with technical education. It will be 
remembered that the Committee of the fund decided— 

(1) To commemorate by a personal Memorial the leading part taken by 
the late Sir John Pender, G. C. M. G., in the establishment and development 
of Submarine Telegraphy, and in its extensiou throughout the world 
[which object has now been carried out] ; 

(2) To promote for inauguration in 1901 a general International Memorial 
recording the Jubilee of Iuternational Submarine Telegraphy. 

A New Electric Ship Signal.—An interesting application of 
the principle of the rotating magnetic field to signalling appa- 
ratus is described in some of our Continental contemporaries. 
This signal system, due to Dr. L. Weber, is intended to replace 
the step-by-step devices now used for many purposes, but 
especially for the purpose of signalling between bridge or pilot- 
house to engine-room on ships. Similar dials are used at 
the ends of the line in these devices, the signal being given 
by moving an index lever over the dial at the sending station 
and causing a corresponding movement of an index hand over 
the revolving dial. Га Dr. Weber's device the sending instru- 
ment consists of an endless resistance helix arranged in a 
cireular form on the dial and wound on a resistance frame in 
the manner of a Gramme winding. This resistance is tapped 
at three equidistant points by three conductors which are led 
to the receiving dial. Here they are connected in the three- 
phase star fashion with three radially disposed magnets 
controlling a small two-pole armature of soft iron attached 
to an indicating hand. The current energising this receiv- 
ing instrument is furnished and suitably distributed by the 
sending instrument already referred to by an index lever 
pivoted in the centre of the resistance helix and furnished at 
its ends with contact pieces touching on the opposite ends of 
a diameter of the resistance—these contact pieces being ter- 
minals of an electrical source, the current from which is 
differently distributed in the three circuits, and therefore in 
the magnets of the receiver with every different position of the 
transmitter lever. 


The Electric Lighting of Tokio.—Speaking at the recent 
meeting of the National Electric Light Association at Chicago, 
Prof. Fujioka, who is Professor of Electrical Engineering at 
the Imperial University of Tokio, and has been sent by the 
Japanese Government to observe the latest electrical engin- 
eering progress in the United States, gave the following 
particulars of the electric lighting of the Japanese capital. 
There were originally five central stations, all on the three- 
wire system. No. 1 station was originally installed in 1888, 


and the remainder subsequently. The city of Tokio has quite 
an extended ares, occupying about 100 square miles, and the 
buildings are scattered, and none are high, because of the 
danger from earthquakes. At first, only the more crowded 
parts of the town were supplied, but soon it was necessary to 
supply current to the more distant parts, and a single-phase 
alternating current system was added. When they realised 
the advantages of three-phase current transmission they 
decided to install one big power-station near the river. 
All the former stations were worked with high-pressure 
non-condensing engines, and coal in Japan, partieularly 
in Tokio, is very expensive, costing 20s. to 24s. a ton. 
Ten triple expansion engines on the condensing system were 
therefore erected, each engine directly coupled to low-speed. 
generators, four of them single-phase and six of them three- 
phase. The three-phase generators were wound for 3,500 
volts, whereas the single-phase were wound for 2,000 volts. 
So as not to disturb the existing three-wire network in the 
crowded portion of the city, induction motors were erected in 
No. 1 station, in the place of the engines. Station No. 3 
was converted in a similar way, and in station No. 2 have 
been placed four induction motors, each 150 h.p., directly 
connected to multiphase and continuous current dynamos. 
No. 4 station was taken down altogether. In No. 5 station 
all the old engines and dynamos were replaced by three-phase 
transformers with the four-wire system for alternating current. 
In this way the cost of fuel and labour have been considerably 
reduced, and the stations are running successfully on the 
most modern lines of electrical engineering practice. 


Municipal and Company Competition.—The following letter, 
which appeared recently in several of the daily papers, and 
was written by Mr. Robert Hammond, is commented on in 
our Editorial Notes this week :— 


In & recent issue Mr. John B. Braithwaite, jun., writing on bebalf of 
investors in electric lighting companies, laid before you some very cogent 
reasons for objecting to the grant of Parliamentary powers for electric 
lighting to local authorities in districts where companies were already 
operating under Parliamentary powers, and satisfactorily fulfilling the 
obligations imposcd upon them by their Provisional Orders, unless the 
competing local authorities were willing to acquire on fair terms the under- 
taking and works of the company. 

It has been my province, on many recent occasions, to act for local 
authorities applying for powers, and I am able to fully confirm what Mr. 
Braithwaite had said in reference to the rule which has hitherto prevailed 
at the Board of Trade, of not permitting a local authority to obtain con- 
current powers, unless saddled with the obligation of purchasing the exist- 
ing undertaking, and though it has been my duty, on behalf of the local 
authority, to endeavour to make the best terms possible with the company, 
I am prepared to admit fully the justice of the plea formulated by Mr. 
Braithwaite. 

My object in addressing you to-day, however, is to go a step further, 
and to point out that the fixity of tenure, subject to good behaviour, 
which, in the opinion of capitaliste, should prevail in the case of electric 
lighting companies, should also obtain in those cases where local authorities 
have laid down electric-lighting works —that is to say, while admitting the 
justice of the plea that companies, holding statutory rights and satis- 
factorily carrying their obligations out, should not be competed with by 
local authorities, во local authorities, holding statutory rights and 
satisfactorily fultilling their obligation, should not be competed with by 
companies. Yet, to my great surprise, I find many who give their com- 
plete adhesion to the former proposition are inclined to deny the soundness 
of the latter. Surely if capital provided by the ordinary investor is to be 
protected from undue competition, this protection should also be extended 
to the capital provided by the community in its collective capacity. 

Such, at all events, in electric lighting matters, has hitherto been the 
policy of the Board of Trade and of Parliament. This policy has, however 
during the present week received a rude reversal by the report of the 
Select Committee of the House of Lords, which has granted to a company 
power to lay down electricity generating works at a central spot in Notting- 
hamshire, and to compete with those local authorities which are situated 
in the 2,000 square miles of territory over which the company obtains the 
rights of breaking up streets and roads and supplying electrical energy. 
In that area are located the important cities of Sheffield and Nottingham, 
and the large towns of Rotherham, Chesterfield, Doncaster, Liucoln, &c. 
All these places hold Provisional Ordera granted by the Board of Trade, 
and all of them have put, or are putting, them into effect. 

To take the case of the City of Shettield, it has recently, at an outlay of 
a quarter of a million sterling, acquired the works of the Sheffield Electric 
Light Company, believing that the rule which has prevailed hitherto of 
leaving an undertaking free from competition, while it satisfactorily 
carried out its work, would not be annulled. Now the ratepayers of 
Sheffield, after having made this investment, find themselves, by the 
decision of the Select Committee, face to face with a competitor. 

] plead for the same protection to the property of local authorities as 
that which your recent correspondent urged should be giveu to investing 
Companies, 


— — — 
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CONTEMPORARY ELECTRICAL SCIENCE. 
| [Compiled by E. E. Fovanme p'Arsz.] 
· Thermophones.—As long ago as 1884 Preece utilised the 
periodic changes of temperature produced by an oscillating 
current for the electrical propagation of sound, either by 
transferring the variations of length of a wire toa membrane 
direct, or by using the periodic heating and consequent 


variations of pressure of air. More recently Simon used an. 


electric arc as a telephonic transmitter. This, as pointed ont 
by F. Braun, is essentially the same process. The Preece effect 
can be indefinitely increased in sensitiveness by. superposing 
the variations upon & strong steady current. The variations 
are directly proportional to the latter. This may be pla 

in evidence by a simple experiment. A bolometer of 30 ohms 
resistance is inserted in the secondary circuit of a small induc- 
tion coil. As long as the secondary current alone traverses the 
bolometer no noise is heard. But as soon as an independent 
constant current is made to traverse the bolometer every 
impulse of the induced current produces a noise as in the 
telephone. The loudness increases with the strength of the 
steady current. On replacing the induction coil by a micro- 
phone nothing is heard. But Simon’s sensitive arc repro- 
duces the sound even then, probably owing to the very largely 
increased currentstrength. Another experiment made by Braun 
is that of inserting the bolometer in circuit with three or four 
secondary cells and a microphone. On speaking into the 
microphone, all the words are reproduced loudly and clearly 
in the bolometer. The current should be about 0:1 or 0:2 
amperes. In this case, of course, the variations of the cur- 
rent are much stronger than when transferred by induction. 
The bolometer may be replaced by equivalents such as strips 
of thin brass. This gives something like Preece’s arrange- 
ment. It would be interesting to know whether the thermo- 
phone is capable of reproducing s’s and Fs, which are a failure 
in the telephone and the phonograph. | 

[BBAux, Pied. Ann., No. 6, 1898.] 


Immersed Luminous Electrodes.—The fact that aluminium 
electrodes can be used for the chemical rectification of currents 
shows that the polarisation resistance of aluminium electrodes 
is developed in a surprisingly short time. F. Braun has, in 
in this connection, discovered the interesting fact that the 
aluminium electrode in the electrolytic cell emits over its 
whole surface a white or yellowish-red light. When 
the current is strong, the light takes а bluish colour, 
and some points emit small bright patches of light. 
The best arrangement is an alternate-current circuit of 120 
volts, with three to six incandescent lamps in parallel as а 
ballast resistance. Under favourable circumstances, elec- 
trodes half the size of this page emit a mild light resembling 
moonshine, The phenomenon is best studied, however, by 
means of a thin strip or wire of aluminium. This is 
viewed in a revolving mirror, together with the phospho- 
rescent patch deflected by a magnet which is used by 
the author as an alternate-current indicator. The wire 
commences to glow at a very definite phase of the 
current which produces a development of hydrogen at the 
aluminium electrode, and ceases at a very definite phase of 
the vanishing current. The result is a sharply defined inter- 
mittent patch of ligbt in the rotating mirror. The fidelity 
with which the aluminium follows the variations of the cur- 
rent is remarkable, and may be utilised for the discrimination 
of current phases. If three aluminium wires are ranged one 
above the other and connected with the terminals of a three- 
phase current, the revolving mirror shows three rows of 
luminous patches displaced with respect to each other by 
equal distances. They are sharply separated even when the 
current is strong enough to produce a very active development 
of hydrogen bubbles. The luminosity, although it quickly 
sets in, gradually disappears with a constant current. To 
obtain any luminous effect it is necessary that a preliminary 
layer of oxide, however thin, be formed on the aluminium. 
Magnesium and zinc in Na,S solution also show light effects, 
the latter, however, only as an anode. | 

[Braun, Wied. Ann., No. 6, 1898.] 


Polarisation of Films of Moisture.—F. Braun announced 


some years ago that the liquid akin formed in moist air on the. 


surface of a crystal of gypsum shows residual electric charge, 
which, as the thickness increases, tends towards the value of 
the galvanic polarisation of layers of finite thickness. He then 
supposed that the film of moisture was a continuous sheet. 
This seems very likely on an easily-moistened surface like 
gypsum, but experiments with rock salt, which is even more 
easily wetted, give a negative result. Besides, the gradual 


‘Increase of resistance apparent in bodies showing residual 


polarisation is absent in these films. The presence of such 
polarisation may therefore be taken as a criterion showing 


) that the surface in question is not continuous. This criterion 


may be utilised for the estimation of the thickness of films of. 
moisture. That they must be exceedingly thin is shown by 
the fact that their weight approaches the limit of the sensitive- 
ness of & chemical balanee. The thickness must be about one 
or two micromillimetres. [Braun, Wied Ann., No. 5, 1898.] 


Rotation of Cathode Rays.—A thin bundle of cathode rays 
impinges upon a fluorescent screen at the end of a vacuum. 
tube. A bar magnet penetrates into the vacuum tube through 
the fluorescent screen. It is protected by a glass tube. The 
cathode rays form a ring round the bar magnet. F. Braun 
asks whether this ring represents the influence of cathode rays 
which are in a state of rapid rotation around the pole. A 
stroboscopic examination shows no evidence of rotation. But 
that is not conclusive, as the rotation may be too rapid. 
Braun therefore inserts a wire in the diaphragm, through 
which the cathode rays pass. The effect of exciting the mag- 
net is simply to displace the shadow of the wire in one sense 
or the other, according to the sign of the magnetising current. 
This argues against a rotation. The cathode rays behave as 
if they were flexible conductors fastened to definite points of 
the cathode, and tending to assume & minimum length. They 


would rotate if they could, but the fastening prevents it. 
[BRAUN, Wied. Ann., No. 6, 1898.) 


Electromotive Properties of Chromiwn.—Chromium can now 
be obtained in large quantities completely fused and free from 
carbon. Goldschmidt, of Essen, obtains it as a bye-product 
in the manufacture of aluminium. The metal is brittle, light 
grey in colour, with a good metallic lustre, and is a good 
electrical conductor. As regards chemical and electro- 
chemical properties, W. Hittorf states that it appears in 
three different conditions, characterised by the formation of 
the three oxides CrO, CrO, and CrO,. Contrary to expecta- 
tion it is, in solutions from which it disengages no hydrogen, 
electro-negative with respect to zinc and also with respect to 
cadmium, iron, nickel, copper, mercury and silver. At low 
temperatures it behaves, indeed, like a noble metal. Ехрегі- 
ments with a large number of different electrodes and 
electrolytes show that chromium as an anode may, with 
the same electrolyte, assume each of its three grades, 
according to the solvent and the temperature. The 
most stable condition at ordinary temperatures is that 
which corresponds to the passive state of iron. But 
in this case the passive state is most probably not due 
to the presence of an invisible layer of oxide, for the 
chromium is constantly forming soluble chromic acid, its 
surface remains clean, and the loss of chromium strictly 
corresponds to Faraday’s law and the formula Cr}. Chro- 
mium therefore shows & behaviour such as was assumed incor- 
rectly to be that of passive iron. The three states of 
chromium show differences such as are usually only shown by 
different metals. In the inactive state it is а noble metal, 
reduces no other metal from its salt solutions, and stands at 
the electro-negative end of the series, next to platinum. But in 
the state corresponding to CrO, it takes its place immediately 
above zinc, and precipitates other metals from their solutions. 
In the active state it takes up three times the amount of the 
anion taken up in the inactive state. The active state is that 
possessed by fresh fractures of the metal. It quickly passes 
into the inactive state when exposed to air. In the latter 
state it does not combine with iodine, even in the nascent 
state. In the active state it decomposes HI, and forms 
chromic iodide, [Hirrorr, Wied. Ann., No. 6, 1898.) 
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. HALIFAX MUNICIPAL ELECTRIC TRAMWAYS. 


The experiment which has already been in progress for 
several months at Dover, of combining in one generati 
station the lighting and tramway loads, has amply prov 
that this is a combination which makes for improved economy 
and considerable reduction in costs. At Dover the station is 
owned by a company, and energy for the tramoars is pur- 
chased by the local authority. Halifax has adopted a some- 
whaf different arrangement, and is the first example in this 
country of a municipal electric power station for both light- 
ing and tramway work. The electric lighting is much the 
older of the two departments, having been started in 1894 ; 
powérs for constructing tramways and working them elec- 
trically were only obtained last year, and, as recently 
announced by us, the inaugural ceremony took place last 
month. Owing to the combination of the two loads in the 


— 
* 


r $ => 
1 . 


ari E Sad 
— 5 — ЖЕЗ 


factured by Mr. James Proctor, of Burnley) are fitted to. 
the furnaces. Three of the boilers are fitted with the 
Proctor shovel stokers, of the latest improved pattern, 
while the fourth boiler is equipped with a coking stoker 
by the same maker. With the latter type of stoker about 
85 to 40lb. of coal per square foot of grate per hour is 
burned, and with the shovel stoker the consumption is at the 
rate of about 80lb. per square foot per hour. One great 
advantage of these stokers, as we have repeatedly observed, 
is that bituminous fuel can be burned smokelessly. The boiler 
house is also equipped with an economiser consisting of 240 
pipes. The feed pumps are driven by a Langdon-Davies 
alternate-current motor. | 
Views of the machinery room as at present equipped are 
shown in Figs. 1 and 2. Starting frem the right hand end 
looking from the switchboard we first encounter a 600-1.p.». 
compound horizontal, condensing Corliss engine. This drives 
a 850-kilowatt E. C. C. flywheel alternator. The high-pressure 


Fic, 1.—Halifax Corporation Combined Electric Tramway and Lighting Station. View of the Machinery Room showing Alternators and Tramway 
Generator. 


generating station it will be necessary to embody in our 
description of the newly-completed electric tramways some 
account of the electric lighting plant. 

The lighting system at Halifax is the high-pressure alter- 
nate-current transformer system, and might appear to be the 
one least favourable to combination with a trolley system. 
At the beginning of the present year there was a load of 18,000 
lamps, and plant to a capacity of 29,000 lamps had been 
installed. This latter comprised four Lancashire boilers and 
five steam-driven alternators. It was estimated that the cost 
of erecting a separate power station for the tramway system 
would amount to £40,000; whereas the extensions necessary 
to meet the tramway load with the existing station have only 
involved an outlay of about £8,000, and the entire expendi- 
ture on the tramway undertaking to date has been about 
£90,000. No additional boiler plant has been found neces- 
вагу. The boiler house, 140ft. by 50ft., is equipped with 
the original boilers, each 306. by "ft. and working at 
а pressure of 140lb. Patent mechanical stokers (тапи. 


cylinder is 18in. diameter, the low-pressure 35in., with a 
stroke of 3ft. The speed is 100 revolutions per minute. The 
condenser is worked direct from an extension of the low- 
pressure piston rod. 

Next to this is another flywheel steam alternator of the 
same well known type, plans and elevations of which are 
shown in Fig. 8, without the condensing attachment used 
in Halifax. This engine is a vertical compound condensing 
engine of 600 1. H. p., and is direct coupled to а 850-kilowatt 
alternator. The jet condenser of this engine is similar to 
that of the first engine and is horizontal, its air pump 
being worked by a horizontal connecting rod operated 
the crank shaft. Next in order comes a motor generator 
acting as a booster in order to raise the pressure of the 
railway generators from 600 to 650 volts for charging 
the tramway cells. This motor generator has a capacity 
of 220 amperes at 150 volts. Beside this is a 200 1.н.р. 
horizontal compound condensing engine, and rope-driven 


from this is an E.C.C. 120-kilowatt tramway generator for 
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220 amperes at 500 to 560 volts. This railway generator rope driven by it is an E. C. C. 100-kilowatt alternator giving 


t 


has been put in the place of an E. C. C. rope-driven alternator, | at full load 50 amperes at 2,000 volts, at a frequency of 83 ~ 


Fic. 2 —Halifax Corporation Combined Electric Tramway and Lighting Station. View of the Machinery Room ehowing Horizontal Engines 
and Steam Pipe arrangements. 


Fic. 4, — Tramway Switchboard at Halifax Corporation Electric Power Station. 


which has been removed to form part of a motor-generator рег sec. Next is the day-load plant consisting of a 100 г.н.р. 
plant, referred to further on in the description. The next | horizontal compound condensing engine. Rope-driven from 
engine is a similar one in every respect to the last named, and | this engine is a 50-kilowatt E. C. G. alternator giving 25 amperes 
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-at 2,000 volts, which drives by ropes а small exciter. The 
next are two precisely similar plants, with Robey horizontal 


compound condensing engines. These engines are set with 
their cylinder ends toward their dynamos, and rope drive 
backwards to two continuous current machines for exciting 
purposes, each having an output of 90 amperes at 100 volts— 
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enough to excite all the alternators. Lastly, at the extreme 
left-hand corner on the switchboard side of the engine room is 
now erected a motor generator plant. This plant consists of 
an E. C. C. 120 kilowatt tramway generator, rope coupled to the 
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Fia. 5.— Transverse Section of Rails at Fish-plates and Tie-bars. - 


100 kilowatt E.C.C. alternator, already referred to as replaced 
by а tramway generator. It can be run when necessary on 
the cells, to supply the day lighting load or, and more usually, 
гап аз a synchronous motor and continuous current generator 
{о supply the tramway or tramway cells. It is, of course, 


always started up to synchronism by means of the continuous 
current side. In the switch room is installed a small booster 
for use in raising the pressure of the current from the exciter 
'bus bars, in order to charge an exciter aocumulator battery, 
which is quite separate from the large battery. i 
Switchboards.—' The lighting and tramway switchboards are 
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in adjoining rooms. The former has 14 vertical panels. 
Starting on the extreme left are the four panels for the 
ammeters, the double-pole plug switches and fuses controlling 
the four H.-T. feeders—one to each feeder. Next are five 
alternator panels, of which four are in use, each panel carry- 
ing the instruments, switches and fuses controlling ita corres- 
ponding alternator. Next are the two panels dealing with the 
two large exciters, either of which is sufficient to excite all 
the alternators in the station. The following panel is devoted 
to the small exciter belonging {o the dayload plant. Next we 
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Еа. 6.— Section of a Rail- joint fitted with a “ Columbia ” Bond. 


come to the two panels serving respectively the exciter 
accumulator battery and the small booster used in charging 
the exciter accumulator battery. 

The tramway switchboard (Fig. 4) has five panels. The 
first serves the two feeders for the tramway service; on this 
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panel are installed two Thomson meters, one in each feeder 
circuit, for measuring the power supplied to the tramways. 
The next panel controls the two tramway generators (one 
steam-driven, the other alternate motor-driven). Next we 
‘come to the panel controlling the alternate-current motor of 
the motor generator set, while No. 4 panel is devoted to the 
‘tramway battery and thé booster for charging it. The panel 
on the right-hand end of the board was intended to carry the 
instruments necessitated by the Board of Trade regulations 
for leakage and drop on the line. These instruments, how- 


Fic. 7.—A Car on the 1 in 12 Gradient in Gibbet Street. Halifax. 


ever—in consequence of the distance of the generating station 
from the tramways—have been installed outside the station 
near the line. 

The Tramway Battery.—The battery for the tramway service 
is of the Chloride Syndicate’s type, and consists of 270 cells, 
each of 68 plates and a capacity of 200 amperes (at a pres- 
sure of 540 volts for the whole battery) for six hours. 
This battery is capable of keeping the whole of the present 
‘complement of cars going for five hours. As before stated, 
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contain at present only two 20-kilowatt transformers. On one 
wall of these underground chambers, which are compara- 
tively commodious, is installed the high-pressure board sup- 
porting the high-pressure switches and fuses controlling 
the high-pressure side .of the transformers, while on another 
wall is installed the low-pressure board, on which are 
installed the three-wire switches by which each separate 
transformer can be disconnected from the sub-station 
’bus bar, also the three-wire switches controlling the distri- 


Fic. 8.—Trolley Wire Equipment for Halifax Electric Tramways. 


bution mains leaving the ’bus bars. There are also two 
ammeters showing the load on each leg of the three-wire 
system, and therefore the balance. These chambers have had 
to be cut out of the rock in most cases, and are walled up 
with a double wall of brick with a space between, which is 
filled up with melted asphalte. The inside wall of the chamber 
is of glazed brick, the outside wall being common brick, slabs 
of stone cover the vault, and these are also run over with 
asphalte. The distribution is on the three-wire system with 
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Fid. 9.-—“ Peckham " Motor Truck with E. C. C. Motors, as used on the Halifax Tramway Motor-Cars. 


this battery is connected on to the tramway 'bus-bars at 
times of heavy load, and, during charging, has included in 
its circuit the large booster, whereby the pressure of 150 
volts is added to that of the generator ’bus bars (500 volta) 
to give 650 volts for charging. 

The Lighting System.—There are four feeders leaving the 
station and supplying five sub-stations inthe town. Three of 
these sub-stations contain four 20-kilowatt E.C.C. transformers, 
while the other two, though built to take four transformers, 


200 volts between the outers, so that customers can have 100 
or 200 volts, as desired. 

Are Lighting.—The arc lamps are in most cases suspended 
from the tramway poles, though some are hung from gibbet 
arc lamp posts. Many of the arc lamps are run six m 
series on the 200-volt outers of the three-wire system with 
impedance coils across the terminals of each lamp in the series 
to regulate and to maintain the integrity of the circuit should 
а lamp go out. The rest of the arc lamps are run on 
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individual transformers installed in the lamp- post bases and 
transforming from 200 volts to that required at the lamp 
terminals. There are in all about 80 lamps at present, and 
there are two 82-c.p. incandescent lamps provided on the 
posts; these lamps are lighted in place of each arc lamp at 
about 11:80 p.m. The arc lamps take about 450 watts each 
at 15 amperes and barn for about 16 hours, using cored top 
and bottom carbons. 

The Tramways.— The routes cover about 84 miles of streets, 
and of the total length 8 miles are laid with single track and 
turn-outs, and the remaining half-mile with double track, 
making a total of about 4 miles of track.. The rails are 
girder,. weighing 98lb. per yard, and are bonded with 
* Columbia" bonds, two to each joint, with cross-bonds 
every third rail. Fig. 5 shows tranverse rail sections at the 
joints and tie-bars. The bonds are No. 000 gauge, diameter 
0:46in. Fig. 6 shows a complete bond, and it will be seen 
that it consists of a brass sleeve first put into the bond-holes, 
then the tapered end of the bond proper is inserted and the 
end swelled or upset by a punch. The bond is afterwards 
well tarred, and cement is then filled up round the bonds and 
fish-plates, setting the complete joint in a solid mass. Special 
work, including the points and crossings, which are of high- 
grade crucible cast steel, was undertaken by Messrs. Askham 
Bros. and Wilson, of Sheffield, who were also the contractors 
for the whole of the permanent way, except the actual rails 
and fishplates. | 

The gauge of the track is 3ft. Gin. About half of the length 

of double track is on а gradient of 1 in 18 or 20. The total 
length of single track is made up of two branches —i. e., No. 1 
branch, up King Cross-road to King Cross, а distance of about 
1] mile; the other branch, No. 2, is up Gibbet-street to High- 
road Well. No. 2 branch possesses the stiffest grade, which 
is near where it branches off from the double track ; at this 
place there is a curve having & radius of 30ft. simultaneously 
with a grade of 1 in 12:8. The rest of No. 2 branch is of a 
fairly even grade of about 1 in 80 except for a short distance 
at the terminus, where the е is about 1 іп 86. Fig. 7 
shows а car on a gradient on No. 2 route. 
Two armoured feeders leave the generating station. One 
runs rid Gibbet-street to High-road Well, and the other to 
King Cross with a tapping to the railway station end of the 
line. These feeders are of 87/15 Callender vulcanised bitumen. 
Laid alongside the feeders are pilot wires consisting of three 
7/20 cables, for telephonic circuits and measuring the drop of 
return pressure. | 

Two trolley wires of No. O gauge are suspended over the 
track the whole distance side by side, for the up and down 
service (Fig. 8). The trolley wires ure attached to 15in. ears 
and double insulation is used throughout. There are three 
centre poles installed, and about 140 bracket poles with arms 
varying from 5ft. to 15ft. in length. The trolley poles are of 
mild steel composed of two sections, the lower length being 
parallel the upper length taper, connected together in the 
centre. They are provided with effective bracket arms, exceed- 
ingly neat and attractive in appearance ; the bases are of orna- 
mental design, and each of them bear the coat of arms of the 
Halifax Corporation. The whole of the poles and brackets (Fig. 
10) are of English manufacture throughout, having been supplied 
by Messrs, John Spencer, Limited, of the Globe Tube Works, 
Wednesbury, from registered designs. The poles are about 
40 yards apart, and in the main streets carry, suspended from 
the arms, the Helios alternating arc lamps already referred 
to; many of the lanterns are of a shape similar to those in the 
City of London, and are glazed with rippled glass. 

Every half-mile of the tram lines there are section switch 
boxes. In exterior appearance these resemble in size and 
shape small Post Office letter-box pillars. These boxes contain 
four switch fuses and two “Garton ” arresters. The two guard 
wires, one above each trolley, are of No. 74 galvanised iron 
Wire, and are earthed. 

Cars, — There are at present 10 cars, each having a seating 
capacity of 20 inside and 24 outside, or a total of 44 persons ; 
the bodies of these cars were built by Messrs. Geo. Е. Milnes 
and Co., of Birkenhead, who have built a very large number 
of cars for the tramways of this country and abroad, including 


those running at Blackburn, Blackpool, Dover, Hull, Leeds, 
Plymouth, Sheffield, and here at Halifax, for the Corporations 
of these districts; also at Bessbrook and Newry, Bristol, 
Blackpool and Fleetwood, Dublin (three lines), Guernsey, 
Hartlepool, Isle of Man (two lines), Middlesbro’, Thornaby and 
Stockton, for the Companies serving these places. In London 
the City and South London Company have been supplied by 
Messrs. Milnes, and in South Africa the Sheba Railway Com- 
pany. This Company have devoted much attention to public 
requirements in connection with the important question of car 
accommodation and comfort, and in return have secured a 
large share of this work for existing lines. 

The trucks (Fig. 9) are of the Peckham type, and each is pro- 
vided with two E. C. C. 26 H. p. single reduction motors. The 
motor pinions are of forged steel, the spur wheels of cast iron, 
and the whole gear runs in oil. "OLD 

The braking arrangements are very complete, and neces. 
sarily so on account of the gradients. Besides a hand-brake 
on the wheels there is an emergency electric brake provided 
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Его. 10. —Side-bracket Trolley Pole, as used on Halifax Tramways. 


by short circuiting the motors, and, in addition, there is a 
pair of powerful slipper brakes, consisting of à wood brake 
block forced down on the rails between the leading and trail- 
ing wheels on each side of the car. The wheels are 80in. in 
diameter, and the wheelbase is 5ft. біп. On each car are pro- 
vided ten 16 c.p. lights run five in series. The total weight of 
each car complete is about eight tons. Dickinson's side 
trolley and С.Е. controllers are fitted to each car. 

The service starts at 5:30 a.m., and a half-hourly service is 
continued till 8 a.m., after which time a 10 minute service is 
given all day. 

The Electric Light Committee of the Halifax Corporation 
provide power plant and lay feeders. They undertake to keep 
the trolley wires charged with current, and here their respon- 
sibility ends. They charge the Tramways Committee 2d. per 
unit for power, this charge including interest and sinking fund 
as regards generating plant and feeders. 
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„Contracts have been carried out as follows :— 
Generators, Bonding, Overhead Equip- f Electric Construction Co., Wolver- 


ment, Electric Equipment of Cars hampton. 
Points, Crossings, Tiebars, Fishbolts, f Messrs. Askham Bros. and Wilson, 


Joint and Locking Plates Sheffield. 
Rall Leeds Steel Works Co. 
f Mesars. John Spencer, Limited 
Poles 2 % % „%% %%% % % % % % %% „%% %„%„%„ „ 66 6 6 „% 4 % % „„ „ „ 6 6% % „ „6 Wednesbury. + ? 
. Mr. James Procter, Hammerton- 
Shovel and:Coking-Stokers............... street Iron works, Burnley. 
Messrs, Geo. F. Milnes and Co., 
Car Bodies ТОР er ee Birkenhead. 
A lat The Chloride Electrical Storage 
ceumulators.......ssss ee ovessssrsseesere Syndicate, Clifton Junction. 
Feeders Callender’s Cable and Construc- 


tion Co., London. 
Switchboard Lise d pr rH a ses Laing, Wharton & Down. 

To Mr. T. P. Wilmshurst, the Corporation electrical engi- 
neer, our best thanks are given for help in the preparation of 
this article. | 


ON THE. BRIDGE METHOD OF COMPARING LOW 
RESISTANCES. 
BY PROF. Н. L. CALLENDAR, M.A., F.R.S. 


The accurate comparison of low resistances is a question of 
such importance at the present day in connection with the 
measurement of large currents, that some remarks on the 
method referred to in your last issue may not be without 
interest. The term bridge: method may conveniently be 
used to denote the determination of the ratios of two or more 
resistances by connecting them in parallel with a resistance- 
box, slide-box or slide-wire, the bridge-arm containing the 
galvanometer being connected successively at the different 
junctions or terminals of the resistances to be compared. 
This method, if not the most expeditious in all cases, is 
certainly one of the oldest and simplest, and if suitable 
apparatus is employed, may be made the most accurate method 
of comparing low resistances. It was extensively used by 
Matthiessen in his researches on the conductivity of metals 
and alloys, and was certainly incommon use in the Cavendish 
Laboratory more than ten years ago. I used it myself in 1886 
in a research on the absolute measurement of the Thomson 
effect, which involved the accurate determination of the resist- 
ances of ten successive sections of a wire about half an inch 
in length. It has also been in regular use in the McGill 
College course for the last five years for conductivity tests, and 
for the comparison of ammeter shunts as small as five microhms. 


The only new feature in the method as proposed by MM. 


Miller and Wallau appears to consist in the use of a pair of 
ten-thousand ohm boxes instead of a slide-box or slide-wire. 
This arrangement, originally proposed by Lord Rayleigh, is 
no doubt a convenient makeshift for a high resistance slide, in 
case & Thomson-Varley slide-box is not available, but it is 
very tedious to use, and there is considerable risk of error in 
changing the plugs. For the comparison of low resistance it 
is particularly objectionable, as you very justly remark, not 
only on the score of expense, but also on account of want of 
sensitiveness. It is obviously far preferable to use a slide- 
wire in conjunction with a galvanometer of low resist- 
ance. In the comparison of two low resistances, it is of 
course necessary to take account of the resistance of the 
connection between the two, but it is not generally necessary, 
as they state, to take four separate observations, more par- 
ticularly if a high resistance slide is used. Provided that the 
ends of the slide-wire are connected direct to the potential 
terminals a and «d in the figure, at the outer ends of the 
resistances R and x, by wires of relatively negligible resist- 
ance, it suffices to make two observations at the intermediate 
points ^ and v. The error thus introduced -may readily be 
made less than one-tenth of 1 per cent. with a slide-wire of 
10 ohms resistance, and would be entirely inuppreciable with 
a pair of 10,000 ohm boxes. The battery supplying the main 
current must not be connected to the ends of the slide-wire 
or to the potential terminals, but to the main current ter- 
minals of the resistances under test. 

The great advantage of the bridge method, as compared 
with the potentiometer method, is that it is quite unnecessary 
to keep the testing current rigorously constant, as stated by 


MM. Miller and Wallau. It is also possible to use much 
smaller testing currents, corresponding to smaller differences 
of potential at the terminals of the resistances, without loss 
of accuracy. These are very great advantages when dealing 
with low. resistances and large currenis, A current of 100 
amperes, for instance, which would be very suitable for testing 
a resistance of 10 microhms by the bridge method, would give 
a P.D. of only one millivolt, а quantity too small to measure 
satisfactorily on any of the ordinary forms of commercial 
potentiometer when adjusted to read direct in volts by the aid 
of a standard cell in the usual manner. 


The Kelvin double bridge method possesses several of the 
advantage of the single bridge method, and appears at first 
sight to be superior in requiring only one observation instead 
of two for the comparison of two low resistances and the 
elimination of the necessary connector. The connections, 
however, are much more complicated, the resistance of the 
bridge-wire contact is often far from negligible, and the 
method is of much less general application than the single 
bridge method. The Kelvin bridge, as ordinarily constructed, 
is unsuitable for measuring resistances smaller than 100 


| mierohms, the bridge wire is not adapted for carrying currents 


larger than 10 amperes, and the want of symmetry of the 
apparatus gives rise to serious error from thermoelectric effects 
in many cases. It cannot be used for measuring more than 
one resistance at a time, whereas the single bridge may be 
used for testing several simultaneously, without change of 
connections, & matter of considerable convenience when 
massive shunts, adapted for the carrying of heavy currents, 
such as 10,000 amperes, without undue heating, have to be 
connected and manipulated. 

Fo illustrate the capabilities of the single-bridge method, I 
may mention that I had occasion to use it a few months ago 
to measure two shunts of about 10 microhms each at the 
power-house of the Montreal street railway under somewhat 
trying conditions. The shunts in question were extremely 
heavy, and were intended to carry 10,000 amperes each, with 
a rise of temperature of not more than 10°C. They formed 
part of a recording wattmeter which I had constructed to 
record the daily load curve of the station, providing for a 
possible range of 10,000 kilowatts in the near future. The 
shunts were connected in series with a standard of 100 
microhms. The testing current was taken from one of 
the earth return cables, and varied between 800 and 150 
amperes, according to the load on that section of the line. A 
larger current might have been used, but would have neces- 
sitated a circulation of cooling water through the standard. 
The three low resistances were connected in parallel with a 
slide-wire of about 10 ohms resistance wound in 100 turns on 
a marble cylinder, each turn being graduated into 100 parts. 
The galvanometer used was a D’Arsonval of low resistance, 
constructed to give as large a deflection as possible per micro- 
volt and not per microampere. Under these conditons it 
would evidently have been impossible to use any other type of 
galvonometer owing to the proximity of the large dynamos 
and cables. Induction effects, owing to the extreme vari- 
ability of the testing current, were very noticeable, but were 
not suflicient to prevent reading the balance point on the slide- 
wire to within half a division. This would correspond to less 
than one-tenth of 1 per cent. on the small resistances, which 
would be beyond the limit of accuracy attainable in actual work 
for other reasons. A complete observation for the three resist- 
ances involved at least four readings of the balance point. 
Four sets of readings were taken at sufficient intervals of time 
to secure а variation in the surrounding temperature con- 
ditions. The close agreement of these readings formed a 
satisfactory test of their accuracy. The slide-wire employed 
had been calibrated throughout to one part in 20,000 by com- 
parison with a calibrated Thoimson- Varley slide-box ; but as 
the wire itself was uniform to nearly one part in a thousand, 
these corrections did not materially affect the result. А simpler 
and cheaper form of slide wire would no doubt have sufficed 
for the purpose, but I have no hesitation in saying that an 
equally accurate determination could not have been obtained 
with the shunts in situ under these conditions with so little 
trouble by any other known method. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on which 
statements and analyses of accounts have appeared :— 


Bediord (Municipal) .......... Mar. 3 Kingston-upon-.Thames(Mun.).. Mar. 25 
Bournemouth (Company) ...... June 4 Leeds (Company) .............. April 1 
Bradford (Municipal) .......... May 20 Newcastle-upon-Tyne(Company) April 29 
Brighton (Municipal) .......... May 6 Northampton (Company) . .... April 18 
Burton-upon-Trent (Municipal) April 15 Notting Hill(Company) ...... Mar. 11 
Cambridge (Company).......... June 17 Oxford (Company) ............ April 5 
Charing (ross (Company) ...... ip 22, Richmond (Company) ....:..... Mar. 4 
Chelsea (Company) ............ ау 20 Scarborough (Company) April 1 
Clerkenwell (Company) „....... Маг. 18 St. James and Pall Mall (Co.) .. July 1 
Dover (Company) ............ Mar. 11| St. Pancras(Vestry) ))) May 18 
Guildford (Company) .......... May 13 Shoreditch (Vestry) )) May 27 
Hammersmith (Vestry) ........ June 10; Southampton (Municipal) ...... June 8 
Hanley (Municipal) ............ April 8 Wandsworth (Company) ...... Mar. 18 
Hastings and St, Leonard's (Co.) April 29 Westminster (Company) ...... April 22 
Hove (Company) МЕЛО MD May 6 Worcester (Municipal) PPP May 13 
Huddersfleld (Municipal) ...... Mar. 25, Yarmouth (Municipal) ........ June 17 
Islington (Vestry).............. June 24 


Brompton and Piccadilly Circus Railway Company. 

For once in awhile we depart from our practice of criticising 
the accounts of existing undertakings to comment on the 
prospective financial achievements of the Brompton and Picca- 
dilly Circus Railway, the prospectus in connection with which 
has just been issued. This line is to be constructed under- 
ground on the Greathead twin-tubular svstem, between South 
Kensington, where it will connect with the station on the 
Inner Circle, and Piccadilly-circus, where it is proposed to 
connect it with the Waterloo and Baker-street electric railway 
now in course of construction. The length of double track 
will be two miles, and the tunnels are to be 114ft. diameter. 
There will be five intermediate stations, making seven in all, 
and the single journey will occupy 10 minutes. А three- 
minute service will be run for 12: hours and a five minute 
service for six hours a day, each train having a capacity of 
120 passengers. The power station will be situated at 
Chelsea. 

The authorised share capital is £600,000, in £10 shares, 
with borrowing powers of £200,000, which it is not proposed 
to exercise at present. Тһе whole of the shares are to be 
issued, subscriptions extending, however, till July 1, 1900, 
8 per cent. being paid on the paid-up capital during the 
authorised period of construction. A provisional contract has 
been made for the underground construction for £385,174, to 
which must be added an estimated £144,000 for electrical 
equipment, rolling stock, &c., making a total of £529,174, 
exclusive of the purchase of land. Having regard to the bor- 
rowing powers, there would appear to be ample provision of 
capital for the completion of the line and starting running ; 
while, on the other hand, the borrowing powers cannot be 
regarded as excessive. The following extract from the pros- 
pectus will show what results are anticipated :— 


The City and South London Railway was opened in December, 1890, and 
for the seven years ending December, 1897, has averaged 45 passengers per 
train of a seating capacity of 96, the average for the last year being nearly 
47. On this line it ia proposed to run trains with a seating capacity of 12C, 
and in view of the continuous nature of the traffic along the route the same 
ratio of passengers per train, or ап average of 57, may be fairly anticipated. 

With the service of trains proposed on six days per week and 
one-third of that number- on Sundays in each direction, and 
allowing an average fare of 144. per head, the gross receipts 
froin the railway would be... sees eee £73,433 

The inclusive working expenses of the City and South Loudon Railway 
have averaged £30,195 per annum since the opening, with an average of 
429,274 train miles per annum, and for the vear ending December, 1897, 
463,099 train miles were run, and the expenses were £30,769. Applying 
these figures to the service proposed for the new line, the train mileage 
would be 412,256, and the proportionate working expenses £27,290, 

The following estimated result is therefore arrived at: — 

Grosa receipts as above, #73,455_........... ......................... кау £70,0CO 
Deduct working expenses as above £27,290........... ... I „ 30.0 


Balaucee F222 ⁵⁵⁰—2ùö ü e — 
To which add for season tickets (no account of which is taken 
in the City and South London figures of passenger tratlic 


40, 000 


quoted abe ᷑]ĩ:˙l E 1,500 
Also probable rents of sites above the stations along the route 

and advertisement ͥ . . 2.000 
Giving a grand total of ............... FCC 43,500 
Deduct interest on Debentures if the whole amount authorised ' 

be issued, say £200,000, at 34 per cent . . 7,000 
Leaving net revenue available for dividend . . £36,500 


Equal to 6 per cent. on £600,000 share capital. 


It will be of interest to compare this estimate with the 
results obtained in the City and South London Railway and 
the Liverpool Overhead Railway, a comparison which is best 
set forth in tabular form :— 


City and | Liverpool | Brompton 
S. London | Overhead and 
Item. Railway. | Railway. | Piccadilly 
July 1to | July 1 to | Circus 
Dec. 31, 97. Dec. 51,'97.| Railway.“ 
Capital authorised ................. £2,065,000 | £760,000 | £800,000 
Capital expended on working lines ... 888,775 | 737,304 | 800,000 
Capital expended per mile of work- 
ing line 273,400 109,850 | 400,000 
Gross receipt 26,529 57,583 58,466 
Gross receipts рег mile of working line 8,160 5,785 19,233 
Total expenditure ......... e 15,055 22,940 15,045 
Total expenditure per mile of work- 4.695 5530 6.822 
ing line iuro ЛЛУ voa AS A ae : ( : 
Working profits 11,495 14,618 24,821 
Working profit per mile of working line 5,537 2,250 12,410 
Train mileage куана» 230,596 | 371,773 206,128 
Gross Revenue per train-mile ......... 27°62 24:254. 447784. 
Total expenditure per train-mile ...... 18:02 14:804. 15:90d. 
Percentage of total costs to gross 70 о о 
„e su | а 
-- А % Pref., | 5% Pref., " 
Dividends paid....................... . . 1 Ord. 335% Ord. 6% 
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The foregoing figures show that tbe allowance of capital for 
the proposed line is more than is likely to be required imme- 
diately, the existing railway of the same type having cost 
much less per mile to construct and equip. It is probable, 
therefore, that the full amount of borrowing power will not 
have to be made use of—a prospect upon which the intending . 
shareholders may congratulate themselves. Оп the other 
hand, we must not omit to direct attention to the very low 
basis upon which the ratio of expenditure to receipts is esti- 
mated, the figure 86 per cent. being of almost if not quite 
unheard.of smallness for suburban railways. It is possible, of 
course, that the exceptionally favourable situation of the pro- 
posed line may enable to be done what no line of the same 
class has yet accomplished ; it is conceivable, too, that by the 
use of the most perfect and efficient of modern electrical 
equipment and the situation of the generating station beside 
the Thames, conveniently for supplies of coal and water, 
the running costs may be reduced below what they are 
found to be at Liverpool and at Stockwell; yet we cannot but 
think that 86 per cent.—or, indeed, anything below 50 per 
cent.—is a low figure upon which to estimate the ratio of costs 
to revenue. It is only fair, however, to remark that the 
actual expenditure is estimated, per train-mile, at à somewhat 
higher figure than has been attained at Liverpool, so that in 
this respect the estimate may appear feasible. Whether, how- 
ever, the splendid revenue of 9s. Rd. per train-mile can be 
earned with rolling stock and plant absorbing only about 
1s. 4d. per train-mile remains to be seen. 
Notwithstanding, however, that in this one respect the 
estimates appear to be somewhat optimistic, we are strongly of 
the opinion that the final financial results have not been esti- 
mated at too high a figure. "Though not arrived at in quite 
the same way as shown in the prospectus, we consider that a 


dividend of 6 per cent. is а highly probable achievement within 


a short time of commencing running. It will be earned on 

the basis of a much larger volume of traflie than has been esti- ' 
mated, and, probably, upon а somewhat smaller total capital 

(including debentures). Indeed, there is good reason for 

believing that the number of passengers carried over the line 

will approach 40,000,000 per annum, and thatthe average train- 

load will be considerably in excess of the 57 passengers 

allowed for. 1f such should prove to be the case, the expen- 

diture might seriously excced 1s. 4d. per train-mile without 

injuring the prospects of a six per cent. dividend. The line‘ 
opens up an important and extensive district served now by 

no immediate railway, and is sure to be largely patronised. 

An extension of the line, at some future date, in the direction 

of Kuston would still further open up a part of London not 

served by any railway whatever. 
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THE COST OF WHOLESALE POWER. 


Since the time when the utilisation of large sources of 
water power and electrical distribution therefrom were first 
seriously proposed there have been put forward many estimates, 
more or less fanciful, as to the cost of working undertakings 
of this character, and in regard to the price at which con- 
sumers would be able to obtain power. Several notable 
schemes have already been developed, and for years past have 
been working on a commercial basis; and, though the fact 
that the number and individual importance of their consumers 
has steadily improved might be taken as an indication of 
success, there has not yet been published, so far as we аге 
aware, with one single exception, any authoritative state- 
ment of accounts that might accurately and in detail 
describe the financial prospects of schemes of this description. 
The exception is furnished by the Lachine Rapids power 
utilisation undertaking, the inauguration of which took place 
early this year. A description of this scheme appeared 
in The Electrician, Vol. XL., p. 544. Although the short time 
during which the plant has been in operation is scarcely 
sufficient to invest his figures with finality, yet Mr. McLea 
Watzanx, the enterprising engineer and managing director of 
this undertaking, has felt justified in placing before the public 
a detailed statement of costs that cannot fail to be received 
with interest and appreciation by the electrical engineering 
fraternity. Even in this country, where an amount of water 
power comparable with that of the Lachine Rapids is noi 
available, electrical engineers may find profit and instruction 
іп a perusal of the abstract of Mr. McLea Warsanx's Paper, 
which we print in another column. There is no prospect of 
precisely similar schemes being developed in thie country, 
it is true; but the projects for the wholesale and extensive 
distribution of electrical energy from coal fields furnish в 
parallel, modified only by circumstances over which engine era 
have no control. Before comparing the two cases, however, 
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it will be well to summarise the results obtained at Lachine 
Rapids. Considering only what has actually been accom- 
plished, we find that with a total capital outlay of £191,450 
generating plant of a capacity of 4,000 kilowatts, and a power 
house and network of mains capable of ultimately supplying 


- 18,000 kilowatts at the sub-stations, have been provided. At 


present only 8,600 kilowatts can be delivered at the sub- 
stations, so that the capital outlay to date has been at the 
rate of £52. 8s. per kilowatt delivered. Taking interest at 
6 per cent, and depreciation on the existing plant at 5 per 
cent., and adding a total of £2,055 for the year’s ex- 
penses in labour, insurance, stores, management, &c., Mr. 
WaLBANK arrives at a figure of £4. 128. 6d. per kilowatt 
per annum as the total of costs and charges. In obtain- 
ing this result a 24-hours’ working day has been allowed 
for, so that the figure is the total cost of one kilowatt year. A 
charge of £5 per kilowatt per annum would therefore leave a 
margin of profit. It would be of rare occurrence, however, for 
а consumer actually to require to use the full supply during 
the entire year without intermission; and, averaging the 
various uses for which power might be used in an industrial 
city, we may reasonably assume that six hours per day would 
represent the duration of the maximum demand. Thus, the 
actual cost to the consumer, assuming an annual charge of 
£5 per kilowatt, would be at the rate of £20 per kilowatt- 
year, ог 0:564. per kilowatt-hour actually consumed. We 
may remark, by the way, that when we visited the Lachine 
Rapids plant, just previous to the commencement of supply, 
it was intended to charge small consumers at the rate of 
5d. per unit, making considerable reduction in price for 
large and continuous consumption. A statement of the 
charges now in force would have been a useful addition to 
Mr. Waraaxx's interesting Paper. 

As it would be manifestly misleading to base a comparison 
between American—or, should we say, Canadian ?— conditions 
and those obtaining in this country without first assuming 
that the trans-Atlantic plant under consideration had attained 
completion, we must follow Mr. WALRANk a little further in 
his Paper, to where he states what would be the cost of work- 
ing at Lachine Rapids if the equipment were completed. The 
total capital outlay in that case would be £222,654, and the 
available delivery 18,500 Rilowatts, making an outlay of 
£16. 103. per kilowatt delivered. The annual costs and 
charges, reckoned on the same basis as before, would amount to 
an aggregate of only £1. 12s. 6d. per kilowatt-year, assuming 
а working day of 24 hours. Assuming, however, as before, 
that the consumption was only at the rate of six hours 
per day, and further assuming a charge of £1. 15s. per 
kilowatt, we arrive at the astonishing low price of a 
trifle: under 0-94. per unit actually consumed. Аз a matter 
of fact, having regard to the additional revenue that must 
ultimately accrue from lands acquired by the promoters of 
the Lachine Rapids undertaking, it would appear probable 
that a still lower price than this might be charged ; while it 
will also be worthy of notice that for electro-chemical works 
and other concerns affording practically a steady 24 hours’ 
demand per diem, the cost per unit is only one-quarter of that 
estimated on the foregoing basis. On the other hand, Mr. 
WaLBANK'S figures do not include the cost of distribution from 
the sub-stations, for a reason mentioned in his Paper. As 
both these modifying factors are not further determined, we 
cannot arrive at any closer estimate of the cost than the foro- 
going figures, which latter, however, are in any case sufficiently 
clear to show that with a favourable load factor Lachine 


Rapids power station can profitably supply energy at a 
remarkably low price. 


As Mr. WAL BANK bas been intimately associated with this 
scheme from its initiation, and to him are due its inception 
and the principal part of the work of its completion to its 
present stage, no one can be in во favourable a position as 
he to estimate the actual costs. Nevertheless, we venture to 
express surprise at the extremely low estimate of capital out- 
lay on the finished works. An expenditure of only £16. 10s. 
per kilowatt delivered at the sub- stations is a figure so low as 
to be nowhere approached by English practice, even with the 
least costly steam plant. It is generally supposed that one of 
the drawbacks to water-power plant is the large capital outlay 
as compared with steam plant; but there is not an electric 
supply station in the United Kingdom that can boast a total 
capital outlay of under £20 per kilowatt delivered at the 
sub-stations. Very commonly the outlay exceeds £100 or 
even £120 per kilowatt of generating plant. Even taking 
the Lachine Rapids plant as it stands to-day, an outlay or 
only £52, 8з. per kilowatt must be regarded as moderate. We 
fail, however, to see how Mr. Warsawk expects to raise the 
plant from its present capacity of 4,000 kilowatt to its ulti- 
mate capacity of 16,000 kilowatt with an additional capital 
expenditure of only £81,204, a sum which represents only 
about £2. 12s. per kilowatt of additional turbines and 
polyphase alternators. Would that the secret of such 
cheap manufacture as is here implied were known in this 
country! But, after all, is it a secret—or only an erroneous 
estimate ? 

Although Mr. WarsaNk's Paper is thus obscured, and may 
give rise to а certain amount of doubt on some points, it con- 
tains, as we have already stated, evidence that the scheme under 
consideration is providing a supply of energy at a remarkably 
low cost. British electrical engineers, having in their minds’ 
eye the wholesale distribution of energy from coal fields, will be 
anxious to discover whether there is any prospect of their being 
able to supply energy at approximately as low a rate as can 
be done with large centres of water power. Apart from 
the Board of Trade regulations which involve the extra 
cost of placing all mains underground—whereas at Lachine 
Rapids the feeders, at any rate, are carried overhead—a 
comparison between British distribution from coal. fields 
and American distribution from waterpower sources resolves 
itself into a correction for the difference of capital expendi- 
ture, and the addition in the former case of the cost of 
fuel and the labour associated with its use. As to the 
capital outlay on generating plant, we fail to see any valid 
reason why steam-driven machinery cannot be made and 
erected as cheaply as water-power plant on so moderate a 
fall as at Lachine Rapids; so that the correction in 
question might, in the general case, be ignored. There 
only remains, then, to add the cost of fuel. This, 
on the assumption of a constant full-load, might be 
placed at not more than 0:14. per unit. Apparently, there- 
fore, electric supply undertakings for distribution of power 
from coal fields ought to be able to supply energy at not more 
than 0-14. in excess of the cost at Lachine Rapids; and on 
the assumption that Mr. Watsank is able to put into actual 
practice the results set forth in his Paper, we see no reason 
why the cost of the wholesale supply of electrical energy in 
this country should exceed 0:8d. per unit at the sub-stations. 
Ih that case supply at a price of id. per unit, for wholesale 
or continuous consumption, might be profitably undertaken. 
Even taking the present actual costs at Lachine Rapids, and 
ignoring the unfinished state of the works, costs at the rate of 
about 0-6d. per unit give ground for the belief that English 
steam-driven stations similarly cireumstanced should be able 


to supply energy at under one penny per unit. 


SAYERS’ AUTOMATIC THIRD-BRUSH REGULATION 
OF DYNAMOS. 


If an additional brush be arranged to bear upon the com- 
mutator of a dynamo at a position about midway between the 


ordinary brushes, the voltage between this brush and either of 
the ordinary brushes will be approximately the same—that is, 
half the voltage of the machine. If now a load is put on the 
armature the field is distorted, and the result is that the 
voltage between the middle brush and the backward main 


Ес. 1. 


brush is reduced, while that between the middle brush and 
the forward main brush is increased. This effect is propor- 
tional to the load within limits prescribed by the permeability 
of the system. If the shunt of the machine be wound to give 
the light-load ampere-turns required, with half the machine 
voltage across its terminals, it may be coupled one end to the 
forward main brush, and the other end to the pilot brush. 
Increasing load will then cause increase of voltage on the 


shunt, and consequent increase of ampere-turns on the magnets, 
tending to constant voltage on machine terminals, or even to 
a rising characteristic. The exact effect, of course, depends 
upon the general features of the machine. | 
In the diagram (Fig. 1) the dotted line represents the dis- 
tribution of potential around an ordinary armature at light 
load ; the full line the distribution when a load is taken from 
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the armature. The main brushes are indicated at a and ù, 
and the pilot brush at c. The increase of E. M. F. between 
the forward main brush and the middle brush with increasing 
load is represented by the shaded area. Obviously, if instead 
of winding the ghunt for half voltage it is wound for, say, 
one-third or one-fourth the machine voltage, and connected 
to a pilot brush situated at a point midway between c and b, 
as in Fig. 2, the percentage increase wil be much greater, 
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and a rising characteristic: may be attained. The shunt cir- 
cuit is of course greater than if arranged for the full voltage 
of: the machine, and it is not equally distributed over the 
armature winding, but the dissymmetry is not sufficient to be 
of practical import. 

By the courtesy of Mr. James White, of Glasgow, we 
are enabled to give the results of some experiments with this 
arrangement. The machine experimented upon is used for 
supplying current for all purposes in Mr. Whites estab- 
lishment. It was built by Messrs. King, Brown and Co., of 
Edinburgh, is of bipolar undertype, and is marked by the 
makers 120 volts, 800 amperes, 730 revolutions. | 

The third brush was of carbon, about Tin. thick, carried on 
a spring, and arranged so as to be adjustable as regards the 
main brushes. The two magnet coils were connected in 
parallel to the forward main brush and the third brush. Оп 


Volts. 


trial it was found that the carbon brush carrying the shunt 
current caused no detrimental sparking. Owing to existing 
conditions it was found not practicable to maintain the speed 
constant with varying load, and it was therefore determined 
to take observations with constant voltage at machine ter- 
minals, at same time observing the speed and the voltage on 
the shunt. = 

Table I. gives results of test of machine with the shunt 
coupled in the ordinary way. Table IL. gives results of test 
with shunt coupled in parallel and one end connected to the 
third brush, as described. It will be noted from Table Il. 
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that the rise of pressure on the shunt between no load and full 
load is 22 per cent. 

Figs. 3 and 4 are characteristics of the machine under 
ordinary conditions with constant voltage. 

In Figs. 5 and 6 the curves show the rise of voltage on the 
shunt due to the armature reaction aud the third brus 
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| Table .— К np 
Volts at | | Volts at | 
Revs brushes. | Amps. Revs. | bru shea, Amps: 
Von puc a dS каеш 5 35 -| - a Е 
698 150 ' 58 702 ; 1150 138 
692 1140 | 90 6880 114-5 155 
694 1150 ! 90 700 1140 | 180 
698 1150 110 | 720 . 1150 250 
700 1152 . 110 730 115-0 250 
696 1150 110 
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Table. П. 
Revs. i duo Volta on shunt. Amps. 
616 1140 | 650 E] 
651 1145 65:5 50 
650 145 | 682 00 
644 1140 69:8 139 
652 1150 72:5 174 
644 115-0 71:8 171 
652 1150 74:6 234 
| ' 653 1150 ТТ2 280 
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arrangement, and also the improved characteristic resulting. 
The arrangement can be readily applied to any existing 
machine having more than one shunt coi] in series, the coils 
being connected in parallel so as to adapt them for exeitation 
with half the machine voltage. | | 

We are informed that Mr. James White, of Glasgow, 
have made arrangements with Mr. Sayers, the patentee, to 
apply this invention to existing dynamos. ; 


LACHINE RAPIDS PLANT AND THE COST OF 


` PRODUCING POWER FOR GENERATING ELEC- 
. TRICITY THEREFROM.* 


BY W. M'LEA WALBANK. 


The Lachine Rapids Hydraulic and Land Company was 
honestly formed, with a bon& fide capital of which every share 
represents $100 cash. This, the writer considers, has a direct 


bearing on the cost of producing electricity, because a company | 


handicapped by what is called watered stock, or exorbitant pro- 
moter salaries, has to pay interest on money it never had the use of. 
The hydraulic plant consists of a main dam and power house, 
1,000ft. long, and a wing dam and guard pier 5,000ft. Jong, form- 
ing a head race or basin with an average depth of 12ft. in low 


water. To secure this it was necessary to divert the waters of the |. 


St. Lawrence and Jay bare the bed of the river for a distance of 
over a mile and remove over 400,000 cubic yards of rock. The 
main dam is constructed of a series of isolated cut stone piers, 
with head gates and stop logs, furnishing in all 36 flumes and 
three waste weirs, at the same time forming foundations for the 
power-house and turbine sheds. | | 

The total development wil, when completed, consist of 72 
vertical turbine wheels and 12 generators. 
in series of six, by gearing, to a horizontal shaft, at the end of 
which a generator is directly connected. The completed power 
house will contain 12 such sets. Of the total installation 48 wheels 
are already in place, and the power house, head race, tail race and 
dams are completed. 
. Each dynamo house will contain four three-phase General Electric 
alternators, wound for 4,400 volts at full load, and two direct- 
current exciters at 120 volte. There will be in the total installation 
three such dynamo houses, containing in all twelve dynamos and 
six exciters, each exciter being capable of exciting four machines. 
Each dynamo house will have its own switchboard of blue Vermont 
marble, of the very latest design, so arranged that each circuit 
may be operated from the switchboard of either power house. The 
floors are of slate, and the building of solid brick. The current 
is generated at 4,400 volts, avoiding the use of step-up transformers; 
is transmitted on iron poles over bare copper wire to the city of 
Montreal, a distance of about five miles, to the sub-stations, where 
the pressure will be lowered to 2,500 volts. By means of sub- 
station switchboards it is sub-divided and distributed, partly 
through underground conduits and partly by overhead construc- 


tion, throughout the city of Montreal and its suburbs, where there | 


is а population of over 300,000 people offering a market for light 
and power. Of the total equipment one-third is already installed. 
The wheels were tested at the Holyoke testing flume and developed 
at full-gate 300-84 H.P., showing an efficiency of 81:32 per cent., 
which would make the total possible output of our power-house 
about 16,000 kilowatts. | 
Perhaps the greatest obstacle to а fair comparison of electric 
current produced by water power, as against the same current 
produced by steam, is the first cost. In the former case, especially 
if a large water power is to be developed, the expense of the whole 
installation, such as dams, head and tail races, &c., has usually 
been made at the commencement, while perhaps only a fraction of 


Abstract of a Paper read before the National Electric Light Associa: 
tion, Twenty-first Convention, Chicago, June, 1898. 

+ Foran illustrated description of the plant, see The Electrician, Vol. XL., 
p. 544. — Ep. E. 


The wheels connected | 


some success in connection with enclosed arc lamps. 
. extended experiments had been made in the same direction 


the power thus obtainable is at once used, therefore entailing a 
very much larger capital cost per unit than with a steam plant, 
which need only instal the power necessary for immediate demand 
and continue increasing or adding thereto, as the demand therefor 
offers. E T 

In our own case it was necessary for us to spend about 
$1,000,000 (£200,000) in hydraulic development. This million 
dollars will furnish us over 20,000 H. P., when we can finda demand 
for it. The 5,000 H.P. from а commercial point of view will have, 
for the present at least, to be charged with all the expense of the 
hydraulic equipment for over 20,000 н.р. 

In estimating the cost of producing power from the Lachine 
Rapids, the writer does not take into consideration the cost of dis- 
tributing power, for this would be the same whether the prime 
mover was a water wheel or a steam engine. He will therefore con- 
fine himself to the cost of developing water power and delivering 
that power on the 'bus-bar at the sub-station, adding the oost of the 
transmission from the source of power to the sub. station in the city, 
because this is directly attributable to water-power plants. There 
will also be included the step-down transformers to bring the 
pressure equal to that required for local distribution. 

It is necessary to give, first, the cost per kilowatt per year for the 
portion of the plant at present installed and connected to genera- 
tors ready for operation, and, second, what the cost will be per kilo- 
watt per year when the whole water power development is in 
operation. The total cost of water rights, dams, hydraulic 
machinery, power house, transmission line, step-down transformers, 
&o., is $957,200. Power developed is 4,000 kilowatts at the 
generator. Allowing 10 per cent. loss, there will be delivered at 
the sub-station 'bus bar 3,600 kilowatts, which is equivalent to 
$263.83 per kilowatt, capital cost. 

This, at 6 per cent., would be equivalent to ............ 
Depreciation of $300,000, which will more than cover 
the cost of that portion of the plant subject to 
depreciation, rated at 5 per cent. and spread over 
5,600 kilowatts, would be equivalent to (per 


$15.95 per kilowatt 


ANNUM) soiree i eren E QI 8 417 „ 5 
Operating expenses, including labour, repairs, insur- 

ance, amounts to 80,275 per annum, which, 

divided into 3,600 kilowatts, is equivalent to 2.85 „ " 
Making a total cost per kilowatt on a 24-hour day 

basis, Del Ferrer, анаа que nex $22.97 per kilowatt 


The total capital cost with 72 wheels installed will be $1,115,273. 
Power developed with the whole plant in operation 
after deducting all losses will be 13,500 kilowatts 
at the sub-atation bus bar, equivalent to $82.46 
per H.r. capital cost, which at 6 per cent. repre- 


sents (per annum) ...................................... $4.95 per kilowatt 
' Depreciation per kilowatt .................................... is - 
Operating expenses, including labour, repairs, oil and 

waste and insurance, if taken upon the same basis 

as already existing will amount to $20,453, 

e jurvalent t0. air erir уне ыны уна ана ааз 1.51 „ Т 


$8.14 per kilowatt 


It will be noticed that the operating expenses, as well as the de- 
preciation per kilowatt, in the Jatter case are very much reduced, 
and it is à remarkable feature how constant our operating expenses 


Making a total for a 24-hour run per annum ok 


. ate, even at present, being practically the same with full load as 


with no load. i 

In connection with these figures it might be stated that coal used 
in Montreal and vicinity is what is known as Nova Scotian coal, 
and costs $3.50 per ton for run of mine. 

The writer would also draw your attention to the fact that the 


| capital cost cited in each of the foregoing cases includes money 


paid for real estate, of which the company owns over some 


. 8,000,000ft., fronting on the rapids, intended at some future date 


to form the site of à suburban town, and which it is hoped and 


expected will return the money expended in developing the water- 


power above referred to. 


— 


Incandescent Lamps as Steadying Resistances.— From a 
discussion at the recent meeting of the North-Western Elec- 
trical Association it appears that some use has been made in 
America of incandescent lamps to replace the ordinary resist- 
ance necessitated by the instability of continuous-current arc 
luinps, thus utilising the otherwise wasted energy for giving 
light in places such as stairways and passages, where it is not 
essential that а very constant light be maintained. А Mr. 
Mabbs, of Chicago, claims to have conceived the idea some 
two or three years ago, and to have experimented on it with 
Some 


at Hartford, Conn., and some 50 lamps are thus very success- 


fully run. 
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PARLIAMENTARY INTELLIGENCE. 


Lm. — - 
THE TELEPHONE INQUIRY. 


The Committee of the House of Commons engaged in considering the 
qm of tbe municipalisation of the telephones resumed the inquiry on 

uesday, under the presidency of Mr. Hanbury, Secretary to the Treasury. 
Mr. LLOYD (for the Corporation of Huddersfield) urged the desirability 
of allowing local authorities to have charge of telephonic systems, both 
on the ground of efficiency and economy. The fact that the present ser- 
vice waa not an efficient one was proved by the correspondence which had 
taken place between the managers of the Company and Corporation. 

The CHAIRMAN : We have heard that your telephone lines go a long 
distance—outeide the boundary of the borough, in fact '— That ia во. 
^ You have them as long as seven miles ?—Yes—from 50 yards to seven 
miles, I should say the average is half a mile. None of these lines are 
underground. E 

If you bad power to establish а telephone service have you special privi- 
leges as to the setting up of poles and so forth 1—Yes, and we can utilise 
our own buildings, and if it is desired to put the wires underground we 
already have power to open up the streets without notice to anyone. 

Mr. CLARE (Town Clerk of Liverpool) said his Corporation were now, 
and always had been, opposed to any dealing with the telephone system, 
except as a national matter. 

The CHAIRMAN: On what ground ?—Оп the ground that the tele- 
phone system ought to be treated like the telegraph system, as a national 
business. We think its importance is so great and that inter-communica- 
tion is so national and not merely local that the service could not be satis- 
factory unless the whole concern were under the control of one authority. 

‚ You know that the licence of the National Co. continues until 1911 ?— 
Yes, and we should prefer that that Company should continue rather than 
that the municipalities should interpose. We do not admit that it is beyond 
the range of possibility to make satisfactory arrangements before 1911 
for the State to take over the existing system. The Corporation of Liver- 
pool had insisted in their arrangement with the National Co, that all wires 
should be laid underground. The wires which were placed overhead were 
the distributing wires. They were attached to houses, but did not cross 
the streets. In Liverpool, the Postmaster-General had not been able to 
compete very successfully with the National Co. Не had only 14 sub- 
scribers, while the National Co. had between 9,000 and 10,000. The charge 
to ithe Corporation, he believed, was £10 for the first connection, and 
£8. 10s. for subsequent connections. He did not think that people occupy- 
ing houses of under £50 а year would care to take the telephone, and if all 
who had houses of £50 and upwards took the service in Liverpool the 
subscribers would number 15,000 instead of 9,000. To his mind the tele- 
phone system was of enormous importance to the country for commercial 
purposes, and for that reason there should be more trunk wires. Between 
Liverpool &nd London there should certainly be a great many more trunk 
wires. The Stock Exchange alone could keep two or three employed. 
From the commercial point of view he did not think it mattered much 
whether the charge for an instrument was £8 or £10. Of course, it would 
be very nice to get it for £8, but he did not think that the extra £2 would 
stand in the way of a person becoming a subscriber if he considered it to 
his advantage commercially. | 

Do you consider the telephone a luxury of the rich ?—A luxury of those 
who desire to become rich in business, Practically every business man in 
Liverpool has а telephone in his office for £10, then he can bave another 
at hia private house for £8, 10s. There no doubt is great room for the 
extension of the telephone system in Liverpool, and when the service is 
improved—aud the National Co. are doing their best to improve it - I have 
no doubt that it will become much more popular. 

By Mr. BARTLEY : He did not think it would be possible to muni- 
cipalise the telephones if tbe licences were to fall in by 1911. He had 
made а careful caleulation, and had come to the conclusion that a Cor- 
poration which established a telephone service after it had paid interest on 
borrowed capital and set aside the sinking fund and paid working expensea 
would find the cost per subscriber £9. 158. per annum. It was clear there 
would be very little difference between the price at which they could 
supply the service and that at which it was now supplied by the National 
Co. He considered, in short, that it would impossible for the Liverpool 
Corporation to compete with the National Co. It was true that the Liver- 
pool Corporation owned and worked the electric light &ystem, the tram- 
ways and the waterworks. The electric light undertaking had been very 
successful, the price per unit having been reduced from 74. to 5d., and a 
profit of £8,000 having been made. In the case of the electric light under- 
taking, howcver, there was no competition. 

By Sir JAMES WOODHOUSE: He did not propose to limit the use of 
telephones to 15 per cent. of the population, and he did not think that 
telephones would come into general use in. England, the vast majority of 
the people having little use for them. If the telephone were reduced to 
£5 per subscriber instead of £10 he did not suppose that the number of 
subscribers would be doubled. He was aware that the telephone was in 
geueral use in Norway, but the reason for that he should imagine 
was that during six months in the year the people were snowed 
up and had no other means of communicating with each other than the 
telephone. English towns were not under those conditions He knew 
nothing of the condition of things in Glasgow, but as to Liverpool he was 
convinced that the telephone could not he worked at £5 per subscriber. 
He thought that the margin between the amount at which the Post 
Office could work the telephone and that at which the National Co. 
worked it, was such that if the system were (in the hands of the State it 
would be worked more economically and probably the price would be 
reduced. It must be remembered that the Government could borrow 
money at 24 per cent. 


You would propose that the Government should take over the tele- 
phones ?—Certainly. They never should have allowed any private 
company to take up the service, but now, having placed this incubus on 
the shoulders of the public, it was clearly their business to remove it. 

Are you an opponent of municipalisation ?—Not at all, but you might 
just as well talk of municipalising the bakers’ shop or the butchers’ sho 
as the telephone. If the telephones were in the hands of the munici- 
palities and they were a success, [ do not think you would ever be able to 
get them out of their hands and into the hands of the State, and, on the 
other hand, if the undertakings were a failure it would be an injustice to 
the ratepayers. 

By Mr. FRY: The view of the Liverpool Corporation was that all the 
telephones in the country should be under one control, and that the 
municipalities should not be allowed to establish separate exchange areas. 
` By Mr. J. STUART: He did not suppose the State would escape the 
necessity of reconstructing their plant; but they usually paid for such 
things out of revenue. He did not think they had recourse to sinking 
funds, except in cases in which it was necessary to pay off a large amount 
of stock. He considered that if Glasgow established a telephone service 
that would be a direct injury to the National Co.'s subscribers in 
Liverpool, for the reason that an additional 3d. would be charged for each 
message between Liverpool and Glasgow. 

Then you anticipate that the National Co. wil be ousted No, 
I think the municipal undertaking would fail. Competition beyond two 
or three years would be impossible, and in the end.it would be put an end 
to by purchase, or something of that sort. 

By Mr. COHEN : In Liverpool there was а Borough Fund which came 
from various sources, and the Corporation possessed an estate wbich pro- 
duced an income of over £100,000 а year. But he did not think Liverpool 
would be justified in making use of these revenues for telephone purposes. 

By Sir JAMES JOICEY : Competition between telephone companies 
was very inconvenient to the subscribers, who were obliged to take the 
service of each competing company. That had happened in Manchester. 
In Liverpool the municipality had made a very good arrangement with the 


National Co., and, as a result, he believed that next year the town would 


have the best telephone system iu the country. | 

By Mr. COLVILLE: Undoubtedly a decrease in the charge for a tele- 
phone would lead to an increase in its use. 

The CHAIRMAN: Why should a corporation undertake an electric light 
undertaking and not a telephone system ?—I should not so much object to 
а corporation starting an exchange where the National Co. has not got one 
already in existence, although even there it would be inconvenient to the 
rest of the country connected with the National Co.'s exchanges. Liver- 
pool has made a special agreement with the National Co., but 1 am aware 
that there are places in which there is nothing to prevent preferential 
rates being charged or the rates being raised to any point the Company 
likes, and 1u which there is no obligation to supply. I do not think Liver- 
pool is in a very special position so far as the National Co. is concerned. I 
fail to see why other corporations should not be able to secure similar 
advantages. 

By Mr. CAWLEY: If a cheap telephone sy-tem were set up in a town 
to supply a different class of people to those already taking the service, the 
existing subscribers would be put to great inconvenience and would have а 
right to complain. If the Corporation of Glasgow had its exchange it would 
be a nuisance to people outside Glasgow. А 

By Мг. J. STUART: For that reason would you refuse Glasgow's appli- 
cation for a telephone licence ї No; I say that is a minor consideration. 
I say that the Glasgow Corporation should not be allowed to establish an 
exchange. 

By Sir J. WOODHOUSE: He believed that the Hamburg system of 
telephones was better than that of this country. 

And you say that the cost of establishing an exchange would be £40 per 
subscriber? Ves; that is my view, judging from the evidence of experts. 

Are you aware that in Hamburg the cost was only £21 !—No; I am not 
aware of that. - 

Mr. JOHN HARRISON (Town Clerk of Leeds) said he had been 
deputed to give evidence by the Association of Municipal Corporations, 
and he did so with the knowledge of his own Corporation. 

Has Leeds a similar agreement with the National Co. to that which we 
have just heard of in Liverpool?—Yes, similar in most respects. This 
agreement, to а great extent, obviates the evils of preferential rates, non- 
necessity to supply, and increased rates. ў 

Have you any policy ia your mind, as the last witness had, as to muni- 
cipalities undertaking the telephone system —that is to say, do you distin- 
guish between a municipality working an electric lighting system and a 
telephone system ?— There are differences, The electric lighting is a matter 
which is confined to the municipality itself. Iu the matter of the tele- 
phones, of course there are trunk lines, and other places are affected. 

May not a municipality work a telephone outside it« own area just as 
much as it works the electric light or gas or water’ -I do not see why 10 
should not. But the cases of electric lighting and of gas and water are 
cases in which the arrangements are made individually, во to speak, with 
the parties concerned. In the matter of telephones agreements would 
have to be made with neighbouring authorities. I do not know that there 
would be any great difficulty in arranging those agreements. I had in my 
mind the telephone area of Leeds, which is a little larger than the city of 
Leeds, including surrounding manufacturing districts. I think it would 
be possible to make an arrangement satisfactory to all parties in those 
districts. 

Do you know why it should be right for a municipality to establish the 
electric light and wrong for it to work the telephone /— Well, | should take 
this view: I should say that so far as the electric light is concerned it is 
a matter within its own area, Telephones would not be. They have their 
ramitications all over the country, and therefore should be dealt with from 
а national standpoint, 
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Supposing that the borough of Leeds had an area large enough for a 
telephone system, what would be the objeetion from a municipal point of 
view to Leeds working the telephones !—I think it would be that you 
would not be able to confine the working of the telephones to that area at 


all. The exchanges all over the country are connected by trunk wires. 


To confine your telephone system within a given limited district would be 
impracticable, | 

Take the case of Glasgow, where the area of the National Co. is not very 
much larger than the area of the municipality. "The local authorities out- 
side are willing to allow the Corporation to work in their districts, and 
what objection do you see to that as a municipal politician ?—'Thete objec- 
tions. There would be a small increase in the cost of communication, and 
there would be a certain difficulty in obtaining information as to the number 
of parties communicating. I do not attach much importance to those two 
objections, but the third aud moat serious of all is that I think municipali- 
sation would inure to the now taking over of the whole of the system of 
telephones by the Government. | 

Do you think the municipalities would be too strong for the Government 
No; but I think that having regard to the great number of cases in 


. which diffieulty would arise, the Government would not press the matter. 


The Government, I suppose, could enter into agreements with the 
municipalities before granting licences as to the terms on which they 


should take over the plant eventually ?—I do not see how the munici- 


palities could go to the expense of establishing a telephone system, having 
regard to the term of years after which they would be taken over by the 
State. The whole subject of the telephones is one of a national character, 
and should be dealt with altogether by the State. 

In reply to further questions, WITNESS aaid that, in his opinion, it 
would be unwise to allow municipalities to compete with existing telephone 
authorities. As to whether or not municipalities should be allowed to 
compete with private companies, he should like to consider the subject 
matter.in regard to which it was proposed that the competition should 
take place. To have several authorities supplying a service could not be 
advantageous, for the reason that subscribers who would want to com- 
municate with each other would be on both systems. 

Yesterday (Thursday) Mr. W. Н. PREECE, chief engineer to the Post 


Office, was in the witness chair the whole of the day. In the course of 


his examination he reviewed the telephone systems of Germany, France, 
Sweden and Belgium, comparing the systems, charges and general con- 
ditions in those countries with those prevailing in the United Kingdom. 
We regret that extreme pressure compels us to leave the report of the 


. Committee’s proceedings yesterday over to our next issue. 


CHELSEA ELECTRICITY SUPPLY CO.'8 BILL. 


On Monday the Bill promoted by the Chelsea Electricity Supply Co. 
(Limited) came before a Select Committee of the House of Lords, presided 
over by the Earl of Northbrook. Power is sought under the Bill to acquire 


-additional lands and erect generating stations and for other purposes. 


Mr. Balfour Browne, Q.C., and Mr. Ernest Moon appeared for the pro. 
moters, the opposition being represented by Mr. Worsley Taylor, Q.C., and 
Mr. Lewis Coward for the London County Council; Mr. G. J. Talbot for 
the Chelsea Vestry ; Mr. Cecil Chapman for Earl Cadogan, and Mr. Reader 
Harris, Q.C., Mr. Edward Page, Q.C., and Mr. Hans Hamilton, for the 
Rev. Н. W. Webb Peploe, lessees and occupiers of houses in Flood-street, 
Chelsea. 

In opening the case, Mr. BALFOUR BROWNE, Q.C., said this was one 
of the bills which gave rise to the appointment of the Joint Committee on 
electrical energy. Thereport of that Committee recommended that under 
special circumstances electricity supply companies should be allowed to 


“acquire land compulsorily. Counsel submitted such special circumstances 


did exist in this case. The Chelsea Electricity Supply Co. obtained 
an Order in 1882, under the General Acts, for the supply of electricity 
within the parish of St. Luke's, Chelsea. The present capital of 
the Company was £200,500 in shares, with borrowing powers to 
the extent of £60,000, which had been exercised. In 1897 the 
revenue amounted to £11,344, The Company was at present supply- 
ing about 100,000 8-c.p. lamps, an increase upon last vear’s supply of 20 per 
ceut. Having reached the end of its tether, so far as the generating 


station was concerned, it had become necessary for the Company to pro- 


vide further accommodation than it had at present. In 1888 the Company 
acquired from Lord Cadogan a leaschold interest in land in Draycott-place, 
now known as Cadogan-gardens, The lease had 80 years to run from Sept., 
1834, but owing to the land having been acquired by agreement the Company 
was not protected against applications to the Court of Chancery for injunc- 
tions on the question of nuisance. Soon after the land was acquired 
arrangements were made by Lord Cadogan for the letting out of some 
adjoining land on building leases. The site of the generating station in 
Draycott-place was originally surrounded. by buildings which could not 
have been affected by vibration, such as a timber yard, fire station and 
some small houses. Upon the erection of flats, however, too near the station, 
vibration was the result. Injunctions were almost immediately applied for 
and obtained, and notwithstanding the fact that the Company had pur- 
chased the site for and erected the generating station they had to remove 
their works from Draycott-place to Flood-street. The Company had since 
endeavoured to purchase a block of land in Flood-street or Alpha-place by 


. agreement, and negotiations were entered into with Mr. Holland, the 
. owner of the unexpired lease of seven years of 84, Flood-street. The Com- 


разу agreed to purchase this lease for £240. Subsequently, however, a 
firm of solicitors wrote to say Mr. Holland would not sell unless the Com- 
pany purchased the whole of the adjoining property, which he valued at 
429,960. The Company was advised that the property was only worth 
halt the amount, and declined. to purchase. DIuiniediately afterwards 
there came а threat of injunction from Mr. Holland ou the ground that 
the Company were doing Чашаце to Хо, 84, Flood street. It was under 


these circumstances that the Company came for compulgory powers ta 

purchase land. It was felt that without Parliamentary powers the Com- 

pany was liable to being blackmailed—first in an exorbitant price being 

asked for any land required, and secondly by being taken into the Court 

of Chancery and prevented by injunctions from carrying on their work, 

Counsel contended that this was a case in which special circumstances 

existed within the meaning of the report of the Joint Committee, 

and justified their lordships granting compulsory powers giving the 
Company power to purchase the lands from the owners, but always 
subject to fair arbitration terms. Dealing with the petitioners, counsel said 
that the Chelsea Vestry opposed on the ground that it was proposed to 
take a stone yard used for road materials at the back of the existing works. 
He contended that there was no hardship to the Vestry in that, as they 
could get another stone yard within the parish. With regard to the oppo- 
sition of the trustees of the Oakley-street Mission and Coffee Tavern, he 
pointed out that the Land Clauses Act would give full compensation 
for the mission hall, tavern and other buildings. He was, however, 
willing to accept a clause that the arbitrator in his valuation should 
take into consideration the amount that would be necessary to rein- 
state those two buildings in an equally good position and equal 
efficiency somewhere else in the parish. As to the County Council, 
he contended that they had no locus standi, as they were not the owners 
of property, nor the local authority charged with the control of the streets, 
nor the body which would purchase the worka at the end of the 42 years 
term. He hoped to convince their Lordships that Lord Cadogan’s objection 
on the ground that his neighbouring property would be injuriouely affected 
by vibration and smoke was groundless. ` 

Mr. LEWIS COWARD (for the County Council), argued that the Council 
were the lighting authority under the Electric Lighting Act, for certain 
parts of the County of London, and some of their main sewers were in close 
proximity to the proposed generating station. The Council moreover 
claimed to have the power to supervise and control the lighting of the 
vestries. ( : 

The Committee decided that the County Council had a right to appear, 
but in reply to Mr. E. Page, Q.C., said that the Committee considered the 
contention put forward on behalf of the Rev. Н. W. Webb Peploe's Mission 
Hall and Coffee Tavern was not а reasonable one. "They would, however, 
take care that Mr. Peploe's interests should be protected when clauses 
were discussed, | 

Mr. FRANK KING (engineer to the Chelsea Electricity Supply Co.), 
corroborated the particulars given in the opening statement of Counsel as 
to the capital of the Company and the growth of its business, He 
estimated that the eventual demand would reach 750,000 8 c. p. 
lamps. It was іп the highest degree desirable that the whole of the elec- 
trical energy should be generated at one station. Under the echeme it 
was proposed to have four transforming stations, the only opposition to 
those stations being that of Lord Cadogan in respect to one of them. If 
Mr. Holland’s opposition were successful it would be impossible for the 
Company to supply the future demands. In his opinion, there would be 
no smoke nuisance. No complaint had been made of the chimney of the 
Company's generating station in the recent report of the Medical Officer of 
Health to the Vestry. 

Mr. J. IRVING COURTENAY (Chairman of the Chelsea Co.) was also 
examined, and Mr. PERCY STILL gave evidence as to the abeence uf 
vibration. 

Mr. JAMES SWINBURNE said that on February 8th, on bebalf of 
solicitora acting against the Chelsea Co., he made an examination to 
ascertain whether there was any vibration from the works felt in the 
adjoining properties, He went over some adjoining buildings, and found 
there was practically none, nor was there any nuisance from noise. Even 
standing quite close to the engines one could feel no vibration, He had 
before stated that in many of the modern stations there was practically no 
vibration, and that if they were properly conducted without neglect, there 
was no necessity for any vibration. If a fairly large number of engines 
were put on a large block of concrete, the vibration of one neutralised that 
of the other. There was more vibration caused by carts passing along the 
streets than there was by the Company's engines. 

Mr. CARPMALL (assistant to Sir Frederick Bramwell) corroborated this 
evidence. К. 

Evidence was called on behalf of the landowner aud leaseholder petitioners 
to show that there was nuisance arising from vibration and sinoke. 

Evidence was afterwards given to show that since the engines had been put 
down at the Company's generating station, some 18 months ago, the result 
had been vibration, causing incessant rattling of windows and doors while 
the engines were working, and cracks in the walls and ceilings, grit, 
soot and smoke from the chimney shaft, and it was contended that on 
account of the nuisance the value of property in the neighbourhood was 
greatly depreciating. 

Mr. THOMAS HOLLAND (Clerk to Chelsea Vestry) stated that the 
Veatry had received many complaints frum owners and residents of houses 
in the neighbourhood of the works. In view of the report of the Joint 
Committee on Electrical Energy he suggested the Company should estab- 
lish its large generating station outside London, and use its present site 
merely as a distributing station. He thought the erection of such large 
works as were proposed in а congested district like Chelsea would be а most 
serious matter. | ui : | 

Mrs. ELIZABETH MACDONALD (owner of a house in Redesdale.strect, 
let to lodgers) produced pieces of ceiling which had fallen as the result of 
vibration. Her experience of the vibration was * something awful," the 
feeling was no if “she was being electrified.” There were uo cracks or falls 
from the ceiling before the works were put ир. With regard to the grit, 
witness said the pavement was positively black, “and made the street look 
аз if everybody was having coals in at the «une time." 

Mr. PAGE, Q.C., said the сазе for the petitioners was that the works of 
the Company had caused and were causing a nuisance, and that that 
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nuisance must necessarily be increased with any increase in the plant and 
generating power. Assuming that the contention as to nuisance had been 

‚ established, it was clear that the neighbouring residents should bave the 
protection, which they at present had, continued to them. He asked their 
lordships, therefore, not to reliete the Company of their common law 
liability for nuisance. If there was no nuisance, as the Company bad con- 

` tended, then they had nothing to fear by the common law liability being 
retained. As to the suggestion put forward by the counsel for the pro- 
moters that the Company would be liable to be blackmailed and annoyed 
by threats of injunctions, he urged that there was nothing in this plea. 

Mr. BALFOUR BROWNE, Q.C. (for the pronioters) said that this was 
the first case in which an electricity company asked for compulsory powers 
to acquire land. He contended that it was one of the objects of the Joint 
Committee presided over by Viscount Cross to decide whether an electricity 
company performing a public duty should be placed in the same position 
as a railway or a gas or water works with regard to compulsory purchase, 
and be protected from liability so long as proper and sufficient care was 
taken to prevent nuisance. Under compulsory purchase, surrounding owners 
had the right to be heard in opposition, whereas under purchase by agree- 
ment they had no such right. If their opposition was successful no 

` nuisance could be created. 

The Committee decided that the preamble of the Bill was proved, and 
the CHAIRMAN said they would be prepared to consider a clause drawn 
to give surrounding owners some measure of the protection against nuisance, 

` which they would lose by the passage of the Bill in its present form, or 
compensation in respect thereof. He did not, however, pledge the Com- 
mittee to adopt such a clause. 

The following is the clause submitted to, and accepted by the Com- 
mittee :— 

“ Nothing in this Act shall affect the powers given to the London County 
Council as successors to the Metropolitan Board of Works under the 
Chelsea Electric Lighting Order, 1686." 


CENTRAL ELECTRIO SUPPLY CO.'8 BILL. 


On Wednesday the Bill promoted by the Central Electric Supply 
Co. (Limited) came before the Select Committee of the House of 
Lords, presided over by the Earl of Northbrook. The Bill sought powers 
to construct works and supply electrical energy and for other purposes, 
and was opposed by the London County Council, the Great Central 

Railway, and тее electricity supply companies. 

Mr. Balfour Browne, Q.C., Mr. Roger Wallace, Q.C., and Lord Robert 
Cecil appeared for the promoters. Against the Bill, Mr. Littler, C. B., Q.C., 
Mr. Pember, Q.C., Mr. Worsley Taylor, Q.C., and Mr. Lewis Coward 

` apppeared for the Great Central Railway Co. ; Mr. Fletcher Moulton, Q.C., 

` Mr. J. О. Fitzgerald, Q.C., and Mr. Ernest Moon for the Metropolitan 
Electric Supply Co. ; Mr. Woraley Taylor, Q.C., and Mr. Lewis Coward 
for the London County Council; Mr. Pembroke Stephens for the Ken- 

' sington and Knightsbridge Electric Lighting Supply Co., and the London 

, Electric Supply Corporation ; and Mr. G. J. Talbot for the Vestry of 
St. Marylebone. 
Mr. BALFOUR BROWNE said this was one of the Bills founded on the 
report of the 1ecent Joint Committee on Electrical Energy. The Company 
' proposed to erect a generating station on the north bauk of the Regent's 
Canal Within the areas of Westminster, and of St. James's and Pall Mall 
there were two companies supplyiog electricity, and both companies had 

found, owing to the increasing demand, necessary that they should put 
down further generating plant. These were at the back of the Central 
Electric. Supply Co. which was being formed for the purpose of 
supplying electric current in tho:e two districts to those two companies. 
The proposed generating station was conveniently situated on the canal 

and clo:e to the Great Central Railway. There was no necessity for the 
promoters to come to Parliament except to free themselves from the 
nuisance clause, the site already being theirs. The Great Central Railway 
had power to take the site so long ago as 1893, but they had allowed the 
right to lapse. . Unfortunately a committee of the other House, not 
having the Central Electrie Supply Co.'s Bill before them, had accepted a 
clause reviving the railway company's right of compulsory purchase. 
Considering that the railway company had allowed their powers to lapse 

‘and the Central Electric Supply Co. had acquired the land for a public 
purpose, the promoters of this Bill objected most strongly to being 
deprived of land which was essential for tieir purposes. 

Mr. PEMBROKE STEPHENS opposed the Bill on the ground that the 
promoters sought powers to supply electricity in bulk to companies who 
were competitors with those be represented. 

Mr. BALFOUR BROWNE argued that there was nothing to prevent the 
companies proposed to be supplied in bulk enlarging their works, and so 
competing with Mr. Pembroke Stephen's clients. 

The COMMITTEE decided that the Kensington and Kuightsbridge Co. 
and the London Electrie Supply Corporation had no locus standi. 

Mr. EUSTACE BALFOUR (Chairman of the Chelsea Electricity Supply 
and the St. James's and Pall Mall Electrie Lighting Co.), said that on the 
proposed site it was intended to erect à power station having a capacity of 
50.000 H. ., and preliminary arrangements had been made with the St. 
James's and Westminster Co, tor the supply to them of electricity in 
bulk to meet any requirements which could not be met by their existing 
stations, The engines would be arranged for triple expansion and eonden- 
sation, thereby eflecting a caving of some 25 per cent. in coal consumption, 
amd other economics would result. 

Mr. SIDNEY F. T. DOBSON (Engineer to the St. James’ and Pall Mall 
Co., for the promoters), said that if this company were delayed for three 
years in finding a suitable site for increasing their production of electricity, 
they would, owing to the increased demand, be unatle to fulfil their statu- 
tory obligations, The present increase in the demand was 20 per cent., 
the output doubling itself about every five years. To meet the demand in 
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15 years, he estimated that the St. James’ and Pall Mall Co. alone would 
require a generating site 200ft. deep by 600ft. long. It would be ex- 
tremely difficult to find a site as well suited for a large generating station 
as that which had already been acquired by the Company. 
Hitherto London had been supplied by small stations not exceeding in 
capacity 5,000 н.р., but electrical undertakings had now got to deal with 
20,000 н.р. or 30,000 B. Pp., and to produce this power economically it was 
absolutely essential that water for condensing purposes should be available. 
From this alonea saving of 15 per cent. in the cost of production would be 
secured. Waterside sites were generally free from buildings, at least on 
one side, and this made them desirable as plaees whereon to erect generat- 
ing stations, Under his Company's Provisional Order of 1890 they were 
compelled to supply and were subject to a penalty in the event of default. 

Capt. BAX (General Manager of the Westminster Corporation) said he 
had been unable to find a suitable site within the present area of supply. 

Mr. WM. POLLIT (General Manager of the Great Central Railway Co.) 
said Parliamentary power to purchase the site proposed by the Central 
Electric Supply Co. for а generating station had been given to 
his Company by its Act of 1893. Owing to various circumstances the 
financial arrangements for constructing the line were not concluded for 
quite 18 months after the passing of the Act, and it was then that the 
Company began laying out the land which they had power to take. 
Allowing the powers of the Company in regard to this land to lapse was a 
miatake, but was unintentional. 

Mr. WORSLEY TAYLOR (for the Great Central Railway) said there 
was no absolute necessity that the Central Electric Co. should have both 
rail and canal facilities, because it had been admitted in evidence that in 
London, out of 32 genera'ing stations there was not а single one which 
had both these conditions, and ouly eight of them which had got water. 

Mr. J. D. FITZGERALD (for the Metropolitan Co.) said the Bill was 
one admittedly promoted by the Westminster and the St. James's and 
Pall Mall Companies, and its object had been stated as being that of 
providing an additioual supply of electrical energy to those two companies. 
He asked their lordships to decide that the Bill was not one which came 
within the recommendation of the Joint Committee: “ With respect to 
conditions the Committee think it reasonable that where a local authority 
or company, having power to supply light within a certain farea of supply, 
seeks to obtain compulsorily land for a generating station outside that 
area, it should not be allowed, except where Parliament or the Board of 
Trade decide otherwise, to supply from that generating station any area 
outside the area of supply of such authority or company." He argued that 
the Bill as it now stood would enable the Company by laying its mains to 
establish itself, and ultimately to supply within the district of Marylebone, 
perhaps to the Vestry, which had already applied for а Provisional Order, 
and might become a possible competitor with the Metropolitan Company. 
The promotora would have come within the terms of the reconimendation 
of the Committee if they had promoted the Bill in their own names. 

The CHAIRMAN said the objection of the Metropolitan Co. could be 
dealt with when clauses were considered. 

Mr. BALFOUR BROWNE replied on the whole case, and argued that 
there was no necessity for the railway company to add the particular two 
acres of the land in dispute to its already enormous property, while to be 
deprived of it would prevent the promoting companies being able to supply 
the demand for el-ctricity in their districts when it became urgent. 

After a short deliberation the Committee decided that the preamble of 
the Bill had not been proved. The CHAIRMAN said that when the next 
Bill on the list, the Great Central Railway Bill, came before them, the 
Committee would be prepared to consider a clause securing that should it 
be decided to establish the generating station on the other side of North 
Bank, away from Regent's Canal, the railway company should give the 
electrical company facilities for the use of the canal. 


METROPOLITAN ELECTRIC SUPPLY 008. BILL. 


The hearing of the Bill promoted by the Metropolitan Electric Supply 
Co., came before the Select, Committee of the House of Lords, presided 
over by the Earl of Northbrook. It is proposed, under the Bill, to establish 
a large generating station at Willesden, and to bring the current into 
the Co's. areas of supply by a conduit laid along the Grand Junction Canal. 
The Bill is opposed by the National Telephone Co., the London County 
and the St. Giles’s District Board of Works, the petitions of the Chelsea 
and St. Marylebone Vestries having been withdrawn. 

Mr. Balfour Browne, Q.C., Mr. J. D. Fitzgerald, Q.C., and Mr. Ernest 
Moon, appear for the promoters, 

The Opposition was represented by Mr. Worsley Taylor, Q.C., апа Mr. 
Lewis Coward for the London County Council ; Mr. Forbes Lankester for 
the National Telephone Co.; and Mr. Courthope Monroe for the St. Giles's 
District Doard of Worka. s 

The Company was originally incorporated in 1887 as the South Metro- 
politan Electric Supply Company, and in 1888 the present name was 
alopted, The capital originally authorised was £250,000, but in July, 
1588, it was increased to £500,000. and so rapidly did the work of the 
Company increase that in 1896 the capital amounted to a million sterling. 
Under tne 1882 and 1888 Acts the Company obtained Provisional Orders 
covering certain areas. In 1889 Major Marindin, sitting for the Board of 
Trade,districted London,and gave the Company under theMid- London urtler 
the following parishes, among others: St. John the Evangelist, West- 
minster ; St. Margaret's, Westminster: St. George's, Hanover-square ; St. 
Giles-iu-the- Fields ; St. George’s, Bloomsbury ; and St. Andrew's, Holborn. 
Certain parishes in South London were also allotted to the Company, but 
the South London Order was abandoned. Under the West London Order 
the Company obtained the parishes of St. Maryiebone aud Paddington. 
Then in the same year a Bil was obtained including the parishes of St. 
George s, Westminster, and St. Martin’s-in-the-Fields and Waterloo-bridge, 
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and the approaches thereto. The expenditure on those areas up to the 
present time had amounted in issued share capital £562,500, and by borrowed 
capital £220,000, total £782,500. There were five generating stations, situate 
at Sardinia-street, Rathbone- place, Manchester - sa luare, Amberley- road, and 
Whitehall. At the end of 1891 (the first year of work) the Company were 
supplying 85,000 lamps of 8 c.p. At the end of 1897 they were supplying 
70,000, while to-day they were supplying 423,000. Recent experience 
had shown that, steep as had been the gradient in the past, the ratio of 
increase in the demand was greater than ever before. It therefore became 
absolutely necessary for the Company to find a new site, and, owing to 
the difficulty of acquiring land within the area of supply, they 
had bought land at Willesden, upon which they proposed to erect 
the generating station, and bring the current by a conduit. The 
production of horse-power sufficient for over 400,000 lamps involved 
the consumption of an enormous amount of coal. Last year as much 
as 58,120 tons were consumed, and, putting it in mileage, this neces- 
sitated 38,000 van miles being travelled over London streets merely to 


. convey the necessary coal to the generation station. An attempt had 


formerly been made to turn the site which the Company had now 
acquired into building land, but the attempt had failed. It was, 
therefore, free of buildings, and was surrounded by railways and 
a canal, to which no damage could be done by the proposed works. 
The towing path was under agreement with the Canal Company 
to be used for the route of the mains. A provisional contract had Leen 
entered into for the purchase of the site for £12,500, The works would 
cost £200,C00 and the maina another £200,000, so that the Bill involved a 
total expenditure of £412,000. Hitherto alternating current had been 
produced at the existing stations, but owing to the growing desire on the 
part of manufacturers and others for current for power purposes, it was 
intended to generate on the new site a “ two-phase ” current which would 
be available either for power or light. A concentric cable capable of 
carrying the high voltage of 10,000 volts would be used for bringing the 
current into the supply areas. Dealing with the petition of the National 
Telephone Co., Counsel said he had Lord Kelvin and Prof. S. P. Thompson 
in attendance to give evidence that no interference with the telephonic 
and telegraphic services would result from the proposed mains. 

Mr. FRANK BAILEY (engineering director of the Company), supported 
the opening statement of counsel as to the growth of the Company's busi- 
ness and the suitability of the proposed site for a new generating station. 
The cartage of coal at present involved a cost of 2s. to 2s. 6d. a ton, which 
ultimately fell upon the consumer. While there would be certain expense 
involved in the laying of the necessary cables, economy would result from 
the greater facilities afforded for getting coal both by rail and canal. It was 
not the intention of the Company to give up the existing stations. "The 
proposed mains would do no harm even if laid alongside the telephone 
wires. There would be no leakage or induction which could affect the 
telephone. 

Mr. WORSLEY TAYLOR (on behalf of the London County Council), 
asked for the insertion of clauses limiting the Company's operations to 
their existing areas and making them subject to existing conditions. He 
asked also for the insertion of a purchase clause. In each of the Company's 
areas there was at present an effective purchase clause, which would be 
rendered absolutely nugatory if the Bill were passed in ita present form. 
Although technically the local authorities could combine to purchase a 
large undertaking serving their districts, virtually it wouid be impossible. 
The only practical way in which the purchase clause could in effect be 
retained was by giving the power of purchase to the London County 
Council, а great central body which had the means wanting to local 
authorities, either individually or in combination, of purchasing a large 
electrical undertaking. 

Mr. J. W. BENN, L. C. C., said the Bill, if passed in its present form, 
would render the works in the various districts comparatively valueless to 
the local authorities when the time for purchase arrived. The Council 
recognised that with the development of the form of supply proposed 
in the Bill, generating stations within the respective districts inust 
disappear, and that, therefore, when the time for purchase came, unless some 
power was given to а central authority or a combination of local authoritiea 
the power to purchase under the Provisional Order would only be a power 
to purchase mains within that district, and would not extend to such a 
generating station as that set forth in the Dill. They failed to see why a 
supply of electricity in bulk to London should be carried on under any 
other conditions than those which obtained under the Electric Lighting 
Act of 1888. The London County Council did not in any way oppose the 
extension or development of electrical enterprise m the way proposed. They 
thought it a very good and a very necessary thing for London to get rid of 
isolated generating stations, but they thought it extremely important that 
the same conditions should apply to this “bulk” business as applied to 
what might be described as the retail business in electric light and 
energy. 

After а short consultation, the CHAIRMAN announced that the Com- 
mittee, having carefully considered the purchase clause submitted by 
Mr. Worsley Taylor, decided that the London County Council, not being 
one of the local authorities authorised to purchase, the Committee could 
not attempt to put that clause into the Bill. If the London County 
Council desired to proceed upon the resolutions they had passed with 
respect to generating stations, they must come to Parliament, as suggested 
in the report of the Joint Committee. 

Mr. COURTHOPE MONROE (on behalf of the St. Giles’ Board of Works), 
said the object of his opposition was to prevent the Bill having the effect 
of taking away by a side wind rights which the local authority already had 
of purchasing a complete system within its own area. The district was 
wholly supplied by the Sardinia-street station, and that in that district 
there was a complete generating station and a complete system of pipes 
and mains which, under the Acta of 1882 and 1888, the St. Giles's Board 
of Works had the power to acquire at the end of 42 years, Under the 


Bill {the Company could of their own motion abandon that generating 
station in Sardinia-street. 

Mr. MOON pointed out that the Sardinia-street station supplied tho 
Holborn and Strand districts, besides St. Giles's, and if it were given up 
the Company would be giving up its means of supplying those districte. 

Mr. W. E. L. GAINE (general manager of the National Telephone Co.), 
in the course of his evidence, said the Company had an agreement entitling 
them to wayleaves for pipes, wires, &c., overground and underground in 
and along the canal. He asked for the insertion of the model clauses 
which were put in by the Board of Trade in all Provisional Orders for 
electric lighting, to prevent interference with telegraphic, telephonic and 
similar services by induction, leakage or otherwise. 

The Committee decided that the clause which was already in the Pad. 
dington Provisional Order of the promoters, and which would give the 
National Telephone Co. the protection asked, should apply to the new 
works. 

The preamble of the Bill having been declared proved, clauses were gone 
through. Amendments were made limiting the Company's operations 
under the Bill to its present areas and retaining the existing conditions. 


DUBLIN UNITED TRAMWAYS CO.'8 BILL. 


This Bill came before the Select Committee of the House of Lords, pre- 
sided over by the Earl of Egerton, on Monday. Mr. Pember, Q.C., Mr. 
Littler, Q.C., Mr. J. D. Fitzgerald, Q.C., Mr. Maciveray, and Mr. F. Murphy 
appeared for the promoters ; Mr. Pembroke Stephens, Q.C., Mr. Balfour 
Browne, Q.C., and Mr. Reader- Harris, Q.C., appeared for the Dublin, 
Wicklow, and Wexford Railway Company, the only opponents. The Bill 
has already been passed by the House of Commons. 

The object of the Bill was to amend the provisions of the Act of 1893 
which prescribed that the speed of the trams should in no сазе exceed 
eight miles per hour, and to leave the question of speed to the decision of 
the Board of Trade. 

Mr. LITTLER, Q.C., said the tramways were, by the Act of 1893, autho- 
rised to run by electricity, but it was provided that the rate should not 
exceed eight miles per hour. The tramways were worked on the overhead 
system, and had been an unqualified success. The ordinary charge was 
about one halfpenny per mile. The Company had been subject to а good 
deal of difficulty by the eight miles per hour restriction, because there 
were passing places and crossings where they had to reduce the rate of 
speed to a very low rate, Hia experience had been that in order 
to get anything like an average rate of speed the Company bad often run 
at a higher speed than eight miles per hour. The Dublin, Wicklow and 
Wexford Railway Company, whose railway ran almost parallel with the road, 
finding the competition of the cars affecting their traffic, kept watch over 
the speed, and in the end а Board of Trade inquiry was held at Dublin, at 
which no complaint was made by any local authority, and there was no 
proof that the tramway company had largely exceeded their legal rate of 
speed. "lheira was the only tramway in the county under auch a restric- 
tion. Every other electrical tramway would apply to the Board of Trade, 
who could fix such a rate of speed as they thought desirable. 

The CHAIRMAN stated that they could limitIthe inquiry of the ques. 


tion whether the Board of Trade should have the power of fixing the rate 


of speed. 

Sir ROBERT JACKSON and Sir GEORGE MOYES (Comisaioners of 
Pembroke Township) Mr. E. M. KILBY, and Mr. J. А. WALKER proved 
the public advantage of the tramways, and all were of opinion that the 
rate of speed could be satisfactorily increased. 

Mr. PEMBROKE STEPHENS (for the Railway Company) contended 
that the tramways had greatly affected the railway, so much so that in one 
year no dividend had been paid. There had been many accidents even 
with the present limitation of the speed, and he contended that in the 
interest of the public safety the Committee should not remove the present 
restriction. 

Mr. Е. G. S. HOPWOOD, С.В. (Assistant Secretary of the Railway 
Department of the Board of Trade) said the Board of Trade had not 
insisted on the clause as to the provision of governors in the Act of 1895 
because up to the present time no efficient governors had been invented. 
With respect to the speed indicatora the Board had pressed on the tramway 
company that these should be provided ; but in view of the present Bill 
coming before a Parliamentary Committee they had not instituted any 
proceedings, Generally, the Board left to the local authority the com- 
mencing of legal proceedings. Jn the report of Sir Francis Marindin 
couplings had been recommended, and he understood these had been fitted. 

The CHAIRMAN asked what was the practice of the Board of Trade 
with regard to the regulation of the speed of the trains ? 

WITNESS replied that each case was dealt with on its merits. When 
the Act of 1893 was passed the Board were under the impression that they 
had the power to regulate or alter the rate of speed. But they had been 
advised that they could only regulate the speed in the interest of the 
public safety, and they could hardly say it was to the public safety to increase 
the speed. They considered that that should be done by an Act of 
Parliament. 

The CHAIRMAN: If the Committee should agree to leave the decision 
to the Board of Trade, would there be a local enquiry at which the local 
authorities could be heard ! 

WITNESS replied that the enquiry would be like that before Sir F. 
Marindiv. The local authorities would be summoned to attend, not аз a 
matter of right, but as а matter of practice. If the Committee should 
decide that such an inquiry was desirable the decision would have great 
weight with the Board, Parliament had imposed such obligations upon 
the Board of Trade that it was necessary they should have a free hand. 
The policy of the Board had been to encourage the application of elec- 
tricity. ‘Their view was that the local authorities should fix and carry on 
the rules and regulations, 
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The CHAIRMAN suggested that the limit of 10 miles an hour should 
be inserted in Clause 6, 

Mr. FITZGERALD appealed to the Committee not to place a restriction 
upon them which was not put upon any other company in the kingdom. 
T every other case the regulations were left entirely to the Board of 

rade, 

After a short consultation the CHAIRMAN said the Committee found 
the preamble of the Bill proved. They proposed, however, that Clause 6 
should read: The Board of Trade may by any order made in pursuance 
ok Section 5 of the Act of 1893 and of this Act prescribe different 
“ rates of speed not exceeding the maximum rates of speed from time to 
“time allowed on the now existing lines of the Dublin United Tramways 
" Co., or any modification thereof, before the passing of the Act.” They 
suggested also that the Board of Trade should carry out the regulations as 
to the governora and speed indicators. 

The Bill, as amended, waa ordered to be reported. 


— —— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


: New York, June 24, 1898. 

Standard versus Special Machinery.—In his address before 
the meeting of the National Electric Light Association at 
Chicago on June 7th, President Insull touched upon а subject 
that is of particular interest to American electrical engineers, 
and no doubt the question has been considered by English 
electrical engineers, since it is quite as important to them. 
Considerable discussion, Mr.Insull stated, was called forth last 
year on the question of the use of standard apparatus and the 
tendency toward the specification of special machinery on the 
part of electrical engineers. This course is not by any means 
confined to large work, but is followed by some engineers 
whether they are designing a small isolated plant or are pro- 
jecting a large modern central station. It seemed to the 
speaker to be of paramount importance to the manufacturer 
and user that they should co-operate in eliminating as far as 
possible the necessity of building and using special types of 
machinery. This can only be done by the adoption of standard 
specifications of various standard types of apparatus. A com- 
mittee of the American Institute of Electrical Engineers has 
already taken this subject under consideration, and he thought 
that it would be serving alike the interests of the manufac- 
turer and user of electrical apparatus if the National Electric 


Light Association would take some action with a view to co-- 


operating with the Institute and other bodies in this matter. 
Constant duplication of parts resulting in constant duplication 
of a given piece of machinery means, as any manufacturer knows, 
the constant reduction in cost. Variation from a given type 
means increased cost and even the wiping out of an apparent 
profit. He referred to the discussion in England during the past 
year, prompted by the success of American manufacturers in 
obtaining large contracts for electric traction work in Great 
Britain; and the inquiry has often been made, How is it 
possible for American electrical manufacturers, with high 
wages against them, to compete with the English builders, 
whose scale of pay to their workmen is on very much lower 
basis ? If the amount of electric traction machinery manu- 
factured in this country under a system of constant duplica- 
tion and the use of special tools is examined into and then 
electrical establishments on the other side of the water 
visited, and the tendency there towards specialising each 
particular type noted, it would soon be recognised that the 
reason for lower cost and consequently lower selling price, 
on this side of the ocean is brought about by the fact that 
in America this class of work is largely designed by the 
manufacturer, and, as a natural result, is a duplicate of some- 
thing already produced, while on the other side of the 
Atlantic the builder works from the plans of the electrical 
engineer which necessitates his producing something differ- 
ent to fill each different contract. In one case the machinery 
is really manufactured; in the other case the builder rurs a 
jobbing shop. Theconsideration of the subject of standard speci- 
fications would naturally include the prepara‘ion of specifications 
with relation to the manufacture of incandescent lamps. A 
committee of the Association has had this subject under con- 
sideration for several years. 16 has been found practicable 
by a large number of central-station companies to purchase 
their lamps under specifications which provide for the testing 


of samples of the product of the faetory, the payment for 
lamps supplied being based upon the results of the tests. 


The Selling Price of Electric Current.—President Insull, 
in his address, also made some interesting remarks on the 
subject of the selling price of electric current. He thought 
that central station managers could sell their product to the 
greatest number of consumers at the lowest possible price and 
yet obtain a reasonable profit. Interest, he stated, would be 
found to be by far the most important single element entering 
into the cost of current. This item varies very considerably 
with the different classes of service furnished by the central 
station company. The interest factor in cost depends upon 
the yearly average time of consumption and of the product by 
the consumer, or, to put it another way, the interest can be 
figured on the basis of so much per unit of output at maxi- 
mum load. For instance, take two probable extreme classes 
of customers to whom the central station company supplies 
current for lighting purposes. On the one hand is an office 
building whose tenants only use artificial illumination fora 
short space of time each day during the winter only. On the 
other hand, there is a basement customer whose use of current 
averages nearly one-half the day of 24 hours during the whole 
year. The investment per lamp to take care of each of these 
customers is practically the same ; therefore, the total interest 
cost in both cases must be the same. But if this interest cost 
is distributed over the actual units or kilowatt hours con- 
sumed it would be found that the tenant of the office building 
costs many times more for interest per unit of current sold 
than does the occupant of the basement. If the cost of pro- 
duction varies according to the different conditions under 
which the customers use current, it is but fair, he thought, 
that the selling price per unit should vary correspondingly. 
If it does not, the use of electricity by customers whose busi- 
ness is unprofitable to central station managers is of necessity 
encouraged ; and, on the other hand, the use of the product 
by customers whose business at a lower price would yield a 
fair return is discouraged. 


War Tax on Telephone and Telegraph Messages.—The war 
tax bill, which was recently passed by Congress and will take 
effect on July 1, provides for а tax of 1 cent on every tele- 
phone message for which a charge of 15 cents or more is 
made. A tax of 1 cent ia also placed on telegraph messages, 
and telegraph companies incur a penalty of $50 for failure to 
affix a stamp on each telegraph message transmitted, except- 
ing official dispatches of telegraph or railroad companies over 
their own wires and official Lusiness of the Government. 


-—— — 
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LEGAL INTELLIGENCE. 


emm 


Helios Elektricitits Actien Gesellschaft v. Braulik. 


Àn action was heard before Mr. Justice Bigham in the Chancery Division 
on Wednesday last, brought by plaintiffs, who are proprietors of Letters 
Patent No. 18,245, 1888, for certain improvements in electric lampe. Nr. 
Fletcher Moulton, Q.C., and Mr. Sebastian appeared for the plaintiffs ; 
Mr. Astbury, Q.C., aud Mr. J. C. Graham for the defendants. 

Mr. SEBASTIAN said the ground of the action was the alleged 
infringement of the second claim in the specification describing а DeW 
electric lamp. He would therefore confine himself to the second aud 
third claims, which were comparatively simple. Не would not trouble his 
lordship by going through a description of the lamp as а whole, but the 
description of the part in dispute showed that a reflector used was à 
reflector put on the bridge. piece in a particular position, and was either а 
part of the bridge-piece or affixed to it. The action was brought for m- 
fringement of the second claim, which described the construction of the 
bridge-piece. The defendant admitted the sale of the lamp, which wes 
alleged to be an infringement of the patent, but there was а denis] of the 
lamp being an infringement, which the defendants alleged to be invalid. To 
put it shortly, the defendants alleged that the invention contained in the 
second claim of the specification had been anticipated by certain lum|» 
which were said to have been fitted with reflectors attached in the same 
way, manufactured by Messrs. Crompton and Co., and which were used in 
lighting the Mansion House in 1883, Defendants also set up that the 
alleged invention under the second claim was bad fur want of subject-matter. 

His LORDSHIP: In the event of my finding against you on every one 


of those points, will my finding dispose of the action ! : 
Mr. SEBASTIAN replied that it would. , З 
His LORDSHIP: Then we had better hear the evidence about it. Tell 
me. Mr. Sebastian, whether the application of a reflector in а lamp is the 
subject matter of a patent! 
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Mr. SEBASTIAN : I think the witnesses had better tell your lordship. 

His LORDSHIP: No. You tell me. 

Mr. SEBASTIAN said the reason they said it was novel was that it was 
an invention to show the lamp to the greatest advantage, and also that 
with the arc lamps for alternating currents it was important to see the 
exact spot where it should be fixed and the way to produce the best роз- 
gible resulta. 

His LORDSHIP: Is all that the subject of a patent? Putting а 
reflector on a lamp is as old as lamps, I should have thought. 

Mr. SEBASTIAN : I am not suggesting that it is an invention of an 
entirely new line of thought. What I say is that it is an invention. 

His LORDSHIP: What I am putting to you is that it is not an invention. 

Mr. SEBASTIAN : We кау it is something which the inventor found out, 
and, therefore, it is an invention. | 

His LORDSHIP: Did the inventor find out having a reflector to a lamp? 
It sounds to me very odd. 

Mr. SEBASTIAN : You see there їв an alternative claim. 

His LORDSHIP: We need not trouble about that at present. Let us 
dispose of this. Are you going to call experts to tell me that a reflector 
applied to a lamp isan invention ? 

PE SEBASTIAN replied that this was theapplication of a reflector to an 
arc lamp. 

His LORDSHIP : What is there peculiar about this ? 

Mr. SEBASTIAN : What is peculiar is that it is placed in the best pos- 
sible position to show the light. 

H's LORDSHIP: Well, is every reflector which is placed in the best 
possible position with reference to the light it has to reflect the subject 
matter of a patent ? 

Mr. SEBASTIAN: Well, up to this time nobody had ascertained the 
best posaible way of showing the reflection required. | 

Prof. 5. P. THOMPSON said an arc lamp had & tendency when it was 
huvg up high in a room to throw its light downwards. These lamps down 
to 1884 did so of themselves, because down to that time they were prac- 
tically, without exception, worked by means of а descending current —that 
was to say, the upper carbon became hollowed out like a crater, and threw 
the light downwards, and consequently there was but little light thrown 
upwards, From 1884 or 1885 lamps came into use to work with alternating 
currents, and in these lamps the current went up and down in rapid 
succession when the lower carbon threw upwards instead of downwards, 
and then it became important to find out the means of throwing down that 
part of the light which otherwise would go upwards. This was done in 
several different ways by means of large silvered mirrors about the lamp 
outside the globe. 

His LORDSHIP: Were those patented ? 

The WITNESS: I do not remember any claim being made on them. 
Then there were glass prisms. 

His LORDSHIP: Were those patented ? 

WITNESS said he thought they were. Then in 1888 came the patent 
now in question, and iu that the inventor solved the problem of putting 
& mirror of an appropriate kind in a place appropriate to the conditions, 
and by pacing it where he did he gained not only the advantage of 
throwing down wards the light which otherwise would be thrown upwards, 
but he gainel the advantage of stopping a draught of air by which the 
carhon was consumed more slowly. 

His LORDSHIP: Does he claim these incidental advantages ? 

The WITNESS replied in the negative. 

His LORDSHIP: Then [ suppose I have nothing to do with them. Can 
you tell us anything about the supposed use of these by Crompton and Co.! 
Do you know anything about it ! 

The WITNESS: Nothing more than this. Something like two years 
ago, when І was asked to advise the plaintiffs on this particular specifica- 
tion, I made a very careful search аз to the prior use of mirrors in 
connection with arc lamps, and I succeeded in finding none in which there 
was a bridge-piece reflector in the proper place or suitable for use in 
alternating arc lamps. 

His LORDSHIP : Have you, since this action was commenced, made any 
inquiries as to whether Crompton and Co. did use them ! | 

The WITNESS: Yes ; I have been shown a lamp which is said to be of 
the tame sort as those used at the Mansion House, and I have examined it. 
The lamp which was shown to me at the office of the defendants’ solicitors 
appeara to me to be entirely an experimental Jamp. 

Mr. ASTBURY : Is it your view that a reflector in 1888 was new for a 
lamp of alternating current ?— Му view is that in 1888 it was new to place 
a reflector immediately above aud surrounding the upper carbon in arc 
lamps of alternating currents. 

Do you say it was new to put it in continuous current lights ?—Yea, I 
think it would be. 

Was it not a usual thing before 1888 to put a reflector on a lamp where 
it would be seen to the best advantage !—Yes. 

Is there in Crompton and Co.'s lamp a bridge-piece '—Yes. 

Is there a reflector fixed to the bridge-piece f There is a disc fixed to 
the bridge-piece. 

His LORDSHIP: Call it a reflector. 

Mr. ASTBURY : Is there a retlector fixed to the bridge-piece ?—Yes. 

Js there the slightest difference in that and the plaintifts’ lamp ! —Yes, 
t is not placed in such an advantageous position. 

Supposing they turned the bridge-piece round, would there be the 
tlightest difference between that and the defendants’ lamp !—1It depends 
where the arc is. 

His LORDSHIP: Do you admit or not, Mr. Moulton, that this 
(indicating) is a fair representation of the lamps used before your 
patents ‘—Na, 

His LORDSHIP : Then you will have to prove it, Mr. Astbury. Ican- 
not for the life of me see how this can be the subject matter of a patent. 
I shall want you to tell me afterwards, Mr. Moulton, 


Mr, MOULTON, to witness: Is it the same thing having the reflector 
under a mark and having it over a mark !—No. 

Which is the proper place for the reflector having regard to the actual 
good working of the lamp ? — The proper place for the reflector in a lamp 
to throw the light downwards is immediately surrounding the lower end of 
the upper carbon. 

Are there reasons why this should improve the light of the arc—that 
there should be a bridge-piece and disc above the arc ?— Ves. 

Have you any reason to think that it was ever published in that form 
before?—I should not think it was. 

His LORDSHIP : Have you any other witnesses, Mr. Moulton !—I 
think Prof. Thompson has told me everything that I want to know. 

Mr. MOULTON: You see this is not proved. Anticipation is relied on, 
and I should like it proved. 

His LORDSHIP: Call your witnesses, Mr. Astbury. 

Mr. JOHN HAYTON GREENHILL, consulting electrical engineer, 
stated that he recognised the lamp produced. It came from his works at 
Belfast. He received it from Messrs. Crompton and Co. at the latter end of 
1883 or the beginning of 1894. As far ав he remembered it reflected the 
light downwards. The bridge-piece was quite capable of being turned 
round, He first saw lamps of that type at the Mansion House, and wished 
to get them for himself for use in Ireland. 

In answer to Mr. Moulton, WITNESS said he was not quite sure how 
the globe was supported, because he did rot get a globe with the lamp. 

Is there anything tbere to support the globe? I put it to you it was 
supported by the bridge-piece — Oh, no; the globe might have been sup- 
ported below the bridge-piece, but it was quite capable of being supported 
above the bridge · piece. | 

His LORDSHIP: Well, that is the defendants’ case. Have you anythinz 
to say, Mr. Moulton? Have you any other witnesses here you would like 
to call! | 

Mr. MOULTON : I cannot call any witnesses aout this. 

His LORDSHIP: Well, then, I have made up u:y mind about it, unless 
you think you can alter it. 

Mr. MOULTON : I submit that the evidence is very loose about the 
ant cipation, because the lamp is very different to what they say it was 
when it was used. 

His LORDSHIP, in giving judgment, said: І am satisfied in this case 
that there has been an anticipation of this supposed patent, and, as far as 
I am concerned, I do not think that it is the subject matter of a patent at 
all, so that there will be judgment for the defendants, with costs. 


Crawford v. City of London Electric Lighting Co. (Limited). 


In the Queen's Bench Justices Day and Ridley heard a case stated by 
Alderman Ritchie on an application made on April 5 last hy the City 
Solicitor (the appellant), acting on behalf of the City of London Corporation, 
to ascertain the amount of fees and reasonable expenses of an electrical 
inspector under the provisions of the Electric Lighting Orders Confirination 
Act, 1890. 

Mr. P. Rose Innes appeared for appellant аса Mr. Roskill for respondents. 

The question for the opinion of the Court was the construction of 
certain sections of the respondents’ Provisional Order which were 
in dispute between the Electric Lighting Company and the Corpora- 
tion. In April last (see Zhe Electrician, April 8, 1898, page 801) 
application was made to the Alderman to ascertain the amount 
of fees and reasonable expenses of an electric inspector under the 
Act of 1890. The amount claimed to be payable by respondents 
amounted to £1,142. 2з. 7d., the items including rent of laboratory, раз 
and electricity for lighting, salary of two assistants, capital outlay for 
instruments, furniture, fittings, &c., and salary of electric inspector from 
July 17, 1894, to Christmas, 1896, £615. 5s. 9d., less fees received by the 
inspector from May 10, 1895, to Christmas, 1896, £84. The Alderman 
found that the amount of fees was £84, that there were no reasonable 
expenses within the meaning of the Act. The appellant, however, con- 
tended that the Alderman's only jurisdiction was to ascertain the sum 
properly incurred as fees and reasonable expenses of the inspector. The 
Alderinan found that the amount of fees as admitted to be £84. The 
other items in the account he held could not be properly included in the 
expression fees and reasonable expenses of an electrical inspector,” and the 
question now was whether the Alderman was right. 

Mr. Justice DAY said that the only question scemed to be whether the 
Alderman ought to have certified for more than £84. 

Mr. ROSE INNES agreed. His submission was that the Alderman had 
misconstrued the terms of the Order. The only jurisdiction which the 
Alderman had was to find out what were reasonable fees. The Alderman 
had really found that nothing was due to the appellant, as credit had 
been given for the £84. What the Alderman had done was to assume the 
jurisdiction which belonged to their lordships, He submitted that the 
Alderman’s finding was a contradiction in itself. 

Mr. Justice DAY : I do not quite follow what you want us to do. 

Mr. ROSE INNES replied that. he wanted their lordships to send the 
ease back to the Alderman with their construction of the 47th section of 
the 1890 Act. 

Mr. Justice RIDLEY: The Alderman says “I disallow all the reat.” 
It is his business to do that, is it not! 

Mr. ROSE INNES: No; I submit not. I submit he has gone too far. 
He Las dealt with the case as a matter of law. As a matter of fact he has 
decided а question of law, and that on the construction of Section 47 we 
are entitled to nothing. I say that he has construed the section wrongly, 
and that he bad no right to construe it at all; 

Mr. ROSKILL said the question for the Court was whether the items 
mentioned їп the account came within the description “fees and reason- 
able expenses of an electrical inspector,’ as used in Section 47 of the 
Provisional Order. He submitted they did not. 
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Mr. Justice DAY: You have to go before the Alderman in each case to 
show whether they are reasonable or not, if there is a dispute. 

Mr. ROSKILL : Yes, certainly, in each case. He decides it in just the 
same way as he decides the amount of cab fares under the Hackney 
Carriage Act. It would be monstrous to charge à consumer with general 
expenses, The fees to be taken by the inspector were distinct, and they 
had been settled by the proper authority. 

Mr. Justice DAY, in giving judgment, said he saw no reason for disturb- 
ing the decision of the Alderman. If they could give the appellant the 
right to appeal he should be very glad, but he felt that it was out of the 
Court's power to do во. 

Mr. Justice RIDLEY concurred, and the appeal was dismissed with costa. 


Fricker v. Whelan. 


This was an action at Westminster (London) County Court on Monday 
to recover £6. 108., balance of account for electrical work. The claim arose 
out of plaintiff carrying out an electrical installation, cost of lighting for 
а period, loan of arc lamps, &c., for а show of defendant's at the Royal 
Aquarium Thegtre. The defendant said the light failed five times, One 
night there was no light at all, and consequently no performance. He had 
to return the public money, and he thought he was entitled to an allow- 
ance of £10 for the failures. To rebut this evidence a lad who attended 
the machinery was called by the plaintiff, and he deposed that the light 
only failed once. Plaintiff's solicitor said the account would show allow- 


ance had been made for this failure. The judge gave plaintiff judgment 
for £3. 58. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained, of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


8'rect, London 
NOW READY. 


t TuE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price бв. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to он already in {һе telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. 

** ELECTRICAL TESTING FOR TgLEGRAPH ENGINEERS." — By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of T. as applied to electrical lines in general. 
Uhe Author зоне that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. Extract 
from Preface. Demy буо, fully illustrated. 10s. 6d., post free; abroad 11s. 

'"SUBMARINB CaBLE-LAYING AND RzParBING."—By Н. D. Wilkinson, 
M. I. E. E., &o., fully illustrated; price 128. 6d. 

“SIGNALLING AOROSS SPACE WITHOUT Wires BY ELRCTRIO WAVES.’ 
Being a Description of the Work of Hertz and his Successors.—By Dr. О. 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net 
2s. 9d. post free. 

„ ELECTRO Motive Power,” by Mr. Albion T. Snell contains the 
latest information respecting the application of electric energy to minin 
&nd general power transmission purposes, in which the author has ha 
much experience, The book is well printed, on good paper, and contains 
930 illustrations. Price 10s. 6d., post free; abroad, 11s. 


% ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 78. 6d. ; by post, 78. 9d. ; abroad, 88. A 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE. "—T'his book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 

„% ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &е., 
which have made the book indispenssble to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 

In reference to the tenders to be sent in by Aug. 16 to the 
Melbourne City Council for 600,000 arc lamp carbons, Messrs. 
Ellson and Co., electrical engineers, 9, Queen-street, Melbourne, 
Australia, will take charge of the tenders as agents for the vendors. 
Specifications, &c., can still be obtained at the office of The Elec- 
trician. Letters, addressed to Messrs. Ellson and Co., care of The 
Electrician, will be dealt with by the London agents of the firm, 


The Electric Lighting Committee of the Vestry of St. Mary, 
Newington (London), require tenders for the supply and laying of 
insulated electric mains, conduits, junction boxes, &c. Further 
particulars are set out in an advertisement in another column, and 
specifications, &c., can be obtained after to-day at the office of the 
engineers, Messrs. Kincaid, Waller and Manville, 29, Gt. George- 
street, Westminster. Tenders must be sent in to the clerk to the 
vestry (Mr. J. L. Dunham), Veatry Hall, Walworth, S.E., by noon 
of July 22. 

The Technical Instruction Committee of Kingston-upon-Hull 
require tendera for wiring the Municipal Technical School, Park- 
street. Specifications, &c., can be seen at the office of Mr. J. T. 
Riley, D.Sc., 7, Albion-street, Hull, and tenders must be sent in to 
the Town Clerk's office, Town Hall, Hull, before noon of Thursday, 
July 21. Some further particulars are given in an advertisement. 


The Exeter Corporation require tenders for about four miles of 
high and low-tension concentric mains, four transformers, about 
50 meters, and a feed-water heater of about 1,000 gallons capacity. 
Some particulars appear in an advertisement elsewhere, and further 
information can be obtained of the city electrical engineer (Mr. 
H. D. Munro). Tenders to the town clerk (Mr. Geo. R. Shorto), 
Exeter, by 10 a.m. of Monday, 2bth inst. 


The Council of the County Borough of West Ham invite tenders 
for the supply of electrical apparatus, machine tools, &c., for the 
Municipal Technical Institute. Particulars of their requirements 
are given in an advertisement elsewhere, and specification, form of 
tender, &c., may be obtained at the oflice of the principal (Mr. A. 
E. Briscoe), Technical Institute, Romford-road, E. Tenders must 
be sent to the town clerk (Mr. Fred. Е. Hilleary), Town Hall, West 
Ham, E , by noon of the 18th inst. 


The School Board for London invite tenders for the purchase of 
some electric lighting plant, including two 32-kilowatt dynamos 
coupled direct to Parsona steam turbines, switchboard, &c. 
Further particulars are given in our advertisement columns, and 
offers should be sent in to the Board, Victoria-embankment, W.C., 
by noon of Monday next, July 11. : 


The Corporation of Brighton require tenders for the supply 
of unarmoured and armoured lead-covered cables at the Corpo- 
ration electricity works for one year from 31st inst. Tenders 
must be lodged with the town clerk (Mr. Francis J. Tillstone), 
Town Hall, Brighton, by 10 a.m. of 11th inst. 


The Shoreditch (London) Vestry invite tenders for the supply 
and erection of dry back marine type boilers, steam and feed pipes, 
and sundry iron work. Tenders to Dr. H. Mansfield Robinson, 
Town Hall, Old-street, London, E.C., before 4 p.m. of July 12. 


The Vestry of St. Pancras, London, invite tenders for condensing 
plant, steam pipes, &c. ; and also for the supply and laying of large 
cast-iron pipes. Tenders to Mr, C. H. F. Barrett, Vestry Hall, 
Pancras-road, N.W., by noon, July 12. 

The Shoreditch (London) Vestry require tenders for the supply 
and erection of additional continuous-current motor transformers, 
with switchgear and extension switchboard. Tenders to the Vestry 


Clerk, Town Hall, Old-street, London, E.C., by 4 p.m. of the 18th 
inst. 


The Great Yarmouth Corporation require tenders for one 150- 
kilowatt high-speed engine and alternator, steam and exhaust 
pipes. Tenders to Town Clerk by 19th inst. 

The Northwich Guardians invite tenders for the electric lighting 
of the Workhouse. Tenders to Clerk by 14th inst. 

The Tees Union Shipping Company, Middlesbrough, require 
tenders for the construction and erection of an electric coal hoist. 
Tenders to the Secretary by 1th inst. 


The Great Northern Railway Co. of Ireland require tenders for 
an electric lighting installation at their Amiens-street terminus, 
Dublin. Tenders to the Secretary by 23rd inst. 


Tenders are invited for the supply of telephone communication 
and the erection of a line of wire about 10} miles long on the 
estate of Mr. Arthur Bignold, of Loch Rosque, Achnasheen. The 
line to have two terminal instrumenta, and four intermediate ones, 
complete. The first four miles of line to be on poles, followed by 
21 miles underground cable, the remaining four miles to be sub- 
merged in Loch Fannich. Tenders to Mr. J. Patterson, Loch 
Rosque, Achnasheen, N.B., by the 22nd inst. Mr. Patterson vill, 
on receipt of post card two days previous, provide intending teu- 
derers with facilities to view the grounds. 

The Board of Trade, having approved the rules and scale of fees 
for meter testing of the London County Council, the Highways 
Committee propose to add to the instruments at the disposal of 
this department by the purchase of a number of portable ammoters 
and voltmeters. Permission has been already obtained for this 
expenditure. . 

The French Post and Telegraph authorities invite tenders until 
the 28th inst. for the supply of 630 tons of copper or bronze wire. 
Tenders to Le Sous Secretariat d'Etat des Postes et des Télé- 
graphes, 103, Rue de Grenelle, Paris, 
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TENDERS RECEIVED AND ACCEPTED. the Company has just returned to England after a successful visit 
At Wednesday's meeting of the South Shields Corporation, the | to the States, where he has secured agencies for Great Britain and 
Electric Lighting Committee recommended that the tender of the the Colonies for several leading American firms, full particulars of 
British Electric Transformer Company, for supplying six 30 kilo- | Which will be shortly announced. mE 
watt transformers and switchgear at £75. 103. each, be accepted. | The Edinburgh offices of the Brush Electrical Engineering Co. 
This is, we understand, in substitution of the contract let to | have been removed from 6, York-place to new and more commodious 
Messrs. Nalder and Hilton on June 6. premises at Prudential Buildings, 2, St. Andrew'a-square. 


The Leeds City Council have accepted the tender of Messrs. | Mr. J. Hubert Davies, M.I.C.E., of Johannesburg, has taken 
Greenwood and Batley for the supply of two additional engines and | into partnership Mr. W. Spain. The style of the firm will be 
dynamos of about 1,000 н.р., in connection with the extension of | J. Hubert Davies and Spain. 
the eleotric tramway system to the Headingley, Chapeltown and Messrs. Cecil William Baxter and Cecil Wray, electricians and 
Hunslet districts at £15,586. The contract for the supply of 50 | opticians, Borough Mills, Bradford, have dissolved partnership. 
electric cars at £468. 108. per car has been given to Dick, Kerr | Debts by Mr. Baxter, who continues the business. 
and Co., subject to the provision of cars to the satisfaction of the Occupation has now been taken of the large extensions to the 
Committee. The tender of Mr. I, Gould for the extension of the lamp factory of the Ineandescent Electric Lamp Co., Brook Green 
generating station at Crown Point for £4,082. 158., has been | Works, Hammersmith, London; rendered necessary by the increase 
accepted ; and the smith and founder's work has been let to Messrs. | in the demand for the company’s manufactures. | 


Clayton, Son and Co., for £830. 3s. 10d. EPE 
The Edinburgh Town Council have accepted the tender of Babcock BANKRUPTCIES AN D LIQUIDATIONS. А : 
and Wilcox for steam and exhaust pipes, at £2,626, that of John At а meeting of the Times. Electric Lamp Со. Limited) it 
Shaw and Co. for cast-iron pipes and collars, and from R. M‘Lean | Was resolved to wind up the company voluntarily, and to appoint 
and Co. for cast-iron service box frames and covers. Mr. J. L. Lewis, Swau House, Great Swan-alley, E.C., liquidator. 


The Shoreditch (London) Vestry have accepted the tender of Тае быша садыш were confirmed at a subsequent meeting on 


Messrs. Pritchetts and Gold for the supply of а new battery of . : 
accumulators (to discharge at 400 amperes for 6 hours) at a cost of | Edward Augustus Ingold, electrical engineer, 66, Wandsworth 
£1,062, this price including an allowance for and cost of removal of | Bridge-road, Walham Green, London, S.W., has been adjudicated 
the existing battery, bankrupt. The first meeting of creditors will take place on 12th 
The York City Council have accepted the tender of Мевагв. че ta pp VF on Aug. 11, both at Bankruptey- 
Parker and Sharp for th tion of an electricity station building, | 270101088, London. W. O. 
ss 27. 174 12 d FF.. A The пш (Mr. E. J. 2000 of s (Limited), 
. i i Great Hampton-street, Birmingham, states 
The Bethnal Green (London) Board of Guardians have accepted | electrical engineers, i p , лашу PUN 
the tender of Messrs. Calvert and Co. for the electric lighting of | that the onis 5 d ue 1 їв. 94d. After paying 
their new infirmary. 5 ere к, 2241 T : "s ч 1 of ч Iu 
The Public Lighting Committee of the Hastings Town Council гата жылы of 108 64 in ihe pound SAEN pay a 
have placed an order for 2} miles of 7/16 cable with Messrs. bid Ў 
W. T. Glover and Со., at 2120 per mile. 
; The Tunbridge Wells Corporation received nine tenders, varying Sale by Tender.— Offers are invited for the purchase by private 
rom £79 to £207. 5s., for the wiring of the new baths. The tender | treaty of the various sections of the business of Winfields, Limited 
of a local firm (Messrs. Storey and Preston) at £97 has been accepted. (in liquidation), Cambridge-street Works, Birmingham. Some par- 
The Edinburgh Town Council have accepted a tender for the | ticulars are set out in an advertisement elsewhere, and all further 
erection of new offices, stores and other buildings at the electricity | information may be obtained from the liquidator (Mr. W. R. Lane), 


station in Dewar-place, at an estimated cost of £6,000. Cambridge-street Works ; Messrs. James and Lister Lea and Sons, 
APPOINTMENTS VACANT AND FILLED. auctioneers and surveyors, 19, Cannon-street ; and Mr. Henry 
Hendriks, surveyor and auctioneer, 43, Waterloo-street, all in 


From our advertisement columns it will be seen that the Great Birmingham 
Northern Railway Company invite applications for the post of | 108380. | | . 
Stores Superintendent, which must reach the secretary of the Com- | , Plant for Disposal.—Messrs. W. Н. Allen, Son and Co. notify 
pany (Mr. W. Latta), King's-cross Station, London, N., by the | in an advertisement elsewhere that they have ready for immediate 
20th inst. delivery two compound engines and dynamos of their improved 
The Governing Body of the Battersea Polytechnic (London, S. W.) буре. | | . 
require an assistant lecturer and demonstrator in the physics and Personal.—Mr. Wilfred King, who has for many years filled the 


electrical engineering department. Applications to the Secretary. | office of Secretary of the Exchange Telegraph Company and assisted 
See advertisement. in the management, has been appointed Managing Director of the 


The Bournemouth and District Supply Co. (Limited) require a | Company, in place of the late Captain W. H. Davies. 
qualified electrical engineer. Some further particulars are given in German Calcium Carbide Works.—It is stated that Mesers. 
ап advertisement on another page. Brown, Boveri and Co,, of Baden, Switzerland, in conjunction with 
The position of assistant lecturer aud demonstrator of phyaics in | the Deutsche Gold und Silbersheide Anstalt, of Frankfort-on-the- 
the University College of Shettield, is vacant. Applications to be Main, propose to establish large works in Germany for the manu- 
made before July 25. Particulars on application to the Registrar. facture of calcium carbide. 
See advertisement. Tudor Accumulators in Sweden.—A company, entitled the 
Messrs. W. T. Glover require engineers accustomed to laying Svensta Accumulators-fabrik-bolaget Tudor, has been formed, with 
underground mains for light and power. See advertisement. a minimum capital of 50,000 kronor (maximum 150,000 kronor), for 


The Metropolitan Asylums Board require for their Grove Fever | the Purpose of exploiting the Tudor Accumulator in Sweden, 
Hospital, Lower Tooting, S.W., a thoroughly experienced engi- Non-Magnetic Watches and Clocks. — The published announce- 


neer. Applications to the chief office of the Board, Norfolk House, | ments of the watch making industry would lead the unwary to 
Norfolk-street, London, W.C., by 10 a.m. of July 14. suppose that the construction of a truly non-magnetic watch was a 
The governing body of the Royal Agricultural College, Ciren. | matter of small technical difliculty, and that these indispensable 
cester, require a resident Professor of Mathematica and Physics, | instruments can be obtained at the nearest watch dealer's establish. 
Salary £185, with board, &c. Applications to Principal by 23rd inst, um at a low os E^ mu pus ки олеш " here is always 
À Demonstrator of Physics is required for the Technical College, : i T : ned 55 ae Sd tho bon of k 5 7 ын Бы коо 
Huddersfield Salary £100, Applications to the Principal by the . А 1; : пуаш, Ano there cam be 
liking. ^ * no question that this policy is the right one when the article required 
The D h Coll t Sci | 4 -€— is а non-magnetic watch. By the courtesy of Mr. Salter, the 
iun Jur i ево. OF юоюнсе. тешген. сешоввігасог i. manager for Messrs. S. Smith and Son, of 9, Strand, London, W.C., 
gineering. Salary £120, increasing to £150 per annum. Appli- | we have been afforded an opportunity of inspecting several novelties 
cations to the Secretary by 31st inst. recently introduced by bn 7 To the electrician and electrical 
| , | engineer the possession of a perfectly reliable non-magnetic watch 
nid 5 MS ids 85 5 чы mile b. is of the о шор, со Scientific work se electrical 
ard, А . | engineering tests а good watch 18 as necessary ав a good ammeter 

The new engineer was required to have had experience of electric | or voltmeter, or chemical balance, and certainly no present is more 


lighting i i i 
А acceptable to а person engaged in electrical work than а timekeeper 
BUSINESS CHANGES. upon which actual dependence for accuracy can be placed. e 
Messrs. E. P. Allam and Co., electrical engineers, have removed | would mention that Messrs. Smith and Son claim that they were 
from 14 to 11, Hatton-garden, London, Е.С. the creators of the non-magnetic class of watch, and also that they 


Messrs, Н. M. Salmony and Co. (Limited), of 118-120, Charing | are the actual makers on the premises of the articles here referred 
Oross-road, London, W. G., inform us that one of the directors ok to. These non-magnetio watches can now be supplied from a very 
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low price, up to ‘£95 for a silver chronograph which can only be 
completed for delivery 12 months after receipt of order. In the 
manufacture of highly-intricate watch movements great difficulties 
have had to be overcome and heavy expense incurred before the 
evolution of the perfect watch was accomplished, and many larger 
firms, with less professional interest in their highly technical 
industry, have preferred to leave these expensive and laborious 
details to Messrs. Smith and Son, knowing full well that а firm 
whioh has established for itself the highest possible reputation for 
intricate work of this description is unlikely to fall by the way. 
The beautiful and simple escapement which we illustrate has been 
recently introduced with the object of securing an absolutely 
accurate timekeeper, It is well known that a watch, however 
valuable, апа however accurately adjusted, varies with its position, 
Some of even the finest English chronographs varying as much as 
15 to 30 seconds in the 24 hours. The difficulty of attaining 
perfection in this respect is recognised by the Kew Observatory 
authorities who allow certain limits of error in awarding their, 
certificates of merit, but Messrs. Smith and Son claim that they 
have obtained the best of all tests made of watches and chronographs 
at Kew, and have in this practical way built up a name for 
high-class watches and clocks which is known all over the world. 
Certainly, the testimonials which form a prominent feature of the 
handsome catalogue issued by the firm attest the satisfaction of 
purchasers. Ав the catalogue number is engraved on every watch, 
the buyer is assured that his purchase is what it is represented 
to be. Another fecentiy introduced novelty is an absolutely dust- 
proof cap of original design fitted to ordinary watches, entirely 
enclosing the works of the watch while leaving the escapement 
free. There is also a new non-magnetic watch for taking the speed 
of trains, which is supplied in silver at £6. 163. complete. One of 


712 
ive 


BIER t QD 


e —— 


P | 
BULLI RL ERR RR Ш, 
SS == е —° == 


Й 
— 


New Revolving Escapement elevation. 


these watches was recently used in a test on the L. & N. W. line of 
a train which attained a speed of 95 miles an hour, and which 
actually kept up a speed of 90 miles an hour for 10 minutes. 
Other manufactures of electrical interest include workmen’s and 
watchmen’s tell-tales, and non-magnetic clocks specially constructed 
for electricity works, dynamo rooms, &c. We may remark that 
for some years past a split-seconds chronograph manufactured by 
Messrs. Smith and Son has been used by us in testing work with 
very satisfactory results. Messrs. S. Smith and Son's catalogue, 
or as it is more properly termed, ** A Guide to the Purchase of а 
Watch," is a combined technical work and price list of. 160 pages, 
bound in cloth, illustrating and describing 253 different types of 
watches, and is a work fit for the library as a book of reference. 
А copy can be obtained free by post upon application. The book con- 
tains on p. 88 an interesting and detailed explanation of the above 
illustration. | 


The ''Evered" Catalogue.—No truer gauge of the progress of 
the electric lighting industry can be desired than the quite remark- 
able amount of labour and expense devoted to the preparation of 
complete catalogues and price lists of plain and ornamental fittings 
for electric lighting. A most complete catalogue reaches us from 
Messrs. Evered and Co., of Surrey Works, Smethwick, and 27-35, 
Drury-lane, London, W.C., the list containing a large number of 
illustrations of every kind of fitting required for this class of lighting 
work. It is impossible in the limited space at our command to 
do anything like justice to so bulky a tome, but the industry 
certainly owes Messrs. Evered and Co. a large meed of praise 
for the skill brought to bear in assembling so extensive 
and varied a display of these goods. Compared with early and 
even with many later designs for electric light fittings this is, 
indeed, a great advance, and proves that Birmingham can well 
compete with all the world in this class of manufactured goods. 
Where all shows such evidence of perfect acquaintance with the 
requirements of a very exacting trade, catering, as it does, for an 
infinite variety of tastes, it is next to impossible to select any 
special example for particular praise, but naturally the sections of 
the book devoted to the illustration of electroliers contain 
specially fine examples of the metal workers’ art, and between 
pages 34 and 42 some choice designs will be found. In 
ceiling fittings, again, some fine specimens are provided, and 
in standards the advance in recent days is very noticeable. A 
special section of nearly 50 pages is devoted to French and 
antique styles of electroliers, &c., and this part of the book will 


please the eye of the connoisseur. Special reference may be made 
to several electroliers in which Venetian glass of various tints 
figures prominently. There is a large display of wall lights, and in 
particular the designs shown on pages 80-82 call for special men- 
tion. Portable table lamps, lobby lights, and vase lamps are 
shown in many styles, and the 11 pages of handsome figure-stand 
designs show the latest development in this increasingly popular 


.method of electric illumination. We cannot conclude this brief 


notice without a reference to the section devoted to hammered 
iron work, which is one of the largest in the book, and is followed 
by sections dealing with glass and lace shades, &c. It will be 
seen that the trade have in the catalogue under review complete 
evidence that the very varied requirements of the electrical industry 
in the matter of fittings for electric light has been well catered for 
by Messrs. Evered and Co., whose handsome catalogue of nearly 
ej folio pages is an indispensable adjunct to the contractors' 
office. 


Allgemeine Elektricitats Gesellschaft.— This Company an- 


nounce that on the 29th ult. they completed their twenty-five 


thousandth dynamo. The Company at present employ over 9,000 
hands at their works at Berlin. The last machine turned out was 
a continous-current 1,000 H. v. 250-volt machine for the large elec- 
tricity station which is being erected by the recently formed Uber- 
seeische Elektricitats Gesellschaft in Buenos Ayres. In 1896-97 
the total horse-power of the generators and electric motors turned 
out by the Company was 8,350, compared with 5,189 in the previous 
year. 

The War and the Telegraphs.—The Direct United States Cable 
Company inform us that the censorship restrictions of the United 
States War Department upon cipher and code messages have now 
been removed for all points in the West Indies, excepting the 
islands of Cuba, Hayti and Santa Domingo. Messages in code are 
therefore again accepted, with the three above-named exceptions, by 
the usual route at the ordinary low rates. 


The Engineering Magazine."—The contents of the July 
number includes ‘‘Sea Power at the End of the Nineteenth 
Century," by W.C.Clowes ; National Influence and the Isthmian 
Canal, by L M. Haupt; Some Features of Indian Railways," 
by J. W. Parry ; ** The Dilution Process of Sewage Disposal," by 
К. Hering; The Cyanide Process as Applied on the Rand,” by 
W.S. Holms : ** Recent Applications of Electro-Chemistry to the 
Metal Industries," by S. Cowper-Coles ; ** The Economical Use of 
Steam in Non-condensing Engines," by J. B. Stanwood ; *' Effectiee 
Systems for Finding and Keeping Shop Costs," by H. Roland ; 
The High-Speed Steam Yacht as a Factor in Torpedo Boat 
Design," by W. P. Stephens; and Architectural Wrought-Iron 
Ornament," by W. M. Aiken. The number also contains the usual 
Review of the World's Technical Press. Copies may b» had at The 
Electrician, 1, 2 and 3, Salisbury Court, Fleet-street, London. 


Cassier's Magazine.—The July issue of this magazine is entirely 
devoted to naval matters. The articles include one on ‘‘ Power 
Transmission on American War Ships," by G. W. Dickie. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from June 29 to 
July 5, with the ports of destination :— | 

Argentina Buenos Ayres, £110 (telegraph apparatus). Australasia— 
Albany, £143; Auckland, £324; Meibourne, £1,474; Otago, £103; 
Sydney, £1,118 (including £240 telegraph material); Wellington, £220 
(including £100 telegraph material Brazil-Rio Janeiro, £11. Canada 
— Santos, £205. China—Shanghai, £66. Denmark Kolding. £471 
(telegraph material). Germany—Hamburg, £300. Holland—Amsterdam, 
£50; Flushing, £37; Rotterdam, £25 (telegraph material). Jndia— 
Bombay, £51; Calcutta, £111.  ltaly—Spezia, £636. Russia St. 
Petersburg, £16. Siam —Bangkok, £65. South Africa—Cape Town, 
£457; Durban, E76; East London, £62; Port Elizabeth, £259. 
Spain—Barcelona, £13 ; Malaga, £18; Santander, £175. Straits Settle- 
ments — Singapore, £165 (telegraph material). Stoeden Gothenburg, £97 ; 
Stockholm, £1,350 (telegraph material) Uruyuay—Monte Video, £64 


(including £59 telegraph material). Total £8,277, against £15,544 in the 


corresponding week last year (June 30 to July 6). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Balmoral Castle —The arrangements for the electric lighting of 
Balmoral Castle are now being carried into effect. The dynamos will 
be driven by two Gilkes Vortex turbines, which, with a fall of nearly 
80ft., will give about 80 H P. The light will, at the outset, be 
limited to the Queen's private apartments, the ball-room, and a few 


of the principal rooms in the Castle, and it is expected that the 


installation will be in working order by the time Her Majesty 
returns to the North in August. Eventually more than 600 lights 
will be installed in the Castle alone, and if the electric lighting 18 
extended to the stables and outbuildings about 1,000 lights will be 
required. The work is being carried out by the staff at Balmoral 
under the direction of Mr. W. H. Massey. | 
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Barking.—The Light Railway Commissioners recently held an 


inquiry into the application of the Barking District Council to con- . 


struct a light (electric) railway between Barking and Beckton. 
After hearing the evidence the Commissioners decided in favour of 
the scheme. 

The District 
systems of charging for current—6d. 
consumed, or 8d. per unit for the first 
each succeeding hour. The Council have declined an offer of the 
Municipal Electric Supply Co. to take over their Provisional Order. 


Belfast.— A conference took place on Tuesday between a Com- 
mittee of the Town Council and a deputation from the Belfast 
Street Tramways Company relative to the oft-debated question of 
the introduction of electric traction. For the Company it was 
stated that according to the estimate of an expert, the cost of con- 
verting the present system and constructing certain extensions 
would be £525,000, and they would be prepared to undertake this 


Council have decided to adopt alternative 
r unit for all electricity 


work provided the Corporation would extend the lease (which ! 


would expire in 1907) to 1921. The Company would cbarge a 
penny for any distance, and would pay a rental of £6,000 per 
annum. These terms do not appear to have met the views of the 


Council representatives, and the Town Clerk (Sir Samuel Black) | 
The Company also offer to sell ; 


put forward two rival proposals. 
the present undertaking on the basis of £20 a share. 

Birkenhead.—On Wednesday the Council discussed and agreed 
upon the routes of the proposed new electric tramways. The 
Parliamentary Committee have been instructed to prepare plans 
and apply for a Provisional Order. 


Birmingham.—The Technical School Committee have been 
authorised to engage a head teacher of engineering at the Municipal 
Technical School at £300 per annum. 

Blackpool —The General Purposes Committee are considering a 
proposal to light Dickson and Warbrick roads by arc Jamps. 

Boston.—Edmundson's Electricity Corporation notify the Town 
Council that they propose to apply for a Provisional Order for this 
town. The Council, however, themselves propose to undertake 
electric supply. 

Brierley Hill.—The Urban District Council have decided to 
oppose a proposed application by the Midland Electric Corporation 
for Power Distribution for а Provisional Order for the district. 

Bury (Lancs.).—The Chairman of the Electric Lighting Com 
mittee (Mr. Pickup) recently addressed the members of the local 
Tradesmen’s Association on the electric lighting question. He said 
16 was a creditable thing for a comparatively small borough like 
Bury to be in possession of their own gas and electric lighting 
works. He thought that they should also push forward with 
an eleotgio tramway scheme. When great cities like Liver- 
pool Birmingham and Sheffield had lagged behind in acquiring 
the right to supply their own ratepayers with electric cur- 
rent, he thought it spoke well for Bury that they should 
already be in possession of the advantages of electric lighting. 
He ded to give the history of the inception and progress of 
electric lighting in the borough and of the results of the working 
the undertaking to date. He next dealt with the method of 
charging fot current, and contended that the system in force was 
an equitable one. The borough electrical engineer (Mr. S. J. 
Watson) afterwards explained some cha rts which he had prepared, 
showing how the cost of the electric light was worked out. 

Camborne (Cornwall)— The Improvement and Lighting Com- 
mittee are considering an application, just received, for the 
Council’s consent for a Provisional Electric Lighting Order. 

Cheltenham. —The Town Council decided this week to apply to 
the Local Government Board for sanction to borrow a further 
£28,000 for extensions to their electric lighting undertaking. Of 
this sum 23,000 is for main extensions in the present supply area, 
and £25,000 for additions to the present undertaking. 

The Council have referred two applications relating to the con- 
struction of electric tramways in the town and its vicinity to a 
special committee. Mr. R. Bickerdike, of Montreal, offered to 
construct, equip, and operate a system of electric tramways on the 
overhead system in the town and suburbs on condition that the 
Council accorded to his Company an exclusive concession, and that 
the Company's cars and plant be free from taxation. Mr. T. 
Nevins has also indicated his readiness to renew the application 

reviously made by him for power to construct an electric tramway 
tween Cheltenham and Winchcomb. 


Chelsea (London). — The Kensington and Knightsbridge Electric 
Lighting Co. intend to apply for a Provisional Order for this parish. 


Country House Lighting.—The contract for the extensions of 
the electric light installation at Sherborne Parb has been placed 
with Mesars. Drake and Gorham by Lord Sherborne. There is 
abundance of water, and a turbine is being put down about a 
quarter of a mile from the house for driving a dynamo connected 
up to the existing supply mains. 120 additional lights and a new 
D.P. bettery are being provided. 


our and 3d. per unit for 


Croydon.—The Local Government Board have refused to sanc- 
tion the borrowing of £1,000, the sum payable to the British 
Thomson-Houston Co. upon the Corporation taking over the elec- 
tricity works. А number of additional arcs are to be erected in 
South End and the London-road. | 


Darlington.— Prof. Kennedy has submitted his report on the 
proposal to establish electricity works here. The continuous- 
current three-wire system of distribution is recommended. The 
report states that within а couple of years the probable demand for 
current would be equivalent to about 7,000 8-c.p. lamps. The 
total estimated cost is put at £22,000, and the total annual cost 
estimated at £2,300, and the probable income being put at £2,625, 
leaving a profit of £325. The matter will shortly be discussed by 
the Council. 


Douglas (Isle of Man).—Dr. J. A. Fleming has, we understand, 
presented his report to the Town Council. Dr. Fleming estimates 
that the initial outlay in connection with the electric lighting of 
the town would be £25,000, with & possible addition of £5,000 for 
purchase of site. He suggests that at first the pone and 
principal thoroughfares only should be lighted, and that the system 
should be gradually extended. 


. Dover.—The Dover Electricity Co. have again obtained the con- 
tract for the electric lighting of the Sea Front during the season. 
The terms are the same as last year. i 


Dundee.—The Town Council has adopted a report recommend- 
ing that 27 additional arc lamps should be erected in various streets 
at an estimated cost of £838. 17s. The annual cost of maintenance 
would be £550. 


Easthampstead (Berks.).—The Reading Electric Supply Co. 
propose to apply for a Provisional Order for such portions of 
Winkfield and Ascot as are in the district of Easthampstead. 


Eccles.—The charge for current for private lighting has been 
fixed at 7d. per unit for the first hour’s consumption, and 2d. por 
unit afterwards, with 4 minimum charge of 13s. 4d. per quarter. 
The electricity works are making good progress. 


Edinburgh.—The Town Council, on Wednesday, on the recom- 
mendation of the Electric Lighting Committee, decided to extend 
ky rri lighting mains to Dalcarres-street, at an estimated cost 
of £1,600. 


Electricity Supply in the City of London.—A lengthy com- 
munication has been received by the Corporation of the City of 
London from the Charing Cross and Strand Electricity Supply 
Corporation, in which further particulars are given in relation to 
the consent asked by the Strand Electricity Corporation to their 
application for a Provisional Order for the supply of electric 
energy within the City. Under the proposed Order, electric energy 
is to be pida at bd. per unit for lighting, reducible on a sliding 
scale to 4d., and, during certain hours, a further reduction for 
motive power on a sliding scale from 3d. per unit to 2d., the dis- 
tribution to be on the low-pressure continuos-current system. 
The letter states that the Strand Corporation is at present sup- 
plying nearly 120,000 8-c.p. lamps and energy to а large number 


of consumers for driving printing presses and machines, lathes, 


lifts, fans, and for other motive power purposes, the power supplied 
being in the aggregate about 350 H P. Ina subsequent letter (dated 
July Sth) to the City Corporation, the Strand Electricity Corpora- 
tion supplies а severe criticism of а recent statement of Mr. 
Brooke-Hitching as to the capital expenditure involved in the 
proposal that the City Corporation should purchase the City of 
London Electric Lighting Company's undertaking. This matter 
is referred to in an Editorial Note. . 


Fermoy (Cork). —Mr. Е. Ј. Warden-Stevens, consulting engineer 
to the Fermoy Electric Lighting Co., has given formal notice to the 
Town Commissioners of intention to apply for a Provisional Order. 


Gateshead-on-Tyne.—The Town Council have received a noti- 
fication from an electric lighting company of its intention to apply 
for а Provisional Order. 


Glasgow.—The fourth annual Report of the Tramways Com- 
mittee has been issued. The gross revenue amounted to 
£394,111. 12s,, against £370,882. 4з. 4d. last year, and working 
expenses, £293,572. 17s. ld., against £286,286. 1s. 3d., leaving a 
balance of £100,538. 14s. 11d. After allowing for interest, sinking 
fund, rent of Govan and Ibrox tramways, payment to the ** common 
good " and depreciation, amounting in all to £61,149. 2s., there was 
a net balance of £39,389. 128. 11d., which has been transferred to 
the permanent way renewal fund and general reserve fund. Tho 
capital expenditure during the past year was principally in con- 
nection with the introduction of electric traction on the Springburn 
route, and in carrying out authorised tramway extensions. The net 
amount expended for capital purposes during the year was £24,971 
Зз. ld. The report states that the number of horses has been kept 
down in view of the early adoption of electric traction on the Spring- 
burn route, In Nov. last the offer of the Westinghouse Electric Со. 
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was accepted forthe electrical equipment of Springburn and Mitchell- 
street route, as an experiment of the overhead system, and arrange- 
ments had recently been made to similarly equip the High-street 
and Castle-street line in conjunction therewith. The cars were 
being built in the Department's workshops at Coplawhill Оп 
spare ground at the Spripgburn серо the power-house was being 
erected and equipped, and the stables there were being converted 
into car sheds. The whole work was being rapidly pushed forward, 
and it was expected that tho installation would shortly be completed. 
By arrangement with the other committees interested the whole 
route vill be lighted electrically by lamps suspended from the tram- 
way poles. "Various extensions were in course of construction, in 
all of which the rails were being bonded for electric traction. The 
Committee were fully alive to the desirability of developiog the 
tramway system to the fullest extent, and keeping in view the 
adoption of electric traction, the question of the further extension 
has been receiving careful consideration. A report on the subject 
would shortly be presented to the Council, recommending the pro- 
motion of a tramways extension Bill next session. 

The District Committee of the Lanark County Council have 
conditionally approved the scheme of the Glasgow Corporation to 
extend their tramway lines to Shettleston, Tolleross and other 
districts outside the city. Amongst the conditions stipulated is 
one that the tramways are to be equipped electrically. 

Hammersmith (London).—The House-to-House Electric Light 
Supply Co., the Metropolitan Electric Supply Co., and the Ken- 
sington and Knightsbridge Electric Lighting Co., intimate their 
intention to apply for Provisional Orders. 

Hereford.—The Town Council have decided to carry out the 
terms of their Provisional Order. 


Iford.— The District Council have practically arranged terms 
with the Great Eastern Railway Company for the acquisition of a 
site for electricity works. | 


Increase in the Price of Rubber.—A circular has been issued 
to the trade by 24 of the leading india-rubber firms to the effect 
.that, owing to the continued advance in the price of the crude 
materials they have been compelled to advance their prices for 
mechanical rubbers a further 10 per cent. A few months back 
prices were advanced 10 per cent., making an advance of 20 per 
cent, since the beginning of the year. 


Independence Day.—The London staff of the Commercial Cable 
Co. celebrated Independence Day on Monday last by an up-river 
‘excursion, the party numbering about 40. Mr. Fred. Ward (the 
manager in England) accompanied the party, and was joined later 
by Mr. G. G. Ward (the vice-president and general manager of the 
Company) апа other gentlemen. The proceedings included a 
luncheon, at which Success to the Company and The Health of 
the President, Vice-President and other prominent officials were 
toasted with enthusiasm. 


Islington (London).—At the last meeting of the Vestry the 
question of the insurance of the staff at the electric light station, 
under the Workmen's Compensation Act, was discussed, but in view 
of the high rates of the *' tariff " offices it was decided not to effect 
any insurance until experience of the working of the Act has been 
obtained. | 

The Vestry have been notified bythe Metropolitan Electric Supply 
Company of their intention to apply for a Provisional Order for 
Islington. The Parliamentary Committee have been instructed to 
oppose the application. 

4192 is to be expended on the equipment of the boiler plant at 
the station with smoke-consuming devices. 

Kensington (London).—The Vestry have received an offer from 
the House-to-House Electric Light Supply Co. to erect and main- 
tain for 12 months, free of charge, seven arc lamps on the south 
side of Kensington High-street, and to supply free of cost energy 
for such lamps. The County of London and Brush Provincial Co. 
intend to apply for a Provisional Order in this district. Both 
matters are under consideration by the Electric Lighting Committee. 

Kingstown (Dublin).—Messrs. Porte, Sykes and Co., propose 
to apply for а Provisional Order for this town. "The Township 
Commissioners obtained ao Order in 1896, but no attempt has yet 
been made to comply with its provisions. 


Kirkcaldy.—The Town Council on Monday discussed the reports 
recently prepared by Prof. Kennedy as to the advisability of erect- 
ing electricity supply works and of constructing a system of electric 
tramways in the district. At the same meeting it was stated that 
notice had been received from а company of its intention to apply 
for electric lighting powers. Although the subject was debated at 
some length, ап adjournment till September was agreed to, and in 
the meantime further information is to be obtained. 

Kirkby Stephen.—The North-Eastern Railway Co. propose to 
utilise а fall in the river Eden, close to this town, in the generation 
of electricity for lighting the local railway station. 


Laxey-Ramsey Electric Tramway.—Great efforts have been 
made to complete the electric tramway from Laxey to Ramsey. 


The Board of Trade inspection is fixed for the 15th inst., and 
it is anticipated that traffic will be commenced immediately after. 

Lighting Contracts. — The extensive range of premises known as 
the Brixton Bon Marché has been wired for the electric light oy 
Messrs. Geipel and Lange to the specification of Mr. Albion T. 
Snell. The same firm have carried out the work of installation at 
the factory of Fullers (Limited), Hammersmith, both for light 
and power. | 

Light Railway.—The Board of Trade have fixed the 14th inst. 
for considering the objections by the Dudley Corporation to the 
confirmation of the Order made by the Light Railway Commis- 
sioners for the construction of the Dudley and District Light 
(Electric) Railway by the British Electric Traction Co. The 
inquiry will be held at the Board of Trade Offices, London. 


Liverpool—Sir A. B. Forwood, M.P., has been re-elected a 
member of the Tramways Committee. 

London County Council.—At Tuesday's meeting it was an- 
nounced that the Board of Trade had approved the rules and scale 
of fees adopted by the Council with reference to testing and other 
services rendered under the Electric Lighting Acts.“ The Highways 
Committee look to а large increase in the work of the Council's 
testing department, and propose to equip the station with the 
necessary instruments to meet all probable requirements. 


Manchester.—The Electricity Committee presented a report to 
the City Council on Wednesday on the work of the department for 
the year ended March. The number of customers was 1,981, an 
increase of 400 over the previous year. The total number of 8-c.p. 
incandescents connected was 149,176, and there were also 1,399 
arcs, compared with 120,142 and 1,172 respectively. There were 
also 214 motors in use, representing 496 н.р., an increase of 92 
motors, equivalent to 279 н.р. The total length of mains laid was 
80,102 yards, or 45 miles 902 yards, The amount of energy mea- 
sured and accounted for was 3,641,599 units, being 93:11 per cent. 
of the total generated at the works. The net profit, after defraying 
all charges for cost of production, &c., providing for renewals, 
sinking fund and interest amounted to £13,522. 17s. 4d. On 
Sept. 30 last the price of current was reduced from 6d. to 5d. per 
unit consumed, and the fixed charge to long-hour consumers from 
£9 to £7 per annum per unit of demand. Owing to the dispute in 
the engineering trade the construction of a large combined engine 
and dynamo (of 2,500 H. r.), which had been ordered for delivery 
at the Dickinson-street station in October last, was delayed, and 
the Committee were compelled to issue a notice to the effect that 
no new applications for current could be connected until 
the spring of this year. This resulted in a serious loss of 
revenue to the department, and caused much disappointment to 
& large number of firms who had already wired their premises. 
In order to cope with the increasing demand for current for light- 
ing and motive power various extensions of plant were in course of 
construction for the Dickinson-street Station, including six Lanca- 
shire boilers (with mechanical stokers), four tubular boilers, two 
economisers, and two direct-driven electric generators of 2,500 н.р. 
each. Preparations are being made to supply current in the dis- 
tricts of Moss Side, Withington and Levenshulme during the 
coming winter. The Committee had acquired a site in Stuart- 
street for a new generating station, which would have а plant capacity 
of about 100,000 н р. For the purposes of these works and for 
other contemplated extensions further borrowing powers would be 
necessary, and application had been made for sanction to raise an 
additional £200,000. On May 20, 1897, arc lighting in the streets 
was commenced. A considerable additional number of arc lamps 
would shortly be erected in many of the principal thoroughfares of 
the city. | | 

Marylebone (London).—The Vestry have been notified by the 
County of London and Brush Provincial Company and by the Mary- 
lebone Electric Supply Company, of their intention to apply for 
Provisional Orders for the Marylebone district. The Electric 
Lighting Committee have the matter under consideration. 

Metropolitan Asylums Board.— The Local Government Board 
bave sanctioned the proposal of the Board to obtain terms for 


'supplying generating plant for the electric lighting of the Northern 


Hospital without advertising for tenders. 


Morecambe.—The promenade, from East View to West End 
Pier, is now illuminated by arc lamps. The ceremony of switching 
on the current was performed on the 29th ult. by Mrs. Baxter, wife 
of the Chairman of the District Council. 

Newcastle-on-Tyne.—The Town Council, on Wednesday, dis- 
cussed a recommendation of the Electric Lighting Committee 10 
favour of ои up negotiations for the purchase of the under- 
takings of the two local electric light companies, The Committee's 
report was eventually referred back. 

Newport (I. of W.).—The Ventnor Electric Light and Power 
Co. propose to apply for a Provisional Order for this town. 


* See pp. 236-237 of The Electrician Electrical Trades Directory and. 
Handbook for 1898,” 
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North Berwick.—The Town Council have received Messrs. 
Burstall and Monkhouse’s report on the erection of electricity 
supply works. The report recommends the erection of works entail- 
ingan initial expenditure of £7,600. The report also states that it is 
inadvisable to place the station at the present gas works. 

Nottingham.—A report of the special committee appointed to 
oppose the General Power Distributing Company’s Bill was pre- 
sented and discussed at the meeting of the City Council on Monday, 
and the Committee were authorised to continue their opposition to 
the remaining stages of the Bill. 


Petersfield (Hants).—Mr. A. H. Preece is reporting to the 
District Council on electric lighting matters. 


Reduction of Telegraph Rates.—The Great Northern Telegraph 
Company announce that from July lst their rates to Norway are 
reduced to 3d. per word, and to Sweden 34d. per word, with 
а minimum of 10d. per telegram. ! 


Runcorn.—The District Council are to apply for a Provisional 
Order, the receipt of a communication from an electric lighting 
company being the cause for this decision. 


. Self-Propelled Traffic tion.—A special general meet- 
ing of the members of the Self-Propelled Traffic Association was 
held on Monday at Cannon-street Hotel, London, when it was 
decided to amalgamate with the Automobile Club of Great Britain. 
Sir David Salomons explained that the idea of amalgamation 
originated with Mr. R: Wallace, Q C. The new organisation would 
not merely be aclub, but what was called in France a Society of 
Encouragement. The amalgamated body would have a club-house 
in London for the use of its town and country members, and all the 
benefits this association enjoyed from its official connection with 
оре and Belgian clubs would be granted to the Automobile 

ub. 

Shoreditch (London) —At Tuesday's meeting of the Vestry, 
Mr. H. E. Kershaw presented the report of the Lighting Committee 
88 to the reduction of the charge for electric current supplied to 
the public buildings to the same rate as charged for street lighting. 
On the recommendation of Mr. C. N. Russell (chief electrical 
engineer), the Committee suggested, and the Vestry decided, to 
henceforth charge an all-round rate of 3àd. per unit for electric 
energy supplied to public buildings, and to the workhouse and 
infirmary. Mr. Kershaw said this charge was the lowest in London. 
The Metropolitan Electric Supply Co. have notified their intention 
to apply for a Provisional Order for this district, and the County 
of London Co. propose to seek wayleave powers to enable them to 
carry their mains through the parish. Arising out of these notices, 
Mr. Kershaw moved that the Vestry take immediate steps to 
oppose the granting of such powers. He said that in consequence 
of the recent decision of the House of Commons in giving powers 
to the Marylebone Vestry to compete with the local company the 
companies considered the same law would apply to them, and that 
if Parliament was consistent such permission would be given, and 
the company could run in opposition to the Shoreditch undertaking. 
The motion was agreed to. The question of inviting tendera for 
the extension of mains in the Haggerston district will probably be 
discussed at next meeting. 


Smoke Nuisance.— At Marylebone Police Court on Friday Mr. 
Lane, Q.C., heard the adjourned summons taken out by the Pad- 
dington Vestry against the Metropolitan Electric Supply Co. for 
allowing black smoke to issue from the chimney at their generating 
station at Amberley-road, Paddington. The case came before the 
Court on May 26, and was adjourned, the Company undertaking 
to do their best to abate the nuisance. Mr. Byron, for the Vestry, 
said there had been practically no ditference in the volume of smoke 
emitted. Mr. Bower, for defendants, admitted that the nuisance 
still existed, but called evidence to show that, owing to the Welsh 
coal strike the Company could not obtain smokeless coal. Mr. 
Lane pointed out that the engineers at the other stations referred to 
had not been called, and in the absence of their evidence be must 
dismiss the summons. 


South Africa.— The British and South African Export Gazett: 
states that an electrical plant was recently supplied to the Aurora 
West gold mine, through Measrs. Reunert and Lenz, of Johannesburg, 
by the Allgemeine Elektricitats Gesellschaft. 

Two 35. H. p. horizontal engines have been delivered by Messrs. 
Davey, Paxraan and Co. to the order of the Durban Town Council, 
as part of the Council’s new electric lighting plant. Four Thomson- 
Houston dynamos have also been delivered through Messrs. Davey, 
Paxman and Co. 

The Durban Town Council are likely to be shortly in the market 
for electric tramway plant. 

A proposition for the lighting of De!agoa Bay by electricity is 
under discussion. 

The Table Bay Harbour Board contemplate erecting electric 
cranes at the docks. 

In the Cape Government estimates а sum of £10,459 has been set 
apart for the construction of new and supplementary telegraph lines. 


The electrio light is being installed at Government House, the 
police camp and jail, Bulawayo. 

The value of the machinery imported into the South African 
Republic in March amounted to £136,530, a decrease of £47,975 
compared with the corresponding month of last year. 

A Bill has been introduced in the Natal Parliament to utilise a 
portion of the Howick Falls in the generation of electric current 
for a proposed electric tramway and other purposes. 


Southampton.—The Corporation took over the whole of the 
tramway and 'bus system on Friday. It is proposed to forthwith 
equip the tram lines electrically. 


St. Helen’s.—The Local Government Board have sanctioned the 
borrowing of £17,500 for improving the lighting arrangements of 
the borough. The borough surveyor has been instructed to pre- 

are plans for the concentration of the whole of the electric 
ighting and traction plant at the Boundary-road site. 


St. Pancras.—At Wednesday's meeting of the Vestry, Dr. W. 
Smith presented the report of the Electricity and Public Lighting 
Committee. The Metropolitan Electric Supply Co. have intimated 
their intention to apply for a Provisional Order for St. Pancras. 


Stockport.—The Electric Light Committee anticipate being able 
to supply electric current about the beginning of November. 


Trowbridge.—A Committee is reporting upon a notice of inten- 
tion to apply for a Provisional Order. 


Tunbridge Wells.—The accounts of the electricity department 
were discussed at the mecting of the Town Council on Wednesday. 
The receipts from private consumers were £4,708, and from public 
lighting £435. The average price of current for private lighting 
was 5:754, per unit, and for public lighting 2 33d. The net profit 
for the year was £1,632, while the surplus to date, including £900 
voted to the relief of the general district rate, and after meeting all 
calls on capital and revenue accounts was £3,260. The number of 
units sold to private customers was 194,763, and for public lighting 
63,878. The Electric Lighting Committee advised the revision of 
the present scale of charges for the supply of current, so as to give 
consumers the advantage of the prosperity of the undertaking. 
The revision will reduce the receipts from private lighting by 
£1,000 per year, and from public lighting by £200. The report 
was adopted. 


Uckfield (Sussex).—The Crowborough Gas Co. propose to apply 
for a Provisional Electric Lighting Order for this district. 


Vera Oruz (Mexico).—An electric lighting plant has been 
installed here for use at the departmental offices of the Mexican 
Railway Company and on the pier, 16 arcs and 114 incandescents 
being employed. 

The Alvarado line of railway runs from Vera Cruz to Alvarado, 
a distance of about 40 miles, and is worked on very economical 
principles. It was originally intended to ran the road from 
Xalapa, the capital of the State of Vera Cruz, on the Interoceanic 
line, to Cordova, on the Mexican line, through the coffee country. 
The road is now open some 19 miles to Teocelo, whence to Cordova 
the country is so broken that it is doubtful whether the line can 
be advantageously carried on. The road was constructed as an 
electric line, and a power station erected at Xico, where there is 
natural water power, the most modern generating plant of American 
manufacture being installed, producing about 2,000 н.р., and 
capable of running 100 cars a day. The traffic, however, at present 
only calls for 10 cars а day, and it does not pay to run the line 
electrically, so steam is used. The electric plant, which represents 
а large capital outlay, is employed for lighting Xalapa and the town 
of Cuatapec. 


Walthamstow.—At the District Council'S meeting last week 
one member asserted that it was contemplated to give all residents 
an opportunity of making use of the electric light, which it was 
believed could be supplied at a cost equal to only 1s. per 1,000ft. 
for gas. 


Wednesbury.—The agreement with the Midland Electric Cor- 
poration for Power Distribution has been revised so as to permit 
the commencement of operations in this district as soon as the 
Provisional Order has been obtained. 


West Bromwich. —An elaborate report by the Tramways Sub- 
Committee on the present position of the tramways question has 
been issued. After dealing with the history of the existing 
tramway undertaking, details are given of the systems of traction 
employed in the various towns visited by the Committee. The 
proposals of the British Electric Traction Company are next dealt 
with. That Company offered to introduce the overhead system of 
traction in such a manner as to embody all the latest improvements, 
and, in view of the fact that other neighbouring lines which they 
hope to run in connection with the tramways of the South 
Staffordshire Company ате to be equipped on the same system, 
the Committee trust that their proposal will receive favourable con- 
sideration. The Committee, takin g into consideration the fact that 
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the Corporation have lately obtained a Provisional Electric Lighting 
Order, think that electric lighting and tramways could be worked 
to the advantage and benefit of the town, and unanimously 
recommend the Council to puchase the part of the tramway 
undertaking within the borough on the expiration of the present 
lease, and to apply for powers to equip and work the lines. 1 
the Corporation do not acquire the tramways the Committee 
recommend the reconstruction of the permanant way of the whole 
of the existing lines. "The report recommends the adoption of the 
overhead system of traction ; that the poles should be placed in the 
centre of the roads where the width from kerb to kerb is not less 
than 36ft., and that the Corporation should be allowed to use 
them for arc lighting free of charge ; that arrangements should be 
made to supply current to the Company by the Corporation from 
their proposed electricity supply station. The adoption of small 
cars, to be lighted by electricity, and & five-minute service over 
portion of the lines with a ten-minute service over the remainder, 
at popular prices, are recommended. 

Winchester —The works of the Winchester Electric Light and 
Power Co. were formally opened on the 30th ult., the ceremony of 
switching on the current being performed by the Mayoress (Miss 
Bowker). The plant consists of two water-tube boilers, two 75 
B.H P. Belliss engines and two shunt-wound Parker dynamos. 
There is also a battery of accumulators. Thc contractors for the 
whole of the work were Edmundson's Electricity Corporation. 

Withington.—The District Council have resolved to promote а 
Bill for power to equip and work the local tramways electrically. 

Wolverhampton.—The Special Tramways Committee have pre- 
sented а report in which they pronounce the overhead trolley 
the most suitable form of traction for the borough tramways, and 
recommend the Corporation to acquire such portion of the lines as 
lie within their district. The report further states that the British 

Electric Traction Co. had made an offer to take the lines on lease 
and reconstruct them, to take electricity from the Corporati n, 
and in addition to pay a rental of £50 per mile and a sum equal to 
5 per cent. on the capital outlay by the Corporation. 


Worthing.— An acrimonious discussion arose at the meeting of 
the Town Council on Tuesday over the appointment of a consulting 
electrical engineer. Аб the last sitting the Council decided to 
appoint Messrs. Burstall and Monkhouse ; but the Electric Lighting 
Committee now recommended that this resolution be rescinded, and 
that Mr. A. Wright be appointed. Alderman Linfield formally 
moved the adoption of the Committee's report, but hoped that it 
would be rejected —a hope which was realised after a lengthy debate. 


York.—At the meeting of the City Council, on Monday, it was 
decided to spend £274 in altering the dynamos at the station so as 
to make them suitable for supplying current for traction purposes. 


COMPANIES MEETINGS AND REPORTS. 


— 


United River Plate Telephone Company (Limited). 


The twelfth annual ordinary general meeting of the Company was held 
on Tuesday at Winchester House, Old Broad-street, London, under the 
presidency of Mr. J. Irving Courtenay. 

The SECRETARY (Mr. Robert Herring) read the notice convening the 
meeting and the report of the Directors was taken as read. 

. The CHAIRMAN then said : Gentlemen, it needs no words cf mine to 
show that the position of the Company is a very satisfactory one, and that, 
from the evidence before us of the gradual and sure progress of the Com- 
pany, there is every reasonable anticipation of а safe and a prosperous 
future. It will be remembered that after weathering the financial crisis 
1890 to 1893, during which, as you well know, many River Plate enterprises 
not only failed to pay dividends but defaulted on their debenture interest, 
our Company, which had never failed to promptly meet every item of its 
indebtedness, began to be again dividend-paying. It was a modest 3 per 
cent. dividend for the year 1894, but it was 4 per cent. for 1895, 5 per 
cont. for 1896, and now, with your approval, it will реб per cent. for 1897. 
For each of these years a substantial sum was also carried forward. For 
the last, the one we have especially before us to-day, we not only do all 
and more than we have done in any previous year, but we propose also to 
place the handsome sum of £10,000 to а reserve fund. I think, 
gentlemen, we may with reason congratulate ourselves on our posi- 
tion. The Company's issued share capital remains the same, £290,000. 
The outstandiog Five per Cent. Debenture Stock (£151,753) has been 
increased during the past year to the extent of £5,000, which amount was 
sold to provide a first payment on our new central office property in Buenos 
Aires. The interest on the debenture stock has therefore been increased 
on that account. Sundry creditors, an item in 1897 amounting to £3,591, 
in 1898 stood at £1,978, or less by £1,615. Subscriptions in advance at 
£1,585, or £650 in excess of the previous year, indicate that collections 
have been good. The depreciation fund was increased by £1,000, and 
now stands at £3,000. You will remember that we have been regularly 
writing off from amounts apportioned to this fund against the item upon 
the opposite side of the balance-sheet covering the expense of the conver- 
sion of the Seven per Cent. Debentures to Five per Cent. Debenture 
Stock. This item originally amounting to £29,209, it will be seen now 


D ———À n€————Á s n QÀ — ÀÀ — S. ::2£& (1tà à11— 


amounts to only £8,209. It is expected to wholly disappear dur- 
ing the next few years Suspense Account, £1,010, is a difference 
їп our favour in the valuation of balances in paper currency 
in our Buenos Aires accounts. With a higher gold premium 
this item would be reduced, and with а lower premium it would be 
increased. At present it stands practically as a special reserve against a 
rise in the gold premium. The item profit and loss in the balance-sheet is 
a particularly satisfactory one. The balance from the previous year, 
£7,576, is the largest we have ever brought forward ; the profit for the year, 
£23,539, is larger by £3,000 than for any previous year ; and the amount 
refunded on account of taxes, £6,240, provides a substantial sum towards 
a reserve fund. The total of £37,555 leaves a practical reserve, after paying 
6 per cent, dividend, of £20,000. The additional capital expenditure is £4,121, 
or £526 less than for the year before. This item has been for many years 
kept down to the closest possible figure, by charging to revenue much that 
might well have been put to capital account. We have had constantly 
before us the expenditure which would become necessary consequent upon 
our large increase in subscribera and the improved plant which it would 
be imperative to arrange for by the time we were in occupation of 
our new central office in Buenos Aires. In the meantime, every economy 
in expenditure consonant with the providing сЁ а good service has 
been practised, with the result that we are now in а position to 
go ahead to the best advantage with the necessary outlay. Sundry 
debtors, £3,221, is £1,500 less in amount than for 1896, which again 
shows that the collections during the year were extremely good. We 
now come to an item of importance—investments, This is sub-divided into 
two—Real Estate in the River Plate, and Other Investments. The former is 
the sum of two amounts —expenditure upon the new central office 
property, £10,916, and land in Mendoza as it has appeared in previous 
balance-sheets. The latter item, taken for а bad debt a number of years 
ago, originally stood at £992, but has been written down to £492. The 
other investments are аз follows :—Hailway, Colonial and other securities 
at coat, £16,399. 23. ; shares and bond of the Provincial Telephone Com- 
pany of Buenos Aires, £10,006. 7s. Ad., and Municipal Bonds of the 
City of Buenos Aires, £6,240., making a total of 852,645. Os. 4d. 
The market. value of the Railway, Colonial and other securities is to-day 
about £1,C00 higher than the figures I have just given. "The Provincial 
Telephone Company shares are of the nominal value of $76,000 Argentine 
currency, and are carried iu our accounts at their cost price £6,944. 8s. 11d. 
The Provincial Company's bond is for $50,000 currency, and is a first 
charge ; it bears interest at 7 per cent., which has been regularly 
paid. Its shares have so far been non-dividend paying, but the business 
shows constant improvement. The Buenos Aires Municipal Bonds were 
accepted by us in satisfaction of our claim for refund of taxes. They 
are nominally $110,700, and bear interest at 6 per cent. Their last- 
quoted price was $75 per cent. at which they would net £6,240. The 
dividends received from the securities referred to under the head of 
“other investments" now amount to £1,454 annually, or nearly 44 рег 
cent. on their total amount. Asa whole, these investments are considered 
fully worth the value at which they appear. Bills receivable and cash, a 
total of £5,634, amount to £1,455 less than the previous year, mainly 
resulting from payments made in Buenos Aires early in this year on the 
new building account. On the credit side of our account, the first item, 
subscriptions, rentals, messages, sales, &c., in the River Plate, £67,208, 
shows the satisfactory increase of £6,883 over the previous year. 
While this large increase was in part owing to the more favourable 
gold premium, which averaged during the year 182 per cent. a3 


against 192 per cent., it was mainly due to the increased collections 


from new business, We might be too sanguine in looking for a further 
equal increase during the present year, but it may be said that, up to the 
present, uie collections for this year show every indication of considerably 
exceeding those of last year. Transfer fees show that there have been about 
90 per cent. more dealing in the sbares and debentures than in the previous 
year. Dividends and interest on securities show the appreciable increase 
of £372. On the debtor side the charges for maintenance, salaries, wages, 
&c., in the River Plate are £33,780, or £3,576 more than last year. This 
increase, although largely attributable to the increased force required, 18 
also due, to a considerable extent to the reduced gold premium, which, of 
course, gives a larger sterling value to all salaries and wages payable in 
paper. Expenses in London, £2,677, are £362 more than for the previous 
year, owing to the Directors now taking their fees to which they are entitled 
—for the first time in eight years. While the Company suffered under the 
great depression in Argentina, and paid no dividends, the Directors 
voluntarily waived the one-half of their fees. As the Company resumed 
paying dividends they, by degrees, have resumed their compensation. The 
proposed appropriation of profit is perhaps not the least pleasiug of 
the figures we have presented. With a total, after paying Our 
debenture interest, of £37,355, at our disposition, we propose to pay 
a 6 per cent. dividend, to put £10,000 to a reserve fund and £3,000 
to depreciation fund, carrying forward £6,955, I have gone very fully 
into the accounts, aud I do not think that I can add anything to what I 
have said. After these have been dealt with by the meeting, aud the other 
formal business concluded, I intend to say a few words in regard to the 
proposed issue of the remainder of the Debenture stock. І now move: — 

a a the report and accounts presented and the dividend recommendc be 
approved,” 

The MANAGING DIRECTOR (Mr. Frank W. Jones) seconded the 
motion which was carried unanimously, after the CHAIRMAN had 
announced that there would be two meetings in the future of this Company 
every year—not necessarily to declare a dividend, but to place the position 
of affairs before the sharcholders and to meet them. 

The retiring Directors — Mr. F. W. Jones and Mr. Frederick Green Were 
re-elected, as were also the auditors, Mesars. Welton, Jones and Co. 
The MANAGING DIRECTOR proposed a vote of thanks 
Staff in Buenos Ayres for the way in which the Company were 


to the 
served 


* 
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there. It was, he said, very largely—in fact, mainly—owing to the 
services of their staff that the great progress and success of the Company 
were due. 

Mr. JAMES ANDERSON seconded the motion, and it was carried 
unanimously. 

The CHAIRMAN then said: I now propose to make a few remarks 
with respect to the issue of the remainder of our debenture stock, 
£48,267—a measure which has now become desirable We have 
before us a considerable expenditure, which, although not imme- 
diately pressing, should be provided for at an early date. The advisability 
vf owning the building in which our permanent central office in Buenos 
Aires is to be situated has long been impressed upon the minds of the 
Directors, and the subject has been one of serious thought with 
our Manager and Consulting Directors in the River Plate. For 
many years the location and character of the building and the 
improved plant, switchboards and service generally that we an- 
ticipated would accompany its occupancy, has been made a study 
in both London and Buenos Aires, with the result that we have iu 
progress at the present time a building especially adapted to our require- 
ments, occupying a position not to be surpassed for own uses and most 
advantageously located for renting. We think the value of this property as 
an investment will largely increase, and that as a central office site 
it will be simply invaluable. In connection with this building we 
propose to inaugurate a new and greatly improved service, with a new 
multiple switchboard of a capacity for 10,C00 subscribers, with metallic 
circuits arranged by degrees for all our subscribera, and with every adi. 
tional improvement that experience shows to be advantageous to adopt. 
That our service has been appreciated is manifest by the growth of our 
list of subscribers ; it is intended to keep pace with improvements that 
have elsewhere been established and proved, and to insure the best possible 
service by every means in our power. In addition to what I have stated, 
we look forward to owniug our chief sub-oflices, and also to trunk 
lines connecting our Buenos Aires and Rosario Exchanges, which 
would be some 200 miles in length. What I have outlined would require 
much more than the intended Debenture issue, but a considerable portion 
of it is not pressing, and must wait our convenience and future provision 
as to capital. By the time this is required we have good reason to believe 
that there will be no ditficulty in placing whatever amount of our unissued 
share capital may Le necessary for the purpose. Now as to the early issue 
of the remaining Debenture stock. It is £48,267, not a very large amount, 
and considering this, it has been thought best to, at least for the present, 
confine the issue to our shareholders, to whom it is intended to be 
offered at a small premium. The amount of this stock that is or can be 
issued, is £200,000. It is a firat charge by way of a floating security on the 
entire undertakiug of the Company and all of its property whatsoever, 
present and future. No stock ranking equally with it can be issued by the 
Company without the consent in writing of holders of stock of not less in 
amount than three-fourths of the amount of stock at the time being 
existing, and without the issued capital of the Company being in- 
ereased to an amount not less in proportion than the present exist- 
ing ratio between the issued capital of the Company and the 
authorised issue of Debenture stock, viz., £290,000 capital and £200,000 

ebenture stock. The stock is not redeemable until 1989, except at the 
option of the Company on six months’ notice at the price of £110 for every 
£100 of stock. The interest, 5 per cent., payable half-yearly on January 1st 
and July 1st, amounting to £10,000 per annum, is more than three times 
covered by the present net earnings of the Company. I have given you a 
full statement in regard to the debenture issue, and I may add, in con- 
clusion, that we propose to send out the necessary circulars in regard to it 
with the dividend on the 15th inst. 

Mr. LEA-SMITH proposed a vote of thanks to the Chairman and 


Directors. 


Mr. ANDERSON seconded the motion, which was carried unanimously. 

The CHAIRMAN thanked the shareholders on behalf of himself and 
his colleagues, aud said: We have gone through stormy times, but even 
in stormy times the shareholders stood by us and did not bully us. We 
have survived all those times, and it is a great satisfaction to us to meet 
the shareholdera when things are going on so smoothly as they are now. 
Directors do not always meet with the approbation of their shareholders, 
who do not realise that it is especially in adverse times that hard work 
falls upon the Directors. As far as we can see there is nothing of an 
adverse nature which is likely to befall us. 

The preceedings then terminated. 


India-Rubber, Gutta-Percha, and Telegraph Works Co. 
(Limited). 


A meeting of this Company was held in London yesterday, “for the 
purpose of obtaining the sanction of the shareholders to the payment of 
an interim dividend of 2} per cent., or 5s. а share, free of income tax.” 
The Hon. H. Marsham presided. 

The SECRETARY (Mr. T. J. Lloyd) having read the notice convening 
the meeting, 

The CHAIRMAN said : Gentlemen, we have asked for your attendance 
to approve the declaration of an interim dividend. As is usual at these 
meetings, there are no accounts or balance-sheet to lay before you, but I 
shall oller a few general remarks which may be of interest. During 
the half-year to the 30th uit. the general business of the Company has 
been well maintained, and the turnover shows an advance on the results 
for the same period of 1837. On the other hand, we have had au 
enhanced price of raw materials to contend with, and great difficulty iu 
getting the people who purchase our manufactures to recognise the fact. 
As mentione] at the last. general meeting, we and other manufacturers of 


| ndia rubber goods were unwillingly driven to raise our selling price 10 per 


cent., aud within the last week we have been obliged to notify a further 
increase. In our general electrical business we have been busy, and the 
efficiency of our works at Silvertown and Persan has enabled us to meet 
the heavy strain thrown on our productive powers. In submarine cable 
work we have unfortunately had little to do. Our steamer, the Silver- 
town,” is at present at sea on charter in the Atlantic, and has done very 
good work for her present employers. He then moved the payment of 
the dividend (free of income tax) which was unanimously approved. 


Thomas Parker (Limited). 


The annual meeting of the shareholders of this Company was held on 
Tuesday at the works, Wednesfield-road, Wolverhampton. 

The CHAIRMAN (Mr. C. T. Mander) moved the adoption of the report, 
which appeared in our last issue. He said that the Company had done 
well during the past year, but they might have done more business but for 
the engineers’ strike, as machinery which was on order a couple of years 
ago in some cases was hardly in position at the present time. The result 
had been that what new machinery they had had in sincethe last meeting 
had hardly been able to show its capacity. There was one thing in the 
report which he regretted, and that was the statement that they wanted 
to create more debentures. It was not made clear that those debentures 
were partly to take up the existing debentures. If they issued £50,000 
debentures now it would leave them а good balance in hand, which would 
naturally nearly all go into the business in the shape of more machinery, 
which was badly needed in some departments. 

Mr. THOMAS PARKER seconded the motion, and said they had arrived 
at a stage in the history of the Company when there was cause for con- 
siderable gratification. He thought they had done a great work and made 
a good name in spite of obstacles. They could have done a great deal more, 
and it lay with them to decide how much more business they would do. 
The issue of debentures was an effort to put them in a position to under- 
take more business. They had contracts on land of great value, and they 
could have work of the value of £1,000,000, notwithstanding that they 
had never advertised the concern. Therefore, if the shareholders sup- 
ported them, as they no doubt would, there was a prospect of having a 
property there that would be entirely satisfactory to them all. The volume 
of business had so increased that they had outstanding debts to the amount 
of £38,855, against £19,866 last year, and that wasa very considerable sum 
to be locked up over and above what was locked up previously. 

The CHAIRMAN, in answer to various questions, said the machinery 
was kept up with renewals, and was practically in as good a condition as 
when it was put in. A considerable percentage had been knocked off the 
original cost of tools and patterns, and he considered the patents were 
probably worth double the amount represented in the books. He thought 
it would be better to issue Debentures than fresh capital, and pointed out 
that their shares were now quoted in the market at 154, and expressed 
himself sanguine that the Debentures would be applied for. Up to the 
present £9,C00 had been actually allotted. 

The resolution was agreed to. | 

The CHAIRMAN then moved the payment of a dividend of 8 per cent., 
and this was also approved. 

Mr. W. Thomas was re-elected a Director, and Messrs. Allen, Edwards 
and Smith having been re-elected the auditors, the proceedings terminated 
with a vote of thanks to the Chairman. 


Electrical Power Storage Co. (Limited). 


The report of the Directors of this Company for the year to May 31 
last states that the net profit was £4,389. бв. 5d., which, with a balance of 
£242. Os. 2d. from last account, amounts to £4,651. 6a. 7d., and the 
Directors recommend the payment of a dividend of 5 per cent. on the 
Ordinary shares, absorbing £4,274. 16s., leaving £356. 10s. 7d. to be carried 
forward. 

Provision has been made for the maintenance of buildings, plant, tools, 
&c., at а cost of £2,610. 12s. 1d. A considerable portion of the area 
obtained during last year for the extension of the Millwall Works has now 
been built upon, and the shops fitted with newest types of machinery. 
The increased facilities thus obtained have enabled the Company to keep 
pace with the growing demands for its manufactures. The Company is 
now producing nearly all standard British and Continental types of 
secondary - batteries, provided with Planté formed or pasted plates, and is 
thus in an exceptional position for executing contracts to the various 
requirements of consulting and acting engincera throughout the country. 
The Directors announce that during the past year a Royal Warrant was 
issued appointing the Company storage battery makers to Her Majesty the 
Queen. This is the first and only Royal Warrant which has been granted 
for any electric appliances. 

Owing to ill-health Mr. Frank King, who has been Manager of the pre- 
sent Company since its formation, has tendered his resignation, which the 
Directors have accepted with the utinost regret, and have unanimously 
elected him to a seat at the Board. 

The retiring Director, Sir James Pender, Bart., M.P., offers himaelf for 
re-election. 


Edmundsons’ Electricity Corporation (Limited). 


The firat annual report of the Directors of this Company for the period 
to March 31 last states that the principal business of the old Company 
(Edinundsons! Limited}, namely, complete electric light installations for 
private houses, has been well maintained. ‘Lhe contracts for central station 
work at Folkestone, Winchester, Salisbury and Ventnor, which the Com- 
pany took over. from Edmundsons' Limited, are approaching completion. 


In the first three towns the supply of current has been commenced, and 


the Directors consider the demand is most satisfactory. Contracts have 
Р | 
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been entered into for the erection of supply stations at Newmarket, High 
Wycombe, Bromley (Kent), Chislehurst and Alderley Edge, and contracts 
for extensions have been secured for Shrewsbury and Woolwich. Contracte 
have been made with the local authorities of Montrose and Brechin for the 
transfer of their electric lighting powers, and the States of Guernsey have 
passed a Bill giving the Company electric lighting powers for that island. 
Negotiations with several other towns are in progress. The Company is 
able to secure a large proportion of the house wiring required in the towns 
in wbich they are carrying out station work, and the Directors look forward 
to a considerable increase in this department of the business, 

The net profit is £7,645. Js. 2d. Af er deducting £2,500 interest on 
purchase money to date of completion, there remains an available balance 
of £5,145. 4s. 2d., and the Directors recommend a dividend of 5 per cent. 
upon the Ordinary shares, absorbing £4,132. 10s., leaving £1,012. 14s. 2d. 
to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


BRITISH PREE ELECTRIC LIGHT WIRING SYNDICATE (LIMITED).— 
This Company was registered on June 30, with a capital of £10,000, in 
£1 shares, to enter into an agreement with Mr. Walter C. Johnson, trading 
as Johnson and Phillips, to construct, lay down aud fix all necessary cables, 
wirea, batteries, lamps, motors, dynamos, plant, &c., and to carry on the 
business of electricians, electrical and mechanical engineers, suppliers of 
electricity, and manufacturers of and dealers iu electrical apparatus. The 
first subscribers are: Walter C. Johnson, Sydney Pateraon, Claude Н. 
Johnson, J. Macgregor, L. Hunter, P. M. Randall aud G. Whale. The 
first Directors are: Walter C. Johnson and Sydney Paterson. 


CAMBORNE ELECTRICITY SUPPLY CO. (LIMITED). —This Company was 
registered on June 27, with a capital of £10,000, in £1 shares, to apply 
for, obtain, undertake and carry out the provisions of a licence or Pro- 
visional Order for the supply of electric light and power to the township 
of Camborne and its neighbourhood, and to carry on the business of elec- 
tricians, electrical and mechanical engineers, suppliers of electricity, and 
manufacturers of and dealera in electrical apparatus. The first subscribers 
are: Frank Crawter (electrical engineer), E. E. Sharp, А. С. Moore, A. 
Ward, G. E. Barr, А. Green, and F. T. Dorman. 


LYMINGTON ELBCTRIC LIGHT AND POWER CO, (LIMIT BD). —This Com- 
painy was registered on June 29 with a capital of £10,000, in £5 shares, to 
carry on the busines3 of electrical and mechanical engineers and con- 
tractors, electricians, electrical apparatus manufacturera and suppliers of 
electricity. The subscribers are the same as those of the Urban Electric 
Supply Co. 

POTTERIES ELECTRIC TRACTION CO. (LIMITED). —This Company was 
registered on June 28, with a capital of £400,000 in £10 shares (of which 
20,000 are Preference), to carry on the business of carriera of passengers 
воа goods, electrical engineers, electricians, epgineere, contractors, manu- 
facturers of aud dealers in railway, tramway, electric and other apparatus, 
mechanical and chemical engineers, &c., to generate, accumulate, transmit, 
use and supply light, heat and power, and to acquire, use, maintain, work 
and develop any British or foreiga systems or inventions suitable for the 
propulsion of railway and tramway cars, carriages, &c. The first subscribers 
are: J. Vincent Kitchener (superintendent), E. Garcke (electrical con- 
tractor), S. P. W. d'A. Sellon, C.E., G. Stevens (secretary), C. Walmaley, 
C. H. Gadsby (engineer), and F. B. Goodyer (traflic superinteadent). 


RIVER PO ELECTRIC AND POWER SYNDICATE (LIMITED).—This Com- 
pany was registered on June 29 with a capital of £10,000, in £1 shares (of 
which 1,000 are Deferred), to enter into an agreement with Signor Luigi 
della Beffa, and t» carry on the business of electricians, mechanical engi- 
neers, suppliers of electricity and manufacturers of and d alers in elec- 
trical apparatus. The first subscribers are C. E. Bradley, E. Н. Ludlow, 
W. Н. Sidley, W. Н. Parker, E. J. Broadbent, Е. Davies aud Е. Pope. 


SANDGATE AND HYTHE ELECTRIC CO. (LIMITED).—This Company 
was rezisterel on June 29, with & capital of £1,000, in £10 shares, to 
carry on the business of electrical engineers, electricians, contractors for 
the supply of electricity, and manufacturers of and dealers in electrical 
apparatus, The first subseribers are : E. Garcke (electrical contractor), 
George Stevens, C. Н. Dade, C. Н. Gadsby (engineer), С. Walmsley, Е. В. 
Goodyer and Н. S. Hodgson. 

TWICKENHAM AND TEDDINGTON ELECTRIC SUPPLY CQ. (LIMITED). — 
This Company was registered on June 29 with a capital of £25,002, in £5 
shares, to carry оп the business of electrical engineers, electricians, prac- 
tical engineers and contractors, electrical apparatus manufacturers and 
suppliera cf electricity. The subscribers are the same as those of the 
Urban Electric Supply Co. 

URBAN ELECTRIC SUPPLY CO. (LIMITED).—This Company was regis- 
tered on June 29, with a capital of £100,000 in £5 shaves, to carry on the 
busine:s of electrical engineers, practical engineers and contractors, elec. 
tricians, manufacturers of electric id apparatus, mechanical and chentical 
engineers, aud the business of producing light, heat, sound and power by 
electricity. The first subscribers are: F. E. Gripper (electrical engineer), 
If, J. Read (engineer), F. Payton, Н. J. Butcher, J. C. Wigham (engi- 
neer), E. Н. Blow (electrician), and 8. K. Thompson (electrician). 

WHITSTABLE ELECTRIC LIGHT AND POWER CO. (LIMITED).—This 
Company was registered on June 27, with a capital of £5,000, in £5 shares, 
to carry oo the business of electricians, electrical engineers and con- 
tractors, suppliers of electricity, and manufacturers of and dealers in elec- 
trical apparatus, and to manufacture, erect and deal in telephones, 
telegraphs, electric bells, phonographs, &c. The first subscribers are: 
J. L. Higgs, J. Barker, A. G. New, W. F. Fearn, E. Mann, W. Н. Trentham, 
end J, Howe 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 23 per cent. (since June 30, 1898). Price of 
silver 2778 d. per oz. (July 7). Consols (22 per cent.) 1114—1117 for money, 
111§—111} for account; 24 per cent. 104—104) (July 7). Stock 
Exchange Settling Days: Consols, July 1; Stocks and Shares Continua- 
tion Days, July 12 and 26; Ticket Days, July 13 and 27; Pay Days, 
July 14 and 28 ; Mining Share Carry-over Days, July 11 and 25. 


BARCELONA TRAMWAYS CO. (LIMITED). — The numbers are published 
of the 5 per cent. Debentures (1888) of this Compauy, which have been 
drawn for redemption at par on August 2. 

BRASILIANISCHE ELEKTRICITATS GESELLSCHAFT (BERLIN).—This 
Company was recently formed at Berlin under the auspices of the Siemens 
and Halske Aktien Gesellschaft, with a сарга] of 5,000,000 marks 
(£250.000) The Company, which acquires certain tramways in Rio de 
Janeiro. has been formed to exploit electric lighting and traction under- 
takings, erecting telephone exchanges, &c. 

BRITISH ELECTRIC TRACTION co. (LIMITED).— Applications have been 
invited this week by the Electric and General Investment Co. for £100,020 
Five per Cent. Perpetual Debenture Stock in the British Electric Traction 
Co., at £116 per cent. The list closed yesterday (Thursday). 

BROMPTON AND PICCADILLY CIRCUS RAILWAY.—-On p. xxxiii. will be 
found the prospectus of the Brompton and Piccadilly Railway Co., which 
is formed with a capital of £605,000 in £10 shares, and with additional 
borrowing powers of £200,000. Applications are now invited at par for 
the whole of the 60,000 shares, upon which interest at the rate of 3 per 
cent. per annum (up to £30,000) will be paid from time to time on the 
capital called up during the period of construction. It will be seen that the 
Board of Directora includea Mr. Chas. Grey Mott (Chairman of the City 
and South London Co., and Director of the Great Western Co.), Mr. Henry 
Lambert (late General Manager of the Great Western Railway Co.), Mr. 
Percy Mortimer( Director of the Waterlooand City Co.),and Mr. George Potter 
Neele (late Superintendent of the London and North Western Railway), a 
very practical combination for a railway Board. The engineers are Sir James 
and Mr. William Szlumper and Prof. A. B. W. Kennedy. The secretary and 
offices are Mr. Horace Eland, 46, King William-street, Е.С. Some space is 
devoted in other portions of the current issue to the financial prospects of 
this line, and it is sufficient here to say that a sound investment із, from all 
outward and visible aspects, offered to the public. The districts tapped by 
the Brompton and Piccadilly line are probably the busiest parts of London, 
both in the morning and from noon to midnight. The promoters estimate 
the net revenue available for dividend at £36,500, equal to 6 per cent. of 
the share capital, after interest on £200,000 debentures at 33 per cent. has 
been paid, if it is necessary to take full advantage of the borrowing powers. 
The contractor, Mr. G. Talbot, uudertakes to complete the line in 24 years 
from the commencement of the works. Applications, which are to be 
accompanied by payment of 10s. per share, are to be sent in to Messrs. 
Prescott, Dinsdale, Cave, Tugwell and Co., 50, Cornhill, London, or to any 
of their branches or agents, from whom copies of the prospectus can be 
obtained, as well as from the solicitors, Messrs. Blunt and Co., 95, Gresham- 
street, E.C., and at the Company's offices. The lists opened on Wednesday, 
and close on or before to-morrow (Saturday) for both town and country. 

CENTRAL LONDON RAILWAY CO.—The warrants for interest for the 
halt-year ended June 30 last have been posted. 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LIMITED).—The firat statutory 
meeting of the shareholders of this Company was held on Tuesday ai 
Liverpool. 'The chairman (Mr. William Chadburn) said tbat the meeting 
was called in order to comply with the Act. Dealing with the progress 
made to date, he said that everything in connection with the transfer of 
the business of the late firm was completed and transferred to them, aud 
they took over the business from March 31 as a going concern. The Board 
of Directors was composed of practical men. In addition they would have 
the working staff of the old firm, and nothing would be left undone to 
make the Company a success. When they took over the business they 
took over also orders amounting to £30,000. Since that time they had 
received additional orders amounting to £20,000, so that they had on the 
books orders of the value of £50,000. To expedite the completion of that 
work they were making a large addition to their machinery aud tools in 
the factory, which would be at work in the course of a week or two. They 
had also completed a new and extended brass foundry : and he did not 
think it possible that any company could stand on a firmer basis or have 
better prospects than they had. They had every contidence that they 
should be able to pay full dividends aud leave a handsome surplus at the 
end of the year. They had already obtained an otlicial quotation for their 
shares from the Stock Exchange. 

CITY AND SOUTH LONDON RAILWAY CO.—Subject to final audit, 
the accounts of this Company for the half-year to June 30 show а 
balance, after providing for the Debenture interest, and the full dividend 
on the Five per Cent. Preference shares, sufficient to allow the payment of 
a dividend on the Consolidated Ordinary stock at the rate of 2] per cent. 
per annum, carrying forward a balance of £1,005. This rate compares 
with 4 per cent. in 1892, J in 1893, 1 in 1894, 1! in 1895, 18 in 1896, and 
2 in 1597 (and £1,035 forward), 

DAVEY, PAXMAN AND CO. (LIMITED).— Letters of allotment for the 
nd issue of Four per Cent. Debenture stock uf this Company have been 
issued. 

EASTERN TELEGRAPH CO. (LIMITED).—Subject to final audit, the 
accounts of this Company show, after placing about £60,000 to general 
reserve, and meeting the interest on Five per Cent. Debentures, Four per 
Cent. Debeuture stuck, dividend on the Six per Cent. Preference shares to 
March 31, 1898, and the interim dividend of 2s. 6d. per share on the 
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Ordinary shares to December 31 last, a balance available sufficient to pay 
а final dividend of 2s. 6d. per share and a bonus of 4s, per share (both free 
of income tax) on the Ordinary shares, making, with previous payments 
on account, a total distribution of 7 per cent. on those shares for tbe year 
to March 51. The share transfer books of the Company will be closed 
from 14th to 21st inst. inclusive. 

ELECTRIC CONSTRUCTION 00. (LIMITED).—The directors recommend 
the payment of а dividend on the Ordinary shares for the year ended 
May 51, at the rate of 6 per cent. annum, one-half payable on July 30, 
апа the other on Jan. 31, 1899. The transfer books for the First 
Mortgage Debentures and Four per Cent. Perpetual Firat Mortgage 
Debenture Stock of this Company are closed from the 8th to the 15th inst. 
inclusive, and for the Ordinary and Preference shares from the 7th to the 
21st inst. inclusive. 

GENERAL BLECTRIO COMPANY ОР AMERICA.— The Directors of this 
Company propose to make a reduction of 40 per cent. in both classes of 
stock. A vote of the stockholders on the proposition will be taken on 
Aug. 10th. | 

W. T. GLOVER AND СО. (LIMITED).— The transfer booka of tbis Com- 
pany will be closed from 7th to 15th inst. inclusive. 

GREAT NORTHERN TELEGRAPH COMPANY (LIMITED). —Àn extraor- 
dinary general meeting of the members of this Company was recently 
held at Copenhagen, at which the proposal for altering the articles of 
association of the Company, submitted to the general meeting of April 30 
last,was, with slight modification, carried unanimously, the voting being 
by ballot. Copies of the amended articles of association may be had at the 
Company's office, 3, St. Helen’s-place, London, Е.С. 

MONTE VIDEO TELEPHONE 00. (LIMITED).—An extraordinary meeting 
of this Company was held on Wednesday to consider the special resolu- 
tions (referred to in our last issue) for the reduction of the capital of the 
Company. Mr. Herbert Ward presided, and said that they bad a sound 
business to deal with was evidenced by the Preference shareholders having 
now received for four consecutive years а return of 4 per cent. on the 
nominal amount of their holding. The time was ripe for so rearranging 
the capital of the Company that its present earnings might become fairly 
distributed. There were -signs of the corner having been turned in the 
depressed condition of business affairs which had ruled во long a time in 
Uruguay, and better business generally undoubtedly meant more tele- 
phones being used. The resolutions were carried unanimously. 


NOTTING HILL ELECTRIC LIGHTING CO. (L)MITED).—An interim 
dividend for the half-year ended June 30, at the rate of 6 per cent. per 
annum, on the Ordinary and Ordinary Preference shares of this Company 
has been declared. 

SOCIETE DES TRAMWAYS DE SEBASTOPOL.—A Company with this 
title has been formed by the Cie de Traction et d'Electricité (a Belgian 
concern) for the purposs of acquiring and exploiting & concession for the 
erection of electricity works and electric tramways in Sebastopol. The 
new Company has a capital of £80,000. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).— 
Interim dividends on the Preference shares at the rate of 7 per cent. and 
on the Ordinary shares at the rate of 10 per cent. per annum for the half- 
year ended June 30 have been declared. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant a 
quotation to, £1,295,000 Three and a-Half per Cent. Preference stock of 
the Eastern Telegraph Co., Limited, in lieu of the 70,000 Seven per 
Cent. Preference shares of £10 each now quoted. 


WESTERN AWD BRAZILIAN TELEGRAPH COMPANY (LIMITED).—This 
Company's traffic receipts for the week ending July 1 (after deducting 
17 per cent. of the gross receipts payable to the London Platino- Brazilian 
Telegraph Company, Limited) were £2,594. 

WESTERN UNION TELEGRAPH COMPANY.— This Company have issued 
their report for the quarter ended June 30, 1898. The following 
statement, dated June 8th, shows tbe condition of the Company at the 
close of the quarter ended March 31, 1898 : — 


Surplus Jan. 1, 1898, as per last quarterly report ...... $8,025,239 88 
Net revenues, quarter ended March 31, 1898 ............ 1,165,523 19 
$9,178,763 07 


From which deducting for— 
Dividend of 1} per cent. paid April 15th $1,216,980 00 
Interest on bonded debt ................ " oh 99 


Sinking funde m 3 991 
— — $1,451,391 00 


Left а surplus April 1, 1898, of ... .......................... $7,721,572 07 
The net revenues of the quarter ending June 30th, 

based upon nearly completed returns for April, 

partial returns for May, and estimating the business 

for June, will be about.. —Á 8 Г 1,750,000 00 


$9,477,372 07 
224,450 00 
$9,252,922 07 
It requires for a dividend of 14 per cent. on capital 
stock issued, about ................................. S» ove 1,216,980 00 


From which appropriating for— 
Interest on bonds ................... een дава 


Deducting wbich leaves а surplus, after paying divi- 
gend g е ааьан ЭРТАТ 98,035,942 07 
In view of the preceding statements, the Committee recommend that a 
dividend of 1} per cent. on the capital stock of the Company be declared, 
payable on and after the 15th inst. 

WEST INDIA AND PANAMA TELEGRAPH COMPANY (LIMITED).—The 
estimated amount of the traffic receipts of this Company for the half 
month ended June 15 is £4,703, against £2,196 in the corresponding 
period of 1897. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


a 
Line. сек g ne C 
en 5 ог weeks Amount. | 1 
| 1898 £ £ £ & 
Birmingham Tramways. July 23,900 |+ 251 - - 
Blackpool Corporation.. June 30 | 328 |- 47 15) 4,029 + 151 
Bristol Trams & Carriage July 1 |2,885 |+ 423| 26| 67,648 |+ 7,585 
City & South London Ry. „ 5 | 988|- 43 1 988 |. 43 
Dover Corporation. „ 2| 182 45| 5,270 sæ 
Dublin United (Southern) June 39 | 664 — 60 26 13,114 |- 810 
Liverpool Overhead Rly. July 5 | 1,566 |+ 150 1 1,556 |+ 150 
Sheffield Tramways.....| „ 5 | 1,026 |+ y) pem — E 
South Staffs. Trams „ 700 |+ 110 26| 15,802 |- 242 
* Partly electrical. t Six days, 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


Present| AMOUNT | Last PREVIOUS Price | RATE PER BUSINESS рона 
AOUR ОР DIVI- NAME WERR'8 PRIOR Wednesday, CENT. DIVIDEND DUR. DuRING WEEK 
SHARE. | DEND. | JUNE 19. July 6. YIELDED. ENDING JULY 6 
| ELECTRICITY SUPPLY COMPANIES. & s. d. | Highest | Lows 
£:0,0.0 | Б 117 birmingham Electric Suppl. . 10 103 * 4 ae 
6,000 | 10 |o Bournemouth and Poole Electricity Supply Ord. 9) 10} 91 10} à 85 
6,000 10 .. Do. 44 per Cent. Cumulative Pref. ... 161 114 10# 11} * ia 1, 
konte b 4/0 Charing Cross & Strand Electricity Supply Corp. . 11 19 11 12 218 4 | February & August 113° 
Poy b 2/3 Do; 44 per Cent. Preferences ö 53 61 T 64 812 0 3 , su 
684,000 b 2/6 Chelsea Electricity Supply Ordinary ......— .. xd 8 9 8 9 3 8 Maren Н, 8} gg 
6500,00 Rtock | 4% Do. 43% Debenture Stock (red.) . .. xd 113 115 113 126 313 8 June and December | 113 
(Y ety E. 4 Chicago Edison Ist Mort. 5% 80 year Gold Bonds(red) 105 107 105 107 413 6 ds = 9 
U ` Tlan € D £ € 8 4 € , єй | 02 
Lie и | MP | Set aon Rigen a о ER M ireesbe B 
$00,000 | Stock | 6% |" Do. 57 Debenture Stock (red.) xd 5 18 25 , cember * 
48880 | 10 - Do, Provisional Certifiontes “a 1 i 118 119 125 46 " Ру І R - F 
Tes 410 1 County of London & Brush Prov. Ord. (fully pad! 123 183 12) 133 * 13 121) 
' ENT ). RG DAMM Lo acvaréssa»av Эд жээ 3 6 7 8 9 5 
20,000) #10 6/0 Do. 63 17 S 14 
+ г 7, Cumulative Preference 14 15 14 10 317 5 |M £ 
m | F^ | 27 r Electric Lighting Supply Ord. 8 9 4 ^ 2 4 5 eee st | 
— | ) о. 7 per Cent. Preference ............... 9 10 | ) D 8 is 
Tyr | - 12% Kensington and Knightsbridge Ord. ............ 25 isl oF Н. | à 19 3 | sia ES . 
| УА 0. D ˙— wadn's bb be ddane.as 7 S 7 f | Ji ‚ат 
br 43 is London Electric Supply Ordinary ...... х, 3h 4 4 í COMER Ба 
69 400 з | T * — Preference + 5} 64 $ 6} ё: | * ET 2 
" etropolitan Kiectric 8 C E 1; 17 7 4 ae 
£220,000 | Stock | 447 Do. 43% Deb. Stock First ores TI "E 2. 1% 15 | 817 Б |AprilandOctober.. | iia 153 
6,452 10 | 12/0 | Notting Hill Electric Ordinar Tae } 1 217 0 |12neand December ЧЕ, ШИ: 
[275 000 1 У eco 99 0 am то 14 H 144 15} 8 17 5 M h 19 
£125'000 Stock - ЖАШ. REGNIS „ес бо exences en tuin du b creep E n 14 T 1i T AEON- an mentees | 14 141 
2 вра 5% | River Plate Elec.Lt.& Tr'ct'n,Ltd.,57 1st Mor. Deb xd 85 90 5 97 5 11 1 " п » 
130,900 100 “> чыр = mei: 2 x Montreal Shares „ xd l4t 144 141 141 511 1 x 
А 0. ^ 18 ОРЕ ДАИШ. VuooezoreCrzl | ‹ r i m d — 
20'000 6 110 |Bt. James and Pall Mall Electric Ordinary LZ. 153 Ho Чә e | 4 6 7 Ара October + - 
—.— „2. We » Do. 7 per Cent. Preference y --. in i i 15 - К: - February & August 164 | 151 
, o | 0. 4 per Cent. Deb ‘ vate ar thar жул - - 310 T ' | 4 
79 900 Н 8/0 — London Electric Supply Ordinary (£3 pla» * 1% 11 B 514 1 | June and December | : - 
es! minster Electric Su ‘dinar З | : t * ; 2 S 
nma) e estie Supply Ordinary 2 ao a h e | Bar 5 eee n. i4 | iu 
‚ * Do ера) л" d. 01 | 5i 8% | 4 1 2 | February and July.. | : 
tas $6 on ad 8 64 49 7 | February and July). * 


376 | THE ELECTRIOIAN, JULY 8, 1898. 


———— — —— — — a ee | 
| —— UA EE, um иа | 
ram Амотат | Las? wN Pus | Wola cada esday DIVIDERD Dense — 
е L| 
AMOUNT. SHARE DEED. JUNE $9. July in ane Jur 6. 
' | be e 8. d. figL ese 
£187,400 | £100 4X |*African Direct те ra h 4X Mort. Deb. (red).. xd 100 817 8 | January "s July . = 
£95,000 10 - Amazon Telegra h. ere ce sece 909 >з 99 eU en 90 OD CR K но = ‘ea 
125, 00° 100 5% Do. ö per Cent. Debentures......—.... xl 93 96 92 95 § 6 8 s 
4405, 560 Stock 150 Antlo-Amerioan n = =o co = m ~ m a ~ +- е4 67 65 68 488 Feb., May, Aug., Nov. 
28,047, 220 Stock | 80/0 referred IIe) III 1160 117 621 "ü i 117 
047,590] Stock 5/0 Do. Deferred 7279 —— m 17 | 10ј 17 рй 17 
180,000 10 8/0 | Brasilian 3 es . — d 15 16 ә 16 16 47 6 3 16 
476,000 | 100 6% |* Do. r Cent. Debs. (2nd Series, 1906) - Kd 112 116 11 116 4 611 June, Oot., Deo. m 
10.000,000| 8100 94 | Com Cable Capital 8 e——.....Xd| 180 190 18) 19) 441 jon res July, Oct. RP 
£9:8,297 | Stock | 6 Do. 4per Cent. Debenture Stock ....... xd| 104 103 K4 108 55 6 3% it 105$ 
16,000 10 | 6 Cuba Submarine ........ Am. 6 7%. 5i 74 9 6 8 | February and August sia 
Р 1 l | Direct Bpeniah (Ordina nary) заара MEI n d 1. | Bat | apina Ob pi 
19,981 pan ep os Uu gu ӨЕР GD Um GP GB 64 о Р ГТ ex 
6,000 5b | 10 Do, 10 per Cent. . Cumulative Preference — 10 11 10 1 4 12 10 di Е 
" Do. per Cent. V | a 1067 102% 106% 46 9 January and July = s is 
710 | £20 Direct United States Cable, 1877 . 1 11 10 11 6 0 0 |Jan. an., Аре, July, O 1! 
£120,000 £100 44% | Direct West India Cable 44 Reg. ‘Deb. (red) . EU 10 à 100 "n 5 10:1 
000 1 х6 BRestern —.......... eee S 1 17 8 8 Jan., A r. Jul Oct. 17 
ee Stock "a Do. н per Cent. Cumulative Pref. Stock .. | 100 104 100° 104 8 7 4 n ET 2 1! 
1,432,968] боосу & * Do. per Cent. Mort. Debenture Btoca (гөй.)| 193 :9/ 193 127 3 8 6 | May and November 125 
4000, 600 £100 57 |* Do. 5 per Сеш, Debentures, 1800. 101 10 101 104 6 17 0 February & A vs 
350,000 10 66 | Mastern наар ка уна а ын 11 13 17% 18 |8179 Jan., Apr. July, 171 
4400. 000 «5 Do. 4 per Cent. Debenture Stock .......... 13 177 14 128 з з 6 | February & August | 177 
‘£25,200 | 4100 5 y Do: 5 р. с. (Austin.Gov.Sub.) Beba. lobt (reg.) d 100 — 101 98 102 418 0 | January and ju. - es 
100,200 100 5% (Bearer) — J ˙ 101 104 99 10? : 418 0 i » i 
486.100 100 54 “Жалеп and 8. African 5 p. с. Mor. Deb.,190C (reg.)|xd 100 104 98 108 617 1 " е T 
46,500 | 100 57 Do, (Y Morgage е жвне нсана вото KI] 101-104 99 10: 418 0 $i ii 
£200,000 100 [| : ро. ido Debentures, 1909 . 101 104 100 104 817 4 | Fe & August — 
4200, 000 95 4 us Sub. Debe. (red.) 22 . 104% 107% 104 1074 8165 4 | May November " 
190,237 10 55 "Globe Telegraph cc S 14 12 lt UN 819 2 | Jan., Ape., July, Oct 1u 
180,043 10 %, шо 6 се Frefer ene 20 n 16 10 87:3 Janu! " 17 
150 Great openhagen ....—..—— 8 A 8 6 8 anuary, A J E 
6150.000 100 6% |* ро Брег Cent. Debs., 1888 issue Series E. 100 103 180 103 6 17 1 | March & аја ; — 
F 97,800 100 H M наах and Bermuda Cable 417; 186 Mort. Deb. (red)|xa 0 : 105 п 108 4 7 5 | June and December 100} T 
17,000 25 o-Buropean  ............— oo Б 6 6 2 | May and November 62 
ju £100,000 100 3 койо Platino-Brasilian 6 per т Cont. Debe., 1904. 108 111 108 111 6 9 7 | March & September е as 
,000 160 4 fic & European Tel. 4X Guar. Debs.(red) XII 106 18 104 17 814 9 | June and Decem Е E 
,889 4 beaters e Gables Tu 2 262 „6 8 9 8 9 4 8 11 April and October... © e 
8,881 [8100 Cert.| 67 Bubmarine Cables €— ——ÀÀ 186 141 186 141 461 » 1 ks E 
| 15,009 10 6/0 West African Telegra звера ө жө шр ne жшше 8j 4} 81 4$ кк ET E - 
4200, 000 100 6% |* Do. брег Cent. Debentures (red.) 99 103 99 102 5 8 6 | March & September ns - 
80,0€8 9% ВА Wert Coast of America .. i 3 i 3 S WE 2 - 
m 150,000 100 4% Do. 4 per Cent. Debentures ...-—--.xd| 105 108 108 16 515 6 | June and December 85 » 
| ; 68,821 10 0/6 "West Indis and Panama ——— i 2 i ) zm May and November il [| 
[og 84,563 10 6/0 Do. брег Cent. 1st Preferenos 71 8 74 8} 75 5 ж M 8 1 
| 4,669 10 о Do. брег Cent. 2nd Preference ............ 5 7 5 1 811 5 ` = 
| | - 80,000 100 у |* Do. 6 Cent. Debentures 2. . . . xd| 106 109 14 17 418 6 January and July E" Ee - 
88, 6/0 Do. брег Cent. Preferred Ordinary —.... 72 7 7 7 417 1 " " .. * 
$3,190 git k m ишти ООУ 5 1030 10 we n e jute ini Debes | di — 
4418 ture tock ......— 8 15 6 une an Decem - 
#1 168,000 1110 12 wege Une 7% 1st Mort. (Bonds ted.) 1902} 106 110 14 110 6 710 | Feb.,May,Aug., Nov. - — 
| £168,100 09 ex Do. 0 per Cent. Sterling Bonds (red.) 100 106 10u 106 616 8 | March & September = - 
i era 
А st Chill Te e (fully — oo m ~ wwe 2 8 2 t ugusb .....— 20 5 
14400 10 i Consolida Telephone Const. & Маіпёепапое .. { A | t Н 7 Jule 5 " 
i 28, 45 4 мои Video Telephone 6 per Cent. Preference .. y $ y 7 5 6 | October. ...—..-- 'ü 
15,000 10 hu Do. 6 Ода. Cumulative lst Pre. ..... 15 17 15 17 810 7 á we | oe 
І 15,000 10 6/0 Do. 6% Cumulative 2nd Pref. =... ow s» æ.. 16 17 16 17 810 7 " i 168 
950,00) 6 2/6 Do. 6% Non-Onmulative 8rd Pref. ...—.... 5§ 5j H 54 4 811 RA 
1,820,471 | Stock "x * . Do. denture Stock 3$% (red.) -..——..xd| 10 105 100 165 8 6 8 | June and December | 103 
58, 5 5/0 United River Plate .. -... — — 4 43 11 4 6 6 3 | July ........... a 4 
4151788 | Stock | 6% Do. б per Cent DebentureBtook(red.)....zd| 108 106 103 106 414 4 | June and December .. 
ELECTRIC MAITAS TORNS; &o., COMPANIES. 
90,000 £2 6% кшп Бис Engineering = — = = oe = = so ws; 13 3 1} 2 ee ee ц — 
90,000 2 1/23 Do. {ре ош тч Non-Oumulative ...... 2 71 2 21 5 6 8 2d hi 
£195,000| Stock | 4 Do. Cent. P red DebentureStock| 110 114 110 114 $1311 | rebeuary & August — = 
£50, Btock i3 Do. Debenture 8 rod.) m.s... XÀ] 92 102 99 102 4 8 8 .| June and December E „ 
220006 sten 4 эы ШЫ Me . CMM e A ws ni us 41 1 2 - 
Stoc 447 о Poxeda dk e s RU 1 111 1 1 1 Novel May Е A 
700,000 1 i% Castner-Keliner Alkali Co. (fully paid) .......... 14 ц T 1§ к mber and . — 
| £0,000 1 я Chadburns 8hip Telegraph Ordinary ...... А - 1 1 > с ee L 
50,000 1 s Do.  6perCeut. Cumulative Pref. a e æ. T 1 14 à x . — 
32,028 3 2 commen 37 m 95 - 0 1 to : 4098) ....... ux E 940 13 22 =з es 
100 5 C 88 93 6 7 6 January J ee "m 
| 92201 5 1 Batson ‘and Swan United y A ^ ares) (23 paias 2} 21 24 23 6 0 8 8 Augus 16 = 
| 17,189 Б ' 2/6 Do. ue evceseses é 5 4 6 b 19 0 е e 
| 4194 0285 | Stock 47 Do. 4X Mo Debentare Stock (red.) xd} 101 108 M1 10$ 817 8 | Juneand December - - 
| 17,400 б В Edmundson's Electric. ted) Ord. e paid) 3} 4 Ph 44 a Half.yearly нр 33 T 
; s 7X Do, 7 per Cent. Cumulative Pret -~--~ чя ч à 8 434 agus 5 3^ ; 
111,100 | Stock 2 Do. 47 First Mortgage Deb. (red.) 166 103 106 108 x es T 
$1,196 1 100 | Bimure'a и Сор Coppa in aaa: æ ao = m mes } 4 3 i = gs Е 
12,600 10 | 18/0 шеф Зе ------| $l 100 2 21 5 6 8 | February & August - 
450,000 | Stock | 4 Do. Mortgage DebentareStock(red) „| 10° 115 оу 115 3 18 8 5 * 2 
60,000 £10 15 India ка Gutta Percha, &o., Works ....... 914 224 914 32) 4 8 11 i E 2) 
700000 100 47 Do. Hirst Mortgage Debentures (red) -| iU: 106 U? 106 816 6 | March & September 
$1.95: 1 94/0 ‘Telegraph nstraction and Maintenance...-..| {5 33 88 39 6 12 4 | March ana July 33 
‘221,600 £5 5/0 Do. 6% Comnlauve miens RM -——— .. € 73 6t 1 429 " $i on 
4100100 | Stock 44% Do. 64% First Mort. De 106 105 иб 103 818 8 | May and November — 
ELECTRIC RAILWAYS, TRAMWAY?, &o. 
12.000 10 " Blackpool and Fleetwood Tramways D 1i 13 19 13 ex vs Pee 
25.000 10 6; Bristol Tramways and Carriage ....... „ 21 2? 21 21 214 7 Е bea 
95 000 10 07 Do. (25 paid) 66595955 оз ве ео «ө "КҮЛҮ 2 2 2 0 15] 16 16} 16 1 17 6 ое ер 
90 410 Stock Г Do. 4% Debenture ..................... . . Id 19› 122 120 123 365 7 ХИ Е 
80,000 10 ы» British Klectric Traction Ordinary .............. 17 174 1! 173 a ce iu 
10,000 10 .. Do. 6% Cum. Pref. (£7 & £2.108. prom: paid) .. 103 11 10$ 11 M BH 102, 
84.440 10 2/0 Calcutta Tramways ........................... Е 4 8j 4^ 245 Ж 4} 
219,04 &10 b/U vina wy D. t — — — | H "i А | p : 18 : June and Lx cember 109 
1?9 179 10 1 i • 662525252 2 „ 6 46% оо ee оо оа 0» оо эё шд en " , 4 
City end south London Hallway Con. Ordy. .. . — 88 71 68 11 £ 14 10 and Jily . 
xxm | N nA Do. e Page (£3 ра) е ене: - ae 121 24 11 = Janney ў 8 d ly 
9, 10 Б » Г. =з ою aw «D om эз оо оо 15 16 8 2 6 Januar uud Jul а:$ 
датто | stock 47 Do. 47% Perpetual Debenture . . 136. 133 186 133 318 0 | May ana November » 
en 6 67 Imperial Tramways Огёшагу.................... | li "i 141 15 $ 7 3 | March & Septeinber E 
10 000 10 67 Du. 6% Prefereun eee . 14 16 14 )5$ 8 18 8 з " с: 
57,600 н 10 15 Liverpool N Ordinary — 104 lor 10 10 25 | 1 H February & August - 
1 Я 10 Б e Prefe p d uu D T 1 = 
96 000 ` 4 Da er Nebenture — .....—-. + 100 111 (7 дагу 
190,000 20 8/3} New General Traction d Cumulative Pref — 4 6i : 41 art : : 13 E iios | ч daly ~ 80 
моко. Stock 3% Waterloo and City Or y -—-——-—-—--e--e. 12 17 12: 17 2 7 8 | June and December | 1 5} 
> {о calouleting the yteld on this security, allowance bas been made for acorued interest, but not for re lemption. 
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TELEPHONE No. 15,007. TELEGRAMS: "INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


BorovugcsE OF ECCLES. 


The CORPORATION of ECCLES are prepared to receive TENDERS for the 
WIRING of the Town Hall, Eccles. 

Specifications, Conditions of Contract, and Form of Tender, &c., may be obtained 
at the office of the Town Clerk, Town Hall. Eccles, on payment of £3. 3s., which sum 
will be returned on receipt of a bona fide Tender. 

Tenders, sealed and addressed to the Town Clerk, endorsed “ Town Hall Electric 
Lighting.” must be delivered at the Town Hall, Eccles, on or before 10 a.m. on 
SATURDAY, the 23rd day of July, 1898. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Further particulars, if required, may be obtained from the Consulting Electrical 
Engineers, Messrs. Lacey, Clirehugh and к= 78, King-street, Manchester. 

gn 


e 
GEO WM. BAILEY, Town Clerk. 


(jOUNTY BOROUGH OF SALFORD. 


HIGH-TENSION CABLE. 


The COUNTY BOROUGH of SALFORD invite TE NDERS for the SUPPLY of ONE 
THOUSAND YARDS OF HIGH-TENSION CABLE. 
Full particulars can be obtained from the Borough Electrical Engineer, Electricity 


Station, Walness-road, Salford. 
Tenders are to be delivered to me by 2 p.m. of FRIDAY, the 22nd inst. 
SAMUEL BROWN, Town Clerk. 
Town Hall, Salford, July 13th. 


APPOINTMENTS VACANT. 
UNIVERSITY COLLEGE OF SHEFFIELD. 


The POST of ASSISTANT LECTURER and DEMONSTRATOR of 
PHYSICS is VACANT. Salary £160 per annum. Applications to be made before 
JULY 25. Particulars on application to the Registrar, 


COLLEGE OF 


NEWCASTLE-UPON-TYNE. 


The Town Hall, Eccles, 12th July, 1893. 


s 


DURHA 


SCIENCE. 


DEPARTMENT OF ELECTRICAL ENGINEERING. 


The COUNCIL invite APPLICATIONS for the LECTURESHIP IN 
ELECTRICAL ENGINEERING. 

The stipend attached to the post is £200 per annum and a share of the fees, a 
minimum income of £250 from both sources being guaranteed. 

Further particulars may be obtained from the Secretary, to whom applications 
and testimonials must be sent not later than AUGUST 10th. 

The Lecturer’s duties will commence on October 1st, 1898. 


——— 


TAE EXPLOITATION OF A 
WATER POWER of about 20,000 Horse-Power, 


near the sea coast of Southern Europe, is offered to industrial establishments. 


Letters to be addressed, ров. LUDWIG KOESSLER, Hof and Gerichts- 
Rothenthurmstrasse 9, Vienna I. (Austria). i advocat, 


DOULTON «CO., 


LUMBACO QRUCIBLES 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


" 


Depots : * 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 
ST. HELENS, LANCS,, and PARIS. 


LAME XI" К". LONDON, S.E. 


— — ꝶwv— 


2 Gold Medals 


XX XXX 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
of Every Description, of the Highest Quality and Finish, at the most Moderate Price: 
— PRICE LIST POST FREE. —— 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Telegrams, '' Turnstile London.” Telephone, 188 Holborn. 


СНЕАР PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in Тнк ELREO- 
TRICIAN at the following special low rates: 

Three Lines and under 2% гой та T 

Per Line after MT 855 ive ies . 6d. 

Nine Words to the Line. 2 

Cash must accompany all orders for advertisements inserted at these rates; 


if inserted “ to account,” they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, &c. 


Electric Pumping Plant in a gentleman's country house about 40 miles from London. 
Must have had previous experience with Hornsby oil engine and electric accumula: 
tors, also be willing to make himself useful in doing small repairs and mechanical 
work on the estate. Preference given toa young unmarried man, and good wages 
will be paid to a suitable man, who would have to find his own board and lodgings. 
—Apply, in the first instance, stating age, qualifications and wages required, to 
„ KILOWATT,” Electrician Office, Salisbury-court, Fleet-street, E.C. 


СЕУ ИРНЕ dea ны аы „сыс НЫ ЫШ Ei n UE 
WANTED, by the Wireless Telegraph and Signal Co., Ltd., 

a clever ELECTRICIAN ; à ood scientific knowledge of Hertzian work 
necessary, and a practical knowledge of telegraphy desirable. To a suitable appli- 
cant а good salary will be paid. Also as Junior ASSISTANTS, good Electricians. 
Those with a practical knowledge of telegraphy preferred,—Apply in the first 
instance, by letter only, to 28, Mark-lane, E.C. 


28, Mark-lano, Be 
WANTED, ELECTRO-DEPOSITOR FOREMAN ог 


IMPROVER. Must be experienced in the deposition of Copper and Nickel 
on large areas. Applications, Pru qualifications, age and references, received 
until July 18th.—Address “ .D.F.," Electrician Office, Salisbury-court, Fleet- 


street, E.C. 


— — 


;; RM 
WANTED, ENGINEERS well accustomed to laying under- 
RAN xU DIES gai cud pose CRM ENT paren DIU 
ence to W. T. * - ord, Man р 

\ V AN TED, а FOREMAN, who has had a good experience 


in the working and preparation of gutta-percha in connection with sub- 
marine cables. — Reply ©“ W. B. L., саге of Street's, 30, Cornhill, Е.С. 


A RMATURE WINDERS.—Permanent Employment with 

good firm in Yorkshire for steady workmen fully experienced in bara, drums 
and rings, also for IMPROVERS.—Apply, stating experlence and wages, to 2,934, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


. олсун ON TN 
КЕСТЕ ЛАК WANTED ; good chance for а young man, 

who can influence some capital, to enter an old-established business.—Address 
“ LIGHT," care of Abbott's, 32, Eastcheap, Е.С. 


— 


A N ENGINEER, with exceptional experience and ability in 

refrigerating and electrical installation, possessing first-class certificates for 
engineering, electricity and chemistry, desires RE-ENGAGEMENT.—2,929, Electri- 
cian Office, Salisbury-court, Fleet-street, E.C. 


— 


A Practical First-class Certificated ENGINEER, with varied 

experience, good estimater and draughtsman, desires ENGAGEMENT in any 
position of trust. Exceptional credentials. —‘“ C. T. S., Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


sourt, Fleet-street, ЕС _ |e 
ADVERTISER (27) seeks POSITION as Storekeeper, Time- 


keeper, Prime Cost Clerk, &c. Central station and works’ experience, Good 
testimonials. — Address, ''J G. H., 1, Trafalgar-place, Kensington Sq., Kensington, W. 


STUDENT (19) undergoing electrical engineering training, 
МӘ has three months’ vacation. Requires EMPLOYMENT at electrical station to 
pe i experience. Salary no consideration. — BUCKNEY, 51, Highbury-park, 

ondon, N. " 


— 


ANTED, RE EN GAGEMENT by a first-class certificated 
ENGINEER and DRAUGHTSMAN previously having charge of large refri: 
gerating plant, &c.— S. R. P., Electrician Office, Salisbury-court, Fleet-street, В.О, 


BEST. CHEAPEST. 
STORAGE ад 


У CARRIAGE, CYCLE, MINERS' ^ 
S 


ey & DOMESTIC LAMPS, PHONOGRAPHS, 
Ф ELECTRO-MEDICAL APPLIANCES, 
en and all the 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
ELECTRICAL POWER STORAGE CO., Ld., 
STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN, 
Sole Agent for “0” and “У” Type in the United Kingdom, 


J. W. BARNARD, 4, Gt. Winchester St., E.C. 


9 
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THE FOLLOWING PROSPEOTUS HAS BEEN ISSUED TO THE ORDINARY 
SHAREHOLDERS OF THE EASTERN TELEGRAPH COMPANY, LIMITED. 


The LIST will be OPENED on MONDAY, the 18th July, and CLOSED at or 
before 4 o'elock on WEDNESDAY, the 20th July, 1898. 


EASTERN TELECRAPH COMPANY, 


LIMITED. 
(Registered under the Companies Acts.) 


Issue at Par of £500,000 £33 PER CENT. PREFERENCE STOCK. 


ISSUED CAPITAL. 


400,000 Ordinary Shares of £10 each £4,000,000 
3} Per Cent. Preference Stock A» v és ә 1,295,000 
5,295,000 


. 4 Per Cent, Mortgage Debenture Stock .. is 85 1,432,268 


B Per Cent. Debentures, Redeemable 1899 Y 5% Ке 89,600 
£6,816,868 


Issue at par of £500,000 £34 per Cent. Preference Stock, part of a like Stock created 
under The Eastern Telegraph Company's Act, 1898," and entitled to a Cumulative 
Preferential Dividend, payable quarterly in January, April, July and October in 


each year, 
PAYABLE: £10 Per Cent. on application. 
40 55 Allotment. 
50 vs 2nd January, 1899. 
Payments may be made in full on Allotment. 
The Dividend will accrue as from the Ist July, 1898, on all amounts paid on Appli- 
cation and Allotment, and on payment in full on Allotme nt. 


DIRECTORS. 
The MARQUES3 OF TWEEDDALE, Chairman. 
J. DENISON PENDER, Esq., Vice-Chairman and Managing Director. 
Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E. 
CLEMENT 8. COLVIN, Esq., C.S.I. 
Sir HENRY CHARLES FISCHER, C.M.G. 
FRANCIS ALEXANDER JOHNSTON, Esq. 


Bankers. 
Messrs. GLYN, MILLS, CURRIE and C3., 67, Lombard-street, London, E.C. 


Solicitors. 
Messrs. BIRCHAM and CO., Winchester House, London, E.C. 


Auditors. 
Messrs. DELOITTE, DEVER, GRIFFITHS and CO.; and Messrs. WELTON, 
JONES and CO. 


Secretary. 
GEORGE DRAPER, Esq. 


Offices. 
WINCHESTER HOUSE, OLD BROAD STREET, LONDON, E.C. 


The Directors have, in pursuance of the powers granted by The Eastern Tele- 
graph Company's Act, 1895," decided to issue a further £500,000 Preference Stock of 
the Company, bearing a comulative preferential dividend of 34 per centum per annum 
in priority to the dividend on the Ordinary Share Capital of the Company. The 
money is requíred for additional cables to be laid from Porthcurnow to Gibraltar and 
from Gibraltar to Malta, and for other Capital purposes. 

It is also intended to lay a triplicate cable between Malta and Alexandria, to 
improve and generally to facilitate the transmission of messazes to and from Egypt 
and the Far East. 

The present issue of Three and a-Half per Cent. Preference Stock, with £1,295,000 
thereof created for the conversion of the Six per Cent. Preference Shares, will make 
£1,795,000 Preference Stock issued, for the dividend on which only £62,525 is required 
annually. 

According to the provisions of ** The Eastern Telegraph Company's Act, 1898," the 
total amount of Preference Capital for the time being created and issued shall not 
exceed one-half of the total amount of the Ordinary Capital for the time being 


created and issued. 
The holders of Preference Stock are entitled to attend all General Meetings of the 


Company, but not to vote thereat. 

The Stuck Exchange has grauted an official quotation for the Preference Stock 
already issued, and an application will be made in due course for the present issue to 
be added to the amount quoted. 

The Company has, since its formation, entered into many contracts for the pur- 

oses of its business, and Subscribers will be held to have had notice thereof, and to 
Rave agreed with the Company, on its own behalf and as Trustees for the Directors, 
to waive any claim they may have for not more fully complying with the require- 
ments of the Companies Act, 167. 

Where no allotment is made the deposit will be returned in full, and if a smaller 
amount of Stock is allotted than was applied for, the surplus of the deposit will be 
applicable to the payment of the amount due on allotment. In the event of any in- 
stalment not being duly paid, the allotment will be liable to cancellation, and the 
payments made thereon to forfeiture. 

Applications for stock must be made on the form accompauying the Prospectus, 
prints of which can be obtained at the Company s offices, and must be lodged, with 
the deposit of 10 per cent., at the Company's bankers, Messrs. Glyn, Mills, Currie 
avd Co., 67, Lombard-street, London, Е.С. 

Copies of the Memorandam and Articles of Association of the Company and “ The 
Eastern Telegraph Company's Act, 1893, can be ingpected at the offices of the Com- 
pany, or at Messrs. Bircham and Co., Winchester House, Old Broad-street, London, 


` Winchester House, Old Broad-street, 
London, E.C., 14th July, 1598. 


— — 


THE 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


39, Victoria Street, Westminster, S.W, 
Telegraphic Address : í UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
industrial Undertakings of all kinds. 


— 


THE EASTERN TELEGRAPH COMPANY, Limited. 


NOTICE is Hereby Given, that the FIFTY-SECOND HALF-YEARLY ORDINARY 
GENERAL MEETING of the Eastern Telegraph Company, Limited, will be HELD 
on THURSDAY, the 21st July, 1898, at One o'clock in the afternoon, at WIN- 
CHESTER HOUSE, 59, Old Broad Street, London, to receive the Directors’ Report 
and Accounts for the half.year ended 31st March, 1898, declare a Dividend and 
Bonus, and transact the ordinary business of the Company. 

And NOTICE is also hereby given, that an Extraordinary General Meeting will be 
held on the same day and at the same place immediately on the conclusion of the 
Ordinary General Meeting above convened, for the pupon of considering, and, if 
thought fit, passing the following Resolution or Resolutions to the like effect :— 

“ That the 400,000 Shares of £10 each in the Capital of the Company, which have 
* been issued and fully paid up, be converted (as and when the Directors 
determine) into Stock." 

NOTICE is Also Given, that the Register of Transfers will be closed from the 14th 
to the 21st July, both days inclusive. 

By order of the Board, 
GEORGE DRAPER, Secretary. 

London, 12th July, 1898. z 


THE WEST AFRICAN TELEGRAPH COMPANY, 


LIMITED. 
FIVE PER CENT. MORTGAGE DEBENTURES. 


ANNUAL DRAWING, 1898. 


NOTICE is Hereby Given that in pursuance of the conditions upon which the 
above Issue was made, the undermentioned numbers of Debentures were drawn by 
Lot on this 8th day of July, at the Offices of the Company, Winchester House, 50, 
Old Broad-street, in the City of London, in the presence of John Denison Pender, 
Esq., the Secretary, and of John Venn, Esq., Notary Public. 

The said Debentures will be paid off at par on the 1st day of September next, at 
The National Bank of Scotland, Limited, Nicholas-lane, Lombard-street, E.C., after 
which date interest on them will cease. 


141 DEBENTURES OF £100 EACH. 


88 252 492 782 1133 1641 1911 2161 2312 2574 2850 
43 254 593 87 1151 1547 1919 2167 2365 2587 2853 
50 259 528 881 1187 1575 1934 2209 2373 2594 2863 
51 283 542 899 1234 1618 1937 2218 2374 2608 2868 
55 301 578 905 1235 1627 1947 2238 2391 2655 2873 
56 2 596 983 1249 1628 1998 2239 2410 2732 2881 
63 310 605 997 1289 1642 2032 2250 2445 2735 2896 
149 347 624 1006 1385 1643 2057 2252 2490 2746 2912 
166 382 697 1026 1389 1648 2078 2254 2524 2759 2932 
172 391 716 1044 1413 1798 2113 2259 2525 2760 2938 
179 402 718 1072 1446 1878 2121 2264 2538 2806 2982 
191 403 746 1074 1501 1882 2135 2282 2563 2807 

211 407 755 1116 1519 1902 2142 2290 2505 2837 


By order of the Board, 
Witness: JOHN CAMBROOK, Secretary. 
JOHN VENN, 
50, Gresham House, Old Broad-street, E.C. 
Notary Public. 
Winchester House, 50, Old Broad-street, London, E.C. 
8th July, 1898. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE 


COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS of this Company will be 
CLOSED from the 11th inst. to the 19th inst., both days inclusive, preparatory to 
the payment of an ad interim Dividend of 12s. per share to all Shareholders on the 
Register on the 11st inst. 

By order, 
38, Old Broad-street, London, E.C., E. DICKENS, Secretary. 
July 8th, 1898. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 


п. numbers to the 
| UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


— 
Sensitive. 
Portable. 
Dead Beat. 


— — 


UIN FECTED BY VIBRATION. 
£610 0. £500. £4 0 0. 
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J. PITKIN, 56, Red Lion St. CLERKENWELL, E.C. 
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F “DAVY encroseo AR 


WANTED, “THE ELECTRICIAN.” 
LAMPS. 


Volumes I. to IV., 187s8—1830. 
A good price will be given if offered at once. 
The Only Perfectly Enclosed Are 
Reply to B. T. Barsronp, 94, High Holborn, London. Lamp. 
No Sealing or Outer Globe Required. 


LECTRICIAN VOLS. from 1861 to 1864 WANTED. Arc ie Hermetically Sealed. 
Good prices for perfect volumes.— Address T. V., Electrician Office, Salisbury- No Gases can Escape into Room. 


court, Fleet-street, Е.С. 
— — — ͤÄU— € — — Has Оту О Controlli Device. 
LECTRICIAN VOLS. from 1878 to 1883 WANTED re 
(or the weekly numbers). Good prices. Address T. V., Electrician Office, 
Salisbury- court, Fleet-stree t. E. C. 


— — — — — 


HORSELL ROAD WORKS, 
Romald’s Road, 
Highbury, LONDON, N. 
Telegrams—‘‘ ARCAZON LONDON," 


IJ'ÉLEGRAPHIC JOURNAL for 1865 or 1866 WANTED. | | 
Address T. V.,“ Electrician Office, Salisbury-court, Fleet-street, Е.С. = | 
TELEGRAPHIC JOURNAL. Monthly numbers, bound or 
unbound, from 1872 to 1882 complete preferred).—Address '' T. V.,“ Electrician 
Office, Balisbury-court, Fleet-street, E.C. Sole Agents for Great Britain and Ireland: 
FOF SALE (Second-hand) TWO SERIES -WOUND | Moesers. VENNER & OO., 
DYNAMOS (Wood's American), Switchboard, &c., 9in. Leather Link Belts, PATENT. 10, Delahay Street, Westminster, 8.W. 


а 2-man power Vertical Gss Engine, complete, by Crossley.—Apply t ENGINEER,” 
Niagara Hall, Westminster. 


КОЕ SALE, an old-established ELECTRICAL ENGINEER- 


ING BUSINESS in the Clyde district. A good opening for a practical man PH CEN IX FI R E Q FFI E 
bees moderate capital, —For particulars Apply 222, ENGINERB," W. Porteous & Co., 9 
asgow. 


ULPHURIC ACID.—Specially made, all strengths, for 19i; LOMRARD -STREET 
Accumulators. Enquires solictted.—JOHN NICHOLSON & BONS, LTD., Chemical AND LONDON. 
Works, Leeds. БТ, OHARING OROSS, 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
5 нс given by Derby апа Co., 44, Clerkenwell-road, London, E.C. N.B.— ESTABLISHED 1782. 


CCUMULAT OR CHARGING.—O. H. CATHCART 535 
m promptly, having piant specially Баар Eerma ба application. Асаш u| LOWEST CURRENT RATES. 
square, Flach atregt, HG. Frelephans No. 36.) ше ры somes 


——————————— — 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. ASSURED FREE OF ALL LIABILITY. 
Professor ANDREW GRAY, LL.D., F.R.S., will begin in October next a systematic 


COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT ава PRACTICAL 
ELECTRICITY. 


Narres, een егей, Watley, med dhe mae approved mede | CLECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 
easuring Instruments for all branches of Electrical Engineering. 
Laboratory fees at the rate of £1.18. per term for six hours per week. s 


LIBERAL & PROMPT SETTLEMENTS, 


Composition fee for all College Lectures for the Session, £10. 
Applications for Calendar, Prospectus and geueral information to be made to W. С. MACDONALD, ! Joint Secretaries. 
. I. E. LLOYD, M. A,, Secretary and Registrar. F. B. MACDONALD, 


Now’ READY. 
Demy 8vo. Fully Illustrated. Price 108. 6d., post free, abroad 118. 


ELECTRIGAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 


The scope of the book aims at furnishing a fuller treatment of the subject, from the standpoint of the Telegraph 
Engineer, than it has hitherto received, whilst it endeavours to facilitate a thorough comprehension of the theory of testing 
as applied to electrical lines in general. The Author hopes that, besides Telegraph and Telephone Engineers, it may, 
perhaps, also prove of service to those in charge of cables for the transmission of light and power. The localisation of faults 
has been very fully investigated, including the different degrees in which the various methods are affected by the presence of 
a second fault or of general leakage.— Extract from Preface. 


Price 68. post free, abroad 68. Bd. Fully Ilustrated. 


THE STUDENTS’ GUIDE TO 


SUBMARINE CABLE TESTING. 


By H. K. C. FISHER and J. C. H. DARBY. 


The authors of this book have, for some years past, been engaged in the practical work of Submarine Cable Testing in the Eastern Extension 
Telegraph Company’s service, and have embodied their experience in a useful Guide for the use of those in the Telegraph Service who desire to qualify 
themselves for the examinations which the Cable Companies have recently instituted. To those desirous of entering the Cable Service, Messrs, Fisher 
and Darby's book is indispensable, as it is now necessary for probationers to pass these examinations as part of the qualification for service. 


OF ALL BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM 


THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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WILLANS CENTRAL Titles 


VALVE - 


ELECTRIC LIGHTING, e 
ELECTRIC TRACTION, 


eo. 


STANDARD PATTERNS 75 to 2,000 H.P. 


Unrivalled for 
| ECONOMY OF STEAM AND OIL, 
ABSENCE OF VIBRATION, 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


w 


= 


iii. 
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700 H.P. ENGINE, as supplied to Bradford Corporation for Electric Lighting and Traction. 


Over 215,000 H.P. in 0 Н.Р. in Use a and on Order. 


WILLANS & ROBINSON, Ld, 


RUGBY, ENGLAND. 


DAVEY, PAXMAN & CO., iii, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


see Steady Running Engines for Electric Lighting 
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IN an article this week we refer to the opening of the 
Waterloo and City Railway last Tuesday, and give a 
description of the line. Owing to the incompleteness of a 
portion of the construction work, and to the regrettable 
refusal of the engineer responsible for the electrical 
equipment to afford any facilities to the technical Press—in 
our opinion an unjustifiable decision, showing great lack of 
public spirit—we are unable to make our description as full 
as might be desired. Fortunately the Directors of the parent 
railway have come to our assistance, thus enabling us to 
present our readers with the authoritative information that 
the prominence of the occasion demands. The importance 
attaching to the publication of such information in the 
responsible technical Press is all the greater at the 
present moment, since the Institution of Civil Engineers 
and kindred institutions are now in their long vacation. 
Undoubtedly, when opportunity arises for the reading 
of detailed descriptions of electrical undertakings before 
such institutions, the electrical fraternity will not be slow 
to appreciate the benefits which may at such times be 
bestowed ; but we would point out that the proper functions 
of the technical Press can never be usurped by these institu- 
tions, for the one organisation is the complement of the 
other; and—since “ better is а neighbour that is near than a 
brother far off —a timely description in the technical Press 
might conceivably be more welcome to the public than an 
elaborate Institution Paper eix or ten months belated. 


Tax new railway—the second underground electric railway 
in London—has been inaugurated in auspicious circum- 


‘| stances that happily match the commercial prospects of the 


undertaking. At the opening ceremony, which was graced by 
the presence of H.R.H. the роке or Слмвирое, a couple of 
heavily-laden trains performed -the round trip in admirable 
fashion, the Royal train making the up-town journey in 
6min. 9sec., the return journey occupying only 5min. 45sec. 
Although the trains accelerated rapidly at the start, there was 
little diminution in the train lights, probably on accóunt of 
the convenient down-grade on which the trains always start. 
To say, however, they will always thus start is, perhaps, not 


strictly correct; for there is a signal at the lowest point in 


the line, nearly at the middle of the journey, where unfor- 
tunate trains may on occasion be ruthlessly robbed of their 
momentum, and unlucky motors may have to start on a 
toilsome up-hill journey, unaided by that stolen vis viva, 
We hope, however, this will not happen frequently. 


— 


A FIVE-MINUTES’ service of trains is to be run, each train 
having a seating capacity of 200 persons. Allowing an 18 
hours’ working day, the possible carrying capacity is thus 
seen to be about 16,000,000 in each direction, or a total 
of 82,000,000. It may be assumed that in practice the 
average train-load will not exceed 100 passengers; and, 
estimating the average of 2d. single and 8d. return fares, 
and season tickets, at 14d. per single journey, it is seen that 
the gross revenue from railway fares alone may reach £100,000. 
Interest at the rate of 8 per cent. on the share capital 
(£540,000) and loan capital (£180,000) is a first charge on the 
gross revenue ; and, assuming all capital to have been received, 
will absorb £21,600. An agreement has been made for the - 
working of the line for a charge of not more than 55 per cent. 
on the gross revenue; and, assuming the costs to reach this 
figure, they will absorb £55,000, which, with the 8 per cent. 
interest just mentioned, will leave а margin of £22,600, of 
which two-thirds, viz., £15,067, will go to the shareholders 
of the new railway, the residue going to the coffers of the 
parent railway. This sum of £15,067 represents about 
23 per cent. upon the total share capital. The aggregate 
profits would therefore represent 5} рег cent. on the 
share capital, and 8 per cent. on the loan capital, in addi- 
tion to a disbursement of 27,588 to the South-Westery 
Railway Co, 
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Tux prospectus of the Blackheath and Greenwich District 
Electric Light Co. (Limited) has recently been issued, and 
we notice that one of the Directors of this new undertaking is 
Mr. Н. E. Kersuaw, the Chairman of the Electric Lighting 
Committee of the Shoreditch Vestry. The Company is to be 
congratulated upon having secured the valuable services and 
ripe experience of so valiant а champion of electric supply— 
by local authorities; while, on the other hand, Mr. 
Kersuaw will doubtless be glad of an opportunity to 
give breadth and rotundity to his experience, by supple- 
menting his staunch advocacy of municipalisation with 
the duty of looking ‘after the interests of a company under- 
taking. We can imagine there arising at some future date 
the prospect of competition by the local authorities in the 
area to be supplied by this new company; but imagination 
fails us when we try to picture the position which, in such 
circumstances, Mr. Kersnaw would have to assume. Of course, 
the two interests need not necessarily clash ; but the situation, 
to say the least of it, would be picturesque. 


mg ies 


Dm Sorowow live in the present day he might include in 
the list of things too wonderful for him the ways of a modern 
Vestry. The way of an eagle in the air is not more indefinable 
than the course which will be taken by a local authority 
imbued with the peculiar spirit of Vestrydom when face to 
face with the simplest element of commercial or professional 
business. А recent illustration of this has been furnished 
by the Hackney Vestry when seeking to obtain the services 
of a consulting engineer in connection with its electric 
lighting scheme. Instead of engaging in а straight- 
forward way the services of a competent man and entrusting 
the work to him, this Vestry has virtually put the job up to a 
species of auction, and, in а printed circular distributed to a 
number of eminent engineers, has announced. its intention to 
reserve the power to carry out the work contained in" 
the engineers report either with or without the assist- 
ance of the engineer submitting the same.” Confronted by 
such palpable evidence that the Vestry is unwilling to 
place entire confidence in its engineer, even after it has 
engaged him out of a number of presumable candidates, 
the eminent engineers approached will probably decline the 
Vestry's invitation to enter the lists as competitors for its 
patronage. Indeed, in one case, at any rate, such a reply 
has already been sent. 

Tue foregoing illustration of the want of tact or lack of 
manly «onfidence, or whatever it may be, which too often 
characterises the business transactions of small local authori- 
ties, closely resembles what has happened more than once 
before. In some instances, however, the candidates are 
not informed that their services are engaged in com- 
petition with others; and, it will be remembered, not 
long ago a leading firm of consulting engineers felt com- 
pelled to resign their appointment from this very cause. 
More recently, the Worthing Town Council, on the recom- 
mendation of its Electric Light Committee, appointed Messrs. 
BunsraLL and MowxHousE to act as consulting engineers; 
and subsequent to this appointment the Committee, having 


corresponded with this firm and with Mr. Автнов Wnionr, 
recommended that the resolution appointing Messrs. BunsrALL 
and MoxkRHOUsE should. be rescinded, and Mr. Wricut 
appointed in their stead. We are glad to see, however, that 
at a meeting of the Council last week this unbusinesslike 
proposal was rejected. 


— — 


We аге informed by the Secretary of the Institution of 
Electrical Engineers that arrangements have been made with 
the Patent Office under which there will be placed on the 
library table at the Institution every Monday morning a copy 
of each electrical patent specification published during the 
preceding week. The specifications will remain on the table 
for three weeks, and will then be filed. This arrangement 
should prove a great boon to members of the Institution, 
as it will enormously facilitate keeping an eye on current 
electrical patents, and wil obviate the trouble of sifting these 
out from the great mass of other patents. We may point 
out; that we ourselves ate in the habit of publishing a very 
carefully compiled record;of new electrical patents issued and 
of specifications published. The value of this, we have reason 
to believe, is widely appreciated ; but it will be enhanced now 
that, after a glance афа the columns published by us, 
specifications in which . members are interested can be 
inspected at the Institution library. 


— 


ALrhouvo the specification of the patent granted to Messrs. 
JAN Szcepanik and Lupwic KLEIN BRRG, for a Method and 
Apparatus for Reproducing Pictures and the like at a Distance 
by Means of Electricity," has already been published several 
weeks, it still seems to be believed ir some quarters that а 
practical method of seeing by telegraph ” is about to be 
evolved. In order that our readers may know what little 
ground there is for any such supposition, we will briefly 
describe what these two ambitious Austrians think they have 
invented. In their apparatus at the transmitting end they 
use two narrow strips of mirror placed at right angles to one 
another, and made to oscillate by means of electromagnets. 
The picture to be transmitted is reflected in lines by the first 
mirror on to the second, ‘and by the latter it is split up into 
points. The rays for the second mirror are reflected through 
an aperture on to a selenium cell, consisting of an annular 
layer of selenium mounted in a brass disc, which is slowly 
rotated by clockwork, so that a fresh portion is constantly 
exposed. Brushes connect this selenium cell to a battery 
and the line, and the circuit is completed by an electromagnet 
at the receiving end. This electromagnet moves a prism 
upon which a ray of sunlight or artificial light falls, and part 
of the spectrum is received through an aperture on mirrors 
placed at right angles to one another and oscillating in 
synchronism with the mirrors in the transmitter. The action 
which is expected to take place is described as follows in the 
words of the specification 


The rays, which are converted into electric currents of various strengths 
according to the colour of the light emitted from the several picture-po ints 
produce at the receiving-atation a corresponding energising of an electro- 
magnet and the consequent movement of a prism in such a manner that 
only a ray of similar kind of the light falling from a source of light on to 
the prism and becoming decomposed thereby, can reach the synchronously 
oscillating mirrors at the receiving station, The reflecting action of these 
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. mirrors is such as to cause the picture-pointjtransmitted to the eye of the 
observer to be visible to him at the place and in the colour corresponding 
to the point at the transmitting station. E 


We do not wish to discourage Messrs. SzcEPANIK and 
KuerserG, and we hope they will continue to work at their 
problem, whether the old idea of using a selenium cell be tbe 
basis of their endeavours or not ; but we would suggest to 
them that, unless they have unlimited funds at their disposal, 
they will be ruined in fees if they patent their invention in 
such very small increments during its process of evolution. 
They have had at least one practical idea, however ; for, in 
one of the claims of the specification they cite the combination 
of a telephone set with the transmitting and receiving instru- 

ment, the object doubtless being that the operators at the two 


ends shall be able to tell one another what it is they ought 
to see. Eo oa 


ee — — — 


Waterloo and Baker-street Railway.—The work of pile 
driving for the river staging and shaft, in connection with the 
Waterloo and Baker-street underground electric railway, is 

proceeding rapidly on the Thames in the neighbourhood of 
Charing Cross railway bridge. 


Cable Interruptions and Repairs.— 


Date of Interruption. Date of Re ir. 
Latakia—Cyprus.. .................. Feb. 10 1898 sua — = 
Maranham-— Para. e April 17,1898 ... 5 
Hong Kong— Manilla............... May 3, 1898 — 
Lourengo-Marques Durban June 30, 1898 July 8, 1898. 
Bilbao— Falmouth ........ UNE July 8,1898 ... July 13, 1898. 


Personal. We regret to announce that, owing to ill health, 
Mr. F. Harman Lewis has felt compelled to resign the post of 
Borough electrical engineer at Wolverhampton, a position he 
has honourably filled since the first development of the under- 
taking. Mr. Lewis has our sincere sympathy and our wishes 


the past two years, together with 


Mr. 
capacity of consulting engineer. 
Series Arc Lamps Run by & Railway Circuit. —According to 
the Electrical Engineer of New York the following remarkable 
incident has recently been reported from Kansas City, Mo., 
by Mr. J. L. Morgan, the city electrical] engineer. On May 14 
Kansas City was visited by a hailstorm. The ground was 
covered with hailstones “ ranging from the size of 
to 211b." The electrical wires suffered materially. 
10:30 on the following morning the station manager at the 
plant of the Kansas City Electric Light and Power Company 
was surprised to receive a telephonic inquiry : 


happened, the lamps got the current “ upside down," and the 
result was 80 beautiful examples of the heating effect of the 
electric arc and 30 lamp bases molten into as many lumps of 


À Reciprocating Electric Air Compressor.— A reciprocating 
electric air compressor is being experimented with by the Union 
Railway Co., of New York city. According to the Engineering 

: News of New York, this compressor; as constructed, weighs 
. 900lb., and measures 40in. by llin. by llin. It makes 
between 250 and 300 strokes per minute, the cylinder being 
9lin. by 8zin. It will pump up a 14in. by 36in. tank to 30lb. 
Pressure in lósec. The armature is а straight bar with 86 
slots wound with wire and connected to a flat commutator 
having 46 segments. The armature i$ nearly square in section, 
and on two sides are placed 16 poles, eight to a side, which 
are provided with a single shunt winding. Mounted above 
the field frame is an arrangement of solenoids and brushes 
whereby the polarity and position of the brushes are shifted 


outside cord communication 


8797 


each time the armature reaches the end of its travel. A cut- 
off device is connected with the air reservoir, and the motor 
is automatically stopped and started. 7 


Electric Locomotives in Freight Yards.—The use of electric 
locomotives for freight yard or general shunting purposes is, 
вауз the Engineering News of New York, becoming generally 
recognised. One of the latest examples of this class of Service 
is afforded by the Arlington Mills, Lawrence, Mass., U. S. A. 
These mills have about two miles of track running from the 
main line of the Boston and Maine Railread, and spurs in the 
alleys between the different buildings. As formerly operated 
а steam locomotive was rented from the railwa ; but this 
was both expensive and unsatisfactory, and an electric plant 
was installed. This consists of a standard 75-kilowatt 500- 
volt General Electric generator belted to an Armington and 
Sims high-speed engine and two cars—a flat car and a box 
car—the former equipped with two 50-н.р. G.E, 1,200 motors 
and series parallel controllers, and the latter provided with 
two 27-н.р. G.E. 800 motors and controllers. Together they 
can haul 80 or 40 empties or 12 to 14 loaded cars.. To 
increase the traction of the flat car it was loaded with a dead 
weight of about six tons. The new arrangement is resulting 
in а marked saving. 


Railway Train Communication.— The following circular-letter 
on the subject of railway passenger communication has been 
issued by Sir Courtenay Boyle, from the Board of Trade, to 
the general managers of the different railway companies 

I am directed by the Board of Trade to state, for the information of the 
Directors of the Railway Company, that in May of last year the 
President appointed a committee to inquire into questions reiating to rail- 
way passenger comniunication, and the report of thia committee has now 
been issued as a Parliamentary paper, No. C. 8,918. It will be seen from 
this report that the Committee unhesitatingly condemn aa inefficient the 


communication, and do not regard as satisfactory 
methods of communication by i ine ina: 


carriages. They, however, hold that the principal electrical systems and 


the method of communication by means of a 
brake may be taken as efficient. 

The views expressed by the Committee аз to the inefficiency of the 
are fully shared by the Board of Trade, who 
have for years refused to approve it. The Committee recommend that 


the law should be extended во as to require the provision of means of com- 


for it a proper means of communication, and that the companies, as a whole, 
will extend the provision of such а means to all passenger trains without 


waiting for an alteration of the law. 

glad to be favoured with the observations of the 
Directors of your Company on the subject, indicating the Steps which they 
propose to take. The Board have addressed a similar communication to 
the other railway companies in the United Kingdom. 


Hackney Vestry and Consulting Engineers. — The following 
is the text of a printed circular which has been rent by the 


Hackney Vestry to a number of leading consulting engineers. 
The italics are our own :— 


The Vestry of the parish of Hackney have under their consideration the 
question of putting into operation the Electric Lighting Order, a copy of 
which is herewith sent. The Electric Lighting Committee of the Vestry, to 


prepare and submit a report to the Com. 
mittee under the following heads: (a) On а combined scheme of electric 
lighting and dust destructor ; (5) 


destructor; (c) For the supply of electricity either by а combined acheme 


of the report. А 

The report submitted by the engineer is to become the abaolute property 
of the Vestry, and they reserve to themselves the power to carry out the 
work contained in such report either with or without the assistance of the 
engineer submitting the same. 

The Electric Lighting Committee request me to inquire whether you 
woud be prepared to submit a report in accordance with the abore con · 
ditions, and tf so the amount of your fee for the services proposed to be 
rendered. A reply hereto stating your fee should be received by me before 
four o’clock in the afternoon of Tuesday, J uly 26 instant, in order that the 


£^ 
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Power Transmission.— The Niagara Falls Power Co. is 


preparing to transmit power to. Lockport, a city of 16,000 
inhabitants, about 19 miles from Niagara Falls. It is probable, 
says the Western Electrician of Chicago, that the transmission 
line will follow the route of the Buffalo and Lockport Railway 


from Tonawanda to the Lock City. If a sufficient number of 


patrons can be secured Lockport will enjoy the advantage of 


Niagara power before next winter. The city has a number of busy 
wills, the majority of which have been much hampered by the 


lack of a power supply, as the main source of power has been 
water from the Erie Canal, a state possession that is in no 


. way reliable for many montbs in the year. The Urban Roller 


Mills, of Buffalo, will be operated by electric power trans- 
mitted from Niagara Falls. It is expected that the new source 


of power will be utilised before the end of July. The main 


motor of the plant will be of 400 m.r., direct connection being 
made to the present тш of shafting, which will be, for the 
most part, retained. The big motor will run all the machinery 


of the mill except the machinery of the grain elevator and the 
machinery of the merchandise department. In these latter 


instancés two separate motors will be installed in order to 
save the long line of sbafting required, with its consequent 
friction and loss of power. The total amount of electrical 


power to be used in the mill will be very close to 500 н.р. It 
. was expected to have installed the electrical machinery and 
apparatus long before this, but the demands of the Govern- 


ment on the manufacturers of electrical apparatus have caused 
some little delay. 
The Yuba-Marysville (U.S.A.) Power Transmission.—An 


interesting power utilisation and transmission plant has been 


recently put in operation near Yuba and Marysville, in 
California. For the details we are indebted to the Journal of 


Electricity of San Francisco. Water for the system is taken 


from the north fork of the Yuba river at a point about four 
miles above its confluence with the middle fork of the same 
river. From the dam at this point a main flume 8ft. deep by 
from 4ft. to 5ft. wide extends for nearly eight miles at an 
average fall of 14ft. per mile. There is a small canal or conduit 
for about 28 miles, 24ft. deep by 5ft. wide at bottom and 9ft. 
wide at surface, the fall being 9:6ft. per mile. This delivers 


water to a wooden penstock, whence the pipe-line continues in 
a straight line down a hillside to the receiver. The latter and 
the pipe-line are 42in.'diameter, and are built of steel, varying 
in thickness from zin. to fin. The effective head is 292ft., 


and the length 850ft The hydraulic equipment consists of 
three 40in. tangential Pelton wheels, provided with two 4in. 
nozzles and 14 buckets per wheel. Outside the wrought-iron 
housing over the wheels and on the wheel shafts are fitted 
6,0001b. flywheels, one to each wheel. These wheels run at 


a speed of 400 revolutions per minute, and can develop 700 н.р. 


each. They are direct-coupled through flexible couplings to 


the generators, and are speed-governed by relay governors con- 
` trolling deflecting hoods. The electrical plant includes three 


960-kilowatt Stanley two-phase inductor type generators, 
delivering current at 2,400 volts pressure at 67 revolutions per 
second. Three 5-kilowatt Eddy multipolar exciters run belted to 
the generators. There are two overhead transmission lines, one 
to Marysville about 19 miles, and the other to Brown’s Valley 
71 miles Jong. Six 125-kilowatt oil insulated Stanley trans- 
formers step-up the pressure to 16,700 volts for the line. The 
Marysville sub-station has four 125-kilowatt step-down trans- 
formers and the Brown's Valley station two. Each of the 
two transmission lines consists of four No. 6 В. and 8. hard- 
drawn copper conductors (a separate circuit for each phase). 
The Marysville line has thus а capacity of 750-kilowatts with 
a 10 per cent. line loss. 

British Association for the Advancement of Science.— 
Detailed arrangements for the forthcoming meeting of the 
British Association at Bristol have been published. The 
reception room and offices of the local treasurer and secre- 
taries will be at the Victoria Rooms; the offices of the 
presidents, the general secretaries, and the Council will be in 
the building lately occupied by the Salisbury Club. Section А 
(Mathematical and Physical Science) will meet in the lecture 
theatre, Bristol Museum, and the president of this section is 
Prof, W. E. Ayrton; Section B (Chemistry) will meet at the 


University College, the president of this section being Prof: 
F. R. Japp; and Section G (Mechanical Science) will assemble 
at the Merchant Venturers’ Technical College, the president 
of this section being Sir J. Wolfe Barry. It is unfortunate 
that Sections A and G will be separated by a long, steep hill, 
and it is to be hoped a good service of ’busses will be pro- 
vided. The President’s address will be delivered in Colston 
Hal, where also the two evening discourses and в con- 
versazione will be given. Another conversazione will be given 
at Clifton College by the Chairman of the Council (the 
Bishop of Hereford), the Head Master of Clifton College, 
and Mrs. Glazebrook. The Postmaster of Bristol has con- 
sented to establish a branch post and telegraph office in 
the reception room, which will also be in communication 
with the telephone exchange. A number of the owners 
of manufacturing and engineering works have offered to 
open them for inspection during the week of the meeting. 
An important International Conference on Terrestrial Mag- 
netism will take place during the meeting, delegates to which 
are expected from France, Germany, Italy, Russia, Austria, 
Canada and the United States. In view of the fact that last 
year the British Association met in Toronto, and that it is of 
national importance that no opportunities should be lost to 
strengthen the bonds which unite the various portions of the 
British Empire, the Executive have spared no effort to secure 
the attendance of representative Canadians. Communications 
have passed between the Mayor of Bristol, the Chancellor of 
the Exchequer, and the First Lord of the Admiralty, with 
reference to the suggested visit to Kingroad of some portion of 
Her Majesty’s fleet during the meeting. There is good reason 
to hope that, as a special compliment to the Colonial 
visitors, the Lords of the Admiralty may accede to this request. 


American Electrolytic Copper.—According to the Western 
Electrician the Boston and Montana Consolidated Copper and 
Silver Mining Company have recently completed a large water 
power installation for generating the electricity required in 
their refinery. There are two 57in. turbines of American 
design and two Westinghouse dynamos, all fixed upon the one 
horizontal shaft. The shaft is 42ft. long by 10in. diameter, 
and weighs over five tons. · Тһе turbines and dynamos run ві 
a speed varying from 144 to 160 revolutions per minute. The 
former, under a head of 50ft., will develop 8,945 н.р, and 
show an efficiency of 80 per cent. The two turbines, with al 
accessories, weigh over 113 tons. The same journal also 
reports that a great future in connection with dynamo and 
switchboard construction is predicted for the “ M. D." brand 
of cast copper. Edison is stated to be interested in the pro- 
cess by which it is produced. This copper tests 99:87 рег cent., 
has a conductivity 93 per cent. of that of the best roll 
copper, and a tensile strength of 30,0001b., while the tensile 
strength of commercial cast copper is only 19,0001b., and br 
conductivity only 25 per cent. of that of the best diei 
copper. The method by which these castings are prepa! 
has not been published, In a recent issue of the Engineering 
and Mining Journal we read that the Anaconda Company 18 
negotiating for the purchase of the American rights of pr 
Elmore process in its perfected form. As the result 9 
improvements, many of them unpatentable, introduced ч 
M. Secretan, Manager of the Elmore works at Dives, and by 
others, copper tubes of an entirely satisfactory character can 
now be produced, and the sales of the European companies 
are increasing. The Elmore process has, however, 8 riva: 2 
the Dumoulin process, now in operation at the works of the 
Electrical Copper Company at Widnes. Engine power eq» 
to 800 н.р. is available for generation of the current, and 
depositing tanks are at work. The manufacture is at presen 
confined to that of tubes 12ft. by 16іп. diameter and jin. 
thick. These are cut longitudinally, removed from b 
mandril, and opened out to form sheets 12%. by 4ft., Meus 
are then without further treatment put upon the mark 
The tensile strength of this sheet copper is 52,000Ib., andi 
is dense in structure and of smooth surface. The sheets ar 
suitable for all purposes, and are sold at the usual price 0 
rolled sheet copper. At the Brunoy Works, near Pans, E 
Dumoulin process is being used for the production 9 
engravers' sheet copper. 
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CONTEMPORARY ELECTRICAL SCIENCE.. 
(Compiled by E. E. Еосвмгвв p'AÁrsz.] 


Magnetic Equilibrium Figures.—R. W. Wood has devised a 
form of Mayer's experiment, which illustrates in a highly 
elegant way the various possible arrangements of mutually 
repellant particles under the influence of a force tending to 
bring them closer together. Instead of using corks and 
needles he floats clean bicycle balls on mercury, and places 
а strong magnet under the dish. The magnet pole tends to 
concentrate these balls, while the capillary repulsion tends 
to separate them. The equilibrium figures of two and three 
balls are a straight line and a triangle respectively. With four 
balls the most stable figure is the square, but under favour- 
able circumstances the figure 4d (see diagram) is produced, 
which passes into the square on the slightest provocation. 
With five balls the most stable figure is the regular pentagon, 
while the shape 5b is also fairly stable. The author did not 
succeed in obtaining a regular hexagon, but only the central 
figure Ga and the triangular figure 6c, the former being the 
more stable of the two. Of course, when the mercury is not 
clean any figure is stable. With the author's arrangement the 
figures due to over 20 particles are symmetrical, provided the 


о о о 
о о 
о о о о 
4d b 


balls are of equal size. When one ball is larger than the rest 
it makes its way to the centre, and the others group them- 
selves round it. The figures are extremely suggestive, and 
are capable of giving а clue to the equilibrium of columnar 
vortices and chemical combinations. The author proposes to 
demonstrate refraction effects by means of a 50-ball figure 


(Woop, Phil. Mag., July.) 


Source of Röntgen Rays.—In the hands of А. A. Campbell- 
Swinton the pin-hole camera has become а useful instrument 
for the investigation of the properties of X-rays. He mounts 
& perforated removable lead disc in а brass cap attached to a 
cone, the base of which consists either of a photographic plate 
or of в fluorescent screen. The latter is viewed through an 
eye-piece without lenses attached to the cone. The whole 
apparatus corresponds somewhat to Righi’s cryptoscope. The 
extent of the surface generating X-rays may be judged by 
studying its pin-hole image on the screen. On directing it 
towards the anti-cathode it is seen that when the latter inter- 
sects the cathode stream at its focus the dimensions of the 
active area are independent of the exhaustion, while they 
increase with the exhaustion in any other case. With an 
anti-cathode inclined at an angle of 45deg. to the axis of the 
conical cathode stream, it is found that those portions of the 
stream which impinge most normally upon the anti-cathode 
surface are considerably the most efficient in producing 
Rontgen rays. The fluorescent portions of the tube walls also 
produce Röntgen rays, as may be seen by turning the crypto- 
scope away from the anti-cathode, which otherwise masks the 
effect. This fluorescence is produced not by the cathode 
rays, which do not impinge upon the walls direct, but by 
the anode rays proceeding from the anti-cathode. There is 
only a difference of degree in the two kinds of rays. 


(Swinton, Proc. Roy. Soc., June 16, 1898.] 


Bi-polar Discharge.—W. Wien goes a step further, and 
wishes to abolish the distinction between anode and cathode 
rays, substituting the expressions ''streams of positive and 
negative particles." This would emphasise the complete 
victory of the ‘‘ English view," against the adoption of which 


Continental physicists have struggled long. The positive 


light, says the author, is only quantitatively different from 
the negative light. The field is weaker, the velocity less, and 
consequently also the deflection greater. But both kinds of 
light contain an admixture of particles of the opposite sign. 
This is shown by the author by an arrangement in which 
the cathode is put into an out-of-the-way side-tube. Oppo- 
site the anode is a perforated diaphragm, such as is used for 
obtaining canal rays. Under these circumstances an electro- 
meter probe, mounted in the tube beyond the perforation, 
shows a decided positive electrification. But if the diaphragm 
itself is made an anode, the rays entering the observation space 
show a negative charge. On exchanging the signs of the 
electrodes the diaphragm becomes a cathode and canal rays 
are formed in the observation space, as in Goldstein's original 
experiment. So the general result is that the anode emits 
positive particles from its front face, and the cathode negative 
particles. Both electrodes, in addition, if perforated, emit 
also particles of the opposite sign, though to a lesser extent. 

| (Wien, Wied. Ann., No. 6, 1898.] 


Superimposed Deflections of Cathode Rays.—Having once 
been converted to the emission theory, our German friends are 
piling proof upon proof of its truth. W. Kaufmann super- 
imposes by an ingenious combination of closed spaces, a mag- 
netic upon an electrostatic deflection, and from the resultant 
deflection he draws some weighty conclusions. He has already 
concluded from the said theory that the deflection is inversely 
proportional to the square root of the difference of potential 
between anode and cathode. If along any given length of 
the path a certain potential is maintained the anode ceases to 
exert any influence, and the deflection is inversely proportional 
to the square root of the difference of potential between thelength 
in question and the cathode. To produce the proper conditions 
the author allows a cathode beam to traverse a nearly closed 
metallic vessel kept at a constant potential. The vessel is 
surrounded by another which serves as anode, the distance 
between the walls not exceeding 3mm. This is less than the 
cathodic dark space, and hence no discharge can pass between 
the two vessels. The inner vessel is successively charged to 
8,250 volts and put to earth. This gives a uniform field inside 
the vessel, varying in sign. The vessels are enclosed in a 
magnetising coil. The deflection does in fact obey the law 
indicated by the emission theory, within certain errors due 
to the unavoidable dispersion of the magnetic lines of force. 
The ratio between the electrostatic charge and the mass of & 
particle comes out as 1.86 x 107 C.G.S. units per gramme. 

[KaurMaANN, Wied, Ann., No. 6, 1898.) 


Weston Standard Cell.—The cadmium cell is greatly superior 
to the Clark cell, owing to its small temperature coefficient, 
but at low temperatures it shows certain irregularities which 
have just been unravelled by P. Kohnstamm and E. Cohen. 
They have, first of all, obtained what they consider a trust- 
worthy formula for the composition of the cadmium sulphate, 
which they say is represented by CdSO,. $ H,O. The solu- 
bility of this salt gradually increases from Odeg. to 15дес., 
but at 15deg. it suddenly becomes stationary and remains so 
until about 19deg. This change is evidently connected with 
some modification in the constitution of the salt, somewhat 
resembling the change of crystalline form undergone by 
certain substances at definite temperatures. Dilatometer 
experiments show a shrinking of the salt solution between 
12deg. and 16deg., but analysis proves that no change in 
the amount of water of crystallisation takes place. Hence 
the change must be of the same nature as the substitution of 
one allotropic form for another. It is evidently best not to 
use the cadmium cell at temperatures below 15°C. W. C. 
Fisher requires а cell which can safely be used “in a hot 
engine room” or “ію the proximity of boiler flues.” Con- 
sidering that the Weston cell does not appreciably change its 
temperature coefficient until near 70deg., whereas the Clark 
cell changes at 40deg., the former should be the most advan- 
tageous for practical use, especially as its low-temperature 
coefficient ( 4 x 10-5) renders the employment of a thermostat 
unnecessary. 

[Kounstamm and ConxN, Wied. Ann., No, 6, 1898.] 
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The following experiments were made by the author with a 


SOME RECENT INVESTIGATIONS IN CONNECTION | «io to-throwing some light on the subject of the formation of 


WITH THE ELECTRO-DEPOSITION OF ZINC. 


BY SHERARD COWPER-COLES. 


 Mylius and Fromm consider that the formation of zinc 
sponge is due to the oxidation of the zinc. Nahnsen holds 
similar views, i.e., that the zinc sponge is the result of oxide 
formed by decomposition of the water. Siemens and Halske, 
on the other hand, attribute it to the existence of zinc hydride, 
ZnH,, which they зау effects а molecular change of the zinc 
deposited. Some zinc sponge deposited from a zinc sulphate 
solution which also had in solution small quantities of 


FIG. 3. 


copper, iron and manganese, gave on analysis the following 
figures :— 
Analysis of a sample of Zinc Sponge. 


Metallic zine 6.6 TATEM 2:90 per cent. 
Zinc oxide . . . . 6550 „. 
Total zinc, expressed as ZnO. 6710 
Zinc oxide etn tenent 63°53 2 
Metallic zine . . 290 „ 
Sulphuric and hydrate S032 .. ... 1905 „ 
Silica I нна 1:05 * 
Copper oxide... 080 „ 
Lead oxide nnt ne reno to coves ОО 4 
AO. Шакка АНАН канабы, EAD. С py 
Ferric oxide OT [O[O OO . 060 „ 
Lime . TAS, 045 „ 
Chlorine and carbonic acid ................. traces, 
Moisture and organic matter . . . 1935 „ 
100:000 per cent. 


zinc sponge. A cell was fitted up as shown in Fig. 1, and 


Fic. 4. 


7 "y 
(C0074 CAR. 


Fia. 5. 


Fic. 6. 


different gases passed over the cathode during the deposition 
of the zinc. A thin aluminium plate 4in. square was att 
to the face of a revolving cathode, which was caused to make 
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70 revolutions per minute, the anode being of lead, placed 
I zin. away from the cathode. А large quantity of solution 
was made up to avoid using the solution more than once 
during the experiments; the following is an analysis of the 
solution before and after electrolysis :— " 


Before treatment. 


НО оола None. 
Fes HIC 3 1:13 per cent. 
A" ЖОЛУНАН 0:306 „ 
ZnSO,7H4 *609905092**9990959090»*0250099009009 41:02 ET 
p p very slight traces. 
After treatment. ! 
ОЛОРОР sue aa AA 0:16 per cent, 
FES 09 » 
)/)»/» ³ĩͤ A Р Ses dies 0:257 » 
/// ерды агыны eH see: (teas: 4101 „ 
J) ͤ y нан very slight trace. 


The specific gravity of the solution was 1:449. 


The solution was circulated through the electrolytic cell at 
the rate of about one gallon per hour, the duration of each experi- 
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WATERLOO AND CITY RAILWAY. 


Last Tuesday the second line of an important system of elec- 
tric underground railways was opened between Waterloo and 
the new railway centre below the space in front of the Mansion 
House, this City terminus of the new member of the system 
being destined to be the focus of a large number of deep-level 
underground railways, some of which are now in course of 
construction. The Waterloo and City Railway is probably 
the shortest urban railway in existence, and has the peculiarity 
that in its short length of about one mile and a-half there are 
no intermediate stations. Its course is clearly shown in the 
accompanying map, which also indicates its connection 
with other existing lines. The object in dispensing with 
an intermediate station was to obtain full advantage, 
during the latter and up-hill half of the journey, of 
the momentum acquired by the train in its descent over 
the first half, which, on both up and down lines, is the 
steeper of the two parts. This peculiar construction has 
been rendered necessary by the great depth to which the line 
had to be carried where it passes beneath the bed of the 
Thames; and it is effected by constructing the two tunnels 
separately and on independent routes, in some places side by 
side, in other places one over the other. 

The object of the Waterloo and City Railway is to afford 
the London and South-Western Co. access from their 
terminus at Waterloo to the heart of the City. The necessity 
of such a connection was recognised by the Directors of the 
Company more than half a century ago, and from time to 
time schemes have been projected with the intention of pro- 
viding such a railway. All involved an enormous outlay, 
ranging from £8,000,000 to at least £5,000,000. The 
Directors were unwilling to purchase a City approach at this 
price, but when they found that the purpose could be achieved 

y means of a deep underground electrical railway at a cost 
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Scale—half size. 
Fid. 1. 


ment being two hours. Gas was projected beneath the anode, 
which was perforated with small holes near the centre, the tem- 
p of the solution being normal. Great саге was taken to 

eep every condition the same, the only alteration made in each 
experiment being the nature of the gas employed. The current- 
density corresponded to 15 amperes per square foot of cathode 
surface, the voltage at the terminals of the cell being two. The 
deposit obtained when no gas was passed over the cathode was 
very spongy (Fig. 2), spongy deposits were also obtained when 
oxygen and air were passed over the cathode (Figs. 8 and 4). 
The zinc obtained when coal gas and carbon dioxide (Figs. 5 
and 6) were used gave the best results, and were practically 
free from sponge. In another experiment small quantities of 
sulphurous acid were blown into the electrolyte, the zinc 
obtained was dark and slimy. 


The C.P. R. Montreal-Vancouver Telegraph Line.—It is 
reported, says the Electrical Review of New York, that the 
telegraph line which is to be built by the Canadian Pacific 
Railway between Montreal and Vancouver will cost £50,000. 
The wire used is to be of copper, weighing 800lb. per mile, 
the total weight being 450 tons. 


of about £500,000 they at once decided to carry out the 
project. At South London the success of electrical haulage 
for train service had been clearly demonstrated, and Par- 
liament readily gave its assent to the construction of a double 
line, carried in tunnels, from Waterloo to the Mansion House. 
An independent company was created for the management of 
the railway, with Mr. Wyndham S. Portal, the chairman of the 
London and South-Western Co., at its head. Plans were pre- 
pared by Mr. W. R. Galbraith, the consulting engineer of the 
London and South-Western Co., and Mr. J. H. Greathead, the 
local supervision of the work being entrusted to Mr. H. H. 
Dalrymple-Hay. Mr. Greathead died during the progress of 
the work, and his place has since been filled by a substitute, 
who made himself responsible for the whole of the electrical 
arrangements as they have been executed by Messrs. Siemens 
Bros. and Co. 

The tunnelling for this railway has been carried out on the 
Greathead tubular system, which was also employed for the 
City and South London Railway ; but in the tunnel work of 
the new line there is an improvement upon the older line, in 
that the spaces between the flanges of the iron segments used 
in forming the tubular lining of the tunnel have been filled 
flush with brickwork, whereas on the older line the castings 
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are exposed. The result is a considerable reduction in noise. 
It is unnecessary here to describe in detail the process of 
tunnelling on the Greathead system, this having already 
been entered upon in our description of the City and 
South London Railway. Sufficient now to say that 
the process is one which immensely facilitates and 
cheapens the work of tunnelling in strata of the cha- 
racter of the London clay. For hard rock it is, of course, 
quite inapplicable; but at the depth suitable for the type of 
underground railway now popular in London the strata are 
practically all capable of being worked by the Greathead 
shield. While referring to the tunnels we may remark that 
the experiment has been tried of lighting both tunnels 
throughout with large glow lamps placed at the level of the 
windows of the carriages. The lavish expenditure of current 
thus displayed may appear costly; but, remembering that 
platelayers will have to be constantly at work in close 
proximity to the 500-volt live rail, and that naphtha lamps 
are out of the question on account of their smell, the expendi- 
ture is justified. 

The contract for the line itself was let to Messrs. Mowlem 
and Co, cf Millbank, whó commenced operations in June, 
1894, by erecting a timber pile staging in the River Thames, a 
short distance above Blackfriars Bridge. Two shafts were 
sunk to the level of the railway, and these proved of immense 
advantage, in that they enabled the whole of the excavated 
material to be brought to the surface, and carried away to the 


— Waterloo and City Railway. — . Central London R 
° 5 »» е a City and South London Railway. — 


Map showing the Routes of the Waterloo and City Raiiway and of the 
other underground electric railways in connection with it. 


Dagenham Marshes by barges, cartage through the public 
streets being thus entirely avoided. By the same shafts, iron 
cement, bricks, and all else required in the making of the rail- 
way were introduced, and the construction of the two tunnels 
proceeded with steady regularity, the only delay which was 
experienced being attributable to the water-bearing strata 
through which, at several points, the tunnels had to be pro- 
jected. Leaving Waterloo by a somewhat sharp curve, the 
tunnels pass under York-road at a depth of only 18ft. from the 
surface,and thence descend towards the river, crossing Waterloo 
Bridge-road a few inches below the main sewer of the London 
County Council. Following the line of Stamford-street as far 
as Hatfield-street, they there turn towards the river which 
they traverse in a north-easterly direction, emerging under 
the Victoria Embankment immediately in front of the Royal 
Hotel at Blackfriars. Curving into Queen еен 
they continue under the centre of that thoroughfare at con- 
siderable depth, and terminate in a commodious stati 

Dui nee e the Mansion House. ia 

e most difficult portions of the work had 

at the two termini. At Waterloo, the e 
and City Railway is situate immediately underneath the main 


line platforms of the South- Western Co., the difference 
between the two levels being exactly 41ft. There are three 
sloping ways of approach between the two stations, and two 
independent entrances from the outside thoroughfares. These 
five inclined ways lead to a common booking of extensive 
proportions, and there are three spacious avenues sloping 
towards each of the two platforms, which are 100 yards long and 
14ft. wide. The arrival platform and a set of rails occupy one 
arch ; the departure platform and a second set of rails are laid 
under an adjoining arch, the two lines of rails being divided by 
a brick pier. The level at which the platforms are con- 
structed is so deep that it was necessary to remove the foun- 
dations of the old piers upon which the South-Western station 
stands, and this work was accomplished without the slightest 
interruption to the enormous traffic conducted at the plat- 
forms of the South-Western Co. A still more trying task had 
to be faced in order to provide a cross-over road, by means of 
which the trains on the Waterloo and City Railway can be 
shunted from one set of rails to the other. The space acquired 
for the terminus did not permit of such a cross-over road 
being introduced without utilising a considerable portion of 
the area under the London and South-Western station, and it 
was necessary bodily to remove one of the immense piers on 
which that station rests, and in its place to build a single arch 
of 40ft. span. 

At the City terminus difficulties of another kind presented 
themselves. The crowded street-crossing which stands imme- 
diately in front of the Mansion House was honeycombed at no 
great distance from the street level by pipes of every description 
—water, gas, compressed air, telegraph, telephone, electric 
Jighting—and enormous sewers. It had been decided by the late 
Commissioners of Sewers to provide a subway connecting all 
the important points of the crossing, so that passengers might 
be able to go from the Bank or the Royal Exchange to the 
Mansion House, Queen Victoria-street, or Cheapside, as also 
between other points, without incurring the risk of using the 
open crossing. To this subway it was decided that passengers 
to and from the Waterloo and City Railway should have access, 
and a similar facility will be offered also to those who will use 
the Central London Railway. Thus, three great schemes 
were simultaneously in progress below the street level 
at the Mansion House. The Waterloo and City Railway is 
the first to be completed; and, although the subway has 
not yet reached the stage when it can be thrown open 
to the public, travellers by the Waterloo and City line 
will have access thereto from two points at the City 
terminus—one in Walbrook, immediately in front of the 
private entrance to the Mansion House; the other at the 
junction of Cheapside and Queen Victoria-street. From these 
two centres stone staircases descend to the railway platforms, 
and when the public subway has been finished, a third means 
of approach will, by its means, be established. The Central 
London Railway Co. will employ a series of lifts at its 
City terminus, and should similar accommodation be found 
necessary in the case of the Waterloo and City Railway it 
will be provided. 

The stations at the termini are of a plain but commodious 
and well-ventilated design, that at Waterloo being muc 
loftier than the City station. They are plentifully lighted, 
as are also the approaches, booking subway and other parts, 
with glow lamps fixed on plain wrought-iron brackets with 
conical enamelled reflectors. From the booking hall the 
passenger approaches the platform through a turnstile. 

Although the greater part of this railway has been con- 
structed and equipped with British plant, an unfortunate 
exception occurs in the case of the carriages. Invitations 
addressed to British firms having failed to secure tenders 
which could be executed within the time specified, the rolling 
stock required for the new line has been supplied by the 
Jackson and Sharp Co., of Rochester, U.S. Four complete 
trains have been delivered, and two others will soon be forth- 
coming. After construction, the stock was shipped in parts 
to Southampton, put together at the carriage and waggon 
works of the South-Western Railway Co. at Eastleigh, and 
1 to the Waterloo and City Railway, being transfe 
at Waterloo by a powerful lift which has been specially con- 
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structed for the purpose to connect the lines of the two com- 
ies. The carriages are of similar construction to those 
on the New York elevated railways. Each train consists 
of four coaches—two motor cars and two mid-trailers— 
each carriage being supported on two four-wheeled bogies. 
The front and rear cars are used as motor carriages, and 
are each equipped with two motors, the end of the motor 
car being partitioned off to serve as the motorman’s cab. 
Seating accommodation is provided in each motor саг for 46 
passengers, and in the mid-trailers, or ordinary carriages, for 
56 passengers, so that the total seating accommodation is for 
204 persóns; but the interior space in each car is such that, 
if necessary, a much larger number can be admitted. Each 
train is fitted with Westinghouse continuous compressed-air 
brakes, which can be applied by either driver or guard to all 
the wheels of the train. The maximum speed will be at the 
rate of 25 miles per hour, and it is intended that the journey 
between Waterloo and the Mansion House shall be accom- 
plished in five minutes, a five minutes’ service being maintained 
each way throughout the day. 
Electrical power for the railway is generated in an adjoin- 
ing power house, the present equipment of which comprises 
five 300-н.р. generating sets. A sixth set will shortly be 


erected. Each of these sets consists of a Belliss enclosed high- 


speed engine direct-coupled to a 400-ampere compounded 
Siemens railway generator. Steam is generated in a battery 
of six dry-back marine boilers, built by Messrs. Davey, Pax- 
man and Co., the boilers being fitted with Vicars’s automatic 
atokers. The plant is at present worked non-condensing, but 
а condenser will ultimately be fitted for general use. | 

In conclusion, we have to acknowledge our indebtedness to 
Mr. Wyndhams Portal, the Chairman, and the Directors of the 
South-Western Railway for much of the information embodied 
in this article, and to thank them for the opportunity afforded 
us of inspecting the line on the occasion of its formal inaugu- 
ration by H.R.H. the Duke of Cambridge last Tuesday. 


VACUUM DRYING CHAMBERS. 


Manufacturers of cables and other electrical apparatus in 
which the insulation is an impregnated hygroscopic material, 
have long since found that considerable time is saved, and 
better results obtained, by subjecting the cables or coils to a 
thorough drying process before immersion in the insulating 
compound, instead of letting the moisture simply boil out 
while the article is in the insulation tanks. In the manufac- 


temperature is maintained very high either by steam pipes or 
a furnace, and through which a current of air is continuously 
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ture of so-called dry-eore'' cables with paper and air-space With the view of still further decreasing the time required 
insulation it is also advisable, whether the cable be afterwards | for drying, Herr Emil Passburg, of Berlin, ig constructing 
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A, Steam Colls for Heating. 


dried by pumping dry air through it or not, to dry it a8 per- 
fectly as possible before lead-covering. Where this process is 
carried out on a large scale in this country regular drying 
rooms are, we believe, usually employed, in which the 


B, Steam Inlets. 


C, Outlet for Condensed Water. 


vacuum drying chambers” of various sizes and shapes. 
These are specially constructed air-tight chambers with heating 
shelves or coils in which the articles to be dried are placed, 
and in which а vacuum is produced. By this means it is claimed 
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that, not only is the drying effected in the smallest possible 
time and with greater thoroughness, but also the temperature 
required need not be neariy as high as when the older method 
is employed. Fig. 1 is а drawing of а vacuum chamber 
arranged for steam heating, and is self-explanatory. For 
heavier objects a pattern is made with rails instead of the 
perforated iron floor, the things to be dried being then placed 
on trolleys and rolled in. For smaller articles, such as light 
coils, bobbins, &c., a square cast-iron box is usually supplied, 
instead of the wrought-iron cylindrical shape, and it is fitted 
with hollow shelves through which steam is passed. Rails 
are cast in the walls, so that a low trolley can be pushed in 
between the heating shelves. Fig. 2 is a chamber for drying 
cables. The cables are coiled in circular perforated iron trays, 
which are mounted on trolleys and rolled in between the heating 
shelves, From figures furnished by the manufacturer, a 
chamber of the size shown in Fig. 2 can be charged with about 
2,500 yards of thick cable which is dried in about 15 hours 


figures must, of course, vary with the particular circumstances 
of each case and with the initial moisture in the cable. | 

The following figures are also given for a chamber 8ft. by 
6ft. Gin. by 8ft. high, fitted with 15 shelves and used for 
drying wet india-rabber as it came from the washing rolls. 
The charge such a chamber could take was about 250lb. of 
wet rubber, and this could be dried in two hours. In this 
case exhaust steam was used for heating. BN. 

The shelves are usually made strong enough to withstand a. 
steam pressure of 75lb. to the square inch, but it is stated that. 
good results can be obtained at а comparatively low tempera- 
ture. А 28in. vacuum at least is used, and this will produce 
brisk evaporation at 100°Ё. Ап apparatus is also used by 
means of which an indication is obtained when the drying 
process has proceeded long enough, but we have not been 
furnished with particulars of the construction of this instru- 
ment. In conclusion it may be mentioned that these chambers. 
are now being used by several makers of rubber and cable 


if jute-insulated.and eight hours if paper-insulated, but these | and in various chemical works on the Continent. 
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CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 
BY FRANCIS JEBL. 
(Continued from page 179.) 


The following are some of the various types of the Braun 
hydraulic presses and press pumps used in the most important 
carbon factories in Germany. Press 1 is a simple press that 
squirts only carbons of a less diameter than 18 or 20mm., 
and most large carbon factories have a few of this type in 
their works. This hydraulic press is driven by a press pump 
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kilos. Press 2 is an advance and carbon press combined; 
that is, it can be used to press the cakes coming from the 
pounder, and can also be used for squirting carbons. It 
presses the cakes that fit the cylinders of Presses 1 and 14. 
This press is worked by a four-cylinder press pump. Press 3 
can also be used as a combined advance and carbon 
press. It squirts larger size carbons than No. 1 or 14, and 
can also be used to make battery plates, brushes or small-sized 
electrodes. This press is worked by a five- cylinder press pump. 
In Fig. 16 we have a very neat design of a hydraulic press 
that can squirt carbons from 12mm. upwards. This press 
also works with a maximum pressure of 400 atmospheres, 
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having three cylinders. Press la is а duplex hydraulic press, 


Fia. 15.—Pemsel's Duplex Hydraulic Press. 


while its receiving cylinder is 600mm. long and 250mm. in 


diameter, thus holding about 85 kilos. of carbon material! at 
one charge. When а charge is inserted into the cylinder 
it is turned on its vertical axis which permits of easy handling. 
The cylinder is also provided with & steam jacket, as shown, 
and the press, complete, weighs about 4,000 kilos. 

Press 4 is an advance press, and serves only to press 
ihe carbon cakes that come from the pounders so as to fit the 
carbon cylinders of the presses that squirt the carbons. It is, 
of course, advisable for carbon factories to use advance presses 
only for pressing the carbon cakes, and presses that are only 
used for squirting carbons. A small factory may use а com- 
bined press, as mentioned, but a large modern one should have 
Separate presses for the different kinds of work required. In 
working Presses 2 and 3 for pressing cakes а different 
be turned on their vertical axis, which facilitates charging. | speed is required for the press pumps as when squirting 
The whole press, it may be mentioned, weighs about 8,800 | carbons. Generally, a large carbon works has three or four 

From a forthcoming book to be published by The Electrician Printing | advance presses and four or five presses that squirt carbons or 
end Publishing Company (Limited). All rights reserved. electrodes. Press 4 is worked by a press pump that has 


as it contains two cylinders on either side of the water 
cylinder or ram. While the ram is working in one direction, 
and pressing the carbon mass out, the other cylinder is being 
charged, and thus the object is to keep the press constantly 
going and not to lose any time, as in other presses, which 
must be stopped when a fresh charge is given. However, 
there is not such а saving of time in practice as might be 
supposed, and it may be stated that Press 1 is on the whole 
more favourable. This press is also worked by a triple- 
cylinder press pump. Fig. 15 shows a duplex hydraulic press, 
as made by F. Pemsel, which works with a maximum pressure of 
about 400 atmospheres, while the dimensions of the cylinders 
that receive the carbon cakes are 650mm. long and 90mm. in 
diameter. The cylinders, it will be seen from the figure, can 
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five cylinders. Press 5 is а large one, which can make 
electrodes having a breadth of 500mm. and thickness of about 
100mm. This press can also press the carbon cakes that are 
used in all the other presses for squirting carbons. This press 
is generally, however, only used for pressing or squirting large 
battery plates, electrodes for electrochemical and smelting 
works, and in fact, for all large size work. This press should 
be in all works that expect to extend their carbon industry in 


а large one very soon and the demands for that article will 
be considerable, so that the writer can only advise firms going 
intojthe carbon business to see that such a press is included 
in their estimate. This press (No. 5) is also worked by a five- 
cylinder pump. It may be here mentioned again that when 
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| smaller pistons alone. 


all its branches and do not wish to confine themselves only to 
electric light carbons. The electrode industry will no doubt be 


works generally manufacture articles of carbon that can be 
squirted. The press pumps, one size of which is also shown 
in Fig. 14, are made of the best material. The pump cylinders 
are made either of steel or phosphor-bronze, while the valves 
and valve-boxes are made of the latter material. The eccen- 
tries and eccentric rods are of steel. Each press pump hasa 
fixed and loose pulley. The press pumps that have pistons of 
different diameter are generally so constructed that the piston, 
having the larger diameter, is released from action when the 
pressure is raised above 25 atmospheres, and when the pres- 
sure falls below 25 atmospheres it resumes work. The object 
of this larger piston is to pump and deliver the greater part 
of the water that is needed to fill the water cylinder of the 
hydraulic press, which would take more time if done by the 
Each press-pump is provided with 
safety valves and a manometer gauge that shows the pressure 
of the water. Fig. 17 gives a general view of a Braun three- 


a zwi U^ 
a. 


Ета. 174. — Pemsel's Press Pump. 


it is desired to make and manufacture articles of carbon hav- 
ing an uneven contour or size, they must be pressed by means 
of a plunger press. Steel moulds are made for the article to 

manufactured, and they are filled with the carbon material 
and placed in the plunger press, the ram of which compresses 
the material in the moulds or forms. The forms are then 
taken apart and the compressed article taken out. Generally, 
several forms are placed in the press at one time. However, 
plunger presses are seldom used in carbon works, as such 


4 

1 
Height of pres „ 1.450 1,450 
Weight of complete press (kilos) 2300| 3,100 


cylinder press-pump. The following table gives some of the 


sizes and data concerning the hydraulic presses and pumps 
made by J. C. Braun :— | 


No. of hydraulic press 


m— 1 | la | 23 45 
Length of press ............ in mm. 2,900 800 5,000 3,200 3,600 4,350 
Width of press „ 1,900 | 1,500 1,500 1,750 1,800| 2,750 

450 1,500 1,650, 1,650| 1,800 
100 5,850 5,850 8,000| 15,600 
Press Pumps. 

No. OF CHUNGORS Seo eor vine ndi | ó 5 4 5 5 5 
Diam. of low-pres. piston in mm. 52 52, 60 70 70 70 
Diam. of high-pres. piston » | 26 20 30 30 35 35 
Stroke of low- pres. piston x 60 60 60| 110 120| 120 
Strokeof high-pres. piston " 60 60 60) 60 75 15 
Max. pressure for large piston.. 25 Atm. 25 25 25 25 25 
Max. pressure for small piston... 400 400 400| 400 400 400 
L'ngthof pump with pulleysin mm. 1,160 1,160 1,400 1.550 1,550 1,600 
Width of pump. . ... +e. 1.180 1.180 1,200 1.200 1,200) 1.200 
Height of pump to centre of pulley 1,565) 1,65 1,550 1.550 1.550 1575 
Diameter of pulleys . . .. in mm. 1,165 1,165 1,200 1.200 1200 1˙500 
Width of pulleys ......... „ 200 200 220 250 250 270 
Revolutions per minute e 50-70 50-70 50-70 50-80 50-80 50 80 
Н.Р. required to drive pump ... 5 3 7| 10 12 19 

Weight of pump in kilos ......... 920, 920 1.300 1,760 1,780) 2,000 


Fig. 17a shows a well-constructed 


ress pum made by 
F. Pemsel, which contains a differenti P ders 1 


al safety valve, a detail 
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drawing of which is shown in Fig. 18. These press pumps 
are made with one piston of 60mm. and two, three, or four 
pistons of 25mm. diameter each, their stroke being 65mm. 
The high-pressure cylinders of the pump cease to act when 
the maximum pressure of 400 atmospheres is obtained, while 
the low-pressure ones stop working st 50 atmospheres. The 
diameter of the pulleys is 1,180mm., while their width is 
about 185mm., making about 60 revolutions per minute 
when working. The water reservoir is made of cast-iron, and 
has a capacity of about 250 litres, while the high-pressure 
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Гча. 18,—Pemsel’s Differential Safety Valve. 


cylinders are of steel mounted with bronze, the low-pressure 
ones being entirely of bronze. The weight of the whole pump 
is about 1,100 kilos. 

(To be continued.) 
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ON THE MAGNETIC SUSCEPTIBILITY OF LIQUID 
OXYGEN.* 


BY PROFS. J. A. FLEMING, M.A., D.SC., F. R. S., AND JAMES 
DEWAR, F. R. s. 


( Concluded from page 320). 


The sphere used as a testing substance was suspended by & lon 
fine platinum or gold wire from one рап of the balance. А smal 
beaker filled with water or the salte solution under test was placed 
over the pole of this magnet and the sphere suspended in it. In 
some cases, when using strong exciting currents we found it neces- 
вагу to pack round the beaker of liquid with crushed ice, in order 
to keep the temperature of the water or solution from being raised 
by radiation of heat from the magnet coils. Any rise of temperature 
in the liquid under test, by causing variation in density, introduces 
а difficulty in obtaining exact and comparable weighings of the ball. 
The position of the ball in the magnetic field was very carefully 
adjusted, so that the centre of the ball was as nearly as possible on 
the axial line of the magnet. The distance of the centre of the ball 
from the end of the magnet core was also measured with as much 
accuracy as possible when the balance was lifted off its supports, 
and yet the balance index was in the zero position. The distance 
from the pole-face measured in centimetres is called the distance 
from the pole in the following tables. Corresponding to this dis- 
tance (x) we know from the preliminary experiments and the 
resulte given in Tables I., II. and III. the strength of the magnetic 
field (H) and its axial rate of variation, dH/dx. "The dimensions 
and weights of the balls used were as follows: 


| Mean co- 
efficient of 
TET Weight | Dia- | ныз Volume | cubical 
inadudf in meter | Density. up d a expansion 
grammes, in сш. ! 16°C 182°C between 
| К | 0°C. and 
| | — 182°C 
Silver ............ 132010 | 290 | 10534 12775 12654 | 00000518 
Copper. 37:610 200 | 992 i 4226 4190 00000427 
Bismuth ......... 62:220 | 221 9:836 6326 6287 | 00000320 
Glass ball, con- | i 
taining mer 18:665 | 252 .. 1 6539 , 6513 | 0:0000200 
cury, No, 1 | 
Glass ball, con | | 
taining mer 5400 | 1:40 i 1462 14% ii 
cury, No. 2 | | 
Glass bell, con 
taining mer 42:500 | 2:68 ' 10343 10:340 i 
cury, No. 
Glass ball, con | | | 
taining mer- t; 695 | 1:03 | 0:588 0:586 5 
cury, No. 4 | | | 


— 


* Paper read before the Royal Society. 


In each case a measurement was made of the magnetic suscepti- 
bility in air of the ball used, by weighing it in à known magnetic 
field and observing the loss or gain in weight. In this manner the 
following determinations were made :— 
The Magnetic Susceptibility of the Silver Ball. 

Weight of silver ball in air at 15°С. = 152:010 grammes. 

Weight of silver ball in water at 2°C =119°235 grammes. 

Volume of silver ball at 15°C = 12775 cc. 


—— | I. II. III. IV. 

Loss of weight in grammes of silver Ps 

ball when weighed in feld- W., 00887 | 00284 | 00142 00152 
Exciting currents of magnet in amps. 12 12 6 | 6 
Magnetic field in C.G.S. units = H... 3,520 2,820 1,798 | 2,206 
Field variation = dH/dx............... 426 459 508 2⁵8 
Distance of centre of ball from) 1:96 3:18 318 1:83 

pole in centimetres .. ..... к | 
Calculated apparent susceptibility : : А 

SPIO usen eite T} 156 | 168| 197, 178 


The absolute magnetic susceptibility of air is 0-024 x 10 The 
mean apparent susceptibility of silver in air is, therefore, from 
the above figures equal to — 1-76 х 10-6, and the absolute value 
k= —173x10-*, E. Beoquerel gives - 1°74 x 10- ^ as his observed 
value for silver. 
The Magnetic Susceptibility of the Bismuth Ball. 
Weight of bismuth ball in air at 15°C. —62:220 grammes. 
Volume of bismuth ball at 15°С. =6°326 cc. 


— 


— — — — — —M e 


— I. II. III. 

Loss iu weight ingrammes of bismuth . , 

ball when weighed in field — v...... bon iud al 
Exciting current of magnet in amperes { 
Magnetic field ............................. 2,383 2,135 1,355 
Field variation 415 572 236 
Distance of centre of bali from pole 4-86 4-86 4 86 

=x in centimetres .................. | ; 

al t tibilit, А ‘ А 

С culated | apparent susceptibility || _ 15.4 -133 _ 14:6 


III/ rm 
The absolute magnetic susceptibility of air 18 0:024 х 10-5. The 
mean apparent susceptibility of bismuth in air is therefore from the 
above figures equal to – 13°77 x 10-5, and the absolute susceptibility 
k= —13-75x10-° Recent values found by other observers are 
-13:4x10-5, (P. Curie, and -13:33x10-9 (L. Lombardi). 
Hence our own is in accordance with these. 
The Magnetic Susceptibility of the Copper Ball. 
Weight of copper ball in air at 15°С. — 357-610 grammes. 
Volume of copper ball in air at 15°С. = 4:226 с: 


I. II. III. IV. 
Gain in weight in grammes of 0-009 0:005 0-0055 0-0035 
copper ball in field  ............... 1 | 
Exciting currents of magnet in| 6 3 6 3 
ampereeees J | 
Magnetic field ........................... 1,220 709 518 298 
Field variatioon eee 221 132 195 111 
Distance of centre of ball frum ! 5:46 5:46 872 8°72 
pole in centimetres ...............) 
Calculated apparent susceptibility) 4e | +125 |+129 | +23 


the only reason we employed it was because it seemed desirable to 
determine the absolute susceptibility of the liquid oxygen with 
bodies as far as possible different in susceptibility. Hence we 
selected silver, bismuth, and the above slightly ferromagnetio 
copper ball for the purpose. 

The Magnetic Susceptibility of various Glass Balls partly filled with 


Mercury. 
| No. 1 No. 5 №. 4 ball 
— | bail. No. 2 ball. ball. (nearly ba 
Gain АР Joss «xj | ( This ball proved to | 
weight in grms. (| g. bequiteneutralin | 
of when 0-001 strongest field we 0:0044; - 0:0007 
weighed in field could produce 
Excitingcurrentof ) 6 
magnet in amprs. ) 12 12 
Magnetic field ...... 1,330 . 
Field Variation 231 5474 391 
Distance of centre 
of ball from pole 4°96 . . 
of magnet in om. ind ini 
Calculated appar-) 
ent suscepti--, -0$ | Е . 
үбү j | | zero 0277 | -123 
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We have, then, the following data for the glass balls : — 


' 


p ————— P 


No. 1 ball. | No. 2 bell. | No. 5 ball. | No. 4 ball. 


— 


. 


— 


Weight in grammes 


: 16:665 4:400 32:500 595 
180. чыз] 6539 1462 | 103427 | 05882 
Diameter in cm. ... 2:32 : 1:40 2 68 1:05 


Absolute magnetic 
susceptibility in- 0:48 x 10—5 | - 0:024 x 10 – 0°25 x 10-5 |-1-21 x 10-6 


2 % 0. 


Ava further check on the method we employed the above deter- 
minations of the susceptibilities of the silver and glass ball, No. 3, 
to obtain the value of the susceptibility of distilled water. The 
` measurements were as follow: 


Magnetic Susceptibility of Water. 
| "hos susceptibility of ball — 1°73 x 10-*. 
L, with silver ball { volume of ball = 12775 cc. 


; susceptibility of ball = O 25 x 10 6. 
IL, with glass ball, No. 3 { volume of ball = (not stated.—Ep. E.) 


| — I. I. II. 
Gain or loes in weight of ball when - 0:0146 -0:0163 | +0°0053 

weighed in field and in water . gramme loss loss increase 
Exciting currents of magnet in amps. 12 14:5 12 
Magnetic field ........................... 2,802 2,848 5,180 
Field variation 4% 465 474 
Distance of centre of ball from pole е i i 
i of magnet in centimetres......... $22 579 258 

t a А 
тает ENG У ої еї) 70908 | -0945 | +0353 


The abeolute susceptibility of water is, therefore, 
- (1:73 – 0:88)10-9— —0:85 x 10-6 
and -(173—0:94)10- 5— —0-79 x 10-5 from the experiments with 
the silver ball; and —(0:333--0-253)10-5—0 59 х 10-5 from the 
experiments with the glass ball No, 3. The mean of these values 
ives — 074 х 10 as the absolute susceptibility of water. The 
ollowing are some of the values obtained for the magnetic sus- 
ceptibility of water by older апа by more recent observers :— 


Observer Value of 410—5 for water. 
Faraday ......... —— ——— 0772 
Е. Becquerel!!! 0:67 
P: Curie в а dens E qe PROLES E 0779 
nnr vest cese оа eiae . 077 
QUIBCER. ß 0:81 
lll 8 084 


Mean value = 077 

Hence our value for water, 0°74=k10-°, is not far from the mean 
of the above results. 

-` Many other experiments were then made with various solutions 
of salts of iron and manganese which satisfied us that we could 
place reliance upon the results of this method in measuring the 
magnetic susceptibility of а liquid, and we then proceeded to 
experiments with liquid oxygen. The balls were accordingly all 
weighed in liquid oxygen contained in а vacuum vessel placed over 
the pole-piece of the magnet. This vacuum vessel contained mer- 
cury in its vacuum space, and was of an unusually excellent kind. 
In it liquid oxygen could be preserved for periods of many hours 
without a trace of ebullition, and no difficulty was experienced in 
making the weighings with great accuracy. These weighings, of 
course, served also to determine the density of the liquid oxygen 


— — 


Table V.—Determinations of the Magnetic Susceptibility of Liquid 
Oxygen. 
I.— With the Silver Ball. 
Volume of ball = 12:684 cc. at temperature of liquid oxygen. 
Density of liquid oxygen = 1°1376. 
Distance of centre of ball from pole of magnet = 5°37cm. 
Magnetic susceptibility of silver ball = 173 x 106. 


-——————-.————— —— SGL 


Exciting Loss in Absolute 
current by Field Field weight of Ар p susceptibility 

Weston ` | variation, | ball in | ili of liquid 
ammeter, dH/dx. | grammes, | 1028 oxygen, 
No, 3,134. w. cds 110-6. 

15 2,218 408 37585 | 322 320 

14:5 2,174 400 36242 | 323 321 

12 1,950 359 28845 319 317 

9 1,646 5 20365 317 315 

6 1,242 228 12308 537 335 

4 928 1704 0:6855 336 334 

3 723 1327 | 04243 343 341 


———— 


Mean value of susceptibility of liquid oxygen as determined with 
the silver ball = 326 x 10-9, d 1 dz 


used. The results are embodied in the following tables, In each 


case the weighings give the apparent susceptibility of the liquid 
oxygen, and these figures have to be corrected by adding or sub- 
tracting à number representing the absolute susceptibility of the 
ball at the liquid oxygen temperature. Thus in the case of the 
silver ball the figure subtracted is 2, as the nearest integer repre- 
senting the susceptibility of silver at —182°C. In the case of the 
bismuth ball the figure subtracted is 16; in the case of the glass 
balls it is zero, or at most unity ; and in the case of the copper ball 
the correotion is additive, depending on the value of the field. 


II. With the Bismuth Ball. 
Volume of ball at temperature of liquid oxygen = 6°287cc. 
Density of liquid oxygen —1:1397. 
Distance of centre of ball from pole —4:365cm. 
Magnetic susceptibility of bismuth ball = 13-75 x 10-5 at 15°С. 
—15:9 x 10-5 at- 182°C. 


» ” » 


Exciting Loss in ;. Absolute 
current by pied. Field weight of | pile. | susceptibility 
Weston R variation. ball in У, of liquid 
ammeter. | | grammes. ! * | oxygen, k10-*. 
12 2,135 | 373 1:655 325 309 
6 1,556 236 07705 344 328 


— 


Mean value of susceptibility of liquid oxygen as determined with 
the bismuth ball = 319 x 10. 
III. With the Copper Ball. 
Volume of ball at temperature of liquid oxygen = 4190cc. 
Density of liquid oxygen — 1:140. : 
Distance of centre of ball from pole = 5:16cm. 
Magnetic susceptibility (varies from 8 x 10 to 15 х 107*.) 


Exciting Loss in | Apparent | Absolute 
current by Field Field weight of | suscepti- | susceptibility 
Weaton eld. | variation. | ball in bility, of liquid 
ammeter. grammes.  k,10-5. | oxygen, k10-*. 
6 | 1,220 | 2270 | 03721 , 815 325 
Б 1,080 2010 0:2930 316 525 
4 | 911 169:5 0:2096 518 529 
8 708 131:9 0:1282 321 555 
2 | 410 874 00546 311 326 


4 


Mean value of susceptibility of liquid oxygen as determined with 
the copper ball = 327 х 10-*. 


1V.—With the Glass Ball No. 1. 


Volume of ball at temperature of liquid oxygen = 6'515се. 
Density of liquid oxygen = 1°1391. 
Distance of centre of ball from pole = 4:96 cm. 
Magnetic susceptibility of glass ball = 0:48 x 10—5. 
E Exciting Loss in ! Apparent | Absolutely 


current by! pield | Field weightof suscepti- | susceptibility 
Weston es variation | ball in bility, of liquid 
ammeter. | grammes. ; 410 9. oxygen, k. 108. 
7 1,480 | 2510 0815 , 323 329.5 
6 1,550 251°0 0671 | 329 328:5 
5 777 | 1549 0229 | 329 398-5 


-Mean value of susceptibility of liquid oxygen as determined with 
the glass ball No. 1=326 x 107*. 


V.— With the Glass Ball No. 2. 


Volume of ball at temperature of liquid oxygen = 1-456cc. 
Magnetic susceptibility of ball = 0:024 x 107. 


Absolute 


——ũ—J— — k — 


Distance Exciting А Loss іп | Apparent | suscepti- 
of ball оше Field еа weight | suscepti- | bility of 
from | of leid. | VANA- | of ball bility, liquid 

le. magnet. їп grame.| 107%, охудеп, 
uM gi e i 10-6, 
4:57 145 | 2,500 | 4275 | 049191 3101 | 310 
1 2,500 | 4275 | 04916 | 3099 ' 310 
13 2,550 | 4020 0.4333 3091 309 
12 2,240 | 3830 | 03936 | 3001 ' 509 
12 2,240 | 3850 | 03947 | 3100 310 
6 1422 | 2365 | 01721 348 | 345 
6 1,422 | 9365 | 01723 | 3452 | 345 
70 12 1,379 | 3170 | 02260 | 3484 348 
12 1,379 | 3170 | 02252 | 3471 347 
6 865 | 2150 | 00894 3259 324 
6 865 | 2150 | 00s94 | 6259 82A 


Mean value of gusceptibility of liquid oxygen as determined with 
the glass ball No. 2=325 х 107", 
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VI.— With the Glass Ball No. 4. 


Volume of ball at temperature of liquid oxygen = 0:5858cc. 
Magnetic susceptibility of ball = – 1:23 x 10-5, 


| Absolute 


А Exciting ‘ Lossin | Apparent | suscepti- 
с current | Field Field weight of i nobis bility of 
of me | Von ball in | bilit liquid 
from pole. tion. Ya q 
magnet, grammes| X,10-*. oxygen, 
&10—%, 
4°935 15 2,592 437 | 01912 506:0 505 
15 2,392 457 | 0:1902 35050 504 
12 2,102 584 | 0:1475 306˙0 505 
6 1,557 254 | 0:0628 536˙0 535 
12 2,102 384 | 0:1477 506:5 505 
6 1,557 254 | 0:0620 5520 551 
51115 12 2418 591 0`1795 318˙0 317 
6 1,552 258 | 0:0790 561°0 560 


Mean value of susceptibility of liquid oxygen as determined with 
glass ball No. 4=320 x 10-9. 

The absolute susceptibility is derived from the apparent suscepti- 
bility by adding or subtracting the susceptibility of the ball used 


according as it is paramagnetic or diamagnetic. In the case of the 
copper ball, owing probably to traces of iron, the paramagnetic 
susceptibility is rather large, and varies with the field. The proper 
additive correction was obtained by drawing a curve and setting off 
the observed values of the coppor ball susceptibility as ordinates 
corresponding to the proper field strengths. The mean value from 
all the six sets of observations comprising 36 determinations with 
the silver, copper, bismuth and four glass balls is to give a value of 
324 * 10-° as the mean coefficient of magnetic susceptibility of 
liquid oxygen. From the relation и —1-- zk the magnetic permea- 
bility can be deduced, and if k=324x10-° we have u —1:0041 as 
the value of the permeability of liquid oxygen. The value of n we 
gave (see Proc. Roy. Soc., Vol. LX., p. 292) as the result of our 
former experiments by a totally different method was u —1:00287, 
or nearly 1:003. Hence these two methods agree in giving values 
of the magnetic permeability of liquid oxygen differing only by 
about one part in a thousand. 

The results of the present work must, however, be taken as 
giving a much more probable value of the magnetic susceptibility. 
On examining the above results it will be seen that there is a 
general tendency for the susceptibility with large fields of the order 
of 2,500 to be less than the susceptibility for fields of the order of 
500. The average susceptibility in fields of from 2,500 to 1,900 is 
more nearly 310 x 10—5, and that in fields from 1,100 to 500 more 
nearly 330 х 10-6. The difference only amounts to about 10 per 
per cent. of the lower value, and it cannot be said that the obser- 
vations are all of exactly equal weight. 

The general result is to show that between the limits of H=500 
and Н — 2,000 the average magnetic susceptibility of liquid oxygen 
has a value which does not differ much from 324 x 10-9, but with a 
small but decided tendency to decrease in strong fields. 

The determination of the variation of susceptibility in much 
weaker fields is left undecided by these experiments, but by the 
employment of a torsion balance we hope to be able before long to 
give the ratios of the susceptibility in various fields much weaker 
than those employed in the foregoing experiments. 

In connection with the determination of the absolute magnetic 
susceptibility of liquid oxygen our attention has been much directed 
to the important matter of the determination of magnetic suscep- 
tibilities of substances in general at very low temperatures. Having 
regard to the great loss in magnetic susceptibility experienced by 
the ferromagnetic metals in heating beyond a certain temperature, 
it has been frequently suggested that bodies of small susceptibility 
might become strongly magnetic if cooled to a sufticiently low tempe- 
rature. Faraday made many experiments on this question, using 
solid carbonic acid as а refrigerating agent, but was not able to 
arrive at any conclusions. A difficulty which presents itself in the 
use of liquid oxygen as a refrigerating agent for this purpose is the 
strongly magnetic quality of the liquid itself. All bodies except 
iron, nickel and cobalt, and the strongly ferromagnetic bodies, 
become apparently diamagnetic when placed in liquid oxygen and 
in à non-uniform magnetic field.* Moreover, for obvious reasons 
it is easy to weigh a diamagnetic or apparently diagmagnetic body 
in & non-uniform field because the forces restoring the disturbed 


* Ап interesting experiment was made with а ball of ebonite which 
illustrates this fact. Ebonite is slightly magnetic in air, owing, no doubt, 
to iron impurity. Ebonite is denser than liquid oxygen. Accordingly a 
small ball of ebonite dropped into the liquid oxygen contained in the 
vacuum vessel of the pole of the magnet sunk to the bottom of the vessel. 
On exciting the magnet the ebonite became apparently strongly diamagnetic, 
and was repelled by the pole. It floated up in the liquid until it reached 
a level at which the diamagnetic repulsion just balanced the apparent 
weight of the ball in the liquid oxygen. Instructive lecture experiments 
can be made in this manner. 
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body to its original position increase with the displacement. If, 
however, an attempt is made to determine the force acting upon a 
paramagnetic body in a non-uniform field by а balance, the body 
weighed is in unstable equilibrium. We have only recently over- 
come these difficulties. The method we have adopted for cooling 
the body under test, is to suspend it freely near the bottom of а 
test-tube, which is placed in a vacuum vessel, the interspace 
between the two being filled with liquid air. In this way the body 
is cooled by radiation to the temperature of liquid air, and yet it is 
suspended in, and surrounded by, gaseous air, the magnetic 
susceptibility of which is exceedingly small, compared with that of 
liquid oxygen or liquid air. By limiting the vibration of the balance 
within small limits by the stops, or by gradually varying the field 
of the magnet with a carbon rheostat, until the field is just able to 
move the object from a standard position against the fixed restrain- 
ing force supplied by a constant counter-balancing weight, we have 
been able to effect the measurements of the apparent weight of the 
tested object at a given distance from the pole, and in a known 
field, even though the equilibrium is not stable. In this way we 
have made preliminary experiments on the variation in the 
diamagnetic susceptibility of bismuth, and of the paramagnetic 
susceptibility of manganous sulphate in the solid condition. 

We made a preliminary experiment by weighing in and out of 
the magnetic field a small closed glass bulb, exhausted of its air 
both when in ordinary air at the normal pressure and temperature 
and then suspended on the dense gaseous air in the inner test tube, 
which is at a temperature of —182°C. lying at the bottom of the 
inner test-tube, placed as above described in a vacuum vessel. We 
found the magnetic susceptibility of the dense air at — 182°C. to 
be +0°28 x 10-°; in other words, about 10 times the susceptibility 
of air at the normal temperature and pressure, This number 0:28 
is quite insignificant compared with numbers of the order of 100 or 
300. Hence an object suspended in the above-described manner 
can be reduced to the temperature of liquid air without changing 
the susceptibility of the surrounding medium by an amount which 
is at all comparable either with that of liquid oxygen, or with the 
value of the susceptibility of bismuth, or of most paramagnetic 
bodies such as the salts of iron, nickel, cobalt, manganese, or of 
palladium, or any of the strongly paramagnetic bodies. 

In this manner we have made a determination of the change in 
paramagnetic susceptibility of crystallised manganous sulphate in 
the form of powder. We find that the susceptibility of the salt at 
25°С. is to that at — 182°C. in the ratio of 105 to 349 or 1 to 3:32. 
These centigrade temperatures, 25°C. and — 182°C., correspond to 
298 and 91 on the absolute thermometric scale, and it is obvious 
therefore that the paramagnetic susceptibility of solid manganous 
sulphate is increased by cooling so that its value varies inversely as 
the absolute temperature, and is increased threefold by cooling to the 
temperature of liquid oxygen. 

It has been shown by P. Curie that the above Jaw holds good for 
oxygen, palladium and other paramagnetic bodies at high tempera- 
tures ; and E. Wiedemann (Pogg. Ann.. Vol. CXXVI., p. 1, 1885) 
and Plessner (Wied. Ann., Vol. XXXIX., p. 336, 1890) have 
shown that for limited ranges of temperature, 16deg. to 60deg.. it 
is true for paramagnetic salta in the liquid and solid condition. Our 
experiments show that this law may be valid over very wide limits 
and to very low temperatures. We hope to fully examine this 
matter shortly, and to make a full examination of paramagnetic 
susceptibilities at very low temperatures. T 

We have also made measurements of the magnetic susceptibility 
of bismuth at the liquid oxygen temperature. From the mean of 
three experimenta we find that the diamagnetic susceptibility of 
DUC is increased by cooling, and that it has the following 
values :— 

Diamagnetic susceptibility of bismuth at 15°С. —13 7. 
» 9 ,, — 182°C, =15°9. 

Thus showing an increase of 16 per cent. on the lower value. 
The diamagnetic susceptibility of bismuth is therefore not increased 
inversely as the absolute temperature on cooling. 

The above considerations suggest that the very large paramag- 
netic susceptibility of liquid oxygen, which is five or six times 
greater than that of a saturated solution of ferric chloride, may 
in part be due to its low temperature. 

Some experiments we have made on the susceptibility of man- 
ganous sulphate indicate that paramagnetic susceptibility varies 
directly as the density. The density of liquid oxygen is 806 times 
that of gaseous oxygen at 0°C. and 760mm., and its absolute tem- 
perature is just one-third. Hence if the law that susceptibility 
varies as the density and inversely as the absolute temperature 
holds good down to the temperature of – 182°C., and over the 
physical change of state, we should expect the susceptibility of the 
liquid oxygen to be 2,418 (=806 x 3) times that of the gas. The 
magnetic susceptibility of gaseous oxygen as determined by Faraday, 
E. Becquerel, and others is 0:13x10-9, Now 2, 418 х 0 13x 10-8 
—314x10-*5, The mean value we have found for the susceptibility 
of liquid oxygen is 324 x 10-°, and many of our values for it are 
exactly 314 x 10 - 5, | 
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It seems therefore possible that for paramagnetic 
bodies over wide limits of density and temperature we 
may find that the magnetic susceptibility varies directly 
as the density and inversely as the absolute temperature. 
We desire to add that our thanks are due to Mr. J. E. 
Petavel and Mr. J. T. Morris, for their assistance in 
carefully carrying out the tedious work of the ballistic 
observations necessary to determine the field of the 
electro-magnet we have used. 


ELECTRICITY WORKS ACCOUNTS. 


The following is & list of electric supply works 
the accounts of which have been analysed, together 
with the dates on which statements and analyses of 


accounts have appeared :— 
Bedtord (Municipal) 


...] Mar. 3 TOREM on Th mes MUR) MAE 25 
Bournemouth (Company) June 1 Leeds (Company) ........ April 1 
Bradford (Municipal) ....May 20' Newcastle-'on-Tyne(Co.) April 99 
Brighton (Municipal) ....May 6 Nor champion (Company) April 18 
Burton-'on-Trent (Mun.) April 15! Notting Hill (Company) . Mar. 11 
Cambridge (Company)....June 17' Oxford (Company) ...... Apri 5 
Charing Cross (Company) April 22 Richmond (Company) ....Маг. 4 
Chelsea (Cot pany) Eee May 20 Scarborough (Company)..April 1 
Clerkenwell (Company) . Mar. 18 St. James & Pall Mall (Co) July 1 
Dover (Company)) Mar. 11 St. Pancras (Vestry )) May 13 
Guildford (Company) .... Мау 13 Shoreditch (Vestry)) May 27 


y 
Hammersmith (Vestry) ..June 10| Southampton (Municipal) June 8 
Hanley (Municipal) eines April 8 Wandsworth(Company) Mar. 18 
Hast'ga & St. Leonard's(Co)April 29 Westminster (Company) April 22 
Hove (Company) ........ May 6 Worcester (Municipal) ..May 13 
Huddersfield (Municipal) Mar. 25 Yarmouth (Municipal) .. June 17 
Islington (Vestry)........ June 24 


Wolverhampton Municipal Electric Supply Works. 


Started in January, 1895, the Wolverhampton 
municipal electric supply undertaking attained the 
satisfactory position of being a paying concern 
during the first year of the period covered by the 
subjoined analysis. Atthe beginning of this period 
there was a deficiency which, by the application of 
£226, the net profit of the year ending March 81, 
1897, was reduced to £1,178. The net profit of 
last year’s working was more than double that of the 
preceding year, and still further reduced the deficit, 
viz. to £588. 

Of the total amount of £47,800 sanctioned as 
capital £32,660 has been borrowed; £32,332 at 
8 per cent. and £328 at 21 per cent. The capital 
expenditure has, however, exceeded the amount 
borrowed by £9,121, the largest item of expenditure 
being machinery. ö 

Of the £846 shown as repaid capital, £17 was 
borrowed at 3 per cent. and £329 at 2J per cent. 

À comparison of the revenue accounts for the two 
years dealt with shows that while the revenue per unit 
sold has, owing to the introduction of the maximum 
demand system, decreased from 5:464. to 5:16d. 
or 5} рег cent., the cost per unit has also dropped, 
i.e. from 2·94d. to 2:824. or about 4 per cent. The 
percentage which the total costs bear to the revenue 
has risen comparatively slightly in view of the 
decreased average price per unit, i.e. from about 54 
to 541. The working profit for the year has risen 
from £2,360 to £2,834 or about 20 per cent., the 
plant capacity having increased from 482 to 620 
kilowatts or 29 per cent., and the lamp connection 
from 11,807 to 14,151. 

Mr. Harman Lewis is to be congratulated upon 
the very satisfactory and steady progress of the 
undertaking under his charge, especially во early in 
its career; and it is with regret we learn that 
Wolverhampton is shortly to lose him in the 
capacity of its electrical engineer, particularly in 
view of the cireumstances which have compelled 
him to resign. We hope he will have a speedy 
recovery to health. In consideration of the great 
service Mr. Lewis has rendered and the saving his 
labours and skill have effected both in the initial 
outlay and annual costs of the electrical under- 
taking, the Council have appointed him their 
consulting engineer at his present salary for a 
period of six months. 


stock management, £99 to insurance and £32 to bad debts. е Of which 


THE ELECTRICIAN, JULY 15, 1898. 391 


— 


. EIER —— S zs 


WOLVERHAMPTON. 
Undertaking Worked by............ Wolverhampton Corporation. 

Date of Commenecment of Supply | 1895. [stations supplying 2-wire system 
System of Suppl. . Н.Т. Con.-curr., with dynamotor trans. in sub- 
Chief Engineer eere F. Harman Lewis. 


YEAR ENDED MAR. Siet 


QUANTITIBS — 
Units generated ....... — 
„ BOLD (TOTAL) . 


Maximum supply demanded ............ 
Number of public lamps .................. 
Number of consumers . 
Connections to mains in 8-c.p. lamps... 
CAPACITY OP PLANT IN 8.c.p. LAMPS 
CAPACITY OP PLANT IN KILOWATTS 


| low: Per kilowatt 
CAPITAL— Tota PE. Total. | capacity. 
zx eon (TOTAL) ))) . . £37,332 | £774 £47,800 £771 
ATO ыт xi ind Чана ры ААА — e Bos 22 
Loan (including Debenture charges) 37,332 77:4 47,800 771 
EE (ТОТАТ.)........................ 32,469 674 39,660 527 
аге...... FFC us REM hes == 
Loan (including Debenturecharges) 32,469 67:4 32,660 527 „ 
AUTHORISED, NOT RECEIVED (TOTAL) | 101 15,139 244 
Share (unissued) )) . . = nm i ВЕЕ 
Share (unea ed x 2 = — 
Loan (including Debentures) ...... 4,863 101 15,139 , 244 
REPAID (ТОТАТ,).......................... 154 0:319 46 0:558 
RESERVE OR SINKING FUND ........ TEN К m — 
DEPRECIATION FUND .................. = M = — 
EXPENDED (TOTAL) .......... . . 782 074 
Lands and buildings ............... 393 98 Aid 161 
aut! 19,813 411 22,056 55:6 
МИИ, Mor Аны 8,397 174 9,270 150 
Miscellaneous ........................ 472 0:979 472 0°762 
BALANCE OF CAPITAL ACCOUNT. -6,151°! -128 — 9.1214 -147 
REVENUE— | B un E dius 
( ²⁰˙mmm 3 £6,257 5164. 
Revenue from supply . 4,865 4:014. 
" meters, co. 102 0-0844. 
» public lighting ..... ... 1,275 1054. 
^ sale of lamps, ke. 15 0-012d. 
И miscellaneous sources... — TN 
BEXPENDITURE— 
TOTAL COSTS ............................. £3,423 | 282d. 
WORKS СОВТЯВ............................. 2,474 9014. 
Generation of Electricity............ Sabie 2,211 J Sd. 
Fuel (including cartage, &c.) ...... 615 0:507а. 
Oil, waste, water, stores 222 0:1834. 
Wages at station ................... £30 0:6844d. 
Repairs & maintenance at Station 545 04494. 
Distribution of Electricity ............... 00154. 15 60124, 
Wages, ke. «е... : 
Repairs, renewals of maius, &. 00154. 15 0-012d. 
Public Ligue een 0°2254. 248 0:204d. 
Attendance ves eden Cen : f 
Renewals .............................. 02224. 208 072044. 
MANAGEMENT CHARGES, o 0:836d. 049 07814. 
Rafe p == — 
Rent, rates, ta ce л = 0:133d. 115 0:095а. 
Managemene eee ee eee оноос ооо OTO. $34 06884. 
Series НЕ 0:5224. 547 04514. 
Stationery, cc — 71 0-059d. 
Establishment charges 00354. 42 00354. 
Law charges, kk 0°1464. 1744 0:1434. 
Total, | ^ to mean 
FINANCIAL RESULTS— = . 
WORKING PROFIT FOR YEAR ........ £2,834 | 705% 
Carried to Depreciation Fund ... — — — — 
Carried to Res. or Sinking Fund.. 988° | 2:687 1,042¢ | 2:597 
Net int. on loans (incl. Deb. charges 1,146 5117 1,202 2:997 
BALANCE FROM LAST ACCOUNT. — — — 
Do. AVAILABLE for DISTRIBUTION, &c. 25 | 064% 590 | 147% 


p c 
ORDINARY DIVIDEND PAID ............ — — == NEM 


% of TOTAL COSTS to GROSS REVEN 53:97, 54-75% 
Expenditure per kilowatt capacity ... £5. 14s. 5d. £5. 105 5d. 
REVENUE PER KILOWATT CAPACITY . £10. 12s. 0d. £10. 1s. 10d. 
Expenditure per 8-c.p. lamp capacity.. 3s. Bd. 38. 61d, 
REVENUE PER 8-C.P. CAPACITY ...... 6s. 91d. 6s. 514, 
REVENUE PER 8-C.P. CONNECTED ... 9s. 034. 8s. 10d. 
Price charged for lighting, per unit 6d. 64. to 54,7 


for power, per unit ......... 
for public lighting ...... ..... 


э 


£25 [er lamp. 


, 


£25 per lamp, 


— — — — P 


REMARKS.—a Over-expended. b Includes £35 to stock management expenses and £97 to insur- 
ance. c Of which £137 ів in repayment on account of £5,000 lonn. d Of which £43 is to cost of 
£191 is in repayment of £5,000 and £1,097 loans. / Wright system, 6d. for first two hours, 3d. after. 
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MAGNETIC SUSCEPTIBILITY AT LOW 
| TEMPERATURES. 


Now and again it happens that by а single discovery or 
invention the area of possible scientific research is suddenly 
increased by the addition of extensive regions until that time 
isolated by an impassable barrier. Sometimes the trans- 
formation is effected by the subjective agency of a change in 
scientific thought, as when, early in the 16th century, the 
altered views of astronomers regarding the true status of 
the earth led to an immediate and splendid expansion of 
mathematical and physical astronomy. More frequently in 
later years these welcome additions of virgin territory to the 
empire of science have been made through more objective and 
material agencies, such as the invention of an entirely new 
instrument, of which the spectroscope is a good example, 
or the application of newly-developed processes, of which 
electrolysis and the electric furnace may serve as illus 
trations with which the electrical fraternity are familiar. 
Rarely, however, has there been opened up by one 
single agency a wider field, longer vistas ог more nu- 
merous ramifications of possible investigation than was the 
immediate consequence of the invention by Prof. Dewar of a 
process of liquefying oxygen on a conveniently large scale for 
use in scientific research. By presenting the scientific world 
with а means of obtaining large quantities of this element in 
the liquid form Prof. Dewar did vastly more than give it а new 
substance to experiment upon—he gave it what is in itself a 
most valuable agent of research into matters quite unrelated 
to the physical or other properties of oxygen. The properties 
of matter at temperatures nearly approximating to the absolute 
thermodynamic zero have thereby been transformed from 
mere speculation and à priori deduction into a subject of 
direct experimental observation. In the low-temperature 
research thus rendered possible physicists have been enabled 
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to descend to a lower plane of material existence than exists 
in any part of Nature immediately observable; and so active 


has been the investigation carried out at this new level of 
physical phenomena that already the salient features of the 
world of lowest temperatures have been sketched in outline, 
while many have been filled in fairly fully. So eager, indeed, 
has been the evident desire to explore afar and near the new 
region annexed, that the immediate agent of that annexation— 
the liquid oxygen itself—was for some time in danger of being 
neglected. This oversight, however, if such it may be called, 
has been amply remedied by the elaborate and careful, and in 
a not leas degree important, investigations recently carried out 
by Profs. J. A. FLewiNG and James Dewar on the magnetic 
susceptibility of liquid oxygen. The results of this series of 
investigations—for the subject has been pursued systemati- 
cally through a long line of research — have been embodied in 
a Paper read before the Royal Society, the first portion of 
which appeared in our issue of the 1st inst., p. 819, while the 
remainder appears to-day. 

Before, however, directing our thoughts to the conclusions 
following from these investigations, it will be of interest to 
pay some attention to the manner in which these latter were 
carried out. The apparatus employed exhibits the ingenious 
application of a well-known principle, which may be illustrated 
in the following manner. If a smooth hard sphere is placed on 
а hummock or mound the surface of which, also smooth and 
hard, has different rates of curvature in every direction at 


each point on its surface, then, on whatever point placed, the 


sphere will commence to roll down in the direction of the 
steepest gradient. Obvious as this may be when dealing 
literally with a sphere acted on by gravity, its application to 
а sphere controlled by magnetic forces is not so obvious, and 
has resulted, at the hands of Prof. FLEMNG and Dewar, in a 
beautiful instrument of research. If in place of its mass we 
regard the magnetic susceptibity of the sphere, and consider 
its action when placed—not where the gravitational gradient 
18 variable in different directions—but where the steepness of 
the magnetic potential, or the flux-density of the induction, 
varies in different directions rourd the sphere, we shall find that 
the sphere will be displaced in the direction in which the 
magnetic field varies most rapidly, t.e., in the direction of the 
steepest magnetic gradient. Applying this fact to their 
apparatus, Profs. FLemine and Dewar have measured dynamo- 
metrically the magnitude of the force exerted on & sphere, the 
magnetic constants of which were known, when that sphere 
was immersed in liquid oxygen through which there passed an 
irregularly distributed magnetic induction, the density and 
direction of which in every part of the liquid had been ascer- 
tained. By this extremely pretty and delicate method the 
magnetic susceptibility of liquid oxygen was determined with а 
high degree of precision, and it is worthy of notice how very 
closely the results agree when obtained with spheres of 
different materials. 

Turning from the method of carrying out the research to 
consider the conclusions which the research supports, we shall 
find space to notice in particular only one deduction, which is 


of so general a nature and so important in its relation 


to physical science that it may justly be termcd a law. 
In recognition of its discoverers this might well receive the 
name of FLeminc and Dewar’s law. Briefly enunciated, this 
law is that the magnetic susceptibility of paramagnetic bodies 
varies directly as the density and inversely as the absolute 
temperature ; and it would appear that it is true, at any rate 
for certain substances, over а range of temperature so wide 
as to cover more than one physical state of the substance. In 


other words, the continuity of the law does not appear to be ! 


upset by the passage of the substance from the gaseous to 
the liquid state. The authors shew, for example, that the 
density of the liquid oxygen is 806 times, and its absolute 
temperature one-third, that of gaseous oxygen at 0°С, 
and 760mm., and that the observed value of the magnetic 
susceptibility of liquid oxygen agrees with the commonly- 
received value for gaseous oxygen when corrected for 
temperature and density according to this law; i. e., the 
magnetic susceptibility of the liquid is 8 x 806=2,418 times 
that of the gas at standard pressure and temperature. There 


are many properties of a molecule which depend for their 


magnitude upon whether the molecule is acting singly or 
in conjunction with a number of similar molecules in a 
crowded mass. But in the case of the susceptibility of oxygen, 
and possibly of all paramagnetic substances, it would appear 
to be immaterial whether the molecule has a wide, free path 
or is almost destitute of elbow room for its vortex filaments— 
the magnetic activity of each individual atom is a question 
only of its temperature, and that of the entire mass is the 
simple sum of the activities of all the molecules composing it. 
This relation, if it be found to apply generally to para- 
magnetic bodies, will constitute one of the most important 
physical laws discovered during the last half-century. 


REVIEWS. 


заны === 


The Standard Electrical Dictionary. A Popular Encyclopædia of 


Words and Terms used in the Practice of Electrical Engineering. 


By T. O’Conor SroawE. Second Edition. (London: Crosby Lock. - 


wood and Son. 1898.) 


A Pocket Dictionary of Electrical Words, Terms and Phrases. 
Being the Supplemental Matter to, or an Epitome of, the Fourth 
Edition of A Dictionary of Electrical Words, Terms апа Phrases.“ 
By EpwiN J. Houston. (New York: American Technical Book 
Company. 1898.) 

Such books as these appear to be popular in America, but 
we believe that there is little demand for them in this country. 
They аге hardly necessary to the technically-trained man, and 
appeal most to those amateurs and dabblers who are not 
afraid of the proverbial little knowledge.” Both of tho 
volumes before us are of American origin. The former is 
& reprint of the first edition, already noticed in these columns, 
with the addition of an appendix to bring it up to date. 
The author has not even gone to the trouble of re-casting 
the index to the first edition, and has merely added to it an 
index to the appendix.: Yet the user of such a book must be 
thankful for being provided with an index at all; it obviates 
the annoyance of cross-references in the body of the book, 
and often saves the trouble of a long and futile search for an 
item that has been omitted. Prof. Houston's pocket (?) dic- 
tionary measures 64in. x 35 in. x 11in., and weighs considerably 
over a pound. It is an epitome of his larger dictionary, the 
length of the definitions being cut down, and the cross-refer- 
ences and illustrations omitted. There are many obsolete, 
and many rare and unrecognised terms in both, besides much 
redundancy ; but, on the whole, the definitions are more or 
less accurate. We notice at least one serious error, however. 
Dr. Sloane's appendix informs us that the Dirmingham wire 
gauge is the gauge which is in common use in England for 
electrical wires ; and in Prof. Houston's book S.W.G. is given 
equally as a contraction for the British standard wire-gauge 
and for Stubb's wire-gauge, whereas under Standard Wire 
Gauge we find “ А wire gauge adopted by the National Tele- 
phone Exchange Association and the National Electric Light 
Association of America." “ Rectifier” in this dictionary is 
dismissed with: A name sometimes given to a commutator.” 
Dr. Sloane explains what it is for, but makes no mention in 
connection with it of the Ferranti or Pollak apparatus, and 
ends by saying that it is used to operate arc lamps and electro- 
lytic baths. 
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The Electric Wiring and Fittings Details Book. By W. PERREN 
Maycock, M. I. E. E. (London: Whittaker and Co. 1898) 

This book merely contains а number of detachable forms in 
which particulars of wiring work may be filled in, and three 
pages of elaborate instructions how the sheets may be used to 
best advantage. The forms measure about 18in.. by 8in., and 
have columns with appropriate headings and space for diagrams 

‚апа remarks. It is suggested that they be first employed for 
noting down particulars, when the building to be wired is first 
' gone over" with the occupier or architect, and that then 
clean copies, with additional details marked in, should be 
made, and delivered to the electrician and foreman in charge 
of the work. It is probable that the majority of contractors 
will prefer to use the note-books and specification-forms to 
which they have already accustomed themselves, but some of 
the less methodical may derive help from Mr. Maycock’s 
suggestions. | 


— —— 


THE ELECTROCHEMICAL BEHAVIOUR OF 
CHROMIUM. 


Chromium is а metal which until lately has been prepared 
in small quantity, and a state of only approximate purity. 
It is now freely obtainable by reduction of its oxide in the 
electric furnace, or, better still, by the use of aluminium 
according to the method which has been the outcome of the 
experiments by various chemists, notably Vautin ; this method 
has been put on a manufacturing footing at Krupp’s works at 
Essen. Since chromium became procurable in the massive 
state, Prof. Hittorf has investigated its electrochemical pro- 
perties, and he has communicated an account of his observations 
to the German Electrochemical Society at their annual meeting 
recently held at Leipzig. 

It might be expected on general chemical grounds that 
chromium would behave as an eleciro-positive metal similar 
to zinc, but Prof. Hittorf found that in dilute acid solutions 
in the cold, not only is no hydrogen given off, but the 
chromium is electronegative to such metals as copper, mercury 
and silver. In the same way it fails to reduce such metals 
from solutions of their neutral salts and behaves generally as 
an inert noble metal. On making chromium an anode in 
cold dilute acids, it indeed dissolves, but not with the forma- 
tion of chromous or chromic salts; it passes at once to the 
State of chromic acid. The oxidation takes place quantita- 
tively fairly in accordance with Faraday’s law; the fact that 
the loss of weight of the anode is rather greater than the 
value calculated from the current passing, is to be accounted 
for by the presence of impurities in the specimen of chromium 
used which contained 9:5 per cent. of iron, about 0:1 per cent. 
of silicon, and а trace of manganese; these foreign substances 
were probably derived from the aluminium used in the 
reduction of the chromic oxide to metallic chromium. 

When chromium is made the anode in a fused salt as elec- 
trolyte, such as potassium bromide or zinc chloride, it behaves 
very differently. The metal goes into solution as chromous 
chloride, again obeying Faraday's law, but under these condi- 
tions dissolving three times as fast as in aqueous solutions. 
This behaviour is evidently related to the property which 
chromium possesses of reducing salts, such as the chlorides 
of cadmium, lead and silver, when heated with them in the 
anhydrous state, while it fails to reduce them in aqueous 
solution. On raising the temperature of the electrolyte to 
100°C. certain salts, even in aqueous solution, dissolve an 
anode of chromium as a chromous salt; such salts are 
barium chloride and ammonium chloride. Potassium 
bromide, cyanide and fluoride, on the other hand, dissolve 
a chromium anode as chromic acid at a temperature of 100°C. 
These remarkable alterations of behaviour are most con- 
veniently illustrated by the use of zine chloride, which, on 
account of its great affinity for water and low melting point, 
can be caused to pass imperceptibly from a state of solution 
to one of igneous fusion. Thus, as the solution of zinc 
chloride is concentrated, its boiling point rises, and the 
chromium anode, which at the ordinary temperature dissolves 
as chromic acid, begins at 130°C. to dissolve as а chromous 


salt. [The author does not state whether at any intermediate 
point the chromium dissolves as a chromic salt.] А further 
curious observation is that, quite apart from its properties 
when used as an electrode, chromium which, as stated above, 
will not reduce solutions of the chlorides of copper, gold, 
palladium and platinum, even at boiling temperature, can be 
caused to do so by the addition of a salt of the class of potas- 
sium or sodium chloride. The smaller the quantity of this 
excitant which is added, the more slowly does the reduction 
occur. Correlation with the electro-chemical phenomena is 
established by the fact that only such salts as permit the 
dissclution of an anode of chromium as a chromous salt 
below the boiling point of the solution, suffice to bring about 
the reduction; salts such as zinc chloride, which in aqueous 
solution at 100°C. still allow the formation of chromic acid 
from a chromium anode, do not act as excitants. 

A natural outcome of these properties, which is nevertheless 
surprising at first sight, is that when chromium is made the 
anode in a hot solution of such a salt as KCl containing an 
easily reducible salt, viz., CuCl,, metallic copper is separated 
at the anode. Rather more chromium is dissolved than corre- 
spouds with the current used, and it is presumably this surplus 
which effects the reduction of the copper. In short, the elec- 
trical arrangement, i.“, the use of the chromium as an anode, 
may be regarded as an artifice to induce the dissolution of the 
chromium to a chromous salt, z.e., to act as a powerful reduc- 
ing agent. 

A study of the E.M.F. developed by chromium in KCl 
against Ag in AgNO, (with NaNO, as an intermediary) shows 
that at low temperatures, say, 6°C. to 30°C., the E.M.F. is 
inconsiderable, but that it rises rapidly at 50°C., and at 
100°C. is as high as 1:006 volt. The more dilute the solution 
of the electrolyte (KCl) surrounding the chromium the higher 
is the temperature at which a large increase of E.M.F. occurs. 
Returning to the chemical side of the question, one finds that 
certain of those salts which even at the boiling temperature 
are not reduced by chromium, are reduced when the experi- 
ment is conducted under pressure, and the temperature of the 
solution is thus correspondingly raised. Thus at 225°C. CuCl, 
solution when heated with chromium deposits copper; at 
195°C. PdCl, deposits palladium. Still more noteworthy is the 
tendency of the chromium when once it has been rendered 
active by any of the procedures given above, to persist in 
that condition after the causa causans has been removed. 
For example, when the galvanic combination CrKCINaNO, 
AgNO, Ag, which is brought into activity by being raised to 
the boiling temperature, is allowed to cool, its activity may 
persist at the lower temperature. This persistence is more 
marked when the chromium is brought into contact with 
a nalogen compound at a still higher temperature, eJ. 
chromium which has been exposed to the action of fused zine 
chloride generally retains, although it has been duly cleansed, 
its capability of acting as an electro-positive metal, provided 
that the test be made with a galvanometer having a high 
resistance—80,000 ohms, for example. When it is allowed 
{о yield а perceptible current, by cutting down the resistance 
of the galvanometer, it soon reverts to the inactive condition; 
the change is still more speedily induced by making the 
chromium the anode in an electrolytic cell. 

The dissolution of chromium with the production of ё 
chromic salt instead of a chromous salt on the one hand, and 
chromic acid on the other, which was adverted to above, can 
be accomplished by making chromium the anode in an 
alcoholic solution of zinc chloride at the ordinary temperature. 
With such а combination the chromium dissolves in close con- 
cordance with the requirements of Faraday's law, the electro 


chemical equivalent of Cr for this combination being =. 


The whole matter, as far as the facts are concerned, is 
excellently summarised by the author. Chromium can dissolve 
electrolytically in any one of its three states, according to the 
nature of the electrolyte and ita temperature. Its imactive 
state, corresponding, perhaps, with the passive state of iron, 
appears to be the most stable of the three. The attainment 
of this passive state is not to be attributed to the presence оп 
the metal of a thin layer of oxide, an hypothesis which 13 
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plausible for iron. It appears rather to imply that the surface, 
at least, of the metal differs in its molecular arrangement 
according to the conditions and surroundings to which it is 
exposed ; in short, that chromium appears to be an allotropic 
element, using that much abused word for want of а better. 
The whole enquiry i8 of exceeding interest, and may, we hope, 
be profitably pursued by its present able investigator. 


CORRESPONDENCE. . 


——— 
METROPOLITAN ELECTRIC RAILWAYS, 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I read your review on the Brompton and Piccadilly 
Cireus Railway" with interest in your issue of the 8th inst. 
But there appears to be а slight error. You say ‘this rail- 
way will connect with the Waterloo and Baker-street Railway 
now in course of construction." In the prospectus of the 
Brompton and Piccadilly Circus Railway it is stated that the 
line will be connected by subway with, &c." To a casual 
reader it would appear from your review that the two lines 
were going to be connected to each other by a junction of the 
lines. It is a pity that the two lines concerned could not see 
their way clear to adopt this method, as it would mean a great 
deal of traffic through a very important route. Asto the Water- 
loo and Baker-street Railway being in course of construction,“ 
this is news to me, as in perusing your excellent journal from 
time to time no mention is made as to the route of the line, 
stations decided on, sites, &c. Nor do any sights exist above 
ground along the route to indicate that extensive tunnelling 
operations are being carried on below, like those of the Central 
London. I sincerely hope the Brompton and Piccadilly Rail- 
way will not fall through like the Great Northern and City, as 
both lines are badly needed. Perhaps the City and South 
London in their Angel extension might revive the abandoned 
Great Northern and City scheme and lay down three tunnels, 
say, of 16ft. diameter, which would carry all their traffic so 
that during the busy hours they could utilise two of these, 
and the third one could be used for coming from the City in 


the morning and to the City in the evening, thus two to be 


used to the City (morning), third to be used from the City 

(morning); evening, vice versá. Apologising for troubling 

you.—Yours, &c., А. M. BuskELL. 
67, Tennyson-street, Battersea, S.W. 


THE CALIBRATION OF LOW RESISTANCES. 
TO THE EDITOR OF THE ELECTBICIAN. 

Sm: In 1884, at the suggestion of M. Monnier, of Paris, 
Messrs. Crompton and Co. measured the output of the central 
station at Vienna by means of the fall of potential over a low 
resistance in the main circuits, the D’Arsonval galvanometer 
being used as the indicator. This method of measurement 
was also adopted in the pioneer stations of the Kensington 
and Knightsbridge Co., who have also for some time past had 
wattmeters in use having in combination two shunts of the 
carrying capacity of 5,000 amperes each in the Kensington 
station, and in the case of the Knightsbridge station a pair of 
the capacity of 6,000 amperes. Weston, in America, and other 
instrument makers in England, in addition to Messrs. Cromp- 
ton and Co., have also adopted this method of moving coil 
instruments in combination with shunts of low value for the 
measurement of current, so that the question of accurately 
determining the ohmic value of such shunts has been of con- 
siderable importance to the electrical engineer for years past ; 
In fact, it might be said to have been go ever since the intro- 
duction of heavy currents in connection with electric lighting 
and transmission of power. 

_ Having been connected with the construction of almost 
Innumerable resistances of this nature up to a carrying 
capacity of 10,000 to 12,000 amperes, the subject of their 
accurate measurement is of particular interest to the writer, 
80 that your recent publication of the method adopted by 
MM. Miiller and Wallau, with your comments on the same, 
together with Prof, Callendar’s contribution in your current 


issue, have been read with interest, mingled, however, with a 
little surprise. 

The crux of the whole question naturally lies in the degree 
of accuracy desired, where approximation to within 1 to 10 
per cent. is all that is necessary; then a suitable length of 
uncalibrated slide wire, used with either combination described 
(which are not new), will suit admirably; but where the 
wedge of accuracy commences to be driven in, and calibration 
of that same slide-wire takes place, the actual work begins; and, 
speaking with some experience and knowledge of slide wires, 
Prof. Callendar (who does not give the length) is to be con- 
gratulated upon the one in his possession having an accuracy 
of 1 part in 20,000, which originally was uniform to 1 in 
1,000 ; if there be more of that wire in the market it would be 
well worth while cornering' it, for the best length —25in. 
only—that has come within the writer’s knowledge varied 
1 part in 500, and was considered exceptionally good. 

With reference to the maintenance of а constant current 
this bugbear of the past—when Daniell’s cells and others of 
that ilk reigned supreme—has surely no terrors in these days 
of secondary cells, for, given the same in a healthy condition 
and of suitable capacity, there should be absolutely no diffi- 
culty in maintaing а current constant well within the limits 
of observation for the time necessary in the comparison of two 
resistances, but it is possibly in this element of time that the 
Crompton potentiometer has its advantage, for with that 
instrument it is measured by the period occupied in the merely 
flicking over of a light switch, no groping about for, pulling 
out, and putting in plugs—that most inevitable source of 
annoyance and error in bridge work. 

Prof. Callendar in stating that very low resistances are in- 
capable of measurement by means of the commercial (or in 
other words the Crompton) form of potentiometer, when 
adjusted to read direct in volts by means of the Clark cell, 
unless an abnormally large current be passed through them, 
is quite correct, but in stating the same he proves his un- 
acquaintance with the method of using the instrument in 
question, when comparing or measuring such resistances. Tbe 
Clark cell is not used at all in such comparisons, the standard 
being the difference of potential at the terminals of a known—or 
standard—resistance, which is placed in series with that to be 
measured and a source of constant current. Obviously such 
standard “ difference of potential" may be balanced, by 


adjustment, at any point within the range of the potentio- 


meter; and that of the resistance to be measured is compared 
therewith. 

Ordinarily and rightly, the standard is balanced at figures 
corresponding to its ohmic value, the resistance sought is 
then read off direct, which is another advantage in favour of 
the potentiometer method, for having no equational calcula- 
tions, deductions, &c., it allows of far more accurate work 
being done by inexperienced operators, who are not, moreover, 
under the necessity of considering questions of resistance of 
leads and contacts or thermoelectric couples. 

In the matter of accuracy it has been proved that a standard 
of 0:0005 ohm, constructed by Messrs. Crompton and Co., 
and calibrated by means of their form of potentiometer, was 
found by Prof. Viriamu Jones to agree within pyth of 1 per 
cent. of an absolute determination made with his splendid 
apparatus at Cardiff, and the writer has no hesitation in 
guaranteeing the valuation of a microhm to within a reason- 
able amount of that degree of accuracy being attained in 
stepping down direct from the ohm, using no exceptional 
precautions—and with the ordinary potentiometer apparatus, 
in the hands of a lad—in one tenth the time (to say nothing 
of the quantity of foolscap) occupied by any ordinary bridge 
method. By “ ordinary is meant the usually constructed 
apparatus in the hands ofan ordinary operator, not a specially 
constructed instrument of extraordinary accuracy, and price- 
less in value, in the hands of an experienced man. 

With regard to Prof. Callendar’s final paragraph, I would 
frankly state that the potentiometer is not so well fitted for 
the comparison of the shunts he mentions, in situ with a very 
rapidly fluctuating current; but with ordinary fluctuation a 
comparison could have been effected with such apparatus with 
equal, if not greater, ease. But why insitu ? Presumably there 
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were special reasons, for if the main circuit were interfered 
with for the introduction of a standard, surely the shunts 
themselves could have been removed and sent to the test room. 
‘Possibly, however, their great weight obviated this, in which 
case it is also presumed that the conveyance of a suitable test 
current to them was impossible. 

The whole matter rests upon the degree of accuracy desired, 
and on that point, from the writer’s experience, he has no 


hesitation in saying that for high-class work no bridge method 


is comparable with that of the potentiometer. Ап uncali- 
brated slide wire is fitted for rough work only, and if cali- 
bration has to be effected the actual comparison of the 
resistances is but a very small item of the work occurring at 
the tail end.— Yours, &о., W. C. Fisuer. 


ALTERNATOR DESIGN. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Being struck by the idea that the diameter of an 


alternator rotor might approximately vary with the output and 
voltage of the machine, I find that the diameter of the rotor 


in inches is given to a considerable degree of accuracy by the 


expre:sion ;— 

1,000 

+ WV 3 
К = output in kilowatts. 
V = terminal voltage. 


Though the formula may be criticised on the grounds that 
its chief use lies in the answering of examination problems 
referring to alternator design, it is nevertheless of considerable 
value as a rough guide to students, whose ideas as to the 
dimensions of the usual machines are often extremely vague. 

I append a few comparisons between the actual rotor 
dimensions of some well-known machines and those calculated 


K 
d" «804. É 
+5 


where 


by the above rule. 


P 


Kw. m Rotor diameter (in.). 
Maker. Design. output. (vy FVV 
K) Actual. | Calculated. 


— — — 


Mordey 100 


1. Brush Co............ 2,000 | 560 50:5 

V : 50 2000 | 405 | 405 

ð. Elec. Construction Elwell Parker 30 | 1,000 36:0 31:0 
Corporation | 

4. Johnson & Phillips Kapp 15 | 2,000 | 500 55:5 

5. „ i - 120 | 1,000 | 510 55:5 

6. Siemens Bros. ...... Siemens 40 80 | 520 . 605 

7. Woodhouse and Kingdon | 70 110 | 540 55:0 
Rawson | | | 

8. Helios Со............ | Ganz | 400 | 2,00 | 1180 | 1105 


Apologising for intruding upon your valuable space.— 
Yours, &c., JohN F. MARSHALL. 


King's College, Cambridge, July 11, 1898. 
MUNICIPAL AND COMPANY COMPETITION. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In commenting in your last issue on my recent letter 
to T'he Times you state that I have entirely ignored the fact 
that the General Power Distributing Co. is to be hound down 
not to compete with local authorities. 

I cannot understand how this misapprehension has occcurred, 
but I beg to inform you that the in bulk" clause to which 
you doubtless refer by no means bears the above interpretation. 
The provisions which have been inserted into the Bill, at the 
suggestion of the House of Lords Committee (to apply in 
those cases where local authorities hold Provisional Orders), 
specially give the Company powers to directly compete with local 
authorities in the case of all consumers who take more than 
10,000 units per annum for trade purposes, and also gives the 
Company the power to directly compete for all the business, 
unless the local authorities come to terms with the Company 
with regard to a supply in bulk.—Yours, &c., 

Rosert НАммокр, 

64, Victoria-street, Westminster, July 14, 1898. 

[The text of the clause is given in full, as finally adopted, 
on p. 831 (first column) of our issue of July 1st. Legal clauses 
not uncommonly open the way to doubt and dispute, but we 
regarded this one as exceptionally clear and jntelligible. Our 


‘‘ misapprehension,” as Mr. Hammond terms it, was based on 
the entire clause as a whole; but if there is any part more 
clear than another it is the first section, wherein it is provided 
that the Corporation can “‘ restrain” the Company “from 
distributing electrical energy," and can compel the Company 
to supply the Corporation ‘in bulk” for retail purposes at а 
price whieh may be enforced by arbitration ; the only excep- 
tion being that the Company may supply wholesale for trade 
purposes, i.e. to consumers not taking less than 10,000 units 
per annum. We repeat our denial that this is open com- 
petition.—Ep. E.] 


PARLIAMENTARY INTELLIGENCE. 


THE TELEPHONE INQUIRY. 


The Select Committee of the House of Commons, presided over by Mr. 
Hanbury (Secretary to the Treasury), which is engaged in considering the 
question of the desirability of mun'cipalising the telephones, sat again on 
Thursday last week. 

Mr. W. H. PREECE (chief engineer to the General Post Office) said he 
had had considerable experience in connection with telephone matters as 
early as 1877, having been sent to the United States by the then Post- 
master-General to make inquiries into the reports which had appeared in 
the press concerning the mysterious invention by which people could con- 
verse with each other at a distance. He had also visited Sweden, Norway, 
Germany, France, Italy and Belgium with а view to investigating the 
telephone systems. Owing to the breaking down of the automatic 
switching apparatus it has been found desirable to have human intelli- 
gence at the switchboard, and that has led to the employment of cheap 
girl labour. The Post Office took over operators from the Telephone Co., 
paying them increased wages amounting in the maximum to 4s, a week. 
The operators engaged from outside were paid 7s. à week. No telephone 
system could be considered perfect until it was worked on a metallic 
circuit. Тһе single-wire eystem was imperfect. In Sweden the subscriber 
paid £2. 15s. 7d. towards the cost of the apparatus supplied to him. There 
was no means of ascertaining the cost of the construction of telephone 
lines in Germany as in that country the telephones were in the hands of 
the Government, and he had an idea that the original cost was greater than 
in this country. The system was absolutely uniform. In two German 
cities—Berlin and Hamburg—the telephone was phenomenally developed, 
although cheap rates prevailed all over the country. In Sweden the rate 
generally all over the country was £4. 8s. per single instrument on a 
metallic circuit, lowered in certain cases to £3. ба. 8d. Then there was 
tremendous competition between the State and a private company in 
Stockholm. | 

Does the State work there at a loss ?—Yes, and so does the company. 

What is the rate in Germany !—4£7. 10s. ; that is uniform all over the 
country. 

Doss Germany work at a loss? — Ves: the Postmaster-General in 1895 
stated that the telephones were being worked at a loss, and that he was 
considering tbe advisability of revising the rates. All the connections in 
Germany are made on a five years’ agreement. Athough the German 
service is а single-wire system, and technically very poor, yet it works well 
there, the people being very satisfied with it. The public visit the 
exchanges and familiarise themselves with the technique of the instru- 
ment and its working. The subscribers assist the operators, and do not 
write to the papers if things go wrong. There ia not much to be learnt from 
France in the matter of telephoning. There the system is in the hands of 
the State, and it is not very well developed. The charge in Paris is £16 a 
year, in Lyons it is £12, and the prices in other towns vary. The sub- 
scriber in France, as in Sweden, has to pay part of the capital charge for 
putting up а telephone. In Italy the system is very imperfect. You 
cannot, for instance, telephone from Rome to Turin. The system is in the 
hands of a private company. In Belgium the charges are £10 for one year 
and £7 per year for three years. Itis possible to telephone from London to 
Brussels, and we have done it ; but it is almost impossible to communicate 
with Antwerp, although it is only 17 miles further. This shows that the 
circuits are not as perfect as they might be. 

Examined as to the development of the Post Office telephone exchanges 
in this country, WITNESS said that in Plymouth the Post Office had set 
up an exchange, but they were followed by the National Co., who came to 
their subscribers and gave them free instruments and other advantages, 
and at the expiration of the five years’ agreement the Post Office had lost 
its subscribers, whilst the Company had secured a large number of clients. 
The development of the telephone by the Post Office had beeu checked by 
restrictions. They could not get authority to carry out any extension 
unless they could show a reasonable probability of being able to make 
a profit on the transaction. The Post Office were not allowed to employ 
canvassers, whereas the National Co. not only had energetic canvassers, but 


were allowed to employ all the usual commercial means to extend their. 


business. | | 

Sir J. ЈОІСЕҮ : They have freedom to carry on their business as they 
like, and you have not ?— That is во. | 

In reply to further questions, WITNESS explained the telephone 
system adopted in Buffalo and other parts of America since 1880, which 
brought the telephones within the reach of everybody. It was competent 
for & person to go into any shop where there was a telephone and talk with 
any subscriber for a small fee received by the shopkeeper. The messages 
sent over each instrument were counted, and the subscribers were charged 
according to number, The essence of a trunk service was a sliding scale, 
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as the longer the wire the more expensive it was to lay. A telephone wire 
a mile long would require 10010. of copper, but a trunk wire to, вау, 
Glasgow, would require 800lb. per mile, and he was not sure that it should 
not be 1, 200lb. The telephone system could be popularised at the trans- 
mitting end by having a large number of call offices in shops and so 
forth. 

How could it be popularised at the receiving end ?—Only by the parties 
wishing to receive messages making appointments. There are at present 
great facilities for telephoning in the Post Office, and here I may say that 
there is nothing more startling than the ignorance of the public and the 
press of the facilities given. Even gentlemen around me are not aware of 
what those facilities are. The Post Office will write down a telephonic 
message and deliver it to а non-subseriber in London or any given town. 

But they will not do that as between one town and another ?—No. 

Would it not tend to popularise the telephones if tbey would '—No 
doubt it would. 

WITNESS went on to say that there were several telephonic areas— 
two, for instance, in Anglesea-—where there were no eubscribers. In those 
areas the absence of subscribers was not the fault of the Telephone Co. 

Mr. GRIFFITH BOSCAWEN : Can you tell us why these areas were 
granted by the Post Office when there was no demand on the part of the 
public ?—I cannot. АП I can say is that the responsibility is not mine. 

Asked ав to how he would deal with these areas, WITNESS said that, 
taking Anglesea as a typical place, the Post Office had their posts and wires 
and railways and routes occupied by posts. There were four small towns 
in the island each with a post office, and grouped round those post оћсев 
were a number of sub- offices. Every вир-оћсе in the island could be 
made a call office, and in that way it would be possible to attract sub- 
scribers. They might charge £2 per instrument and 1d. per message, and 
in that way he thought that they might probably succeed in working up a 
business. In places hke Newcastle, if the Post Office had a free band, he 
should like to see the sub-offices made use of and the telephone brought 
within the reach of small tradesmen. 

The CHAIRMAN: You can go round canvassing now, can you not ?— 
I would rather such questions as those were put to Mr. Lamb. I am the 
head of а mecbanical department, and if I ventured to give evidence con- 
cerning other departments I might say that which I have no right to say. 
With regard to wayleaves for telegraphs or telephones, the Post Office 
were met with the greatest courtesy by county councils and other local 
authorities ; but they suffered great inconvenience in consequence of the 
iofrequency of the meetings of those bodies. As to the charge made at 
the London County Council Conference that the Post Office surreptitiously 
laid down wires and handed them over to the National Telephone Co. -he 
was head of the department responsible for layirg down wires, with a 
knowledge of the purposes to which those wires were applied, and he was 
in a position to give an unqualified aud emphatic denial to these charges. 
He complained that the City Commissioners of Sewers threw obstacles in 
the way of the Post Office opening up the streets, and that they had sent 
correspondence on the subject round to other municipalities, who have 
been induced to take up a similar attitude to themselves. 

The CHAIRMAN : Is there any existing legislation which provides that 
by Provisional Order municipalities can go outside their own areas and 
supply the electric light to people outside I believe there is. 

WITNESS went on to say that if there was to be an extension of the 
telephone system in the country there would have to be fresh legislation. 

By Sir Н. HOWORTH : Before he came to give evidence he was aware 
that there were a large number of telephonic areas in which there were no 
subscribers, but as to whether or not it was in contravention of the spirit 
of the arrangement under which the Post Oflice granted authorisation that 
areas should have no subscriber he could not say. 1t would not be possible 
to give a uniform rate for telephoning in this country as it was given in 
Germany. As he had pointed out, the system involved a loss in Germany, 
and the authorities would no doubt be glad to give it up if they could. 
The Post Office he thought would be willing to lose money on the wide 
areas, making up the lo:s in the congested districts. He could not admit 
that there was undue competition between the telegraph and the telephone. 

Do you think that the work done hitherto by the telegraph has been 
displaced by the telephone?—Not to a large degree: perhaps between 
such places as Newport and Cardiff and Liverpool and Manchester, tele- 
graphing had enormously increased. When the telegraphx were taken 
over by the Government the number of messages sent were 6 millions, 
how they were 80 millions. 

By Mr. BOSCAWEN : He did not think that the present system of 
working the telephones had retarded their development. A good deal of 
misconception existed on the subject. As a matter of fact, we were 
before Germany. Не thought it quite unjust to вау that we were 
behind the age. In fact, we were quite advanced, Nevertheless London 
compared very badly with Berlin, which might be accounted for in part 
by the higher price in London. | 

The Committee resumed its sittings on Tuesday, when the evidence of 
Mr. W. H. PREECE was continued, He stated that the total number of 
post-office telephone call offices in this country was 345. There were 851 
sub- post offices used as telegraph offices. Не should be prepared to give 
an estimate of the cost, of utilising the sub-post offices for the establish- 
ment of rural telephonic systems. With тарага to his evidence on 
Thursday, he had stated that a uniform rate was levied in Germany for 
telephones, but that was not correct, a differentiation rate being charged 
for urgent messages and messages over trunk wires beyond a distance of 
50 miles. The comparative figures as between London and Berlin, sbowing 
the progress of the telephone, were as follows: — London, with a population 
of 4,211,743, had 25,724 telephone instruments, whilst Berlin, with a popu- 
lation of 1,578,794, had 36,650 instruments. There were only two towns 
in Germany in which the telephone system was abnormally developed. 

Mr. BUSCAWEN : Do you know that in Frankfort there is a population 
of 180,000, and that they have 5,053 telephones ‘—I know they are far in 


advance of usin Germany. I maintain with regard to England, however, 
that we are not so badly off, taking the country generally, as people seem 
to imagine. In Germany their rates are very much lower, but you do not 
get a night service. When I was last before the Committee I stated that 
the service was carried on in Germany at a loss, but I have made inquiries 
since giving that evidence, and I find that it was not correct. In Germany, 
where the systein is in the hands of the Government, a profit is made. 

You have condemned the automatic switch system ? —Yes, because it 
has been tried and has proved a failure in Sweden. As a piece of mechanism 
it is à beautiful thing, and as a mechanical appliance there is not a word 
to be gaid against it. 

The machine was only applied to seven subscribers in Sweden. If it has 
eucceeded in Brooklyn with 10,C00, do you not think that the Swedish 
experience is valueless ?—I rather doubt the accuracy of the American 
figures. I have written to America for accurate information and have not 
yet received a reply. 

In reply to further questions, WITNESS said he thought the telephone 
aystem їп this country could be enormously extended if the existing restric- 
tions which were hampering the Post Office were ren:oved. 

By Mr. COLVILLE: He doubted if the Municipality of Glasgow could 
supply themselves with a telephone service at £5. 103. per subscriber. In 
the development of the telephones they must nct altogether take into 
account the question of cheapness. 

What other element would you take into account ?—The question of 
climate. In some countries the people during a large part of the year are 
snowed up, and the telephone із the only means of communication. Then 
the habits of the people bave to be considered, and their energy. In the 
matter of energy look at the people of Stockholm, for instance.. There the 
tramways and all the manufactories are developed to an extraordinary 
degree. 

Do you mean to say that the people of Stockholm are more enterprising 
than the people of Glasgow !—] should кау they are. They are more enter- 
prising thau any European people І am acquainted with. 

By Mr. COHEN : The tariff for the telephone service in London was 
£17 for the first installation, £12. 15s. for the second, and £10 for the 
third. This did not compare with the German tariff, which was, generally 
speaking, £7. 10s. To draw a proper comparison between England and 
Germauy they should take the average charge throughout the whole of 
the United Kingdom. The way to give a cheap telephone service would be 
to give an instrument to a shop-keeper for a small initial fee and to allow 
the publie to use the instrumenta at ld. per message. А system of this 
kind prevailed in Stockholm and worked very successfully. The subscriber 
paid £4 for his instrument and charged his customers ld. per message, 
which sum was paid over to the Government. 

You think that the Post Office call offices are not used in this country 
as largely as they might be by reason of ignorance as to their existence on 
the part of the public ?— That i& so. 

What is the average number of talks in Eogland over the telephones 
compared with other countries In England it is 8, in Sweden 7, in Berlin 
12, in Boston 19:6, in Chicago 13:6, and in Buffalo where the call system 
has been in use 15 years, it is only 6. The latter figure shows that the 
toll system has a deterrent influence on those who wish to talk over the 
telephone. The great advantage of the toll aystem would be that it would 
restrict conversations and check the abuse of the telephone. All who have 
experience of telephoning know what unnecessary and ridiculous questions 
are sometimes asked over the wire. 

The CHAIRMAN: If the Post Office undertook the telephone ter- 
vice it would not be able to carry on business on the same lines as the 
National Co ?—That is во, 

You would not be able to give preferences, and would be obliged to 
supply every body Mes. 

By Mr. COHEN: If the Commi'tee were, unfortunately, to recom- 
mend the municipalisation of the telephones, and that recommenda- 
tion were adopted by Parliament, the municipalities would get the 
cream of the service, so that the Post Office, if it developed а cervice of its 
own, would be unable to compensate themselves for their expenses. Other- 
wise he had no doubt that the Post Office would be able to make the 
telephones pay, notwithstanding the obligation to supply everybody. 

Iu reply to several members, WITNESS repeated, emphatically, his 
denial that the Post Otlice had asked the City authorities for permission 
to lay down telegraph wires with the object of applying them subsequently 
to the service of the National Co. The demand for the municipalisation 
of the telephones was founded on three assumptions, each of which, he 
submitted, was erroneous, namely, that the Post Office was unable to give 
an efficient telephone service, that the National Co. was unable to do so and 
that the municipalities could give опе both efficiently and economically, 

By Mr. NICOL: The telephone service in the hands of the Government 
would be honestly and cheaply carried out and would be under the direct 
control of the House of Commons. By the system of rural call otlices and 
exchanges such as he had described he estimated that the charge per sub- 
scriber would be £4 and that the ppofit to the Post Office, assuming that 
on an average two messages a day were sent per subscriber, would be £3. 
He estimated that on an expenditure of £5,000 they would be able to 
make a crucial experiment in a county of the size of Anglesea to determine 
the practicability of his scheme. 

The CHAIRMAN: Would not the National Co. have the right to 
at once come into competition with you there ?—' They would. Anglesea 
із an ideal place for the experiment. Instead, however, of beginning there 
I would prefer to go toa district where the National Co. arealready estab- 
lished and to enter into strong competition with Шеш —that іх, assuming 
we had a free hand. I should like to try the experiment near Newcastle. 

By Sir JAMES WOODHOUSE: The Post Office had not prepared an 
estimate as to the value of the system of the National Co., but they had 
estimated what it would cost them to replace that system. 

And what is the figure I shou'd not be justified in stating the figure. 
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Some conversation ensued as to the desirability of pressing for what 
might be regarded as a Post Office secret. At the request of Sir J. Wood- 
house the room was cleared, and the Committee remained for some time 
in private deliberation. 

On the resumption of the inquiry, Sir J. WOODHOUSE turned to 
another point, 80 it was obvious that the Committee had decided that the 
Post Office estimate should not be divulged. 

The WITNESS stated, in reply to Sir James, that the Channel Islands 
system was not up to the standard of the Post Office specifications. If the 
Post Оћсе was to take over the telephones in 1911 it was important that 
the plant should be equal to their requirements. In his opinion a licence 
should not be granted except on the condition that the plant was of the 
best description. 

Sir J. WOODHOUSE: Docs the Post Office work the telephones it has 
at a profit !—Yes, at а small profit. We had to show a return of 34 per 
cent. on the capital expenditure, besides providing for depreciation. 

The National Co. pays much more ?—Yes, their revenue is very large 
and their profits great. 

You think that the Post Office could work the telephones much more 
cheaply than the Company ?—I am eure of it. 

Why should not the municipalities do so ?—' They have neither the staff, 
the plant, nor tbe buildings. It is а question of time. It would take at 
least two years to set up a local systein. It would be a very serious matter 
for us if in 1911 we had to buy up two systems; оц there will, of 
course, be no good will to be acquired in that year. Municipalities might work 
a system more cheaply than the Coinpany but not so cheaply as the 
Post Office. 1 am quite sure that the telephone system should be Imperial 
rather than local, 

By Mr. BARTLEY : His own opinion was that the time bad come when 
the Government should take the matter seriously in hand, because the 
ditficulties increased as vears went оп. The initial mistake was in granting 
the original licence in 1833, but he believed that the agreement of 1896 
was most beneficial to the public. He would not undertake to lay down 
a system such as the National Со. now poses ed in less than five years, 
and if it developed et the present rate, in 1911 it would take the Post 
Office seven or eight years to replace their system. 


— 


THE VESTRIES AND THE SUPPLY OF ELECTRICITY. 


''he Dill to confirm the Provisional Order of the Board of Trade, under 
which the Vestries of Bermondsey and Marylebone take powers to supply 
electric energy, came before a Select Committee of the House of Commons 
on Tuesday. Sir A. F. Godson was Chairman, and Mr. Bonham Carter eat 
as referee. 

The cases were consilered separately, that of Bermondsey being taken 
first. Jn this case, Mr. Littler, Q.C., and Mr. Gerald Fitzgerald appeared 
for the Vestry, the only opponents (the London Electric Supply Cor- 
poration, Liuuted) being represented by Mr. Pember, Q C., and Mr. 
Pembroke Stephens, Q.C. 

Mr. LITTLER said there was already a company which in 1889 got 
powers to supply the district ; but up to the present, though they did 
supply in one small corner, had never supplied a single unit of electric 
power within their compulsory area. This company had laid trunk mains 
through the parish for the supply of places beyond, and had spent in mains 
within the parish about £5,000 ; but by their failure to supply their com- 
pulsory area had become liable to penalties amounting to nearly £50,000. 
This company had not been successful, and was now in the hands of a 
receiver. The Vestry had applied to the company for lighting their vestry 
hall, publie library, and other buildings, but on the company declining to 
supply had decided to supply themselves, and the Board of Trade, even 
against the opposition of the company, had given them the Order. Counsel 
drew attention to the debate which bad arisen in the House of Commons 
ou tlie second reading of the Bill, when Mr. Cripps had moved its rejec- 
tion on the ground that a company that had fulfilled its obligations 
should not be faced by the opposition of a vestry. He contended that the 
Act of 1888 expressly decided that there should be no monopoly, and that 
the Board of Trade had the right to grant a licence either to the local 
authority or to another company, The action of the Vestry was sup- 
ported by local feeling, and he urged that the Committee should confirm 
the Provisional Order. The Vestry, like other vestries in the metropolis, 
were in a difficulty as to the disposal of the parish refuse. At present 
the cost of removing this was ls. 8d. per ton, and they proposed to 
erect dust destructor works and to utilise the waste heat for the 
production of electric energy. by this means they considered they 
would be able to supply electric current for public lighting at about 
2d. per unit, and after tbe destructor was paid for the parish would save 
the whole expense of disposing of the refuse except carting. All the 
profits made would go in reduction of the rates for scavenging and lighting. 

Mr. JOHN EDWARD WALLER (Касан, Waller and Manville’ said 
they proposed to supply the low-tension continuous system, which he eon- 
sidered most suitable for lighting and power purposes. The system of the 
London Electric Corporation was the ligh- pressure alternating. There were 
many cases in London in which there were two competing companies, and 
in Bermondsey the company had never realy taken steps to get customers. 
Me considered the Vestry could supply the public lamps at 2d. per unit, 
and private consumers at Gl. Witness gave instances of the advantage of 
municipal enterprise over private companies, The Vestry of St. Pancras 
produced electric energy at a cost of 2 76d. per unit and sold it at &254., 
whilst the cost to the Metropolitan Eleetrie Supply Co. was 413d, aud the 
average selling price Cod. No far a» he Киез, Newington Vestry was the 
only local authority which had got powers to supply in competition with an 
existing company, He estimated that the cost of the venerating station and 
the unecessary plant would be £15.655, exclusive of the value of land. ‘The 
dust destructor weuld cost £10,000 extra. Witness was examined at some 
length on the accounts of the Shereditely Vestry electric lighting, Nc, 


scheine, and said there might be an apparent loss at first, but this was 
caused by the payment to a sinking fund. 

Dr. HUGH MANSFIELD ROBINSON (Vestry Clerk and Solicitor to the 
Shoreditch Vestry) said there had been a steady increase in the use of elec- 
trical energy, and they had already largely increased their plant. For the 
year ending June 24, the first complete year of their working, they had 
made a gross profit of £4,954, and deducting £2,661 for interest and 
repayment of loans they had a net profit of £2,303. Their dust destructor 
had destroyed 25,432 tons of refuse, and the cost of burning, compared 
with conveyance by canal, showed a saving of £740 a year. There had 
thus been a profit to the parish of £3,043 during the last year. They 
produced electric energy at 0°87d. per unit, whilst the cost of the St. James's 
Company was 12 Fl., and of the Metropolitan Company 2:99d. They had done 
so Well that they had already reduced the price of electricity to the public. 

Mr. Thomaa Cox (Chairman of the Electrical Committee of the Der- 
mondsey Vestry), Mr. E. Goff Clarke, and Mr. Joseph Dunham (Clerk of 
the Newington Vestry) also gave evidence. 

Mr. РЕМБЕК, on behalf of the London Electric Supply Corporation, 
contended that the Company was not in any sense insolvent. It was 
getting through its difliculties, and when Newington Vestry got powers 
they offered to supply them with electricity in bulk. They had tried to 
do the same with Bermondsey. He urged that the competition of the 
Vestry was not one the Committee ought to favour. For years the com- 
pany had been fighting against the apathy of the people, and just when 
they had a chance of progressing the local authority stepped in to compete 
with thein. 

Mr. К. STEWART BAIN (Managing Director of the Corporation) said 
he had been appointed receiver of the Corporation, which had never made 
default. Their works at Deptford were, he believed, the largest in the 
kingdom. During the last four years he had spent £100,000 in extensions, 
and the Compauy were about to issue £100,000 in Four per Cent. deben- 
tures, the whole of which had been privately sub:cribed. In his opinion 
the scheme of the Vestry would result in a great loss to the ratepayers. 
He thought it unfair competition for the Vestry to oppose a company with 
statutory pewers. Since 1892 they had received no single demand from 
Bermondsey. 

Mr. LITTLER briefly replied, and the Committee reserved its decision 
until it had heard the case of the Marylebone Vestry. 


The case of the Marylebone Vestry was then considered. Mr. Worsley 
Taylor, Q.C., Mr. Freeman, Q.C., and Mr. Hans Hamilton app?ared for the 
Vestry ; Mr. Balfour Browne, Q.C., Mr. J. D. Fitzgerald, Q.C., and Mr. 
Moon for the Metropolitan Electric Supply Corporation. 

Mr. TAYLOR said the parish of Marylebone had a rateable value of 
£1,609,000. There was already a company supplying electricity for elec- 
tric lighting, and cables bad been laid in part of the parish. There were 
two questions before the Committee—-first, was it desirable to have an alter- 
native scheme by somebody, if so, should the local authority be that body. 
He would not go into the advantages of competition. This competition 
had been recognised from the outset, and in the report of Sir Francis 
Marindin, of March, 1889, he had recommended. that. concurrent. powers 
should be given to two or more companies, so long as they did not use the 
same system. There were seven paristes in London where there were 
already two campanies working, and in two cases the Board of 
Trade had recognised the desirability of competition against the 
very company which was at Marylebone. There was no doubt 
that if a competent company went to euch a parish as Marylebone 
they could get the sanction of Parliament to their application. Last 
year there were two applications made to the Vestry for power to work 
in the parish, but the Vestry decided that they would undertake the 
supply themselves. ‘here had been no intention of the Legislature to 
grant any company a monopoly of the district, and when the company 
got their powers the Vestry did not intend to debar themselves or апу 
other company from competing. Lately the Metropolitan Company had ob- 
tained power to build a generating station at Willesden, from whence they 
would supply electricity to Marylebone and other districte. When the time 
came for the Vestry to purchase the undertaking there was a danger of the 
purchase clause becoming a dead letter. 

Mr. T. BROOKE-HITCHING, L. C. C., (the Chairman of the Electric 
Lighting Committee of the Marylebone Vestry) stated that iu his opinion 
the competition of the Vestry would not materially affect the Company at 
present supplying the district. He thought there was sufficient demand 
for the two different supplies. He considered the competition would lead 
to a better light and a lower price. In his view the undertaking would be 
remunerative and cost nothing to the ratepayers. Не believed the 
Metropolitan Company bad expended about 520,000 on the district. 
In his view the report of Sir Francis Marindin only contemplated eoin- 
petiti n between company and company and not between a company and 
a vestry. The initial outlay would be above £76,000, but the Vestry were 
quite prepared to expend a quarter of a million, if such expenditure were 
desirable. 

Mr. JOHN EDWARD WALLER (Kincaid, Waller and Manville) gave 
corroborative evidence, 

Mr. BALFOUR BROWNE contended that the report of Sir F. 
Marindin had favoured. the calling in under certain. circumstances of 
another company. He did not suggest a competition of a local authority 
with the company. What would be the result when the time came for 
the Vestry to purchase? ‘The Vestry would hive wans in the same streets 
as the company, and would not thiuk of buying the property of the com- 
pany. He denied that any thing had been a iounce lin favour of competi- 
tien, The Board of Trade had advised that when there was competition 
thereshould benot more than two companies, whoin апу case should work on 
different systems. so that t ere should not be two companies using the ane 
systein. That was not competition, it was two companies having different 
eystems., ‘The company he represented were making plant te supply a 
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continuous low-pressure service as well аз the present alternating system. 
Some years ago Parliament made what he thought a great mistake. They 
declined to allocate districts to the different gas companies. The consequence 
was that the gas companies took districts to themselves, and next year Par- 
liament had to legalise them. The same thing would happen in the case 
of electricity if the Committee gave the vestries the power they asked for. 
To his mind a restricted monopoly was better than unlimited competition. 
He showed, һу the course of legislation affecting railways, gas aud water, 
that in no case had the local authority been allowed to compete without 
buying out the undertaking already existing. In electrical companies the 
saine course had been followed. At Bath in 1896 the Corporation had been 
obliged to purchase the property of the old company ; and at Leamington 
this year the Board of Trade had refused to grant to the Corporation 
powers to supply electricity unless the Corporation first purchased the 
undertaking of the existing company, who were working there of their 
own sweet will and without any statutory powcra. 

Sir JOHN LUBBOCK, M.P., gave evidence that in 1882 he was chairman 
of the Edison-Swan Company, and discussed with Mr. Chamberlain the 
provisions of the Act. He considered that the period of 21 years then 
granted was too short; and since 1858, when the time was extended to 42 
years, capitalists had been much more ready to invest in electrical schemes. 
In his opinion there was an understanding that the Vestry would not com- 
pete with the company. 

Mr. WALTER GOSDEN (Manager of the Langham Hotel) said the 
supply of electric light to the hotel had been satisfactory. They paid from 
£1,200 to £1,500 a-year for light. 

The Committee then adjourned till to-day (Friday.) 


ELECTRIC TRAM'ZAYS FOR WEST LONDON. 


Yesterday the Bill promoted by the London United Tramwaya Co. 
(Limited) came before the Select Committee of the House of Lords, pre- 
sided over by Lord Ribblesdale. Power is sought for the extension of the 
Company's existing lines from Kew Bridge to Hounslow, through Drent- 
ford, along the Chiswick High-road, and from Brentford along the Boston- 
road to Hanwell, and for the application of electricity throughout the whole 
system. The only opposition was that of the Middlesex County Council. 

Mr. Littler, R.C., Mr. Balfour Browne, Q.C., Mr. Lewis Coward and Dr. 
Bernard O'Connor appeared for the promoters ; and Mr. J. C. Earle for 
the Middlesex (‘ouuty Council. 

Mr. COWARD explained the objects of the Dill. Some idea, he said, 
of the public utility of the present lines might be obtained from the fact 
that they carried about eight aud a-half million passengers annually, The 
Tramway Company had agreed to contribute £5,000 towards the widen- 
ing of the road at Brentford. He detailed the advantages of electric 
traction as enabling the Company to carry double the number of passengers 
at half the cost of horses, it would be almost noiseless, while it was 
desirable as involving no cruelty to animals and less damage to the roads, 
The overhead system which it was proposed to use, bad been adopted by 
Liverpool, Leeds, Bradford, Bristol, Manchester. Dover and Dublin, and 
the Town Clerk of the last-mentioned place had testified that so far from 
the system being an inconvenient method of traction, it was a great 
benefit to the public and not at all injurious to the streets. l'or the first 
time a committec of the House of Lords had the opportunity of approving 
this scheine for London. During the progress of this Dill through the 
other House certain agreements had been entered into between the pro- 


moters and the local authorities through whose districts the lines 
were to pass Under the terms of the agreement with Chiswick 


the Company paid Chiswick £350 per annum for five years, £560 per 
anuum for the next five years, and for seven years afterwards £750 
per anuum. The consideration for these payments was the extension 
of the period at the termination of which the Chiswick authority 
might purchase its part of the Company’s undertaking from 1903 to 
1919. He understood the Chairman of Committees had allowed that 
agreement to stand on the ground that the extension of the lines 
was good consideration for the sums which the Company bound 
themselves to pay to the District Council. The contention put for- 
ward by the Middlesex County Council was that this agreement should 
not inure to the benefit of the Chiswick District Council, but should be 
participated in by the Middlesex County Council. Lt was the desire of the 
promoters to keep faith with Chiswick. 

Mr. J. CLIFTON ROBINSON (Managing Director and Engineer to the 
London United Tramways Co.) gave evidence bearing out the opening 
statement. of counsel, and said that on Tuesday last he had the opportunity 
of taking Sir Francis Marindin and Major Cardew over the Middlesbrough, 
Stockton and Thornaby tramway system, which was not only the latest 
but the largest addition to the overhead electric traction enterprise that 
had vet been made in this country, They had given their approval on 
behalt of the Board of Trade, and sanctioned the opening of the line to the 
public on Saturday next. 

Mr. EARLE, for the Middlesex County Couneil, said the only question 
he desired to put before their lordships was that of the payments to the 
local authorities, The roads of the proposed route were main roads within 
the County of Middlesex, The local authorities clainied to be the read 
authorities, but the Middlesex County Council had. subject. to the certifi: 
cate of their surveyor, to pay the whole cost of the maintenance and repair 
of those main rewads. “Therefore he did subiit that the рушен nile to 
the local authorities, whether of Hanwell, ton or Chiswick. should be 
taken into account when the amount which the Middlesex County Couucil 
Was required to pay m respect of these roads came to be considered. 

After a short deliberation the Committee passed the preamble and 
decided that any contributions received by the local authorities from the 
Tramway Company should be handed over to the Middlesex County 
Council, but that in. the case of Chiawick an ap]ortientient should be 
agreed between the District Council and the County Council, 


LEGAL INTELLIGENCE. 


crm — 


Castner Kellner Alkali Co. (Limited) v. Commercial 
Development Corporation (Limited). 


This action came before Mr. Justice Bigham, in the Chancery Division, 
yesterday, and was for an injunction to restrain defendant Company 
from manufacturing, selling or expo:ing for sale any caustic soda 
or other alkali in infringement of the letters patent granted to 
Carl Kellner in 1894 (No. 20,259) for an alleged invention of iuiprovementa 
in electrolytic apparatus for decomposing metallic salts. There was also an 
alternative claim for damages and for ап account of the proceeds of all caustic 
soda or otheralkali manufacturedand sold by thedefendants in infringement. 
Defendants denied the infringement, and pleaded that the alleged inven- 
tion was not new or useful. and that it was not the proper subject-matter 
fora patent. They also said that the specifications of the alleged invention 
were imperfect, insuthcient, ambiguous aud misleading, and that the 
letters patent were invalid. Defendants said that at the date of the 
plaintiff's letters patent there had been prior publication : — 

(и) By letters patent granted to George Jones Atkins and Edward 
Applegarth, dated Dee. 19, 1890 (No. 20,768); (b) By specification 
(provisional and complete) of letters patent granted to Eugene 


Hermite and Andre Dubcse, dated Dec. 15, 1891 (No. 21,959); 
(c) By the provisional specification of Andre Leopold Wolf for 
apparatus for producing chlorine gas and metallie sodium from 


chloride of sodium, dated Sept. 12, 1882 (No. 4,349): (d) by speci- 
fication of United States patent for a process and apparatus for obtain- 
ing chlorine. aud sodium granted to Andre Leopold Wolf, dated 
Oct. 5, 1882 (No. 271,906), and duly placed for public use in the Patent 
Otlices library in London in or about August, 1884 ; (е) by specifica- 
tion (provisional and complete) of letters patent granted to Camille 
Petri, dated June 2, 1886 (No. 7,426? ; (f) By the complete specification of 
letters patent granted to Hamilton Young Castner, dated September 7, 
1892 (No. 16.046) : (y) By complete specification of lettera patent granted 
to Peter Jan-en, dated August 5, 1893 (No. 14,910); (Л) Ву specifica- 
tions (provisional and complete) of letters patent granted to Alf Sending 
Larsen (No. 18,499, 1894). 

Mr. Fletcher Moulton, Q.C., Mr. Bousfield, Q.C., Mr. J. C. Graham, 
Mr. A. J. Walter and Lord Robert Cecil appeared for plaintiffs ; aud Mr. T. 
Tirrell, Q.C, Mr. Astbury, Q.C., Mr. J. A. Gray and Mr. MaeConkey for 
defendants, 

Mr. MOULTON said the invention related to the manufacture of 
caustic soda, which was ап oxide of the metal sodium. Of late, instead 
of the old chemical methods of obtaining caustic soda, it had been 
found that the electrolytic method was a far better way of getting 
it. Counsel explained the basis of plaintiff's invention, and pointed 
out that, though something like the plaintiff's method of obtaining cauatic 
soda had been known, it was never practicable because it involved the use 
of separate vessels, a circumstance which proved a hindrance to the pro- 
duction of a commodity which was manufactured by the ton. In 1822 an 
inventor named Castner made a stride towards obtaining a continuing 
process by electrolysis, but Mr. Kellner ran bim very close. Two years 
later, Mr. Kellner invented an appliance which was the subject of the 
patent on which the claim was being made in this action. Mr. Castner 
patented his invention, but mo claim was being made upon it. 
Mercury was used in obtaining caustic soda, aud Mr. Kellner's invention 
enabled the mercury to be charged and discharged in one operation by 
Means of an inverted bell charged with a solution of salts nud moved at 
pleasure in a vessel of water at the bottom of which lay the mercury. 
Counsel described the invention as consisting of two containers, one (the 
inverted belli containing the solution of salte, through which a current of 
electricity was sent, and the other containing mercury covered with 
water. The date of the plaintiffs patent was October 23, 1894. 
The defendant's patent was dated 1897, and he pointed out that 
it had, like the plaintiff's patent, a container with mercury in it, and 
a bell containing solution of salts through which the electric current 
was sent. The difference was that the mercury lay in projections 
under the container or gas chamber, but water passed over these projections 
and the chemical process was exactly that of the plaintiff's patent. 

Counsel had not coneluded his address when the court adjourned. 


Cooper v. The Electrical Installation Co. Limited and The 
OBrien Lenvard Electrical Installation Co. Limited). 

This action, which has been fully reported in 7% Electrician of May 20 
and duly 1. again came before the Court of Appeal on Monday last. When 
the case was last before the Court their lordships reserved judgment to 
enable the parties to come to terms. The parties had, however, been 
unable te come to any arrangement. 

The MASTER OF THE ROLLS, in giving judgment, after reviewing the 
previous actions, said the case is a little peculiar, because it is not the first 
time that an application of this kind was made. The plaintiff has now 
amended his statement of «апе, but Tam bound to say that, in my opinion, 
the statement of claim does. not show any cause of action against 
the O Prien-Lennard Company atal As the Court of Appeal said in the 
action against the Electrical. fustallation Co., we say now, the action 
for damages against the OBrien- Lennard Company will clearly not lie. 
There is no cause of action disclosed at all; and there cannot be, however 
much the pleading may be wnended. But there is one point which the 
plaint says still entitles him te claim. It appears that amongst the 
patents most of which have disappeared -there is one called the safety 
wall plug which has been worked, not by the Eleetrical Installation Со, — 
still less by the O Brien. Lennard Company- but by sole licencees from the 
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Electrical Installation Co., namely, Messrs. Hodges and Todd, and the 
plaintiff says he is entitled to recover from the O'Brien-Lennard Company 
what they have received under that licence and a certain share of the profits 
under that agreement. The answer to that is that the statement of claim 
does not show that anything has been received. There is no evidence that 
this patent has been worked by the O'Brien-Lennard Company. They 
said they have not received anything by the licence. As it is, the claim 
cannot be supported now, and the result is that the appeal must be 
dismissed, with costs. 
Lord Justice CHITTY agreed with this finding. 


Lamina Accumulator (Elieson's British Patents) Syndicate 
(Limited) and the Lamina Accumulator Co. (Limited). 


In the Chancery Division Mr. Warrington, Q.C., on behalf of the Earl 
of Galloway, moved, before Mr. Justice Kekewich, for the appointment of 
a receiver. The learned counsel said that the Company were the pur- 
chasers of the assets of the syndicate by whom the debentures held by the 
Earl of Galloway were granted, and the Company were threatening to place 
a charge of £4,500 on these assets in priority to the debentures in ques- 
tion. The motion came before the Court originally on June 10, and stood 
over on terms, in pursuance of which the Lamina Accumulator Co. paid 
£1,000 to the bankera for Lord Galloway's security and interest on the 
debentures down to June 30, but they had made no payment in respect 
to the principal of the debentures, nor had they done what they were 
bound to do under the agreement—issue to Lord Galloway debentures in 
the Company in lieu of the debentures he held in the Syndicate. 

Mr. BRAMWELL DAVIES, Q.C., who appeared for the Company, 
said they were anxious tbat Lord Galloway ehould receive those new 
Debentures, but they could not get the liquidator of the old syndicate 
to complete the matter. 

Mr. CUTLER, Q.C., for the Lamina Syndicate, said that before complet- 
ing, the liquidator required certain emall accounts to be paid. 

The JUDGE, by consent, ordered the motion to stand over for a fort- 
night, the Company undertaking not to create any prior charge pending 
the issue by them of the Debentures in question. 


Hadley v. The Corporation of Worcester. 


This action came before Mr. Justice Bigham, in the Chancery Division, 
on Wednesday, and was brought by Mrs. Maria G. Hadley (widow), residing 
near Worcester, for an injunction to restrain the Mayor, Aldermen and 
Corporation of Worcester from causing a nuisance by reason of works 
erected for the purpose of lighting the town of Worcester by electricity. 
The plaintiff was the freeholder of a house near Worcester, the orchard of 
which ran down to the River Teign, and the defendants had converted an 
old mill into electric works, which constituted the nuisance complained 
of, the plaintiffs house and the defendants’ works being about 100 
yards apart. The nuisance was noise and vibration, which went on, 
it was said, incessantly day and night, the worst time being during the 
warm summer nights when the workmen opened the doors and windows 
to get as much air as pozsible. The vibration was stated to be so severe 
that sometimes people sleeping in the plaintiff's house bad to get up and 
put wedges in the windows tostop the noise, It was stated that the value 
of the plaintiff's house was between £2,000 and £3,000. 

His LORDSHIP : What relief does plaintiff ask for ? 

Mr. Ralph. NEVILLE, Q.C. (for the plaintiff) : I am asking for an 
injunction. If it is proved that a nuisance із occasioned which entitles 
me to some damages, say £40 or £50, I am also entitled to an injunction. 

His LORDSHIP: Is that so? Do you mean to say that if the Cor- 
poration spent £50,000 or £60,000 on this place, and you have got a house 
worth, say £20 a year, that you are entitled to have an injunction ? 

Mr. NEVILLE said that was his submission. The Court had a dis- 
cretion in the matter, but there were decisions which showed that that 
discretion was never exercised if it could be shown that the plaintiff would 
otherwise suffer irreparable injury. 

Evidence was then given by the plaintiff and other witnesses as to the 
noise and vibration caused by defendants' works. 

Mr. HENRY LEA, Sen. (Messrs. Henry Lea aud Son, Birmingham) said 
on March 3 he visited the plaintiff's house, and on April 1 went to defen- 
dants' works. He stayed at plaintiff's house, and notwithstanding the 
windows and shutters were closed he could distinctly hear the noise of the 
machinery at work. The sound was like that of a threshing machine. 

His LORDSHIP : I have heard of the rattling of the doors, but not of 
the machinery. 

Mr. NEVILLE : This is an expert witness accustomed to machinery. 

WITNESS, continuing: Next day he went over the works with Mr. 
Ruthven Murray, the borough engineer. 

Mr. FARWELL submitted that the defendants were entitled to make 
some slight noise, and it was not to be supposed that Worcester should be 
thrown into darkness because of this noise, Even in a country place there 
were noises—telegraph wires, bees, threshing machines, &c. 

Mr. Н. JOEL, for the defence, said he had visited the works with Mr. 
Murray and found that the vibration was very slight, and he should say it 
was impossible to feel it 120 yards off, and if he had not been listening 
for the sound of the alterpators he did not think he should have noticed it. 

Mr. W. Н. PREECE said he had been called in by defendants to see if 
the works were properly carried out, and he found that they were. 

Mr. E. T. RUTHVEN MURRAY (electrical engineer to the defendant 
Corporation) gave evidence as to making tests at various distances from the 
works for the purpose of detecting whether there was any vibration, and, 
In his opinion, there was absolutely no vibration at all. He had visited the 
plaintiff's house and could not detect any noise from the works, 


His LORDSHIP, in giving judgment, said that the case ought to have 
been tried at the Worcester Assizes, when the judge and jury could have 
visited the lorus in quo. The plaintiff had not satisfied him that there was 
any appreciable noise or vibration from the defendants’ works such as to 
cause а nuisance, and in these circumstances the action would be dismissed, 
with costa. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 9 and 3, Salisbury-cowrt, Flect- 


street, London 
NOW READY. 

t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 68. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully il ustrated. 

" ELEOTBICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of testing as applied to electrical lines in general. 
The Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge ol cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. -E. ret 
from Preface. Demy Svo, fully illustrated. 10s. 6d., post free; abroad 11s. 


‘ SUBMARINE CABLE-LAYING AND REPAIBING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 


* LABORATORY NOTES AND FonMs."—With the above title we have ready 


the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. Fleming, sud will be found of great service to Teachers, Demon 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net ; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of thetechnical institutes, "These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

% SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIO WAVES.’ 
Being a Description of the Work of Hertz and his Successors.—By Dr. O, 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net 
2s. 9d. post free. 

*ErnkcrRIO0 Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting tbe application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 11a. 

“THe BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARORH, 1896-97.’ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 

‘‘Motive POWER AND GEARING FOR ELECTRICAL MAOHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Price 12s. 6d., post free; abroad, 
13s. 6d. Prospectus post free. 

"'THE POTENTIOMETER AND ITS ADJUNOTS": A Universal System of 
Electrical Measurement. By W. C. Fisher. Fully illustrated. Price 68., 


| post free; abroad, 6s. 6d. Digest post free. 


„ LOCALISATION OF Fautts IN ELzorRIO Їлант Marws."—By Е. C. 
Raphael. Price 58., post free; abroad, 58. 6d. Prospectus on application. 

" The Electrician” Electrical Trades’ Directory and Hand- 
book. —This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 

The County borough of Salford require tenders for 1,000 yards 
of high-tension cable. Some particulars are given in an advertise- 
ment elsewhere, and tenders have to be sent ia to Mr. Samuel 
Brown, town clerk, Town Hall, Salford, by 2 p.m. of 22ad inst. 

The Corporation of Eccles require tenders for the wiring of the 
Town Hall. Further particulars may be obtained from the con- 
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sulting electrical engineers (Messrs. Lacey, Clirehugh and Sillar), 
78, King-street, Manchester, and specifications, &c., at the office 
of the town clerk (Mr. Geo. Wm. Bailey), Town Hall, Eccles, 
where tenders must be lodged by 10 a.m. of Saturday, 23rd inst. 
See advertisement on another page. 


The Vestry of St. Mary, Newington (London), require tenders 
for the supply and laying of insulated electric mains, conduits, 
junction boxes, &c. "Tenders to Mr. L. J. Dunham, Vestry Hall, 
Walworth, S. E., by noon of July 22. 

The Technical Instruction Committee of Kingston-upon-Hull 
require tendera for wiring the Municipal Technical School, Park- 
street. Tenders to the Town Clerk's office, Town Hall, Hull, before 
noon of July 21. 


The Exeter Corporation require tenders for about four miles of 
high and low-tension concentric mains, four transformers, about 
50 meters, and a feed-water heater of about 1,000 gallons capacity. 
Tenders to Mr. Geo. R. Shorto, Town Hall, Exeter, by 10 a.m. 
25th inst. 

The Council of the County Borough of West Ham invite tenders 
for the supply of electrical apparatus, machine tools, &c., for the 
Municipal Technical Institute. Tenders to Mr. Fred. E. Hilleary, 
Town Hall, West Ham, E., by noon of 18th inst. 

The Shoreditch (London) Vestry require tenders for the supply 
and erection of additional continuous-current motor transformers, 
with switchgear and extension switchboard. Tenders to Vestry 
Clerk, Town Hall, Old-street, London, E.C., by 4 p.m. 18th inst. 

The Great Yarmouth Corporation require tenders for one 150- 
kilowatt high-speed engine and alternator, steam and exhaust 
pipes. Tenders to Town Clerk by 19th inst. 

The Great Northern Railway Co. of Ireland require tenders for 
an electric lighting installation at their Amiens-street terminus, 
Dublin. "Tenders to the Secretary by 23rd inst. 


The Manchester Corporation require tenders for supply of stores 
during 11 months to June 30, 1892, including cable, carbons, 
meters, incandescent lamps, &c. Particulars from Secretary, Elec- 
tricity Department, Town Hall, Manchester, and tenders by 
26th inst. 

The Tramways Committee of the South Shields Corporation 
invite tenders for constructing 185 yards of double track tramway, 
including points and crossings, with electrical bonding. Particulars 
from Borough Engineer, Chapter-row, and tendera by 23rd inst. 

The Harrow District Council require tenders for the lighting of 
the district. Tenders to the Clerk by noon of 25th inst. 

The Banbridge (Ireland) Town Commissioners invite tenders for 
electric or gas lighting for one, two or three years. Tenders to 
Town Clerk by 16th inst. 

Tenders are required for the electric lighting of the Hapton 
(Lincs.) township from Sept. 1 to April 30, 1899. Tenders to 
Clerk to Parish Council, St. Anne's-terrace, Padiham, by Aug. 1. 

Tendera are invited until the 26th inst. by the French Post and 
telegraph authorities for the supply of 120 tons of ordinary 
galvanised iron wire (7mm. diameter), 100 tons of homogeneous 
iron wire (24mm. diameter), and 206 kilometres of submarine cable 
core, Tenders to L» Sous Secretariat d'Etat des Postes et des 
Télégraphes, 103, Itue de Grenelle, Paris. 

The municipal authorities of Tiflis invite tenders until Auz. 13 


next for the erection and equipment of an electricity supply station. 
Tenders to La Mairie de Tiflis, Russia. 


TENDERS RECEIVED AND ACCEPTED. 

The Tramways Committce of the Sheftield City Council have 
accepted the tender of Mr. John Eshelby for the erection of a 
power station at Kelham Island for £7,900. 

The Exeter City Council have accepted the tender of the Brush 
Co. for the supply and erection of а 100 kilowatt steam alternator 
for £1,477. 10s., the Company undertaking to finish the work by 
Sept. 29. The Council have also accepted the tender of Messrs. 
John Damerel and Son to supply a cable-carrying waggon for 
£15. 6s. ; and the tender of Mr. W. Otton to supply 450ic. 1jin. 
diameter four-strand driving rope. | 

At the meeting of the Leyton District Council last week the 
following tenders in connection with the extension at the elec- 
tricity supply station were adopted, ос the recommendation of the 
Electric Lighting Committee :— 

Storage battery (Hart Secondary Battery Syndicate) £1,480 0 0 


Switchboards (General Electric Co.)) . 150 0 0 
Boosters (General Electrie Со.) ........ улл... 246 17 6 
Accessories (Fuller and Co.)) eee eene 250 0 O0 
Cables (Western Electric Co.)) Schedule prices. 


The Hammersmith (London) Vestry have accepted the tender of 
the British Electric Transformer C». for ths supply of eight 
25-kilowatt transformers, at £473. 

The Watford District Council have accepted the tender of Messrs. 


Wilkinson and Co. for the erection of electricity works buildings 
at £3,155. 


The Electricity Committee of the Bolton Town Council have 
accepted the tender of Messrs. Siemens Bros. and Co. for the supply 
and erection of 12 switch pillars, subject to consent of the Streete 
Committee to the erection of the рШага. 

The Electricity Committee of the Southport Corporation have 
accepted the tender of Messrs. S. Z. de Ferranti (Limited), for the 
supply of a 600-kilowatt alternator and a 1, 000-H. р. Musgrave steam 
engine at £6,882. There were 19 tenders in all, and the prices 
ranged from £5,017 to £7,265. 

The Newington (London) Vestry have accepted the tender of 
Babcock and Wilcox (Limited) for the supply and erection of 
boilera, pumps, steam and water mains, water tanks, surface con- 
denser, fuel economiser, ironwork, mechanical stokers, conveyor 
and elevator, for £9,348. 

The Bootle Town Council have accepted the tender of Mr. W. 
Musker for the erection of an electricity supply station building at 
£6,598. 

The Llandudno District Council have decided to order electricity 
meters for their present requirements from the Penny-in-the-Slot 
Electric Supply Syndicate and Messrs. S. Z. de Ferranti (Limited). 

The Hampstead (London) Vestry have received a tender from 
Messrs. Yerbury and Son for the construction of boiler and engine 
foundations and other work at the electricity station at £1,641. 
There was only one tender submitted. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the lectureship in electrical engineer- 
ing. Some particulars are set out in an advertisement elsewhere, 
and further information may be obtained from the Secretary, to 
whom applications must be sent by Aug. 10. 

The position of assistant lecturer and demonstrator of phyaics in 
the University College of Sheffield, is vacant. Applications to be 
made before July 25. Particulars on application to the Registrar. 
See advertisement on another page. 


Messrs. W. T. Glover and Co. require engineera accustomed to 
laying underground mains for light and power. See advertisement, 

The Wireless Telegraph and Signal Co. require an electrician, 
with knowledge of Hertzian work and practical telegrapby. See 
advertisement. 

The Great Northern Railway Company require a Stores Super- 
intendent. Applications to the secretary (Mr. W. Latta), King’s 
cross Station, London, N., by 20th inst. 

The (Governing Body of the Battersea Polytechnic (London, S.W.) 
require an assistant lecturer and demonstrator in the physics and 
electrical engineering department. Applications to the Secretary. 

The Birmingham Corporation require а head teacher for the 
engineering and workshop classes of the Municipal Technical 
School Salary £300. Applications to Secretary. 

A Director of Technical Instruction is required for the Walsall 
Victoria Institute. Salary £200. Applications by 28th inst. 

The governing body of the Royal Agricultural College, Ciren. 
cester, require a resident Professor of Mathematics and Physics, ' 
Salary £185, with board, &c. Applications to Principal by 23rd inst, 

The Durham College of Science requires а demonstrator in 
engineering. Salary £120, increasing to £150 per annum. Appli- 
cations to the Secretary by 31st inst. | 


We have to congratulate Mr. D. K. Morris, Ph.D., A. I E E., 
upon his appointment by the Couucil of Mason University College, 
Birmingham, to the vacant lectureship on technical electricity. Dr. 
Morrie, who is an old student of the Pender Electrical Eagineering 
Laboratory, University College, London, was provided with the 
highest testimonials from Dr. J. A. Fleming, Prof. Herbert Tom- 
linson, Prof. T. Hudson Beare, Prof. G. Carey Foster and Prof. 
Dr. Н. F. Weber (Zurich). 

Mr. J. T. Morris, A. I. E. E., who was on Tuesday last ‘appointed 
to the post of Lecturer in Electrical Engineering at the East 
London Technical College, People's Palace, Mile End, London, E., 
has also our congratulations upon his appointment. Mr. J. T. Morris 
is likewise a distinguished student of University College. 


Mr. W. Horne, Administrator at the Heriot- Watt College, Edin- 
burgh, has been appointed to the position of Physics Teacher at the 
South African College, Cape Town. 

Mr. L. R. Milner, B.Sc., has been appointed Junior Demonstrator 
and Assistant Lecturer in Physics at Owen's College, Manchester. 


BUSINESS CHANGES. 


Ata meeting of the Telegraph Manufacturing Company ( Limited), 
at Helsby, on May 27, it was resolved that, in view of the pending 
reconstruction, the Company be wound up voluntarily, and that 
Mr. John Brotherton, secretary of the Company, be appointed 
liquidator, with authority to agree to the registration of а new 
Company under the old title and to enter into an agreement with 
the new Company. These resolutions were confirmed at a sub- 
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sequent meeting on June 24. Particulars of (ће registration of the 
new Company are given in another column of the present issue, 


Messrs. Geo. T. Fairbrother and John E. Taylor (trading as 
Taylor and Fairbrother), electrical and mechanical engineers, St. 
Stephen’s-mews, Shepherd’s Bush, London, have dissolved partner- 
ship. Debts by Mr. Taylor. 


Messrs. Hale Bros. have removed from 18, Fenchurch-buildings 
and Sugar Loaf-court, E.C., to more commodious premises at 156, 
Upper Thames-street, and 21, Bush-lane, Cannon-street, E.C. 


BANKRUPTCIES AND LIQUIDATIONS. 


In the failure of E. A. Ingold, electrical engineer, 66, Wands- 
worth Bridge-road, London, the creditors met on Tuesday at the 
London Bankruptcy Court, and no offer being submitted by debtor 
the Official Receiver will wind up the estate. Debtor returns his 
liabilities at £1,790. 10s., assets, exclusive of bad book debts, 
£304. He has been in business, both alone and in partnership, 
since 1892. He states that he has in the last five years lost £2,000 
by betting, to which loss on trading, loss of £500 on the pro- 
posed flotation of the Phenix Electrical Maintenance Co., and his 
liability for moneys borrowed to satisfy gambling debts, failure is 
attributed. The receiving order was made last month on the 
petition of the Phaeton Electrical Co., creditors for £251. Com- 
plaints were made by creditors that goods were obtained a day or 
two before the failure, and handed over to other creditors in pərt 
payment against the debtor. On behalf of the latter it was 
intimated that steps were being taken to have the goods in question 
returned, and the chairman remarked that the trausactions would 
have to be seriously considered by the Court. 

A meeting of the Barnet and District Electrie Supply Company 
will be held on Aug. 9 at 31, Wilson-street, Finsbury, London, 
E.C., to receive an account of the winding-up. 

Mr. Samuel Wheeler has been appointed Official Receiver and 
Provisional Liquidator of the Ariel Arc Lamp Syndicate (Limited). 
Meetings of creditors and contributories will be held at 33, Carey- 
strect, London, on 19th inst. 


Personal.—Mr. Н. W. Handcock, scnior partner in the firm of 
Handcock and Dykes, consulting electrical engineers, was married 
on Saturday last to Miss Sophie (Minnie) Tulloch, daughter of 
Major Hector Tulloch, C.B., R.E , late chief engineering inspector 
of the Local Government Board. 


Legal Notice.—Notice is given that a petition is to be heard in 
the Chancery Division on the 27th inst. for the sanction of the 
Court to a reduction in the capital of the London Electric Supply 
Corporation (Limited) from £1,200,000 to £850, 000. 

Electric Plant Contracts,— Amongst a number of recent orders 
obtained by the British Thomson-Houston Co. are the supply of 
two complete electrical power plants for Messrs. Vickers, Sons and 
Maxim. One of these, of 600 и r., is for Messrs. Vickers’ Barrow 
works, and the second, of 400 H. P., for the Erith works. A 600 H Р. 
factory installation for Моззгв. Laver Bros., of Port Sunlight; two 
motor-alternator plants for the Newcastle-upon-Tyne Electric 
Supply Co. ; electric brake equipments for motor car and trailer, 
and a special water-tank motor car for the Leeds City Tramways ; 
two complete motor-car equipments for the Portrush Electric 
Tramway ; 50 new car bodies for the Dublin United Tramways 
Co.; and 20 additional motor cars, complete, for the Bristol Tram- 
ways and Carriage Со. A contract has also been secured for the 
supply of steel rails, fish plates and accessories, and electrical rail 
bonds for the Brisbane Tramways Co. 


Switch Fuses.—Messrs. John Fowler and Co. (Leeds) forward 
illustrated sheet lists of Hall and Fuller’s patent high and low- 
pressure switch fuses, &c. The lists contain useful information 
and the prices of various sizes of these switches. 


Blectro-Motor Installation —We have received from Mr. J. G. 
Lorrain a specification of an electro-motor installation from Messrs. 
Twining and Co., of 216, Strand, London. 

Canadian Tariffs.—The High Commissioner for Canada an- 
nounces that the rebate of 25 per cent. eff the duty on certain 
articles manufactured in the United Kingdom imported into Canada 
comes into operation on Aug. 1. Until that date the rebate will 
be 125 per cent. 

Travel and Entertainment.— The Midland Railway Co. forward 
an entertaining brochure, which will be found eminently serviceable 
to those travelling to the many commercial and holiday centres 
served by the Company's system. Primarily, the object of the 
publication is to popularise the hotela which the Company own and 
manage with such success, and which include, as our rcaders are 
doubtless aware, many of the finest railway hotels in the country. 
А very useful set of maps of the districts in which the hotels are 
situate is provided, which renders the little book, which is well 
printed, daintily bound and fully illustrated, of additional value. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 6 to 
July 12, with the ports of destination:. 

Argentina Buenos Ayres, £540 (telegraph material). Australasia— 
Adelaide, £142 ; Fremantle, £84 (telegraph material); Melbourne, £29 
(telegraph materiali ; Perth, £600; Sydney, £775. Бейит Antwerp, 
£10; Ostend, £80. B- Bahia, £50 (telegraph material) British 
Guiana— Demerara, £99 (telegraph material). Con — Colombo, £210. 
China—Shanghai, £300 (telegraph material). Denmark —Copenhagen, 
£550 (telegraph cable). Franec—Boulogne, £90. Germany—Hamburg, 
£60. Hollund Amsterdam, £125. Мону Nong, £30.  India—Bombay, 
£35. Ltaly—Genoa, £19. Japan—Higo, £119; Yokohama, £39. Por- 
tugal—Lisbon, £200 (telegraph cable). Aussia—Libau, £50. South 
Africa—Cape Town, £165; Durban, £20; Kast London, £188; Port 
Elizabeth, £691 (including £5C0 telegraph material) Straits Settlements — 
Singapore, £22 (telegraph material). Sen- Santander, 470. Sweden— 
Gothenburg, £189 (telegraph material); Stockholm, £230 (including 
£218 telegraph material). Total £5,773, against £24,975 fur the corres- 
ponding week last year (July 7 to July 15). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.— The Town Council have selected the following four 
candidates, from whom a successor to Mr. A. Blackman is to be 
elected: Mr. J. A. Bell (Blackpool), Mr. John R. Dick (London), 
Mr. Charles M. Johnston (Lancaster), and Mr. H. Turner (London). 
These gentlemen are to be invited to visit Aberdeen, so that an 
opportunity may be given to all the members of the Councit to 
interview them, 


Bath.—The Daily Argus of the 11th inst. gives some particulars 
of the present condition of affairs at the electricity supply station 
and of the progress made with the extensions.  Dissatisfaction is 
expressed at the delay in the delivery of some of the additional 
p'ant, and it is feared that unless this is installed in time to meet 
the coming winter's demand the electricity department will have а 
bad time of it. At present the station, which has a capacity of 
10,000 8.c.p. lamps, is supplying current to the equivalent of 
14,000 8.с.р. lamps for private lighting and to 88 arcs for street 
lighting. However, the bo:ough electrical engineer (Mr. С. F. 
Metzzer) and the Electric Livhting Committee are making every 
effort to get the new machinery installed and the extensions 
completed, and it is to be hoped they will be successful in their 
efforts. The Committee are invited to press the contractors 
to get the remainder of the machinery without further delay. The 
demand on the station is at present heavy enough, but it is likely 
to be heavier in a very short time, as the reduction in the price of 
current will make a big difference, and tradesmen and others who 
know and appreciate the advantages of electric lighting are making 
demands for current. 

The following revised scale of charges for electric current has 
been adopted by the electricity department: For churches, 
chapels, theatres, music halls, hotels, restaurants, billiard rooms 
and clubs, 45d. per unit; for motors, cooking and heating pur- 
poses, Jd. ; for other consumers, 6d. ‘The revised scale came into 
force on June 30th. 

Blackpool. —The Town Council have received the sanction of the 
Board of Trade to the use of the overhead trolley system on the 
local tramways, and also to the borrowing of £4,400 for carrying 
out the work of conversion and equipment. Mr. Brodie, chairman 
of the Electric Lighting and Tramways Committee, at the last 
meeting of the Council said that £4,000 had already been spent on 
motors and other plant. Their engineer (Mr. R. Quin) had received 
tenders amounting to £8,800; but the Committes would not take 
upon themselves to do anything until the whole scheme was 
brought before tie Council and fully explained by Mr. Quin. He 
added that Mr. Quin would erect a section on the promenade, so 
that ratepayers would have the opportunity of seeing what it was 
proposed to do before the complete work was entered upon. At 
the same meeting tlie accounts of the electric lighting and tramways 
departments were presented and approved. 

Blackpool-Fleetwood Electric Tramway.—The Board of Trade 
inspection of this line tock place on Wednesday. The inspector 
refused to sanction the Blackpool section of the tramways on account 
of the narrowness of the streets traversed. The section outside 
Blackpool to Fleetwood was passed. 

Bolton.—The Electricity Committee have increased the salaries 
of the assistant engineers at the station (Messrs, Pilling and Angus) 
from £110 to £120 per annum. 

Bootle.—' The Town Council have adopted a differential scale of 
charging for electric current. The price will be 7d. per unit for 
the maximum demand for one hour per day, and 34. per unit after- 
wards, For power purposes the rates will be 7d. and 12d. respec- 
tively. 

Brighton.—The Lighting Committee, who have been making 
investigations into the most suitable type of retlector to be used in 
the street lanterns for incandescent electric lamps, have decided to 
adopt a form of reflector and lamp support which Mr. A. Wright 
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stated could be made at the electricity works by his men for about 
6s. They have also decided that the glass projectors at present in 
use in the centre of the town and important thorouzhfares should 
be replaced by this form of reflector, and that 250 reflectors shall 
be made for this purpose, and for supplying those lanterns which at 
present are unprovided with reflectors. 

Bury St. Edmund's. —A Local Government Board inquiry will 
be held here on Wednesday, into the application of the Town 
Council to borrow £20,000 for electric lighting purposes. The 
tenders recently sent in for the supply of electric lighting plant 
have been forwarded to the consulting engineer (Мг. Е. Н. Med- 
hurst) for analysis and report. 

Cable Communication with Hawaii. — Reuter's Agency 
announces that the Hawaiian Government has signed a contract 
with Mr. J.A. Scrymser for the laying of a submarine cable between 
Honolulu and San Francisco. 

Cardiff.—The borough electrical engineer (Mr. N. Appelbee) 
presented his accounts for the half-year to March 31, at the last 
meeting of the Lighting and Electrical Committee. The total 
expenditure was £3,878. 11s. 8d., receipts £4,376, showing a profit 
of £407. 8s. 4d. These figures were condsidered satisfactory. 

Colchester.— The British Electric Traction Co. have submitted 
proposals for the construction of a system of electric tramways in 
the town and district, and notify that they propose to apply to the 
Light Railway Commissioners for powers. 

Colonial Penny Postage.—It is officially announced that, as a 
result of the Imperial Conference on Postal Rates, an agreement 
has been come to, on the proposal of the representative of Canada, 
that letter postage at the rate of ld. per }о2. shall be established 
between the United Kingdom, Canada, Newfoundland, Cape 
Colony, Natal, and such Crown colonies as may, with the approval 
of the Government, be willing to adopt it. The date on which the 
new arrangement will come into force will shortly be announced. 
It is stated that a uniform Empire rate of ld. per oz. would have 
been fixed upon but for the opposition of the representatives of the 
Australasian colonies, who are not yet prepared to make the neces- 
sary sacrifice of revenue. 

Devonport.—The report of Prof. A. B. W. Kennedy on the 
advisability of erecting an electricity supply station is before the 
Electric Lighting Committee, and a report on the matter will 
shortly be laid before the Council. 

Dundee. — The Corporation's Bill for the municipalisation and 
electrical equipment of the tramways has been passed, and nego- 
tiations are to be opened with the local tramwaya company to 
effect this object. A sub-committee has been appointed to carry 
out the negotiations. | 

Edinburgh.— The accounts of the electricity department for th 
year ended May 15 last have been issued. The number of units 
sold for private lighting was 2,059,763 (an increase of nearly 90 per 
cent. on the previous year), and for street lighting 834,600, or 
a total of 2,894,423. The income from private lighting and power 
was £30,024. 4s. 2d., and from public lighting £7,993. 53.—a total 
of £38,017. 9з. 2d. The expenditure (including cost of generation, 
distribution, management, rates and taxes, upkeep of public lamps, 
&c.) was £16,744. 15s. 4d. ; interest and sinking fund amounted to 
£13,623. 6s. 71. —а total of £30,368. 1s. 11d.—leaving a net profit 
of £7,649. 78. За. Of this £4,000 is placed to reserve, leaving 
£3,649. 78. 3d. ав a contribution to the rates, or £1,649. 78. 3d. 
more than was estimated. In presenting the annual balance sheet 
at the Council meeting on Tuesday, Mr. Treasurer M'Crae con- 
gratulated the convener of the Electric Lighting Committee (Bailie 
Mackenzie) on the success of their operations for the past year. 
He rcommended him to the action of the Corporation of Man- 
chester, who had handed over to the rates the sum of £10,000. 
This was the only point in which Edinburgh was outstripped by 
other towns in the Kingdom in connection with electric lighting. 

Electric Reefing and Dredging in New Zealand.—In the 
Otago district of New Zealand there are a number of electric power 
installations in connec:ion wich reefing work, and there has also 
been installed a large dredger worked by electricity. Most of the 
steam dredgers used in this extensive district carry an electric 
lighting plant. At the present time there are considerably over 
100 dredgers at work in various parts of Otago Province alone, aud 
nearly all are conveniently situate for coal supply. In sume parts 
of the province coal—a brown lignite—costs only 14s. Gd. per ton 
at the pit's month, with short and easy distances for carriage ; but 
outside of the neighbourhcod of the coal pits coalis extremely dear. 
At Queenstown £7 per ton is paid for household coal, £6 of which 
is for freight for the last 30 miles of the distance covered; 17s. 6d. 

er 20010. is paid for smithy coal, and the cost of carriage from 

unedin of all kinds of plant and material is £6. 12s. per ton. 
There has during the past twelve months been a large increase in 
the number of dredgers at work, and in most instances the results 
have proved very satisfactory, the dredger known as Electric No. 1,” 
on the Molyneaux, having obtained as much as 62802. of gold in 
five days, and, according to reports just received by us from this 


district, the average return of the dredgers at work per week has 
been little short of 1000z. There is, we learn, likely to be a 
demand for electric plant for various usesin this district shortly. 

Electric Traction in the United States. Sir D. Colnaghi, in 
& report to the Foreign Office just issued, states that a marked 
falling-off has been noticeable during the past four years in the 
number of passengers carried on the steam railways of Doston, 
this falling-off being attributable in some small measure to the 
prolonged commercial depression, but in the main to the remark- 
able development of electric railway enterprise in that State. "The 
number of passengers carried on the Boston electric lines in 1897 
was 205,300,421, an increase of over 31 per cent. since 1893. 


Bxhibition.— There is to be a South African Industrial and Arts 
Exhibition at Grahamstown in December, 1898, under the presidency 
of Sir Alfred Milner, Governor of Cape Colony, and H.M.'s High 
Commissioner in South Africa. The secretary is Mr. G. B. 
Wedderburn. In addition to local manufactures, ‘‘ varied manu- 
factures and merchandise, which are or might be imported from 
other countries," are to be on show. The practical applications 
of electricity are to have special attention, and the buildings and 
extensive grounds are to be electrically illuminated. Exhibits 
from abroad are to be brought from any port in the Colony in bond, 
carriage free, and are to be free from duty unless sold. It is 
intended that the exhibition shall be opened from December 15, 
1898, to January 21, 1899. 


Fareham.— The District Council are considering the advisability 
of making additions to the plant at the electricity station, and the 
engineer (Mr. Blake) has been authorised to obtain information 
from Tunbridge Wells. 


Glasgow.—On the recommendation of the Tramway Committee 
the City Council have decided to increase the salary of Mr. Wm. 
Clark, chief enginecr to the tramway department, from £350 to 
£400 perannum. A recommendation by the same Committee to 
increase the salary of Mr. John Young, the tramway manager, from 
£1,250 to £1,500 per annum has been negatived. 

The receipts of the electricity department for the past year 
amounted to 436, 360, compared with £30,474 in the previous 
year. These results have been obtained notwithstanding the 
reduction made a year ago in the price of electric current, and, 
after meeting the cost of generation and distribution, the balance 
is to be carried to depreciation and to meet the sinking fund instal- 
ment. The Electricity Committee is considering the advisability 
of making a change in the system of charging for current. 


Great Yarmouth.- The quarterly statement of the electricity 
department presented at Tuesday’s meeting of the Town Council, 
showed that the total number of consumers was 288, and that there 
was an equivalent of 13,290 8-c.p. lamps connected. The income 
was £775. 10s., and the expenditure 4566. 2s. 5d., leaving 
£209. 78. 7d. to meet sinking fund instalment and interest amount- 
ing to £570. : 

The Town Council have decided to make formal application under 
the Telegraphs Act (1892), and the Treasury Minute of May 23, 
1892, for a licence authorising them to establish a local telephone 
exchange. 

А report from the Electric Lighting Committee, on the proposal 
of the Yarmouth and Gorleston Tramways Company, to establish 
electric tramways at Gorleston, and to supply electric current for 
public and private lighting in the district has been discussed by the 
Council. Although the report favoured the adoption of the 
Company’s proposal under certain conditions, tha matter was 
referred back. 


Islington (London).—The General Purposes Committee recom-. 
mend the Vestry to borrow a further sum of £72,000 for the 
extension of the plant and mains of the electricity supply 
department. 

Kandy (Ceylon).—Arrangements have now been made for the 
erection of & steam-driven electricity station in this town, the 
original proposal to employ water power not havi:g been found 
feasible, Work on the station will be commenced in about three 
months. The generating plant will be ordered in Engiand, and 
provision is to be made for supplying current for public and private 
lighting. The street lighting will be effected by means of 200 
16 c.p. incandescents, but some 1,000-c.p. arcs will be erected in a 
few of the important streets. The work is being carried out by the 
loca! gas company. 

Leeds.— Further extensions of the tramway service were decided 
upon by the Highways Committee on Tuesday. The rails are to be 
bonded so as to be suitable for electric traction. | 

Leith.—The Works Committee of the Leith Dock Commission 
are considering the desirability of lighting the whole of the dock 
electrically. 


Leyton.—The District Council have decided to light High-road, 
Leytonstone, and High-road, Leyton, by arc lamps, and as а 
preliminary nine arcs of 1,000-c.p. each are to be erected in a. 
portion of the High-road, Leytonstone. 
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Light Railways.—The Light Railway Commissioners have 
sanctioned the application of the Hampshire Light (Electric) Rail- 
way Co. for power to construct a railway from Cosham to Horndean 
vid Purbrook and Waterlooville, Hants. The length of the line, 
which will be equipped on the overhead trolley system, will be 
about six miles, and for about four and a-half miles the track will 
be laid on the roadway. There was no opposition from the local 


authorities interested. 


On Thursday last the Light Railway Commissioners opened an 
inquiry into the two applications for powers to construct light 
electric railways at Bournemouth, Poole and Christchurch. In 
February the Commissioners held an inquiry into а somewhat 
similar application and decided that they were not prepared to 
override the objection of the Bournemouth Corporation to allow 
tram ways in the borough and refused to pass the scheme in а muti- 
lated form. On thepresent occasion there were two rival applicants— 
the British Electric Traction Co. and the Bournemouth, Poole 
and District Light (Electric) Railways Co.—but both schemes were 
for connecting Poole and Branksome with the Bournemouth 
boundary. After hearing evidence, the Commissioners expressed 
a desire that the two companies should come to an understanding, 
and an arrangement was arrived at by which the Order was granted 
to the British Electric Traction Co. on condition that the two com- 


panies shall do the work conjointly for their mutual benefit. 


The application for the construction of a system of light railways 


or tramways between Wood Green, Tottenham, New Southgate, 


Edmonton, Enfield, &c., has been rejected by the Light Railway 


Commissioners. 


Limerick.—An inquiry is being held to-day (Friday) by Mr. 
A. D. Price, on behalf of the Commissioners of Public Works, into 


the engineering aspects of the various electric tramway schemes. 
Very little local interest is manifested in the subject. 


London County Council.—At Tuesday's meeting Earl Russell 
asked the Chairman of the Highways Committee whether tenders 
had been invited for the electric lighting of the Thames Embank- 


ment, and when the work would be entered upon. Lieut.-Col. 
Ford asked the same question with regard to Westminster Bridge. 


Mr. Denn said that tenders were not yet invited, but the attention 


of the Committee would be directed to the matter. 

The Highways Committee submitted а report on the proposed 
purchase of the London Tramways Co. The Company had otfered 
to lease the lines from the Council, and to adopt electric or any 
other mode of traction which the Council might require. The 
Committee recommended that the offer be refused, and that the 
Council should work the tramways themselves. Earl Onslow said 
they heard nothing as to what mode of traction was suggested. 
When the discussion on the acquisition of the North Metropolitan 
Tramways took place Mr. Baker strongly urged the Committee to 
make exhaustive investigation into the latest methods of electrical 
traction. Mr. Baker was now Vice-Chairman of the Committee, 
but they saw nothing in the report about electric traction. He 
thought it was pretty well established that nothing tended so much 
to the success of tramways as the overhead electric traction system, 
and he would like to know whether the Council intended to adopt 
that. Mr. Shaw-Lefevre expressed the hope that the Council would 
adopt electrical traction. Mr. Beachcroft hoped the Committee 
would employ an expert to advise them on electric traction. Mr. 
Baker said as soon as the present Committee was formed steps 
were at once taken to investigate the subject of electric traction, 
and that investigation was proceeding. Mr. Benn said they might 
accept his assurance that the important matter of electric traction 
would not be overlooked. The Committee's recommendations were 
approved. 

Ап application was received for a loan of £31,000 from the 
Hammersmith Vestry for electric lighting purposes, of which 
£15,500 was advanced at once, the remaining moiety being deferred 
for а later application. £16,700 was advanced to the Hampstead 
Vestry for similar uses. 

Londonderry.—The Corporation have declined the offer of the 
New General Traction Co. to purchase the electricity station and to 
provide a supply of current for public and private lighting. At 
present the Corporation do not supply current for private lighting. 


Luton.—The Town Council have adopted Mr. Albion T. Snell’s 
report recommending the erection of electricity supply works. 


Oldham — In moving the adoption of the minutes of the Electric 
Lighting Committee at last week’s meeting of the Town Council, 
the Chairman (Alderman Gourlay) said the superintendent cf the 
electricity station had submitted an interesting statement of the 
receipts and expenditure of the department during the past two 
years. When the station was established in 1894 the capacity was 
220 H.P., and to-day it was 1,080 n.r. Four years ago the price 
of current was 6d. per unit, and to-day it was 4d. per unit for light- 
ing and 2d. for power. During the firat year there was a loss of 
£152, the second year a profit of £848, the third a profit of 21,043, 
und this year a balance on the right side of £1,351. These results 
were, he thought, highly satisfactory. The minutes were approved, 


Para (Brazil).—Great Britain and the United States, between 
them, supply the whole of the electrical plant, apparatus, and 
fittings for this district of Brazil. 

Pemberton.—The District Council have decided to establish 
electricity works, and to invite schemes from consulting engineers. 
£50 is to be offered for the best scheme. 

Plymouth.—At the last meeting of the Town Council, Mr. 
Debnam, chairman of the Electric Lighting Committee, stated that 
if the electricity station buildings were completed they would be 
able to supply current by the winter. 

Provisional Orders. During the week a further batch of notices 
of intention to apply for Provisional Orders in the next Session of 
Parliament have been issued : 

Lonpon District. 

County of London Co., for Brentford, part of Lambeth, Lzwisham, 
Poplar and Whitechapel. 

City of London Corporation, in addition to the Charing Cross 
and Strand Corporation notice referred to in our last, have inti- 
mations from the Smithfield Markets Electric Light Co. and the 
Metropolitan Electric Supply Co. 

For the Hammersmith district, the House-to-House Electricity 
Supply Co., the Kensington and Knightsbridge Electric Lighting 
Co. and the Metropolitan Co. have issued notices. 

Metropolitan Co. for [Zampstead, Limehouse and Willesden. 

Great Western Electric Lighting and Power Со. for Lewisham. 

Woolwich District Electric Light Co. for Plumstead. 

North London Electricity Co., the Urban Electric Supply Co., 
and the Tottenham and Edmonton Gas Co. for Tottenham. 

PROVINCIAL. 

Urban Electric Supply Co. for Banbury, Boston, Cromer and 
Durham, 

Application is to be made for an Order for Bromley, Chislehurst, 
Tonbridge and Tunbridge Wells by a company. 

Edmundson's Electricity Corporation for Dumfries and Kilmarnock 

Two notices have been lodged for Furnham (Surrey) by 
companies, 

Coast Development Co. for Felixstowe and Walton. 

Electric Works Co. for Frimley (Hauwuts.), Walton-on Thames 
and Weybridge. 

Electrical Power Distribution Co. for Briton Ferry, Gateshead 
and Neath. 

United Electric Lighting Co. for Zemel Hempstead. 

The District Council for озат. 

Town Council for Ilkeston, 

Potteries Electric Traction Co. for Kidsgrove and Stone. 

District Council for Ludlow. 

Kelvinside Electricity Co. for Partick. 

Two applications have been lodged by companies for /thyl. 

Application for an Order has been lodged for Slough, Upton-cum- 
Chalvey, Datchet, Stoke and Farnham Royal. 


Radcliffe (Lancashire). —At the monthly meeting of the District 
Council, on Monday, a report recommending the erection of elec- 
tricity works was presented. The capital expenditure entailed was 
estimated at £16,000, the annual expenditure £2,389, and the 
probable revenue £3,037, leaving an annual profit of £648. 10s. 


Rochdale.—The Town Council have declined an offer from 
Edmundson’s Electricity Corporation to arrange a transfer of the 
Rochdale Provisional Order. 

Ryde —A public meeting has unanimously declared in favour of 
the introduction of the electric light, but opinion is divided as to 
whether the Town Council should undertake the work or a com- 
pany be permitted to come in and establish electricity works. 

Sheffield.—Those of our readers acquainted with the Daily Mail 
(London, price 34.) would hardly consult that enterprising 
periodical for information regarding the lighting of Sheffield. It 
18 none the less interesting to learn that the Sheffield Corporation 
have signed a contract with the Welsbach Incandescent Gas Light 
Company for the entire lighting of the city by Welsbach gas lamps. 
It would be interesting to know who supplied this information to 
our contemporary—and why. 

The salary of the tramway manager (Mr. Mallyon) has been 
increased from £350 to £400 per annum. The electrical engineer 
has been authorised to at once proceed with the execution of the 
electrical part of the work on the Walkley section. 

South Shields.— The electricity department of the Town Council 
continues to make satisfactory progress. At the last meeting of the 
Council it was announced by Ald. Rennoldson, chairman of the 
Electric Lighting Committee, that the number of lamps connected 
to the mains had about doubled during the past year. In the past 
month the increase in the number of applications was about 23 per 
cent., while the total amount of current sold to consumers, including 
street lamps, had increased during the year by 64:5 per cent. 

Towyn and Aberdovey.—At the meeting of the District 
Council on Friday the question of the introduction of the electric 
light was further discussed. Mr. Vaughton, electrical engineer, 
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attended and gave particulars as to the cost, &, of lighting both 
towns electrically. The capital expenditure was estimated at £6,000, 
and there was, he explained, a probability that the scheme would 
prove remunerative. The consideration of the matter waa, how- 
ever, deferred in order to give the Towyn Committee an oppor- 
tunity of discussing Mr. Vaughton's figures. 

Tramways Return.—In the House of Commons on Thursday 
last, on the motion of Mr. Ritchie, а return was ordered with 
regard to tramways, showing the amount of capital authorised, the 
length of the line, gross receipts, working expenditure, and net 
receipts, and the number of miles run by cara during the year 
ended June 30, 1898. 

Wallasey.—The Local Government Board have sanctioned the 
borrowing of a further sum of £20,785 for electric lighting purposes. 

Annual Dinner. —On Saturday last the staff of Messrs. S. Z. de 
Ferranti (Limited), of Hollinwood, to the number of about 34, 
held their first annual dinner and picnic at Urmston. Mr. Lawrie 
proposed Success to the Firm," and Mr. Ferranti, in responding, 
expressed a hope that the function was only the forerunner of a 
long series of successful outings. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHaPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, V. C., from whom all information on 
the subject may be obtained. 


SPECIFICATIONS PUBLISHED. 


Note,.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1897. 


12,659. Тнк SOCIÉTÉ GENERALE рез INDUSTRIES EcoNoMIQUES, Means for 
regulating the voltage of dynamos. (Date applied for under 
International Convention, March 20, 1897.) 

12,820. MtLLER and Тороп. Transforming continuous electric currents. 

12841. Stemexs Bros. AND Co. (LIMITED). (Siemens and Halske.) Supports 
for the current collectors of electric railways and tramways with 
overhead conductors. 

12,9424. Јонмзом, Electrical igniting apparatus for explosion engines and 
for other purposes. (Date claimed under Patents Rule 19, 
May 25, 1897.) 

12945. Fesquet and Krys. Electric arc lamp. 

15154. Libbey. Attachments for operating telephone call-bells. 

15,594, Bastian. Electrical meters, applicable to prepayment electrical 
meters, 

15/755. RowBorHAM. Primary batteries. 

14,022. Меммо. Electric furnaces for the manufacture of carbides. 

14,252, Тномгзох and WALKER. Mechanism for electric traction systems 
in which the electric current is supplied to the cars or locomotives 
from studs, sections of rails, or the like laid in the road. 

14,272. Нлхѕвя and WrsTENGAABD. Compositions containing caséin for 
electric insulating and other purposes. 

14,395. Bost. Automatic time meter for telephonic conversations. 

14,421. Watson and HUMPHREYS. Apparatus for supplying or measuring 
a current of electricity. 

14,568, O'BRIEN and Grant. Electrically-lighted devices for advertising 
and other purposes. 

14.673. Вухс and Burce. Electrically operated engraving tools. 

14,910. Нклилхр. Electric motors for driviag motor carriages, winches 
and stationary machinery, also as a portable motor for rotary hair 
and cleaning brushes, for drilling, milling and other purposes. 

15,099. BeLFIELD (Davis). Apparatus for controlling and governing electric 
motors. 

15,396. De TuNzELMaNN. Carbons for electric welding, brazing and the 
like purposes. 

16,419. Veurrys (LIMITED) and CorrBELL. Electrical distribution fuse 
boards. 

15,850. Brooks and Нот. Apparatus to be employed in connection with 
the electro deposition of metals. 

15,905. SETON AND DonELL. Electric batteries. 

16,065. GABRIEL AND ANGENAULT. Incandescent electric lampa. 

16,405. Lopdk AND MvinukAD, Electric telegraphy. 

16,816. LEITNER. Construction of secondary batteries. 

16,443. Bevis & FLETCHER. Incandescence electric lamp sockets and holders. 

16,718. CaLLEN DAR. Electrical recording instrumenta. 

16,797. ERLACHER AND Besso. Controlling apparatus for accumulator 
batteries. 

17143. Dur air. Automaticbraking mechanism forelectric cars and the like. 

17,158. RowBorHaM, Electric batteries. 

17,266. Ropinson, Starting switches of electro-motors. 

17,307. DAUMARIE and DOIGNON. Multiple telegraph apparatus. 

17,733. FannaLL: Incandescent electric lamps. 

17,820. Surn. Manufacture of electric cables and apparatus therefor. 

18,029, ManscuNER. Process for the manufacture of electrode plates for 
Btorage batteries. 

18,119, MansH AND Vanpam. Incandescence electric lamp holders. 

18,289, Unounanr (Actien Gesellschaft für Fabrikation von Broncewaaren 
und Zinkguss vorm. J. C. Spinn and Sohn and von Romocki). 
Ignition of gaslights by means of electric sparke. 

18,554, Авом. Apparatus for measuring and recording electric currents, 


18,571. Wricut. Electric demand meters. | 

18,657. McEvoy. Hand electrical firing apparatus applicable for firing 
ordnance, grenades, mining charges and the like. 

18,666. Hannay and Thou. Material for the manufacture of electric 
conduits. À 

18,416. Тномгзох and WALKER. Electric traction. 

19,581. Von WonwerMans, FiscHER, KoHN and PuLAY. Recording and 
speaking apparatus for phonographs, 

19,124. Nernst. Electrical glow light. | 

20,486. Нкүз (The Electrical Copper Co., Limited). Electro deposition 
of copper and other metals on rotary cathodes. 

20,781. ATKINSON. Generation and distribution of electricity by means of 
alternating currents and appliances connected therewith. 

21,851. Spooner (Société Emil Salmson et Cie). Electro motora for 
driving centrifugal pumps. 

22,251. Тномрѕом (Goodhue and Hart). Safety fuses for electric devices. 

29,595. KRAEMER. Electric heaters or rheostats. 

29,651. Baker. Joints for derrick legs, telegraph poles and the like. 

1898. 
264. WHITTLE. Electric lighter for pipes, cigar and cigarettes. 

2,025. THOMPSON. (Zucker and Levett and Loeb Company). Rheostats 
for regulating the current used in electro-plating and other 
processes. 

2,106. GIRDLESTONE and THORKELIN. Electric arc lamps. 

5,209. LEororp. Electrical signalling apparatus. 

3,316, KrxosBURY (The Western Electric Company). Self-reatoring 
annunciator, more particularly suitable for employment in con- 
nection with telephone switchboards. 

5,568. D’ARBEL. Secondary batteries. 

4,176. Carronr Distribution of electricity over electric railways on the 
series system. 

4,287. Jauks. Electric arc lamps. j 

7,195. Воот. (Cerpaux and Wilbaux.) Primary batteries for producing 
electric currents, also applicable for the purification of water. 

7,575. THomrson. (Wilson, Muma, Unger, Schneckloth, Brosius and 
Kuchel) Electric furnaces for manufacturing calcium carbide. 

7,725. HutsMAN and Gover. Holders for incandescent electric lamps. 

7,910. KORN IO. Primary batteries. 

8,539. Porter. Electric heaters. 

9,047. McCaALLUM. Hanger for trolley wires of electric railways. 

9,154. HILL and Peto AND RADTORD (Llurrzp). Electric lamps. 

9,419. JouNsoN (American Graphophone Company.) Manufacture of 
sound-recording materials for graphophones. 

9,436. DfRI. Means for electrically heating second-class electric con- 
ductors serving as incandescence bodies for imparting to them 
the requisite conducting power. | 

9,534. WISE (Hubert). Incandescent electrical devices. 

9,637. RIchanẽůs and Rogrrer. Process for the production of chemical 
compounds by electrolysis. 

9,658. Кіснлкрз and HoErPER. Process for manufacturing metallic 
sulphides electrolytically. 

9,692. SIEMENS Bros. and Co. (Siemens and Halske Actien Gesellschaft). 
Resistance apparatus for regulating electro-motora. 

9,778. Bernstein. Plates for electric accumulators. 

9,881. Witt and ЗтікЕМАМ, Means and devices for electrically lighting 
coin-freed apparatus for displaying pictures. 

10,094. CnorrAN. Art of making plates for electric battery purposes. 
10,555. CNN DALI. Electric signalling and similar apparatus. 

10,557. Jackson. Electric furnaces. 

10,647. PHEr.Ps. Electric incandescent lamps. 

10,650. Оп.вент and Lunpin. Electric arc lamps. 

11,560. Weinert. Globe-holders for enclosed electric arc lamps. 


COMPANIES MEETINGS AND REPORTS. 


. 


Edmundsons' Electricity Corporation (Limited). 


The first ordinary general meeting of this Corporation was held at tlie 
offices, Broad Sanctuary-chambers, Westminster, on Friday last, Mr. Johu 
R. Wigham, J.P.,in the chair. 

Mr. FREDERICK PAYTON (the Secretary) having read the notice, 

Tbe CHAIRMAN said : It may, I presume, be understood that they may 
be taken as read, and it, therefore, becomes my duty to move the adoption 
of the Directora' report and the statement of accounts which have been 
submitted to you. This being the first annual meeting of the Company, it 
may be desirable that I should say a few works of historical reference. 
Edmundsons (Limited) and their predecessors, J. Edmundson and Co., 
which was established in 1830 by Mr, Joshua Edmundson (father of Mr. 


J. W. Edmundson, one of our present Directors) always made the supply- ' 


ing of artificial light and apparatus for its production a large part 
of their business, latterly making a speciality of lighting large country 
mansions with electric light. The English and foreign part of their trade 
was at first carried on іп Great Winchester-street, City, and afterwards at 
No. 19, Great George-street, Westminster, from whence they removed to 
the premises in which we are now assembled, In 1895 they determined 
to extend their operations to town lighting, and undertook a contract for 
а central station at. Shrewsbury, which was very successfully completed. 
Further contracts were obtained for central station lighting at Folkestone, 
Salisbury, Winchester and Ventnor, and it was necessary to obtain addi- 
tional capital to carry out these large works. The Directors consulted 
persons well qualified to advise them as to the best means of obtaining 
that object—for example, the eminent firm of solicitors, Messrs. Ashurst, 
Morris and Crisp, and the not less well-known stockbrokers, Messrs, Fenn 
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and Crosthwaite—and they were advised it would be necessary to recon- 
struct the old Company, and to formally sell the business to a new 
Cmpany; therefore this Company was formed on that basis. The 
nominal capital was increased to £200,000, the actual amount at 
present issued being £153,000. As mentioned in the report, the con- 
tracts in connection with these four towns have become the property 
of this Company, and the several works in them have been nearly com- 
pleted. They will all be in full working order ready for this coming 
winter's trade. In addition to these towns, further town lighting has 
been secured. "The works are well in hand, and it ia expected will also 
be completed ready for this winter’s work at High Wycombe, Bromley, 
Chislehurst, Newmarket, and Alderley Edge. In all these country towns 
local companies have been formed, with the consent of the local authorities, 
to undertake the electric lighting powers conferred by Act of Parliament, 
and it is with these local companies that we have contracts for the con- 
struction of all the various works they require. Under these contracts 
with the local companies we take a considerable portion of our payment in 
shares or debentures, and the value of such shares must, of course, depend 
upon the success of the companies ; but as our Company has a con- 
troling interest in these local companies, the management of which is 
practically in our hands, we shall be able to see tliat they are economically 
worked. The demand for current so far in those towns iu which the 
works are approaching completiou is most satisfactory, and we have every 
reason to believe that the interest which we retain in these companies 
will be a valuable one. Whilst paying attention to these large central 
station works, we have not been neg!'ectiog our old business of private 
installation work. <A large amount of this class of work has been done 
during the year, and it is the profit on tbis part of our business which has 
provided us with the dividend which we are now proposing to declare. 
None of these central station works being yet completed, therefore, of 
course, no portion of our dividend comes from them. In our next years 
accounts we shall have to deal with the profits on these much larger 
transactions, With respect to the statement of accounts now submitted, 
the profit and loss account gives the result of twenty-one months’ working, 
the Company having taken over the business as a going concern from July 1, 
1896, and shows a profit of £7,645, but out of this profit the sum of £2,500 
has been paid to the shareholders in the old company as interest on the pur- 
chase money for niue months, according to the arrangement made with that 
Company. With regard to the items of the accounts, it does not seem to 
me to be necessary to go through them very much in detail. Of course, in 
the profit and loss account the main item—the item upon which the whole 
account hinges—is what is called gro:s profit, and that you will see is 
£14,889. 118. 51. That is what we may call our gain in trading. Off that, 
on the other side of the account, has to be taken the usual items. I need 
not go through them, but they are office expenses, salary, rent, bad debts, 
and so on, bring a totalof £7,250, and leaving a balance of net profit of 
£17,645. As to the items in the balance-sheet, I shall be happy to go 
through them all in detail if anyone desires me to do so, but 1 d» not 
think there is any necessity to detain you with them. There is, however, 
one item—that of goodwill—about which I might just say а word. You 
will see it is the first item on the assets side of the balance-sheet, and 
stands at £45,000. That would have stood at a larger sum by £9,000 had 
it not been for the method of keeping these accounts which the Directors 
have been advised to adopt. It so happens that Her Majesty's Office of 
Works, acting under their Parliamentary powers аз regards the improve- 
ment of this part of Westminster, took possession of Edmun lson's premises, 
No. 19, Great George. street, and paid them as compensation for disturbance 
a sum of £9,000. This money, of course, became the property of this 
Company, and it has been taken off the amount standing in our books fur 
goodwill, thus reducinz the amount to what it now stands at iu the 
balance-sheet. Well, then there із the item of sundry debtors, which 
there is no occasion to go into the details of, аз it is pretty plain what they 
are, Then there is the item of £16,000 which the Shropshire Lighting 
Company owes us. That is secured by a mortgage which we have in our 
safe carefully locked up, so I think there ia not much danger of that 
becoming а bad debt. Then we have the itein of £29,030 for outlay on 
works in progress, which is the outlay at cost price of the works so far 
as they have been proceeded with. It is necessary to put the amount 
down iu these accounts, but we take no profit for it and it forms 
no part of the dividend that we are about to pay. There is cash on 
deposit £7,400, and cash in band and at bauk, £6,291. 1 do not 
think it is necessary to go through all the items on the liability 
side of tle balance sheet. There, of course, you have our capital 
standing at £118,200, and sundry creditors, and the item of £2,590, 
being the interest at 4 per cent. оп £75,000 in lieu of profits paid 
to the Vendor Company as per agreement. I shall be pleased to 
answer any questions on the accouuts or on any other point referriug 
to the business. ‘he Directors, in recommending that a dividend at 
the rate of 5 per cent. be paid upon the ordinary shares, would remind 
the shareholders that these shares are entitled to a cumulative 6 per 
cent. dividend before anything is paid on the deferred shares, and as 
only 5 per cent. is being paid this year a further 1 per cent. is due 
on these shares before any dividend can be paid on the deferred shares. 
As the business of the Company is increasing so rapidly the question of 
raisinz capital for further works proposed to be undertaken is one which 
will soon have to be considered, and the Directors propose to give a ргеѓег- 
ence to the existing shareholders for the new shares which inay be issued. 
The Directors regret to announce that one of their number, Mr. Henry 
Wigham, has been removed by death since the formation of the Company. 
Gentlemen, I will now move: 

"hat the first annual report, aud. the accounts for the year ended 
March st, 1898, be received and adopted." 

Mr. W. R. DAVIES seconded the motion. | 

Earl DARTREY : There is an item of some £4,000 in the profit and loss 
account for salaries. I would ask for an explanation of that point, 


EN SS 
— 


Mr. FRANCIS E. GRIPPER, M. I. E. E. (Managing Director): I do not 
think we have got the details of the item here, but I would point out 
that the salaries extend over a large staff of engineers. It is not only the 
salary of our staff here, but of the engineers who are carrying out works 
for us in all parts of the country. The actual amount paid to the clerical 
ataff is comparatively small. Another thing I would point out is that the 
accounts represent a period of 21 months. It is not merely a year's salaries 
which is shown here. 

: Mr. К. HEDGES: I understand that local companies will be formed and 
that this Company will act as Directora to start the installation, and will be 
paid and will hold a certain amount of shares in such companies? If that is 
the case, some provision should be made for local companies being pre- 
maturely bought up in different places. The effect on lighting shares 
lately has been very disastrous, owing to the action of the vestries in 
threatening to start rival undertakings. The nervousness that has been 
produced among holders of electric lighting shares seems to have reached 
our own shareholders. It appears to me that some provision should be 
made for a reserve, either in the way I see has been done in the case of the 
Shropshire Company or by investing in some other undertaking analogous 
to our own, but on which we are not altogether dependent, and so divide 
the risk. Is the Shropshire mortgage on the undertaking or on the 
buildings ? 

Mr. GRIPPER: It is a mortgage on the whole of the buildings, and on 
the whole concern. It is t» be paid off next Christinas in cash. 

Mr. HEDGES: Of course, if you could do that again it would be a very 
good thing! i 

Mr. GRIPPER : If we had shares instead of the mortgage we should 
have made a larger profit. 

Mr. DAVID McLAREN : Have those local companies to which you 
have made reference received any undertaking from the municipal 
authorities, that they will not be competed with fora certain number of 
years? Take the Folkestone Company. We hold a considerable amount 
of stock in that company, and I understood froin your remarks that it, like 
the others, bad an arrangement with the local authority—in fact, large 
powers—and in the report you mention two Scotch towns, Montrose and 
Brechin, have transferred their rights to local companies. How far are 
we secured against the same kind of action as the vestries of London have 
been taking! 

The CHAIRMAN: I do not think when you come to look into it you 
will find that what has been happening in London is likely to affect us 
80 far as we have gone. T 

Mr. DAVIES: Our legal position is strong. In every case, except two, 
we have taken over the Order granted to the local authority, and that із а 
very ditferent position from that occupied by the London companies. All 
the London companies are working under Orders granted by the Board 
of Trade to themselves direct, aud which have never gone through the 
hands of the local authorities at all. The Act c'early provides that if 
the Board of Trade and publie opinion in Parliament will allow local 
authorities to compete, nothing in the Act shall prevent them from doing 
so, But we are on a different footing, and ou that ground we have great 


have secured. ln many cases the Orders are not for the full term of 42 
yeara, but the share capital is to be only repayable by local authorities at 
a premium, and in that way we protect ourselves against any loss owing 
to the local authorities at the end of 10, 20 or any other period of years, 
deciding to do so. We are really on Led-rock as regards price, as far as 
I càn see. 

The resolution was unanimously agreed to. 

The dividend of 5 per cent. to 3lst March last was then approved, and 
the auditor (Mr. W. H. May) having been re-appointed, and a cordial vote 
of thanks passed to the Chairman, the proceedings terminated, 


Electrical Power Storage Co. (Limited). 


The niuth ordinary general meetinz of this Company was held yesterday 
(Thursday ) at the ottices, Great 4, Wiachester-street, London, E.C., under the 
presideacy of Mr. J. Irving Courtenay. 

The SECRETARY (Mr. David Smith) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, the balance-sheet which has been 
sent to you sbows, after payment of debenture interest, а net 
profit for the year of £4,389. 68. 5d., which, together with £242. 
Us. 2d. carried forward from last year, makes a total of £4,631. бв. 7d., 
out of which the Directors recommend a similar dividend to that 
of last year, viz, 5 рег cent, carrying forward £355. 10s. 7d. 
During the year buildings have been erected on part of the new premises, 
mentioned at our last meeting, at a cost of £2,028. 88. 9d. New plant has 
been provided for this and other portions of the works, at a total expense 
of £1,910. 0з. 11d., and we have maintained existing buildings, plant and 
tools at а cost of £2,610. 12s. 1d., so as to keep the whole of these in 
thoroughly good order. Notwithstanding tlie severe competition which now 
existe, I am pleased to tell you that there has been a very considerable in- 
crease in the amount of business transacted over that of any previous year, 
and the increased space at our works has enabled us to cope with the 
demand, Amongst the larger contracts we may mention extensions for Bir- 
kenhead and Liverpool Corporations, new works for the Leith, Gloucester 
and Colchester Corporations, and Morecambe Urban District Council. 
Since our last meeting we have received the royal warrant of appoint- 
ment as storage battery makers to Her Majesty the Queen. As you 
are doubtless aware, the obtaining of these warrants is a matter of 
considerable difficulty, and the E.P.S. Co. is the first and only firm 
to which & royal warrant has been granted for any electric appliance. 
Owing to the demand by engineers for a battery having an exceedingly 
high rate of discharge for traction and central station purposes, we have 
added a new type to our manufactures, consisting of specially heavy plates во 


cause for congratulation.. We have had to give up something for what we. 
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constructed and arranged as to be capable of being completely discharged in 
one hour. These cells, while combining the latest improvements of the E.P.S. 
plates, are designed on the type well known on the Continent, where it entera 
largely into the equipment of the principal electric light and power stations. 
While referring to this matter, I may mention that one in particular 
of our competitora is stated to be the only Company that has hai 
any experience in these heavy traction batteries. These statements pro- 
bably arise from the fact that iu this country there have been up to the 
last year or во but few electric power stations devoted wholly or even largely 
to tramway purposes, and consequently there has been no demand 
for this type of cell. But it is a fact that the methods of con- 
struction adopted by the largest accumulator manufacturers on the 
Continent were originally the outcome of the experience of this 
Company and its immediate predecessors, and some of the foreign 
engineers came to our works at Millwall by agreement. Numbers of these 
batteries were manufactured under license from this Company and royalty 
on them was paid to us. We hace already received large orders for this 
type, including one from the Liverpool Corporation for its tramway plant, 
and from the Metropolitan Electric Supply Company for one of their 
lighting stations. The chief development in traction during the past 
year has been the startiug by the London Electrical Cab Company of a 
service of cabs which ply for hire in the streets and carry passengera at 
the usual fares of horse vehicles. The whole of these are equipped with 
our Faure-King cells and each cab carries а battery capable of taking 
it a distance of fifty miles without re-charging. We have been unable to 
find any other storage battery at present manufactured commercially in this 
country or abroad from which а run of more than thirty miles can 
be obtained from the tame weight and dimensions of battery as ours. 
The service, which was started in August of last year, has been con- 
tinued successfully ever since, and we have at present in hand for 
this Company large orders for extensions, The Compagnie Géuérale 
des Voitures in Paris and ita allied Company have ordered several sets 
of these Faure-King batteries for their electrical cabs, aud they are 
at present running some four or five experimental vehicles with them, and 
with great success. With regard to improvements in secondary batteries 
and patents therefor, it has been the айп of the Directors to ensure that 
this Company shall always retain its premier position in the storage battery 
industry, and with this object every invention which is brought ts our notice 
is fully investigated, and where samples can be made or obtained, they are 
carefully tested in the Company's laboratory, and no trouble ог 
expense is spared in order to thoroughly investigate the merits of each 
particular case. Whenever there is reason to believe that the Company's 
manufactures would be improved by the adoption and use of an 
invention, it is our policy, wherever possible, to make such arrange: 
ments as to ensure the Company s obtaining the sole right to its use. 
In the early part of the present year, owing to failing health, Mr. Frank 
King was compelled to tender his resignation as manager of the Company. 
I need hardly say the Directora accepted this with great regret. In 
electing him to a seat on the Board we have been able als» to provide 
for his advice being obtainable on all points connected with the business 
of the Company. It is a matter of considerable satisfaction to the 
Directors that, notwithstanding the increase in the price of raw materials, 
especially of cur staple article of consumption, lead, they are able to 
recommend the saine dividend as that which has been paid for the last six 
years, and for this they are indebted to the steadily increased output of 
the works and constant attention of the staff to economy in production. 
I now move— 

“That the Directors’ report and balance зћеє to May 31, 1898, be and 
are hereby approved and adopted, and that a dividend of 5 per cent. on the 
paid-up capital be declared payable forthwith.” 

Sir JAMES PENDER, Bart., M.P., seconded the resolution, which was 
carried unanimously. 

On the motion of the Chairman, seconded by Mr. Fredk. Green, the 
election of Mr. Frank King to a scat at the Board was unanimously 
confirmed. 

The retiring Director, Sir James Pender, Bart, M. P., and the retiring 
auditors, Messrs. James Meston and Co., C.A., were afterwards re-elected. 

Mr. J. W. BARCLAY proposed а vote of thanks to the Chairman, the 
Directors, and Mr. Frank King, who had spent much time and trouble in 
producing the results submitted to the shareholders, So long as those 
gentlemen were at the helm of the Company's affairs the shareholders 
might have every confidence in seeing no less gratifying results in the 
future. 

The motion was carried unanimously. 

The CHAIRMAN, after acknowledging the vote, expressed his con- 
viction that the Company would continue to do well. 

The proceedinga then terininated. 


Eastern Telegraph Co. (Limited). 


The report of the Directora of this Company for the halt-ycar to March 31 
states that the revenue amounted to £472,734. 10s. 6d., from which are 
deducted £118,492. Os. 7d. for ordinary expenses, and £35,979. 2s. 9d. for 
expenditure relating to repairs and renewals of cables, ќе. After providing 
£2,505. 17s. 114. tor depreciation of spare cable, and £6,887. 5з. 8d. for 
income tax, there is a balance of £309,160. 5s. 7d., and £41,904. 2s. 5d. 
brought forward, making a total available balance of £351,061. 5s. 10d. 
From this balance there has been paid :— 

Interest on Debentures and Debenture stock £29,855 11 6 


Dividend on Preference shares — cee 20,296 3 7 
An interim dividend of 2s. 6d. per share on the 

Ordinary shares . q S .. 50,000 0 0 
Bonus to staff . РОТЕ p 27,544 2 10 


D md 


£127,495 17 11 


leaving £225,568. 7e. 11d. The Directors have placed £10,000 to reserve 
for ships' maintenance, £10,000 to the fire insurance, £10,000 to land and 
buildings depreciation, and £60,000 to general reserve. The Directors 
now recommend a final dividend for the year ended March 31, 1898, of 
2s. 6d. per share and a bonus of 4s. per share, amounting together to 
£139,000, free of income tax, makirg, with three previous payments on 
account, a total distribution of 143. per share, ог 7 per cent. for the year 
on the Ordinary shares, the balance of £3,568. 7s. 11d. to be carried forward, 
The revenue includes £35,863. ба. 4d., dividends for the halt-year upon the 
Company's investments in other telegraph companies. 

The Royal assent has been given to the “ Eastern Telegraph Co.’s Act, 
1898," providing for the conversion of the 6 per cent. Preference shares 
into 34 per cent. Preference stock, and for other purposes. The Stock 
ixchange his granted an official quotation for the new Preference stock. 

The Directors consider is is now expedient to convert the Ordinary 
shares into stock, and the shareholders will be asked to sanction such 
conversion a4 an extraordinary general meeting to be held immediately 
after the ordinary general meeting on the 21st inst. 

In order to provide the capital required for additional cables from 
Porthcurnow to Gibraltar and from Gibraltar to Malta, and for other 

urposes, the Directors have decided to issue a further amount of 
£500,000 Three and a-Half per Cent. Preference stock. [See prospectus 
on another page.] 

In view of the necessity for additional office accommodation incidental 
to the continued development of the Company's busine:s, the Company, 
in conjunction with the other associated telegraph companies, have pur- 
chased the lease of a plot of land at Finsbury-pavement, London, E. C., 
with the object of erecting thereon а suitable building to provide for the 
present and probable future requirements of the whole of the associated 
telegraph companies. 

The report refers t» the death of Lord Sackville A. Cecil and Mr. Charles 
W. Stronge, aud notifies that Sir Henry Charles Fischer, C. M. G., hus been 
appointed а director of the Company. 


Electric Construction Co. (Limited). 


The report of the Directors of this Company for the year to May 31 last 
states that the net profits are 518.54. 7a., and with £16,499. O.. 9d. 
brought forward, leaves an amount available for dividend of £35,253. 7s. 9d. 
The Directors recommend payment, on July 30, of a dividend of 7 per 
cent. on the Preference shares, sud of 6 per cent. on the Ordinary sharee, 
one-half on July 30 and the other on Jan. 31 next. These dividends 
absorb £16,274. 7s. 3d., and it is recommended that £17,000 of the surplus 
together with the £23,000 now at credit of depreciation account, be trans- 
ferred to general reserve and depreciation, this account reaching £40,000 ; 
the balance of £2,079. Os. 6d. being carried fonward. 

The buildings and plant have been fully maintaived, and adequate depre- 
ciation provided, as formerly, out of revenue. Only such additions as 
tend to increase of output or to economy in production are charged to 
capital account. The business continues to make satisfactory development, 
both in respect of quantity and novelty of machines manufactured, and its 
growth has necessitated further additions to buildings and plant. 

During the year several installations of central statiou plant have been 
successfully completed, including the Halifax electric tramways. Ар 
important contract has recently been concluded with the City and South 
London Railway Company for the electrical equipment of its extension to 
Moorgate-street. | i 

lt is not expected that the Workmen’s Compensation Act, 1897, will 
affect the Сошрапу to any impo:tant extent, as there has been no serious 
accident in the works during the last five years. 

The financial arrangements mentioned iu last report have been success- 
fully carried out ; 8,657 Preference shares were issued to shareholders at 
& premium of 15s. per share, and a Four per Cent. Debenture stock has 
been created to redeem the Six per Cent. First Mortgage debentures, 
Holders of £112,800 of the debentures exchanged them in January for an 
equal amount of stuck and a premium of 3 per cent., and the balance of 


- £37,200 will be dealt with on the 15th current. The Six per Cent. Second 


Mort gage debentures are repayable by half-yearly drawings, 


Waterloo and City Railway Co. 


The report of the Directors for the half-year to June 30 states that they 
fully relied on the completion of the railway in the early part of the past 
half-year, but their expectations have not been realised, and the opening 
for traffic cannot be arranged before August 1 next, on which date the 
train services will be commenced by the South-Western Railway Co. under 
agreement, 

The interest payable during construction of the railway was limited to 
£25,000, and as that amount was reached with the distribution made in 
January last, there cannot now be any further similar payment to the pro- 
prietors out of capital, The conversion of the share capital into stock took 
place on March 1, and an official quotation has been granted by the Com- 
mittee of the Stock Exchange, The accounts show the total capital receipts 
at £540,000 and expenditure at £511,316. 16s., leaving a balance of 
£28,683. 4s, at June 50. The estimated further outlay and the available 
funds to meet the same are set out in the accounts, where it is shown that 
the entire cost of the railway works and connected electrical equipment 
will be fully covered by the authorised capital of the Company. 


The report of Mesers. Galbraith and Kennedy, the engineers, dated 
July 6, announces that the works of the railway, together with the station 
and signals, have been examined and passed by the inspecting officer of 
the Board of Trade. Pending the completion of the main subways by the 
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Central London Railway Co., two temporary staircases for passengers 
arriving at and departing from this Company's City station have been con- 
structed. The electrical equipment has been much delayed owing, it is 
stated by the contractors, to the strike in the engineering trade, which 
lasted several months, In coneequence of (ів delay it has been found 
impossible to get the rolling stock in proper working order and make the 
necessary trials within the time contemplated when the contracts were 
let. The whole of the boilers, however, have now been fixed in the 
generating station, and are in working order, together with all the elec- 
trical apparatus, including five out of the six steam engines and dynamos. 

For the working of the railway four trains are necessary, and a fifth 
complete train, with one or two spare carriages, will be held in reserve. 
The whole of the carriages (including the motors) have been delivered for 
five trains. Three trains are ready. The fourth is promised at the begin- 
ning of next week, and the fifth is nearly complete. 

The experimental running of the trains has been commenced, and the 
heavy permanent way which has been adopted has proved most satis- 
factory, and the rolling stock runs smoothly round all the curves, even at 
high velocity. The power provided at the generating station, and the 
capacity of the motors on the traina, have been found amply suflicient to 
fulfil all the specified conditions. 


Crompton and Co. (Limited). 


The tenth annual report of the Directors of this Company, just issued, 
states that, for the year to March 31 last, the net profits amounted to 
£145,568. 1486. 4d. Аз for nearly six months of the year the engineering 
strike was running its course, and that the removal of the machinery from 
the old works to the new was effected, the result of the year's working is 
considered reasonably satisfactory. After providing for debenture 
interest aud other payments there remains a balance of £4,605. 17e. 11d., 
which the Directors propose to carry forward. 

The new freehold works of the Company are now equipped and in going 
order, and the anticipations of the Directors as to economies and speed of 
manufacture at these works have been fully realised. 

The manufactu:e of arc lamps, electrical measuring instruments, and 
switchboards is still being carried on at the old works, but probably it will 
be to the advantage of the Company in the near future to conduct the 
whole of its manufactures in one place. 

Since Jan. 1 the Chelmsford Electric Lighting Co. has been in possesaion 
of the generating station, and has been supplying current to the old works. 
The Lighting Company is making satisfactory progress, and has declared a 
dividend of 4 per cent. on its share capital for 1897. The business of 
manufacturing electricai machinery is in a satisfactory state, and, although 
higher prices are being charged, the order book of the Company i ix very 
full Negotiations are also in a forward state for several important con- 
tracts at good prices. The Directora believe that the prospecte of the 
Company have decidedly improved during the year. 

The resolutions for reduction of the capital of the Company have been 
confirmed by the Court. The whole of the assets have Leen thoroughly 
examined and written down to what is considered their proper values, and 
the Directors congratulate the shareholders on their having teken the 
necessary steps to place the business on a sound footing. Mr. J. F. 
Albright has retired from the Directorate, aud it is not proposed so fill the 
vacancy at pre:ent. 


p— HOCOA-Ó 


NEW COMPANIES, STATUTORY RETURNS, &c. 


——— 


HODGES AND TODD (LIMITED).—This Company was registered on 
July 11 with a capital of £25,000 in £1 shares to enter into an agreement 
for the acquisition of the business carried on under the style of Hodyes and 
Todd and to carry on the business of suppliera of electricity, electricians, 
electrical and mechanical engineers, electrical apparatus manufacturers, 
&c. The first subscribers are: Herbert C. Hodges, Perey W. O. Hodges, 
John Todd, J. Masterton, G. Charles, J. J. M. Browning and P. E. E. 
Lewis, Essex. The first directora are: Herbert C. Hodges, Percy W. O. 
Hodges and John Todd. 


IRISH CALCIUM CARBIDE CO. (LIMITED).—This Company has been 
registered in Dublin, with а capital of £60,000, in £1 shares, to acquire 
and take over the Campbell Mills and Water Powers at С ‘ollooney, County 
Sligo, and to carry on the business of manufacturers of, and dealers in, 
caleium carbide and other materials for the manufacture or supply of 
acetylene or other gases. 


NERNST LAMP CO. (LIMITED). —This Company was registered on 
July 4, with а capital of £17,000, in £1 shares, to enter into an agreenient 
with Benjamin Zusman, and to carry on the business of manufacturers of 
electric lamps, accessories and apparatus, glass smelters, porcelain manufac- 
turers, wood and metal turners, brass, copper, iron and platinum wire 
drawers, metal workers, &c. The first subscribers are :—T. G. Fort, 1,000 
shares; E. Hooper, engineer, 500 shares; Hermann Oppenheimer, elec: 
trical engineer, 600 shares ; E. Lazarus, 475 shares ; E. Spiegel, 250 shares ; 
J. I. Wyler, 100 shares; and Gustav Byng, manufacturer, 400 shares. 


TELEGRAPH MANUFACTURING CO. (LIMITED). —This Company was 
registered on July 11 with a capital of £200,000 in £5 shares (of which 
20,000 are Preference), to acquire and take over as a going concern 
the business now carried on by the Telegraph Manufacturing Co. 
(Limited) (incorporated in 1885), to enter into an agreement with the old 
Company and its liquidator (Mr. John Brotherton), and to carry on the 
busiuess of electrical, mechanical апа general engineers and contractors, 


manufacturers of and dealers in wires, lines, cablea and all kinds of elec- 
trical matcrials and apparatus, electricians, machinists, suppliers of elec- 
tricity and contractors for the construction and equipment of tramways 
and railways with electrical and other mechanical power. The subseribers, 
each with one share, are: John Brotherton, James Taylor, George C. 
Taylor, Frederick Whiteley, Alfred Whalley, E. К. Pearson and G. Seddon. 
The first directors are: James Taylor, Dr. John Hopkinson, F.R.S., George 
C. Taylor and Frederick Whiteley. 


EASTERN EXTENSION, AUSTRALASIAN AND CHINA TELEGRAPH CO. 
(LIMITED).—The annual return to May 25 has been filed. The capital is 
£3,000,009, in £10 shares. 250,000 of licis have been taken up, and the 
full amount has been called and paid. 

LLANDRINDOD WELLS ELECTRIC LIGH Гг AND POWER CO. (LIMITED).— 
The annual return to March 19 has been filed. 990 shares have been 
taken up out of а capital of £5,000, in £5 shares, and the fu!l amount haa 
been called. 

NEW GENERAL TRACTION CO. (LIMITED).—The annual return gives 
the capital as £270,000, in £5 shares (of which 30,000 are Preference). 
All the shares have been taken up, and the 24, 000 Ordinary shares lave 
been issued as fully paid. The full amount has been called and paid on the 
others. 

WEST COAST OF AMERICA TELEGRAPH CO. (LIMITED). —The annual 
return to May 24 has been filed. The capital is £132,520, divided into 
55,008 shares of £2. 108. each. 45,000 shares have been taken up, and all 
are considered as fully paid. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—The annual 
return to June 23 has been filed. The nominal capital is £1,5C0,000, 
divided into 66,871 shares of £15 each and 66,258 shares of £T. 108. 
each. 64,269 of the foriner and all the latter have been takeu up, and the 
full amount has been called and paid. 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 23 per cent. (since June 30, 1898). Price of 
silver 274d. per oz. (July 14). Consols (24 per cent.) 1114—1112 for money, 
1115—1115 for account; 24 per cent. 104—104} (July 14). Stock 
Exchange Settling Days: Consols, Aug. 4 ; Stocks and Shares Continua- 
tion Days, July 26 aud 15 10; Ticket Days, July 27 and Aug. 11; 
Pay Days. July 28 and Aug. 12; Mining Share Carry-over Days, July 25 
and Aug. 9. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. 
(LIMITED).—Subscriptions have been invited for 148,800 £1 shares in tliis 
Company, which is formed, with a share capital of £150, 000 in £1 shares, 
to work a Provisional Order for the supply of electric energy in the 
districts covered bv the title. The lists opened on Monday and cloned on 
Wednesday. 


BORDEAUX TRAMWAYS AND OMNIBUS CO. (LIMITED). —The Directora 
of this Company have entered into a provisional agreement for the sule of 
their undertaking to a French company, at а price equivalent to about £15 
per share on the share capital of the Company. This step is, we under- 
stand, preliminary to the equipment of the lines electrically. 

COSTA RICA ELECTRIC LIGHT AND TRACTION CO. (LIMITED). — The 
first statutory meeting of the sliareholders of this Company was held on 
Friday last. The chairman (Mr. W. F. Leese) gave a resumé of the work 
done by the Company to date, Mr. Purdey (late of the General Electric 
Co., of Schenectady) had been appointed chief engineer to the Company. 
The worke contraet, which was included in the purchase price, included 
three new electric generators—two in San Јове and one in Cartago—a new 
turbine for San José, a number of arc lamps, a supply of meters, and the 
entire outfit of the three miles of tramways arranged for in the prospectus, 
The whole of this new plant was well in hand. Some of the plant had been 
shipped, and the balance would follow shortly. There was, indeed, every 

prospect that the whole of the new plant would be in operation before the 
end of the уезг. The Directors believed that the proprietora of the Costa 
Rica Electric Light and Traction Co. had a sound and promising business, 
the development of which should keep pace with that of the Republic 
itself, and should bring in an adequate return for the capital invested. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LIMITED).—The transfer books of this Company are closed from 14th 
to 28th inst. inclusive. An interim dividend at the rate of 6 per cent. per 
annum has been declared on the preference shares of this Company for the 
half-year to June 30. 

COVENTRY GAS FITTING AND ELECTRICAL ENGINEERING CO. (LTD.).— 
The Directors of this Company have declared a dividend of 74 per cent. 
per annum, and carried £330 forward. 

DIRECT UNITED STATES CABLE CO. (LIMITED).—A final dividend of 
5s. per share and a bonus of 16. per share (both free of income tax) has 
been declared by the Directors of this Company, payalle on and after 30th 
inst., making, with the three interim dividends already paid, a total distri- 
bution of 54 per cent. for the year ended June 50. £10,002 is placed to 
reserve and £45,588 carried forward, The transfer books will be closed from 
12th to 26th inst. inclusive 


EASTERN TELEGRAPH CO. (LIMITED).—On another page of this issue 
will be found 4 prospectus which has been sent to the shareholders of 
the Eastern Telegraph Co. As will be seen, the list will open on Monday, 
the 18th inst., and close on or before four o'clock on Wednesday, the 20th 
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inst., of ап issue at par of £500,000 Three and a-Half per Cent. Preference 
stock. The prospectus states that the Directors have, in pursuance of the 
Company's new Act, decided to issue the above mentioned stock, which bears 
a cumulative Preferential dividend of 54 per cent. per annum in priority 
to the dividend on the ordinary share capital. The money is required for 
additional cables to be laid from Porthcurnow to Gibraltar, from Gibraltar to 
Malta, and for other capital purposes. It is also intended to lay a triplicate 
cable between Malta and Alexandria, in order to improve and generally 
facilitate the transmission of messages to and from Egypt and the Far 
East. The amount required for dividend on the whole of the Preference 
stock issued by the Company is only £62,825 per annum. Tobe Stock 
Exchange has already granted an official quotation for the Three and 
a-Halt per Cent. Preference Stock (£1,295,000) recently created for the 
conversion of the Six per Cent. Preference shares, and an application will 
be made for a quotation for the present issue in due course. 


ELECTRO CHEMICAL CO. (LIMITED).—' This Company are issuing further 
debentures at 6 per cent. Ihe amount of the issue is £28,500, balance of 
£40,000. 

GLOBE TELEGRAPH AND TRUST CO. (LIMITED).-— The financial journals 
state that the trustees of this Company recommend a dividend of 3s. on 
the Preference and 4s. 3d. on the Ordinary shares, making, with previous 
distributions, a total dividend for the year of 6 per cent. on the Preference 
and 5} per cent. on the Ordinary share capital. 

LEAMINGTON AND WARWICK TRAMV'AY8 CO. (LIMITED).—An extra- 
ordinary meeting of shareholders of this Company was held at Warwick 
to approve and confirm a provisional agreement for the transfer of the 
undertaking to the British Electric Traction Co. The agreement provided 
that the two companies should endeavour to obtain from the local 
authorities of Leamington and Warwick and from Parliament a postpone- 
ment fora period of at least 21 years of the right of the local authorities 
to purchase the andertaking, and also their consent to the necessary recon 
struction and electrical equipment of the lines. Upon such authority foi 
extension being given, and the consent to working of the undertaking 
by means of electrical traction being obtained, the British Electric Traction 
Co. are to purchase the shares of the Company at £10 per share, and give 
the shareholders the option of receiving this amount in cash or in £5 per 
Cent. Cumulative Preference shares at par of the tramway company or of 
any company which may be formed to acquire the undertaking, and also 
to discharge or provide for the existing mortgages of the Company. On 
the motion of the Chairman (Mr. R. C. Heath) the agreement was approved. 


MONTE VIDEO TELEPHONE CO. (LIMITED).—4A meeting of the share- 
holders of this Company will be held on the 21st inst. to confirm the 
re:olution passed at the meeting on the 6th inst., reported in our last issue. 


NORWICH ELECTRIC TRAMWAYS CO.—A inceting of this Company 
will be held at 4, Bank-buildings, E.C., on the 29th inst., at 3:30 p.m., to 
authorise the borrowing on mortgage of £60,000 at 4 per cent. 


NATIONAL TBLEPHONE CO. (LIMITED). —The Directors of this Company 
at their meeting yesterday (Thursday) resolved, subject to final audit, to 
recommend at the forthcoming general meeting of shareholders the follow- 
ing dividends for the half-year ending June 30 last: At the rate of 
6 per cent. per annum, less income tax, on the First and Second Preference 
shares; at the rate of 5 per cent, per annum, le:s income tax, on the Third 
Preference shares; and at the rate of 6 per cent. per annum, free of 
income tax, сп the Ordinary shares, carrying £50,000 to reserve, and 
about £5,000 forward. The transfer books will be closed from the 16th 
to the 27th inst. inclusive, and the dividend warrants will be posted on 
the latter date. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).—-The 
amount of electricity sold by this Company for the quarter ended June 24, 
is returned at 682,045 units, estimated to produce £14,209, against 600,171 
units for the same quarter of last year, which produced a net revenue of 
£13,158. 

STOCK EXCHANGE NOTICE.—Tbe Stock Exchange Committee has 
appointed Wednesday, the 20th inst., asa special settling day in £1,295,000 
Three and a-Half per Cent. Preference stock of the Eastern Telegraph Co. 
(Limited), and has ordered the same to be quoted in the Official List in 
lieu of the 70,000 Six per Cent. Preference shares of £10 each now quoted. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LIMITED). —A 
half-yearly general meeting of this Company will be held at 28, Old Broad - 
street, London, E.C., on Tuesday next, at 1 p.m. The transfer books of 
the Company are closed from the 11th to the 19th inst. inclusive, prepara- 
tory to the payment of an ad interim dividend of 12s. per share. 


THE LONDON STEAM OMNIBUS CO. (LIMITED).—It will not be the 
fault of the promoters of this venture, which has been registered with à 
capital of £420,000 in £10 shares, if the public is not attracted by its very 
flowery prospectus, which, from its unusual form and illustrations, is a 
departure from the ordinary run of prospectus announcements. The Com. 
pany is said to be established to run lines of omnibuses by steam, motor, 
and electric systems. ОЁ course calculations are made of the probable 
income of the new concern by comparison with the actual earnings of such 
old-established institutions as the London General Omnibus Co., the North 
Metropolitan Tramways Co., and the London Road Car Co. ; but, while 
the tendency shown by these concerns is to build their vebicles on а 
smaller and more compact scale, the London Steam Omnibus appears, 
from the illustrations in the prospectus referred to, about as clumsy and 
unwieldy as an ordinary traction engine. It is more than likely that the 
road authorities will have something to say before these cumbersome 
structures are runniug in any number, 

WEST AFRICAN TELEGRAPH CO. (LIMITED).— Particulars will be found 
in an advertisement elsewhere of the drawing of 141 Five per Cent. Mort- 
gage Debentures of £100 each in this Company, which will be paid off at 
par on Sept. 1 next, at the National Bank of Scotland (Limited), Nicholas- 
lane, Lombard-street, London, E.C. 

WESTERN AND BRAZILIAN TELEGRAPH CQ. (LIMITED).—This Com- 
pany's traffic receipts for the week ended July 8 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Co., Limited), were £2,728. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


5 IN AGGREGATE. 
Week 8 Inc. Ф | 
Line. 3E ы злу 
ended 8 or Dec. weeks] Amount. | ar o 
| 1808 | £ £ | £ | & 


Birmingham Tramways. July 9 3,926 |- 511 .. | .. En 
Blackpool Corporation... „ 7 | 445 |+ 74 14, 4475 + 226 
Bristol Trams & Carriage „ 8 | 3,732 |+ 525 1 3,732 |+ 523 
City & South London Ry. , 10 | 915 — 11 2 1,901 — 32 
Dover Corporation .....} , 9 201 * | 44, 5471 © 
DublinUnited(Southern)  ... т? И? 5 is 
Liverpool Overhead Rly.| „ 10 | 1,589 |+ 106 2 5155 + 256 
*Sheffield Tramways.....| „ 10/1,009/- 52 ... | | 
*South Staffs. Trams...... „ 8| €49 |+ t| 27| 16450 |- 227 


* Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


PREVIOUS RATE PER 
Present | AMOUNT | Last ) 
OF DIVI- WEE&'S PRIOB | Wednesday CENT. DIVIDEND DUB. DURING WEEK 
AMOUNT. SHARR. | DEND NAMB JULY 8. July 13. : ‚ YIELDED. ENDING JULY 18. 
| ELECTRICITY SUPPLY COMPANIES. | дай. Highest | Lowest 
£ 0, 0. 0 | 5 49% | Birmingham Electric Supply .. . . . . . . . . , 10 103 10 10} és is s 
6,000 | 10 Bournemouth and Poole Electricity Supply Ord. 91 10} 91 ld a NN к 10 
6,000 10 ks Do. 4) per Cent. Cumulative Pref. .... lo 111 101 "i vs т d А 11 1 
HUI b | 4/0 Charing Cross & Strand Electricity supply Uorp. . | 1 12 | 11 19 2 18 4 | February ugus e 
4000 : 2/ : Do. 44 рег cent Peotone Dos ей е e -- А i 6 5 еі 1 P о MEC 33 = | os 
. 2, Chelsea Electric upply Ordina 3 ä = 
e d е 4X |* Do. 437 Debenture кызы (red) 1435 dx zm 105 105 | 195 m A п 3 June and December - 
„200,000 $1,000 5% | Chicago Edison Ist Mort. 57; 30 year Gold Bonds(red). 3 " 58 г. 
Е Ba dro omm ке Кг тариа ТЕ 
о. m e r . 28 ~- soas 9 GD овоо se = 
00,000 Stock 6X „„ Do. 65% Debenture Stock (red.) | 125 180 | 195 | 0 8 16 '1 | June and December = — 
10,000 10 ee Do. Provisional Certificates ewmoaetesesoace њо о о 5 26 ! 25 26 ee ee oe ae 
810 900 10 = County of тооп & Brush Prov. Ord. (fully paid) 12} 134 1% 191 #5 P ai ы 

' T Do. a)) 8 oT — ` . 
15000 | К 6/0 Do. & Cumulative Eretorence TOUT | 131 1 n i 154 Я " : March & September 14) - 

, 4/0 House-to-House Electric Lighting Supply Ord. .. s = v 
19000 “ 3/6 Do. e per Cent, Preference ace — 0 i i : id : March & September sa > 
15, 127 Kensington and Knightsbridge Ord. ............ v Es $e 
10,000 Б 67 Dos / oer neos 7 8 31 : 315 U | January and July .. .. 

995 : 5 ЧЕ London есы Supply Ordinary .. 2 s= == = as «o > | : 61 51 à — — — — 
b 6 ee Do, elerence ето 9-9 ээ — — 99 e э ~ ШЗ сиз m a Gm e — S =” 
62,400 1 770 | Metropolitan Electric Supply Ordinary .,.....— | 144 15 116 12 А * ^ Ар шо 88 153 151 
000 Btock 132 Do. 43% Deb. Stock First Mortgage. 116 120 1 15 8 17 5 i = 
6,452 10 12/0 | Notting Hill Electric Ordinary — .e = „= = = - | E ai p à di March 55 ay 
210800 Stock | 6% | River Plate Ec Lr. & fr ch DM 5 int ler Deb 85 D з 91 | 6 911 Е 90 8) 
110,000 $100 22 Royal Electric Company of Montreal Shares 141 141 lal 144 5 11 1 — € "T = 
! 9, 2 ар ее . А ап er we e-— 
130000 — 100 | 44% |= Do. 44% Ist Mort. Deba. isses | 103 No | а ay Wi Apri 5 i 
20,000 5 1506 = Dar pee Conte e % 9 10 | 10 0 E t 9} - 

. e A BVMAVEVEEWW зе 99 ьо - um "Roc 1 NE 

£50,000 Btock 4% |" 17 9 4 per 1 Debenvure Воск D dd E к 2i | wr 1c A 814 1 June and December | E | = 

000 | 5 es South London Electric Supply Ordinary (£2 p T x 15 15 
18895 5 E мелат кен Supply Ordinary = = = æ = | Е, 1 : 15 g^ | : и Б мана Тж | 5? E 

H 4 6 6 or re ouse- T ouse эеззетеззә о ©ъфэзеоее% „% J l en Š MS 
18.626 5 57 Do. (24 paid 8 6 6 6 | 4 9 7 | February and July 
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ICAL COMPANIES SHARE LIST. _ denne Dome 
ELECTR Price ay at | DIVIDEND ров. oe JULY 18. 
Wim» Pus "—— 12 ишле — 
AMOUNT| LAST NAME. JULY 6. №. TIT * 5 т 100 
ОР Югут- 9) 103 817 8 | January к, ха — — 
эт" | SHARE. | рин. legraph 4% Mort. Deb. (red) .. - 1 9 7 5553 Te 6: = 
F 92 95 91 9 Eat | Tov Ap 116 
£100 4% n Telegraph . 00 1000200090 00 60 — cT t4 97 " " 16} 
2 87,400 Amazo Debentures .... 65 68 1 5 811 16 Р 
25.000 10 p Do. брат Cent, De RPE SOE SE Me 118} 117} 116 117 А КЕ da 16 1513 
125, C00 8 100 15/0 "t e эе оз оо = 2 2 с 0 «эю «> э “з TM 16} 174 161 T 6 5-09 Le der а Ook. ber en md 
0105 560 tock £0.0 „%S ͤ gos m EC aged 154 16 115 4 6 11 un July Oct. " - 
047,220] Stock Do. Deferred ........ — a ee а 116 111 4 41: Jan., Apr., July, 105} - 
“ЕТ ae | SE ES Cave ш ою | io m |Een мызу lupa P 78 
180, 00 5 5 bla Capital Stock —— — — ͥ 2 104 10 6 74 9 6 8 .. — 
276,000 1 1 | Commercial Са ture Stock 74 6 9 0 " Д ы - 
10 000,000 1 р асори пенни 77777 E OE g В: 8 11 | April and October .. = - EX 
99 Cv п —— wee Eben сз anh Baden du 5 12 10 * — 
£9 $000 10 107 ро. Preference 10 m. TEN -= =. - 1 11 10, 7 y : 5 9 January — July = - 1\3 104 
6,000 * 2 Direct Spanish ob Е Preference —— 1027 105 * 12% kn 1 6 о 0 |Jan., Apr., July, Oot e * 
Veo - 10 Do 3 oa Gent Debentures .... =.. ... -.| 10 11 5 103 8 8 | Jan., Apr, July, Oct. 1711 m 
430,000 2 к. Direct гей Min Cable 44% Reg. Deb. (red) .... 117. Et, 171 174 : " 4 P а November | 125) 123} 
60,710 ~ Direct West In -.-| 100 104 QD 8 3 б | May an + 75 
£100 — е Stock .- і 12 27 ruary & August 1 17 
gy e, 2/6 Basera н рег ‘Cent, Cumulative Pre? Stoc (red. j ant d 1А ki : AH о 1 Apr., M & — 126 n X 
Stoc iX |* Do. 4per Cent. Mo 1000 _....-.. 18 7 3 6 | February A ^ 
E rou. A AM CE ри Cot: Dicer emi TY a eas (80 January and Jaly - » m 
І ens e vege > ; Je ” — 
Em ша HE Tern дарына ас | Bw | BB Ж ЕЕ Шс wa | 5 n 
£0),000 | Stock CCC | өз 103 93 ; 418 O0 avi A e 
225,200 оче 57 pai Nice) Bret s p. c. Mor. Deb.,190¢ (reg. A 99 10! int ins 3 17 1 aral z ane А ; Ai | 
е a n = "o у . 
£35 Vi C EU us F 1909 — . 1011 107 117 W Ar. Ju, Cob | Ш 14 
46,500 4z hd Do. 4%, OF ius Sub. Deb. (red. — ee 114 12 17 Er dE. ril, July 19 .. 
000 100 * Do. 4% Mauritit vilia вед 17 6) 3 6 8 January, Ap e 
zz ж Do. percent, Preferends 2222. 2| 0 AEN ате 2 Часа бореше ME" Н 
100% ш е Great Northern of Copent agen — en » 9 m | 9m is unset | ЛАШ Sa 
n ».(rec = r 
5 50.000 9 — 5% "Do 6 He tacet re 417 1st Mort 150 Yt 108 lll - A. : yo and December 55 = | i 
U 1 ^ . 
ою | зв | те F Cent. ран duo 104 17 "E а (a Ban акаа 8 i - | 
17,000 6x “London : Tel. 47; Guar. De idi 8 9 141 4 5 1 " — — 
100,000 100 Pacific & European мазы р же де на nin» wa уы 141 136 5 8 . z 
£100,000 * % T — u^ 14 > iw | 5 8 е | меа prseter > - 
pe £100 Cert. 07 | Sub t izine Cobos Теш mtures (red.) EE. 99 102 9 А ЕЕ June and December : - 
1505 1 0 Ads s 5 per Cent. emi sey ce Wiper e eon | ar iM 103 106 315 6 May and November 711 * 
2202,00 10 | 6% ie. Apes ес cee ч ts 9 b. gee 1 " " d ә 
5000 | 100 | ix |* Do. dia and Panama гурес: 7 8 Fo A 1254 айшу | - x 
£150,000 100 0/6 West India an t. lat Preferences 5 7 5 4 413 6 January an 33 y * 
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DIRECT COUPLED 


Inductor Alternators. | 


EXTREMELY SIMPLE CONSTRUCTION. ао 
High Efficiency. 
NO MOVING COILS WHATEVER. 


UNEQUALLED 
SELF-REGULATION. 


Perfect Parallel Working. 
UNDIVIDED MANUFACTURERS’ RESPONSIBILITY. 


Manufactured by 


THE BRUSH ELECTRICAL ENGINEERING CO., 


„ 


49, Queen Victoria Street, LONDON, E.C. 
a = CONCDON & POWELL, 


SLAT | A Ex 155, Buckingham Palace Road, auton 


PLAIN AND ENAMELLED. 
Special Machinery for Shaping & Drilling 


Telegrams : 
"INSTANTLY LONDON.” 


THE HARBURG INDIA-RUBBER C. CO. 


CAUTION! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL'S ASBESTOLINE. 
It can now only ое obtained 
from us or our Agents 
under our registered name of 


Snowdrift 
Lubricant, 


of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 
MANCHESTER — 41 Corporation 
Street, C. H. Berry, Agent; 
LIVERPOOL —2 Strand Street, 
Berry & Smith. 


Large Stock kept oncon Werel cuse: Е. WINTER, 8, Redcross St., E.C. 


о 
Sheets, Rods, 
Tubes, 
Accumulator 
Boxes, &c. 


THE 


CRYPTO WORKS 00., L= 


29, Clorkenwell Road, LONDON, K. C. 


Telegranis: COMMUTATOR LONDON,” 


Manufacturers of 


25и AMOS 


AND 


MOTORS 


IN SMALL SIZES, 
ху to 30 Н.Р. 
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2 CABLE COMMUNICATIONS | 


PFNEE 1 X ^ VE ———— OF THE — ge . Ја 
[eme р WORLD „ A ЕЩ 5 
4 — a —— ңы," „ Ў 
THH 
IN CONNECTION WITH THB (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
Fna TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Des Portugal, Gibraltar, Malta, Egypt, Aden, 
and india. i 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon., 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychslles, Mauritius, 
and Manila. : 

Telegrams should be sent from the Company's Stations— 
LONDON—1I, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMERT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—KIS, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Oanea, Sitia 
Rhodes, Trieste, бога, Zante, Patras, Corinth, Athens y halonia, Santa Maura, Tinos, Andros, Zea, and 
B А 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


c 
поа аен VLA BA STH RIN,” asm 


Books of Forms and Tariffs forwarded post free on application at the Company's Ohlef Offices as above, or at 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. - 
Winchester House, 50, Old Broad Street, E. O. By Order GEORGE DRAPER, Secretary. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


— —— — 


TENDERS INVITED. 
{RBAN DISTRICT OF BARKING TOWN. 


ELECTRICITY SUPPLY. 


METERS, MAIN CUT-OUTS, COLUMNS AND FREE 
WIRING, 


The COUNCIL for the above District is prepared to receive TENDERS for the 
following :— 


1. SUPPLY and DELIVERY of ELECTRICITY METERS, for a period of twelve 
months from Michaelmas next. 

2 SUPPLY and DELIVERY of MAIN CUT-OUTS, for a period of twelve months 
from Michaelmas next. 

3. SUPPLY and DFLIVRRY of LAMP BRACKETS and COLUMNS. 

4. For the FREE WIRING of PREMISES in their District. 


Specifications for Nos. 1, ? and 8, Plans of District for No. 4, and full particulars таў 
be obtained at the offices of Mr. W. C. C. Hawtayne, Consulting Engiueer to the 
Council, Mansion House Chambers, 20, Bucklersbury, E.C.. on and after the 28rd 
instant, on payment of £1. 18. for each Specification, which will be returned on 
recelpt of a bona fide Tender. 

Sealed Tenders, marked Meters,” Cut-outs, Columns or Free Wiring," as 
the case may be, ſmust reach me not later than 5 p.m. on 8rd AUGUST, 1898. Tenders 
for Free Wiring should be accompanied by a full description, and all drawings or blue 
prints necessary to explain the system advocated. 

The successful tenderers will be required to pay the Trades’ Union Rate of wages, 
and observe the recognised hours of labour. 
> The Council does not bind itself to accept the lowest or any Tender. 

E. H. LISTER, Clerk to the Council. 

Public Offices, Barking Town, 


14th July, 1893. 
TO ELECTRIC LIGHT ENGINEERS AND CONTRACTORS, 


THE MANAGERS of the CENTRAL LONDON SICK 


ASYLUM DISTRICT hereby invite TENDERS for SUPPLYING the necessary 
MAD T and for INSTALLING the ELECTRIC LIGHT at their new Asylum, Hendon, 
esex. 

Plans may be seen and Specification and Form of Tender obtained at the office of 
their Architects, Messrs. Giles, Gough and Trollope, 28, Craven-street, Charing Cross, 
W.C., on deposit of Five Guineas, to be returned on receipt of a bona fide Tender. 
The Contractor whose Tender is finally accepted will be required to give a bond, 
with two responsible sureties to be approved by the Managers in the sum of One 
Thousand Pounds, for the due performance of the contract. 

All Tenders made on the Forms to be supplied without any addition thereto ог 
alteration therein whatever, and any Tender which does not strictly comply with 
the terms of this advertisement and with any condition in the Specification will be 
rejected as informal. 

enderg, addressed to the Board of Management, must be delivered, sealed, to the 
undersigned pot later than 10 o'clock а m. on MONDAY, th» 15th August, 1898, and 
will be opened at a meeting of the said Board at 4 p.m. on the same дау, 


The ке» do not pledge themselves to accept the lowest or any Tender 
then received. 


By order, 
FRED. W. BAILEY, Clerk to the Managers. 
Clerk's Office, Cleveland-street Asylum, 

London, W., July 20, 1898. 


ELECTHIC LIGHTING. 


| ТЕЕ URBAN DISTRICT COUNCIL cf PEMBERTON, 


ving in view the adoption of electric lighting in their district, desire to 
RECEIVE for consideration suitable SCHEMES for c 
. must be sent in to the undersigned before August 14. 
by explanatory details, and must be such as will satisfy the requirements and 
comply with the regulations of the Board of Trade. The Council do not bind them- 
selves to adopt any one of the schemes submitted. Information as to the area and 
population of the district, and other essential particulars may be obtained on 


tion to 
PAUL PARTINGTON, 
Clerk to the above Council, 


ng out the work. Schemes 
ey should be accompanied 


BLBOTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd. 


89, Victoria Street, Westminster, S.W, 
Telegraphic Address: ' UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 


ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


The Full Prospectus of The Telegraph Manufacturing Co., Ltd., 
The Abridged Prospectus of The Fleetwood and District Electric 


Light and Power Syndicate, Ltd., 


2 Gold Medale 


c U 


Manufacturer of 


STANLEY |, 


DRAWING and SURVEYING INSTRUMENTS 
of Every Description, of the Highest Quality and Finish, st the most Moderate Prices 
| —— PRICE LI8T POST FREE, —— ` 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 


Telegrams, '' Turnstile London.” Telephone, 188 Holborn. 


APPOINTMENTS VACANT. 
(CORPORATION OF WOLVERHAMPTON, 


ELECTRIC LIGHTING DEPARTMENT. 


APPOINTMENT OF JUNIOR ASSISTANT ELECTRICAL 
ENGINEER. | 

The LIGHTING COMMITTEE invite APPLICATIONS for the post of JUNIOR 
ASSISTANT ELECTRICAL ENGINEER at a salary of £80 per annum. 

Applicants must have bad a sound mechanical and electrical training, with ехрегі- 
шше. in a high-tension central station, and must have a knowledge of mechanical 

rawing. 

Forms of Application can be obtained from the undersigned, to whom they must 
be returned, with copies of not more than three recent testimonials, not later than 
12 noon on TUESDAY, August 2nd, 1898. 

By order, 
HORATIO BREVITT, Town Clerk. 


Town Hall, Wolverhampton, 


DURHAM COLLEGE OF SCIENCE. 


NEWCASTLE-UPON-TYNE. 


DEPARTMENT OF ELECTRICAL ENGINEERING. 


The COUNCIL invite APPLICATIONS for the LECTURESHIP IN 
ELECTRICAL ENGINEERING. 

Candidates must be ошип? qualified Mechanical Engineers. 

The stipend attached to the post is £200 per annum and a share of the fees, а 
minimum income of £250 from both sources being guaranteed. 

Further particulars may be obtained from the Secretary, to whom applications 
and testimonials mist be sen* not later than AUGUST 10th. 

The Lecturer's duties will commence on October 1st, 1898. 


S0 H WESTERN POLYTECHNIC. 
MANRESA ROAD, CHELSEA. ` 
The Governing Body invite APPLICATIONS for the post of 
SENIOR DEMONSTRATOR of ELECTRICAL ENGINEERING. 
Initial Salary, £150 per annum. 


For particulars send stamped and addressed envelope to the Secretary not later 
than AUGUST 8. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELEO- 
TRICIAN at the following special low rates : 

Three Lines and under vit vis 
Per Line after 


sus . 16. 6d. 
eee eve eee eee s on ва. 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates; 
if inserted to account,” they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, &c. 


RMATURE WINDERS.—Permanent Employment with 


good firm in Yorkshire for steady workmen fully experienced in bars, drums 
and rings, also for IMPROVERS.— Apply, stating experience and wages, to 2,934, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


— — —ä—ñũ 


W ANTED, a FOREMAN, who has had a good experience 


in the working and prepararon of gutta-percha in connection with sub- 
marine cables. — Reply W. B. L., care of Street's, 30, Cornhill, Е.С. 


——— M—— — - — —— a 


WANTED, LEADING HAND over Armature Winders.— 


State full experience, wages required, and where last employed. —J. Р. HALL 
and Co., Werneth, Oldham. 


WANTED. —An IMPRQVER for alternating current 


station ; must have experience in a similar capacity ; one with a knowledge 

of wiring preferred ; wages £1 per week, 6d. per hour for overtime (54 hour week) 

Apply, with со les of testimonials, to VOLTS,” Electrician Office, Salisbury-court, 
eet-atreet, А 


ANTED, ап IMPROVER. Мо salary for first year and 


no premium, but previous technical traini essential. —A to the 
BoRoUGH RIO. ENGINEER, Cheltenham. 76 pply 


AN ENGINEER, with exceptional experience and ability in 


refrigerating and electrical installation, possessing first-class certificates for 
engineering, electricity and chemistry, desires RE-ENGAGEMENT.—2,929, Electri- 
cian Office, Salisbury-court, Fleet-street, Е. С. 


are given on pages 
XXII. and xxlil. 


0 
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Practical First-class Certificated ENGINEER, with varied 

experience, good estimater and draughtsman, desires ENGAGEMENT in any 

position of trust. Exceptional credentials. —'' C. T. S., Electrician Office, Salisbury- 
court. Fleet-street, Е.С. 


DVERTISER (27) seeks POSITION as Storekeeper, 'l'ime- 
keeper, Prime Cost Clerk, &c. Central station and works' experience. Good 
testimonials. — Address, J. G. H., 1, Trafalgar-place, Kensington Sq., Kensington, W. 


YOUTH AFRICA.—ELECTRICIAN, lately holding impor- 


tant position on staff of a leading London firm, and having considerable 
experience in High and Low Tension Central Station practice, Electric Tramways, 
Multiphase. Transmission of Power, &c , &c., desires position of trust in South 
Africa. — For farther particulars apply, L. T. C.“, Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


W АХ TED, КЕ ENGAGEMENT by a first-class certificated 
ENGINEER and DRAUGHTSMAN, previously having charge of large refri- 
gerating plant, &c.—'' S. R. D., Electrician Office, Salisbury-court, Fleet-street, E.C. 


WANTED, and FOR SALE 
LECTRICIAN VOLS. from 1861 to 1864 WANTED. 


Good prices for perfect volumes.—Address '' T. V., Electrician Office, Salisbury- 
court, Fleet.street, E.C. 


LECTRICIAN VOLS. from 1878 to 1883 WANTED 


(ог the weekly numbers) Good prices. —Address ' T. V.,“ Electrician Office, 
. Salisbury-court, Fleet-street, E.C. 


YELEGRAPHIC JOURNAL for 1865 or 1866 WANTED. 


Address T. V., Electrician Office, Salisburv-court, Fleet-street, Е.С. 


''ÉLEGRAPHIC JOURNAL. Monthly numbers, bound or 
unbound, from 1872 to 1882 (оар preferred).—Address '' T. V.," Electrician 
Office, Salisbury-court, Fleet-street, Б.С. 


YNAMO, No. 4 Manchester, Compound-wound, in good 

condition ; 100 volt 55 amp. when at a speed of 1,000 revolutions. Very cheap. 

For full particulars apply DAVY ELECTRICAL CONSTRUCTION Co., Horsell-road 
Works, Ronald’s-road, Highbury, London, N 


LECTRICAL ENGINEERING BUSINESS FOR SALE. 


Manufacturing speciality. Profits about £25 per annum. Price £600.—2,953, 
Electrician Office, Salisbury-court. Fleet-street, Е.С. 


ULPHURIC ACID.—Specially made, all strengths, for 
No V ACE шаг Enquires solicited. —JoHN NICHOLSON & Sons, LTD., Chemical 


PLATINUM UTENSILS, SCRAP, LAMP TOPS. Best 
PL uu Pet given by Derby and Co, 44, Clerkenwell-road, London, ЕС. N.B— 


A CCUMULATOR CHARGING.—O. H. CATHCART 
| and CO., having plant specially adapted for this purpose, Charge Cells of all 
sizes mptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary ligh experimental uses, &o.—8, Dorset-buildings, Salisbury- 
square, Fleet-street, Е.С. Telephone No. 266.) 


IMPROVED KALLOSCO P: 


LI WING PICTURE MACHINES. 
Best Penny Slot Money Taker ever invented, 60s. each, to clear. 
GIANT MUSICAL POLYPHONS, £10 each. 


EDISON'S STANDARD PHONOGRAPH, with exhibition outfit, 


clockwork action, free licence, £10. 
Many other money making novelties, List free. 


INTERCHANGEABLE AUTOMATIC CO,, Ld. 
327, Upper-street, Islington, London. 


HOLDEN-D’ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


Sensitive. 
Portable. 
Dead Beat. 


"ut 


m 


UNAFFECTED BY VIBRATION. 


£6 I0 0, £5 00. £4 о о. 


J. PITKIN, 55, 00 Lion St., CLERKENWELL, E.C. 


HE EASTERN EXTENSION, AUSTRALASIA AND 
b CHINA TELEGRAPH COMPANY (Limited). 

NOTICE is Hereby Given that the FOUR PER CENT. MORTGAGE DEBENTURE 
ТОСЕ REGISTER will be CLOSED from the 27th to the 30th instant, both days 
inclusive. 

By өче. F 
' E. HESSE, А 
Winchester House, Old Broad-street, Е.С., кка 
20th July, 1898. 


(CHARTERED INSTITUTE OF PATENT AGENTS. 


The QUALIFYING EXAMINATION of persone desirous of being registered as 
PATENT AGENTS will be held in NOVEMBER next. 

A Notice, giving full particulars, has appeared in the Illustrated Official Journal 
(Patents) of July 19, 1898, and a copy of such notice can be obtained on application 
D ше БЕСЕ ТАВ, Chartered Institute of Patent Agents, 19, Southampton- bulldings, 

ndon, W.C. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical College 
(Exhibition Road) are for Students not under 16 years of age; those at the Institute's 
Technical College, Finsbury. are of an intermediate Grade for Students not 
under 14 years of age. The ENTRANCE EXAMINATIONS to both Colleges are 
held in September, and the Sessions commence in October. Particulars of the 
Entrance Examinations, Scholarships, Fees, and Courses of Study, may be obtained 
from the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, S. W.) 


A College for higher Technical Instruction for Students not under 16 preparing to 

become Civil, Mechanical or Electrical Engineers, Chemical and other nufac- 

шге and Teachers. Fees for а full Associateship Course, £26 per session. 
ofessors : — 


Civil and Mechanical Engineering .. W. C. UNWIN, F.R.8., M.Inst.C.E. 

Physics and Electrical Engineering. W. E. AYRTON, F.R.S., Past Pres. Inst. Е.Е 
Chemistry .. х s " .. Н. Е. ARMSTRONG, Ph.D., LL.D., F.R.8. 
Mechanics and Mathematics .. О. HENRICI, Ph.D., LL.D., F. R. S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEONARD-STREET, CITY-ROAD, Е.С.) 


Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees, £15 
per session. Professors :— 


Physics and Electrical Engineering .. .. . P. THOMPSON, D. Sc., F. R. S. 
Mechanical Engineering and Mathematics .. W. R. DALBY, M. A., B. Sc., M. I. M. E. 
Chemistry .. vx - 33 aia .. R. MELDOLA, F.R.S., F.I.C. 


JOHN WATNEY, Hon. : 
City and Guilds of London Institute on. Becretary 
Gresham College, Basinghall-street, Е.С. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL.D., F.R.S., wil] begin in October next a systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMENT and PRACTICAL 
ELECTRICITY. 

The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformers, Secondary Battery, and the most approved modern 

easuring Instruments for all branches of Electrical Engineering. 

Laboratory fees at the rate of £1. 18. per term for six hours per week. 

Composition fee for all College Lectures for the Session, £10. 

Applications for Calendar, Prospectus and general information to be made to 

J. E. LLOYD, M.A., Secretary and Registrar, 


OWENS COLLEGE, VICTORIA UNIVERSITY, 
MANCHESTER. 


PHYSICS DEPARTMENT. 


COMPLETE INSTRUCTION is given to Students preparing for the Electrical 
Profession. The Dynamo House is fuliy equipped with Direct and Alternate-current 
Dynamos, Motors, Transformers, &c. Special Courses of Lectures are delivered, 
MIL PE lan bynamo care f Instructi alif 

ull particulars of the Courses of Instruction, qu ing for the Degrees 
Victoria University, will be forwarded on application. one 2 «ше 
The SESSION commences on TUESDAY, October 4th. 


SYDNEY CHAFFERS, Registrar. 


4 CARRIAGE, CYCLF, MINERS’ 


Q” = DOMESTIC Lamps, pHONOGRAPHS, & 
Ф ELECTRO-MEDICAL APPLIANCES, Є 
and all the e 
Ф LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
ELECTRICAL POWER STORAGE CO., Ld., 


Бтовлак BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
Sole Agent for “Q” and "V" Type In the United Kingdom, 


BEST. CHEAPEST. 


J. М. BARNARD, 4, Gt. Winchester St., E.C 
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EwvERSHED’sS 
PATENT EDGEWISE INSTRUMENTS 


FOR 


DIRECT CURRENT. 


FOR 


ALTERNATE CURRENT. 


DEAD-BEAT. DEAD-BEAT. 


FRICTIONLESS. FRICTIONLESS, 


AMMETER 
ON 
ADJUSTABLE STANDARD BRACKET. 
Radius of Scale 7 ele 
Overall Width 3} inches. 


EVERSHED & VIGNOLES, Limited, 


Woodfield Works, Harrow Road, W. 


Telephone: 64 PADDINGTON. - - | . Telegrams: DOROTHEA LONDON, 
Agents: | 
: A. Mr. G. А. STEINTHAL, Mr. W. SCOTT, 
. 41, Piccadilly, BRADFORD; 7, Brazennose St., MANCHESTER. 196, Vincent St., GLASGOW. . 
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EXTENSION OF A WELL-ESTABLISHED AND SUCCESSFUL HOME INDUSTRIAL BUSINESS. 


The Articles of Association of the Company provide that the Directors shall not (except for the purpose of temporarily securing an overdraft 
at the Company's Bankers for ordinary business purposes or for securing trade debts) have power to borrow or raise any money by the issue of 
Debentures or Debenture Stock, except with the consent of a two-third vote of such of the Preference Shareholders as may be present in person 
or bv proxy at an Extraordinary Meeting specially convened for the purpose. 

All expenses in connection with the formati n and registration of the Company up to first allotment will be borne by the Vendor Company. 


‘The SUBSCRIPTION LIST wil OPEN on MONDAY, the 25th July, 1898, and will CLOSE on or before 
| | WEDNESDAY, the 27th July, 1898. 


TELEGRAPH MANUFACTURING Ib, 


LIMITED. 
(Incorporated under the Companies Acts, 1862 to 1893.) 


Registered Share Gapital - - = = £200,000 


20,000 Five per Cent. Cumulative Preference Shares of £5 each ... £100,000 
20,000 Ordinary Shares of £5 each  ... к ы is bus .. £100,000 


The Preference Shares are entitled to a cumulative preferential dividend of 5 per cent. 
per annum, payable half-yearly on the ist Aprli and the Ist October, and to a priority over the 
Ordinary Shares in the repayment of Capital on a winding-up of the Company. 


The Vendor Company (The Telegraph Manufacturing Company, Limited, incorporated in 1886) and its nominees 
take 6,600 Preference Shares and 6,600 Ordinary Shares in part payment of the purchase money, being the largest 
proportion of shares allowed to be taken by the Rules of the Stock Exchange. The balance of the Preference and Ordinary 
Shares are now offered for Subscription, viz. :— 


13,400 Preference Shares - - 215 2 
13,100 Ordinary Shares - - — = 


AT PAR, PAYABLE AS FOLLOWS: 


20s. per share on application; 40s. per share on allotment; 40s. per 
share three months from date of allotment. 


—— 


£67,000 
£67,000 | 


DIRECTORS. 
JAMES TAYLOR, M. I. E. E., Heathercliffe, Helsby (Chairman), Director of the 
Vendor Company. 
Dr, JOHN HOPKINSON, F. R. S., 26, Victoria-street, London. k 
*GEORGE CROSLAND TAYLOR, Ravenscar, Helsby. Brokers. 
* 1 А 
FREDERICK WESS шону ИЕТ LoNDON—FAITHFULL BEGG & СО., Bartholomew House. 
Bankers | MANCHESTER—R, A, ARMITAGE & SON, 10, St. Ann’s-square. 


THE BANK OF LIVERPOOL (Limited), Victoria-street Branch, Liverpool, its LIVERPOOL—G. A. TINLEY & CO., H10, Exchange-buildings East. 
Head Office, and all its Branches, and their Agents, Messrs. GLYN, MILLS, 
, CURRIE & CO., 67, Lombard-street, London. 
Solicitors. 
POTTS, POTTS & GARDNER, Chester. 
CHESTON & SONS, 1, Great Winchester-street, London, E.C. 


Auditors. 
HARMOOD BANNER & SON, 24, North John-street, Liverpool. 


Secretary and Reglstered Office. 
JOHN BROTHERTON, HELSBY, near WARRINGTON. 
LONDON OFFICE: 11, Queen Victoria-street, Eondon, Е.С. 


PROSPECTUS. 


This Company has been formed to acquire and develop the well-established bust- 
ness of The Telegraph Manufacturing Company (Limited) (incorporated in 1556), 
manufacturers of Insulated Cables and Wires as used for Electric Lighting, Trans- 
mission of Power, Telephonic, Telegraphic, and other purposes, Telephone Exchange 
materials and other electrical apparatus, whose works are situate at Helsby, 
Cheshire, and Liverpool, with Branch Offices at London, Manchester, Glasgow, 
Belfast, and elsewhere. 

The business was formed in 1886, and has been carried on with great success. It 
has increased so rapidly of late years that the work offered cannot be carried out 
without additional capital, which will be provided by the present issue. 

The principal manufactures of the Company consist of Electric Cables and Wires 
as use for Town Lighting, Electric Tramways, &c., Telegraph and Telephone 
Cables, House Wiring, complete Telephone Exchange Equipments, Railway and 
Telegraph Instruments, Electric Batteries, and Line Construction Materials, for all 
of which there is a larce and increasing demand. . 


Amongst the principal Customers of the Company are the following : 
THE ADMIRALTY, WAR OFFICE. CROWN AGENT FOR THE COLONIES. 
POST OFFICE. AGENT-GENERAL FOR THE CAPE OF GooD HOPE. 
THE CORPORATIONS OF 


ABERDEEN, BRIGHTON, HARROGATE, SALFORD, 

BOLTON, BURTON-ON-TRENT, LIVERPOCL, TUNBRIDGE WELLS, 
BURNLEY, CROYDON, LANCASTER, SouTH SHIELDS, 
BEDFORD, EDINBURGH, MANCHESTER, &с., &c. 
BLACKPOOL, HUDDERSFIELD, NELSON, 


FOREIGN CUSTOMERS. 
Ns Corporations of Brussels, Durban, Pietermaritzburg ; St. Petersburg Electric 
I sht Company, Egyptian State Railways, Belgian State Railways, State of Guernsey, 
elephone Company of Egypt, Oriental Telephone Company, British South 


Africa Company, Governments of Victoria and New South Wales, Chili Telephon 9 
Company, &c. 

The Chief Railways of Great Britain and Ireland, the Eastern Telegraph Company, 
the National Telephone Conipany, Limited, and the principal Electric Light Com- 
panies, Manufacturers and Contractors. 


The Company will take over the business as from 31st March, 1898, and the orders. 
now on the books are sufficient to keep the factories fully employed for a consider- 
able period. 

The Company acquires the followiug assets :— 

About eight acres of freehold land at Helsby, Cheshire, and the 
works, buildings and cottages thereon, together with the plant 
and machinery; also the leasehold land and the buildings 
thereon in Oldham-place, Liverpool, with plant and machinery Hd 


valued by Messrs. Fuller, Horsey, Sons and Cassell à 
tificate below .. í y » 85 per cer 


ee ee ee se ee ee oe LEE T ee ee es ee 0 
The stock-in-trade, including tools and utensils, as valued in the meer 
books of the old Company on fist March, 1598, is .. .. .. .. 52,418 11 10 
Book debts, after deducting the usual discounts, guaranteed by the 
vendors to produce .. .. .. .. .. .. .. .. su. su. cw 26,724 11 10 


А Total assets, exclusive of goodwill .. ., .. .. £1495 8 8 
Additional capital proposed to be provided b» this issue eo ае 40,000 0 0 


Total ss ба шу T = £189,528 3 8 
— BÀ Ó 


In addition to the above asseta, the Company will also take over the profits earned 
since the 3186 March, 1898. For the first fhree months of the Мангу year, viz. 
TE ee ̃ͤ .. —— 


Continued on opposite page. 
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from 1st April to 30th J une, the turnover shows an increase of over 50 per cent. 


over the corresponding period cf the previous year. 


The Liabilities taken over by the Company are the Trade D f 
the usual discounts, as owing on 31st March, 1898, viz., £30,343. e Hd. n 


11, Billiter-square, London, E. C., 
May 4, 1898. 
To the Chairman and Directors of The Telegraph Manufacturing Company 
(Limited). 


In accordance with vour instructions, we have attended at your works at Helsby 
and at Liverpool, and have made a careful survey and valuation of same, together 


ey comprise, in addition to the usual Factories, Workshops, Engineand Boiler 
Houses, ёс, a block of twenty-one brick-built Cottages, producing бош the Work- 


e Plant and Machinery is of modern design, and in admirable working order. 
this property is & fresh water pumping 
station adjoining the works, from which all the water used jn the business is drawn 
at the mere cost of pumping, the remainder being sold for domestic purposes to the 


The Liverpool Works comprise a Leasehold Property in Oldham-place, Renshaw- 
street, upon which has been recently erected a substantial brick-built Factory for 
the Manufacture of Electrical Instrumenta of every description, the land and build- 
ings heing held on lease free of rent for an unexpired term of about 68 years. The 

chinery in these Works is practically all new, is electrically driven, and includes 
the latest automatic machine tovla. 

We are of optnion that the present fair value as а going concern of the above- 
mentioned Freehold Telegraph Works at Helsby, and Leasehold Electrical Instru- 
ment Factory at Liverpool, ё gether with the Hxed Plant, Machinery and Fixtures 
at the two properties, is the sum of Seventy Thousand Three Hundred and Ninety 
Pounds 0701390)“ 

These figures are exclusive of 
Patents, Book Debts, or Goodwill. 

We are, Gentlemen, 
Yours faithfully, 
FULLER, HORSEY, SONS & CASSELL. 

Three of the Directors of the old Company will be retained on the Board of this 
Company, and the Company has secured the services of Dr. John Hopkinson, the 
eminent Electrical Engineer, as a Director and Consulting Engineer for four years. 
Dr. Hopkinson will receive from the Vendors, in consideration of his consenting to 
act as a Director, and as Consulting Engineer, in addition to his ordinary remunera- 
tion, 250 Preference Shares and 250 Ordinary Shares, being part of the Shares allotted 
to them on account of the purchase money. 

The price to be paid for the property acquired by the Company has been fixed by 
the old Company, which is the Vendor, at £160,060, payable as to £33,000 in fully- 
paid-up Preference Shares, as to £33,000 in fully paid-up Ordinary Shares, and as to 
the balance in cash. 

The following certificate shows that on the average of the past three vears there is 
ample margin, after providing for depreciation aud Directors’ fees and paying the 
dividend on the Preference Shares, to pay a substantial dividend on the Ordinary 
Shares. It is believed that with the additional capital provided by this issue the 
earning powers of the Company will be largely increased. 


— 


Loose Tools, Stock, Stores, Work in progress, 


ACCOUNTANTS’ CERTIFICATE. 
24, N опш ohn-street, 
P verpool, May 2: : 

Dear Sirs: We have continnously audited the books of The Telegraph Manas 
facturing Company (Limited) from its incorporation in 1586. 

We certify that the profits for the three years from the 1st April, 1895, to the 31st 
March, 1898, after providing for bad and doubtful debts, but without charging 
interest, depreciation, ог Directora’ fees, amounted to the sum of £49,450. Ga. 1d., 
showing an average annual profit, of £106,453. Ss. 8d. The profit for the year ending 
3186 March last was £20,765. 9a. 

We are, dear Sirs, 
Yours truly, 
N | HARMOOD BANNER and ВОХ, 

The Directora, Chartered Accountants. 
The Telegraph маштап Company (Limited), 

elaby. 


Without allowing for any increase from the extra capital, the net profit of last 
year shows a balance, after paying 5 per cent. on the Preference Shares, of £15,765 
available for depreciation, Directors’ fees, and dividend on the Ordinary Shares. 

The following Agreements have been entered into :— 

(1) An Agreement dated the 12th day of Julv. 1898, between James Taylor, on 
behalf of himself, and all other Shareholders of The Telegraph Manufacturing Com- 
pany, Limited (old Company), and Dr. John Hopkinson, under which the latter is to 
receive 250 fully pald up Preference Shares aud 950 fully paid up Ordinary Shares in 
this Company as a retaining fee. 

(2. An Agreement dated the lith day of July, 1888, between The Telegraph 
Manufacturing Company, Limited (old Compauy) and Joho Brotherton, the 
Liquidator thereof, and the Telegraph Manufacturing Company, Limited (new 
Company), being the Agreement for sale and re-construction, 

(3.) An Agreement dated the l4th day of July, 1598, between The Telegraph 
Manufacturing Company, Limited (new Company). and Dr. John Hopkinson. 

Various trade contracts, agreements and • n,agements relating to the ordinary 
business of ths Company have been entered into, which it is not in the interest of 
the Company to specify here. Contracts have also been entered into by the Vendors 
with various persons in relation to the formation and promotion of the Company 
and the subscription of its capital, to none of which the Company is a party. me 
of the foregoing may constitute contracts within the m eaniny of the 38th section of 
the Companies Act, 1567 Applicants for shares will be held to have had notice of 
all the above con racte and to have waived all rights to be supplied with particulars 
thereof, and to have agreed with the Company as Trustee for the Directors and 
other persons liable, to waive any claim they may have against them for not more 
fully complying with the requirements of the said Section, and allotments will only 
be made upon this express condition. 

A Settlement and Official Quotation of the Preference and Ordinary Shares on 
the London, Liverpool, and Manchester Stock Exchanges will be applied for in due 
course, 

Copies of the Memorandum and Articles of Association and the contrasts, valua- 
tions. and certificates above specified may ve seen at the Offloes of the Company's 
Solicitors. 

Applications for Shares should be 
Prospectus, and forwarded to the 
am^unt payable on application. 

Where no allotment is made the Deposit will be returned in full, and where the 
namber of Shares allotted is less than applied for, the surplus will be credited to the 
payment dus on allotment. 

rospectuses and Fornis of Application for Shares can be had from the Bankers, 
Brokers, Solicitors aud Auditors of the Company, and at the Company's Offices in 
Helsby and London. 
Helsby, 23rd July, 1898. 


made on the forms accompanying the 
Bankers of the Company, together with the 


SUBSCRIPTIONS will OPEN TUESDAY, the 19th July, and CLOSE on or before SATURDAY, the 23rd July. 


f r t. has been Guaranteed on the Ordinary Shares for the first Three Years, 
E ee ee re Pe NO part of the present issue has been underwritten. 


THE FLEETWOOD & DISTRICT ELECTRIC LIGHT & POWER SYNDICATE, LIMITED. 


SHARE OAPITAL, £22, 000, divided into 20,005 


Shares, and 1,995 Deferred Shares of £1 


ry 
4 per cent. Terminable Debenture Stock is also offered for Subscription. 


PRESENT ISSUE, 20,005 ORDINARY SHARES, 800 DEFERRED SHARES, ANO £7,000 4 PE 


CENT. DEBENTURE STOCK. 


The 20,00b Ordinary Shares of £1 each are entitled to a Cumulative Preferential Dividend of 7 per cent. per annum and half the balance of profita ; and the 1,995 Deferred 


- t fita after payment of the above-mentioned fixed dividend. and of 4 
Shares of £1 each are entitled to one-half the balance of pro pay er £100. Dobentute, or 1910 at par. 


Debentures, These Debentures are redeemable at six months’ notice at 105 


per ceat. on the £7,000 Terminable 
The Debenture Stock will be secured by a Trust. 


De n the Leasehold Properties of the Company, and all its other assets, present and future, and will be transferable in multiples of £10. 
Sd- creating ARTEA pon u for 26 Ordinary Shares shall have the privilege of applying for and of having allotted to him One Deferred Share at par. 


The Ordinary Shares аге payable—2s. 6d on Application, 5s. on Allotment, and the balance in Calls of not more than 5s. 


per Share, and at intervals of not less than One 


Month between each Call. The Deferred Shares are payable in full on Application. 
The Debentures are payable—On Application, 10 per cent.; on Allotment, 25 рег cent.; on 1st September, 65 per cent.; total, 100 per cent. 


TRUSTEES FOR DEBENTURE-HOLDERS. 
R. C. WARD, Etq., Fleetwood, J.P., C.C., Chairman Urban District Council. 
In addition, one or more Trustees will be elected by the Debenture-holders. 


DIRECTORN 
ALFRED E. JOHNSON, Esq., Bickershaw Hall, near Wigan, Colliery Proprietor, 
Abram Collieries. near Wigan. 
MICAH BARLOW, Esq., 45. Queen's Gate, Claremont Park, Blackpool (of Thowas 
Barlow & Sons), Bridge Milla, Bury, Lancashire. 
JOHN О. SEED, Esq.. Fleetwood, Lancashire, Cnairman North Pier Steamehip Com- 
езу, Limited, Blackpool. 
J. ^ TORRAIN, Esy., M. I. E. E., M. I. Mech. E., Norfolk House, Norfolk-street, 
гара. W. C. 
J. T. H. BAILY, Esq., Albany Chambers, Victoria-street, S. W., Director of the Elec- 
trical Development and Finance Corporation, Limited. 
Bankers. THE LONDON AND MIDLAND BANK, LIMITED, Flcetwood ; the 
Head Office, 52, Cornbill, London, E.C., and all Branches. 


Selicitors.— RENSHAW, KEKEWICH & SMITH, 2, Suffolk-lane, Е.С. 

Consulting Kngineer.—F. Н. MEDHURST, B. Sc., M. I. E. E., 13, Victoria- 
street, S.W., and at Clarendon Che nibers, 14, St. Aun'i-square Manchester 

4 (Consulting Engineer to the Vestry of Fulham and the Corporations of Bangor. 

ord, Bury St. Edmund'« and Relgate, Garston Urban District Council, &c.) 

Auditers. PRICE, WA! ERHOUSE & CO., 44, Gresham.street, E.C. 

Becretary.—W. V. M. P. PH AM, A. I. E. E. 

Ofüces.—4, Albert square, Fleetwood, and 39, Victoria-street, 
London, 8.W. 


ABRIDGED PROSPECTUS. 

This Syndicate has been formed to unde: tak- the supply of el: ctricity for lighting- 
апа other purposes in the town of Fleetwood. Lancashire, under the Provisional 
Order granted to the Urban District Council of Fieetwood, and since transferred, 
with the sanction of the Board of Trade, tu this Syndicate ou very favourable terms. 

The following important contract has been entered into with toe Fleetwoud Urbau 
District Council, aud will prove a source of considerable revenue :— 

(a) The Council] agrees to light all its Public Buildings and Streets, paying this 
ашса 6d. per Board of Trade Unit for the Public Bui'dings, and 4d. per Board of 
Trade Unit for the Streets, the Council hearing the expense of wiring its buildings, 
and makin the necessary alterntions ín the street lamps 

(b) The Council also undertakes to collect and deliver to the Syndicate at its (the 
Council's) expense all the house refuse of the district. This the Syndicate will burn 

n а destructor, receiving lor such burning 1s. 3d. per one-horse cartload, à sum 
which will more than cover tne extra Jabour and expense involved, whilst the heat 

Bird combustion of this refuse will materially reduce the coal bill at the generat- 
: e Syndicate has agreed with the Fleetwood Urban District Council not to charge 
more than 7d. per unit to ordinary consumers : but it is proposed that the charge be 


for the nto гае, Sloctelolty will be rather cheaper than gas at the price charged 


Westminster, 


The Urban District Council has the right to re-purchase from this Syndicate the 
whole of the undertaking (including the Refuse Destructor) at the end of twenty-one 
years, and of any suhsequent period of sevea years, on terms which the Directors 
consider very favourable for the Shareholders of this Syndicate, 

As it is now a well-known fact that a substantial revenue may bs derived from the 
lighting of the residences of the working classes, the Directors have concluded an 
agreement with the National Free Wiring Company, Limited, who will wire the 
premises-of any householder, on cousideration of the Syndiaate charging such 
householder one penny p-r Board of Trade Unit in addition to the charge to ordinary: 
consumers and paying to the said Wiring Company this extra penny per unit. The 
Directors contidently anticipate that this agreement will prove of great value to the: 
Bhareholders. 

The Syndicate has obtained from the Fleetwood Estate Company a 999 years Lease 
of 4,480 square yards of Land adjoining the Lancashire and Yorkshire Railway, and 
Londou and North Western Railway Companies, on exceptionally advantageous. 
terms. The siding accommodation in connection with the main line will cheapen 
the cust of coal. 

A cont:act nas been entered into between this Syndicate and the Electrical 
Development and Finance Corporation, Limited. to carry out the whole combined 
scheme, as recommended by Mr. Medhurst in his report(a copy of which accompanies 
this prospectus), for the inclusive sum of £25,000, this being the amount of the 
Engineer's estimate: further, in cousid-ratiou of the allotment of the Cor ration 
of 1,195 fully-paid Deferred Shares, the Corporation pays all e4penaes of this issue 
up to allotment. 

This Syndicate is at present making agreements for the appointment of a staff’ 
and arrangements for offices, und there may be other contracts which technically fall. 
within section 38 of the Companies Act uf 1867 ; but applicants for Shares will be 
deemed t» have agreed with the Syndicate, aa Trustees for the Directors and others, 
to waive their right (if any) to further particulars of Cutracts, whether under 
Section 38 uf the Companies Act of 1387, or otherwise, and applications will only be 
received and allotinents made on this footing. 

It is proposed to apply fer а quotation on the Manchester and Liverpool Stock 
Exchanges. 

Cupies of the Memorandum and Articles of Association of the Company, of the 
abov.-mentioned contracts, and of the Provisional Order, and of the deed tranefer- 
1iug the same, can be ingpected at the Ottices of the Company, both in Fleetwood 
and in аи " $ a 

Applications for shares must be made on the forms accompanying the Pros ec 
and forwarded to the Bankers of the Company with the f Iani nit of the dae 
If no allotinent be made, the deposit will be returned in full ; and where the number 
of Shares allotted is less than that applied for the available batance will be applied 
юг ue ree oue E DERE "d any riens returned to the applicant. 

allure to pay any lustalnient on the Shares will render th 
liable to кеш А А the previous payments 

Prospectuses and Forms of Application can be obtain.d fro | 
Solicitors, and at the Otfices of the Company. S (42 Beskers, the 

Fleetwood, Lancashire, 16th July, 1898. 
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xv. Tl BLECTRICIAS, SU DE T- v 
Large — te 99 ғов TEE “ RERICIRNT” 
imate Blackley Tape Й PROTECTION 


Delivery - - 


LONDON: Francis & Spilsbury, 20, Bucklersbury, E. C. 3 | pipi а 2 
Telegraphic Address, AGENCIES LONDON." Telephone No. 6558 Bank. BAS >. rs 9 MEL EN 


CLASCOW: The United Asbestos Co., Ltd., 93, Bothwell Street 


of Insulated 


Telegraphic Address, SALAMANDER GLASGOW.” Telephone No. 4400. Wi 
'elephone ro Joints. 

BIRMINGHAM: S. Jevons, The Minories. ТР 90. 

CONNOLLY BROTHERS, oan 


Blackley; MANCHESTER, Ltd., “ CONNOLLYS BLACKLEY." 
Telephone No. 2361. 


INSULATED WIRE and CABLE MAKERS. 


London Agent: C. F. QUICKE, 72, Finsbury Pavement, Ж.С. 


SWINBURNE 


& 
HARRISON 


INSTRUMENTS. 
SWITCHBOARDS. 


ee Й 

Ф 

TR INSFORMER Y ` 
LIST ОЕ SLIGHTLY SOILED STOCK 


К 
| to be DISPOSED ОЕ at REDUCED 
| PRICES, and 
' | | FULL CATALOGUE 
| | | Of latest Electrical Books and Publications 
| AND 


will be sent, post free, on application {0 the 
Publisher of ** The Electrician, " 


PUBLICATIONS. | 1, 2 & 3, SALISBURY COURT, PLEET STU 


DAVEY, PAXMAN & C0. ЩИТ 


Gngineers and Boilermakers. | 
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NOTES. 
Mn. Неммікев Heaton deserves a measure of credit in 
connection with the adoption in principle and partial practice 
of Imperial penny postage, although it has long been evident 
that this measure was bound to be brought about by the force 
of circumstances. Looking round for more worlds to conquer 
he has again taken up the question of cables rates, proposing, 
for example, a charge of 6d. instead of 5s. per word to 
Australia. Mr. Heaton seems entirely to overlook the fact 
that whereas letters are conveyed in bulk, each telegram has 
to be separately dealt with at each transmission. This one 
fact so entirely differentiates letters and telegrams that any 
supposed analogy between them is absolutely misleading. If 
instead of a ton of letters to Australia there were 50 
tons, it would make comparatively little difference as to 
transport; but if а 6d. cable rate to the same place in- 
Greased the traffic twelve-fold, inasmuch as the existing 
cables could not carry much more traffic without fatal 
delay, it would be absolutely necessary to provide, work and 
keep in repair at least 22 more cables, half round the 
world. The result, of course, would be simply ruinous. As 
it is, the Eastern Telegraph and Eastern Extension Com- 
panies are about to put down additional cables for the 
éxisting traffic. We hope the non-technical press will not 
be led away by Mr. Нклтом'ѕ exuberant enthusiasm, for, 
unfortunately, it arises from failure to grasp the essential 
conditions of the problem. 


асаа 


PanLiAMENTARY and legal matters still stand in the forefront 
of electrical events this week, and the unusual activity dis- 
played throughout the session promises to continue until the 


impending long vacation abruptly brings it to a close. Not 
only has the number of electrical Bills and legal actions 
greatly exceeded the usual figure, but quite a large proportion 
of the total have involved broad questions of common interest 
and general principles that constitute & foundation for future 
industrial activity. Hence the exceptional interest which 
legal and Parliamentary affiairs this summer have possessed 
for the electrical fraternity. 


Амома this week's crop of interesting items we have the 
conclusion of the proceedings in Committee of the House of 
Commons with regard to the Bill promoted by the Vestries of 
Marylebone and Bermondsey, comment on which is made in 
our leading article. The telephone inquiry, slthough showing 
as yet no sign of drawing to a close, has undoubtedly reached 
an important crisis. The partisans of municipalisation have 
been rejoicing over the verbal victory they may appear to 
have won by the cross-examination of Mr. Sraats FORBES; 
but it would not surprise us if they eventually discover it has 
been a Pyrrhic victory after all. Of what use can it be to the 
champions of telephone municipalisation to show that the 
Government never explicitly safeguarded the monopoly, when 
there is such overwhelming evidence that—whether explicitly 


safeguarded or no—a monopoly is the only practicable solution ? 
— — 


Tue success of the commercial experiment in the electrolytic 
production of soda and bleach at Farnworti should give a 
much-needed impetus to the electro-chemical industry of this 
country, and attract anew the attention of electric supply 
engineers to the advantages accruing to their undertakings 
from securing the custom of consumers of this description. 
The steady 24-hour load of even small electro-chemical 
works, such as that described in another column this week, 
furnishes an outlet for electrical supply that should not be 
despised; but when it is remembered that the particular 
works cited are on an experimental scale, which will have to 
be magnified and repeated many times over if electro-chemical 
products are to be in any considerable proportion of the whole 
market, there is seen to be good reason why owners of these 
works should receive every reasonable inducement to obtain 
their current from a supply station rather than generate it by 
plant iu their own works. 


— велин 


Ir will doubtless be objected by some that іп а country 
where water-power on a scale comparable with Niagara Falls 
is unknown, power cannot be offered to sucb consumers at a 
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price sufficiently low to tempt them to purchase it rather than 
erect their own generating plant. We admit that no existing 
British electric supply undertaking offers power at а low 
enough price ; but that, in our opinion, is because the power 
tariff is framed without having sufficient regard to the 
extremely low cost of supplying neighbouring chemical 
works with a steady current 24 hours a day, 365 days in the 
year. There is, in fact, a greater difference in its favour by 
comparison with ordinary motor loads than there is between 
motor and ordinary lighting loads. In other words, if it pays 
to offer power for motors at one-third the price for lighting it 
wil pay to take on adjoining chemical works at a tariff 
from one-third to one-half of that fixed for motors, or, if on 
a large scale, probably at a still lower rate. It would, of 
course, be essential that the chemical works should closely 


 adjoin the supply works, in order that the loss in mains might 


be reduced to а very low figure; also that the demand for 
current should be practically steady and continuous—conditions 


readily obtainable in general practice. 
—— —— 


AworHER phase of the electro-chemical industry also merits 
the careful attention of electric supply authorities. Not only 
is there а prospect of considerable increase in the number and 
size of works for the electrical production of chemicals for the 
market, but it is not improbable that many of the large users 
of these commodities will obtain licences to manufacture on а 
8cale suitable for their own individual requirements. А paper 
mill, for example, might be equipped, under а licence from 
the owners of the Hargreaves-Bird patents, with plant for the 
manufacture of bleach. The electrical energy consumed in 
such a mill would not compare with that required for а large 
soda-and-bleach works; but, on the other hand, the miller, as 
а retail user of bleach, would find it feasible to purchase 
electrical energy at а somewhat higher price than could be 
arranged for а large chemical works. Enterprising managers 
of electric supply works, therefore, should be on the look-out 
for mills likely to require an electrical supply for this class 
of work. m nee 

Ir is аз much а characteristic of the overhead trolley 
system in this country, as it has been amply proved on many 
thousands of miles of tramways to be in America, that 
wherever it replaces horse traction the traffic is enormously 
increased, while the absolute working expenses, notwith- 
standing the greater bulk of traffic, are considerably reduced. 
The recently-issued report of the Dublin United Tramways 
Co. (Limited) furnishes another illustration of this fact. 
From the date the Dublin-Clontarf tramway was operated 
throughout by electric traction until the end of the last half- 
year the accounts showed that, although the fares bad been 
reduced almost to one-half the previous figure, the receipts 
were no less than 88 per cent. greater than for the corre- 
sponding period last year, while the working expenses had 


absolutely diminished. With horse traction the expenses were | 


71°76 per cent. of the gross receipts; with the overhead trolley 
system the ratio was only 47:09 per cent. 


Oxx of the varied applications of wireless telegraphy received 
an interesting illustration at the Kingstown Regatta last Wed- 
nesday, when Signor Marcon: demonstrated the adaptability 


of his system to the transmission of Press intelligence from 
a steam launch in motion. The yachting expert on deck 
dictated his account of the races while these were in progress, 
and a stream of dictated “ copy" descended below deck to 
Signor Marconi, who sat in a cabin working his transmitter, 
whence the ether waves carried the news with a minimum 
loss of time to a fixed receiving station on shore. Arrived at 
this point, the news was forwarded on to the Press offices by 
telephone. It is stated that one edition of the local Evening 
Mail contained two whole columns of news despatched entirely 
by wireless telegraphy. This notable event is undoubtedly 
the germ of an important development of wireless telegraphy 


in the near future. 
—————— a tili 9 — —U— — — — 


Institution of Junior Engineers.— The summer meeting of 
the Institution of Junior Engineers, of which Mr. J. A. F. 
Aspinall is president, is to be held at Liverpool from 
August 8th to 18th. The president-elect is Sir William Н. 
White, of the Admiralty. 


Industrial Finance.— The prospectuses of the Telegraph 
Manufacturing Co. (Limited), and of the Fleetwood and 
District Electric Light and Power Syndicate (Limited), will 
be found set out in our advertisement páges, and further 
reference is made to these issues in the “ City Notes.” 


Cable Interruptions and Repairs.— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus.. .................. Feb. 10,1898 ... — 
Maranham— Par.. April 17,1898 .. July 15, 1898, 
Hong Kong—Manilla... ........... May 5, 1898 .. — 
Bissao and Bolama .................. July 21, 1898  ... — 


English Electric Launches for the Russian Navy.—The third 
of the electric launches built by the Vril Co., St. Helens, Isle 
of Wight, for the Russian Government, was tried at Ports- 
mouth on Tuesday last, and among those present was the 
Austrian Naval Attaché. The trial was repeated on the follow- 
ing day, when Capt. I. Grigoivitch, the Russian Naval Attaché, 
attended. The launch is 32ft. long, has a beam of 8ft. and a 
depth of 8ft. 8in., and has been built for the Russian 
Ministry of Marine for use on the large lakes in Northern 
Russia. She is built of double-skin mahogany, and all the 
fittings are of gunmetal, nickel plated. The machinery, 
which is designed on the Vril system, consists of a 7-kilowatt 
motor, wheel controller, 40 accumulators fitted in water- 
tight and acid-tight ebonite boxes, intermediate shaft, tail 


shaft, and thrust block. There is also a compressed-air siren.. 


The cells are placed under the seats which line the sides, thus 
leaving the deck a clear space with the exception of the motor 
cover, which serves as & table a little abaft midships. The 
maximum radius of action of the boat is 88 or 84 nautical 
miles, as she is capable of running for four hours at seven 
knots, or for eight hours at 44 knots. At Tuesday’s trial, when 
the Company were represented by Messrs. Alexander and 
Crewdson, the patentees, the launch ran up the harbour 
to Porchester Creek and then out of the harbour along 
the Southsea front. Ample opportunity was afforded of 
testing the variation of speed and of her turning powers. Off 
Southsea Pier, when she was going at half-speed, the cox- 
swain switched on full speed, and, putting the helm at the 
same time hard over, the boat completed the circle in less 
than twice her own length. At this phase of the trial the 
indicator showed that the pressure was 72 volts and the 
current 120 amperes, while the motor was making a thousand 
revolutions a minute. The horse-power at full speed was 11:4. 


Magnetic Observatories and Electric Railways.—The mage 
netic observatory near Potsdam having placed on record its 
objection to having an electrical railway within a radius of 15 
kilometres, the Elextroteclinische Zeitschrift recently expressed 
its opinion in a leading article that an electric- railway could 
not possibly have such an extended sphere of influence. 
This has called forth an interesting reply from Herr Wilhelm 
v. Berold, of the Potsdam observatory, who has gathered 
valuable numerical data from various sources. The City and 
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South London Railway running approximately from North- 
East to South- West, and whose nearest point to the Greenwich 
observatory is 6:84 kilometres distant, has no effect on the 
declination, but influences the horizontal intensity [from 
0:00004 to 0:00007 C.G.S. unit, and the vertical intensity 
from 0:00004 to 0.00009 C.G.S. unit. In Washington, where 
the electric tramway is only 420 metres distant, the disturbances 
rise to 0-00010 in the horizontal intensity and 0 00300 in 
the vertical intensity. In Toronto the distance is still 
less, viz., 120 metres, and there the disturbances amount to 
0:00120 C.G.S. unit in the horizontal force, and 0-00370 in 
the vertical force. In order to appreciate these figures, says 
Herr v. Bezold, one must remember that it is endeavoured 
in these days to measure the magnetic force to within 
0:00001 C.G.S. unit, and that this fifth decimal place is 
accordingly used in all calculations and tables. In taking 
averages for the deduction of cosmical influences one usually 
takes one decimal place further. In Potsdam the sensibility 
of the instruments has been considerably increased within the 
last few years, and in certain pieces of apparatus there 1mm., 
of the ordinate of the photographically-observed curve cor- 
responds to 0-000008 C.G.S. unit, so that the jreading is 
accurate to 0:0000003 C.G.S. unit—a twelfth of what it is in 
other observatories. This force would produce a change of 
declination of O-88sec, Work with these instruments has 
already led to remarkable results in investigations of the 
relations of terrestrial magnetic variations. In the remainder 
of his article the writer lays stress on the point that it is not 
sufficient to base computations of magnetic disturbances from 
tramways merely on the effect on the declination needle ; all 
three elements must be taken account of—the horizontal and 
vertical components as well as the declination. 


Utilisation of the River Arc.—The following particulars of 
an interesting water-power plant appeared in & recent number 
of the Abstracts of the Institution of Civil Engineers: ‘‘ Below 
Modane the waters of the Arc are utilised for supplying motive 
power to several large industrial establishments. The first of 
these is at La Praz, 33 miles from Modane, the water being 
diverted by damming the stream about half-way down into a 
large reservoir to facilitate the deposition of the sand, which 


is brought down in such large quantity by the current that, 


even with this precaution, the turbines are worn out after six 
months’ continuous work. A conduit S0in. in width, made of 
boiler plate 0:275in. (7mm.) at the upper end, and 0-89in. 
(10mm.) at the lower end, and supported on pillars of masonry 
80in. apart, conveys the water from the settling basin, а dis- 
tance of 1,640 yards, the fall being 1156. (35 metres), and the 
delivery 1,540 gallons—seven cubic metres—per second. 
There are a number of small turbines and three of 700 н.р. 
each, the latter worked at a speed of 300 revolutions per 
minute and coupled direct to vertical-shaft dynamos, two of 
which are of the 24-pole type, and the third a unipolar machine 
constructed by Siemens, and developing a 15,000 ampere 40- 
volt current. At present the output of the establishment is 
about one ton of aluminium per diem, and calcium carbide is 
also manufactured, but when the new conduit is completed 
another 10,000 н.р. will be available—a grand total of 13,000 
H.P. This second conduit is in two lengths of 1,640 yards. The 
upper one is tunnelled through the hill side, the lower portion, 
whichis 943 in. wide, being arranged like the one alreadydescribed. 
The total fall from the intake to the turbines (25 in number) is 
246ft., which, with a delivery of 2,640 gallons (12 cubic metres) 
per second, will produce 10,000 н.р. About three miles lower 
down the river is a large electro-chemical works, and here the 
water is conveyed for over 1} mile through an underground 
channel to a height of 280ft. above the factory, being con- 
ducted to the turbines by two sheet-iron pipes about 880 yards 
long and 47in. (1:20 metres) in diameter, with a delivery of 
1,760 gallons per second. There are 12 200.-B. p. turbines 
and four of 400.nm.». each—a total of 4,000 B. p.—all fitted 
with removable crowns. Their speed is 900 revolutions per 
minute, and they are coupled direct to Thury dynamos, the 
smaller ones of the six-pole type and producing a 200-volt 
500-ampere current, whilst the larger ones are 12-polar and 
develop a current of 1,000 amperes at 200 volts. In 
these works potassium chlorate, sodium chlorate, and 


calcium carbides are manufactured by the electrolytic 
process. The third large establishment is the Calypso Alumi- 
nium Works, situated about three miles below St. Michel, and 
obtaining water from the Valoirette through a conduit 875 
yards in length, partly underground, which discharges into 
two iron pipes, one with a diameter of 261in. (60em.) and a 
capacity of 220 gallons per second, and the other 55in. (1:40m.) 
in diameter. There are two 1,250 n.». turbines, making 140: 
revolutions per minute, coupled direct to 12-pole Weyher and 
Richemond dynamos, producing a 6,000-ampere 150-volt 
current. An extension of the establishment is in contem- 
plation, a new channel 8,280 yards long, giving а fall of 
1,968ft., and discharging into two 81jin. (8Ucm.) conduits, 
being projected, which will yield an additional 12,000 n.». 


Wind as a Motive Power.— The well-known Danish scientist 
and inventor, Prof. La Cour, has given the question of a more 
rational utilisation of the wind's power а most thorough and 
careful attention for a series of years, and has carried on a 
number of State-aided experiments and tests in this con- 
nection. In an interesting lecture before & Copenhagen 
scientific society, Prof. La Cour recently communicated some 
of the results he had already obtained. He first touched 
upon а few historical points, stating that the first epoch- 
making technical essay had emanated from the Alexandrine 
mathematician Hero, who lived some 2,000 years асо. The 
matter was allowed to rest for 1,500 years, when a new 
move was made in the Orient, and by the Mahomedans carried 
to Europe, where it grew aud increased, until it by the dis- 
covery of the application of steam received an immense 
impetus. But Hero's essay had given the first impulse; it 
was widely translated and commented upon. The utilisation. 
of wind-power became more general, and the engineers of that. 
period gave the bulk of their attention to the construction of 
wind апа water mills. With regard to the most practical 
construction of a wind mill, says Engineering, Prof. La Cour 
pointed out the fallacy of the opinion that the greatest effect 
was obtained by horizontally-moving wings. He touched 
upon the various manners in which the problem of turning 
the mill according to the wind hat been solved, and then dealt 
with the construction of the wings. The great mathematicians: 
of the last century had given much attention to this question; 
but all their careful calculations had not led to any real results. 
Their physical suppositions were erroneous, because they held 
that the effect upon the mill exclusively depended upon the 
pressure of the wind when it struck the wings. The question of 
the effect of the wind's pressure upon a flat surface is a com- 
plicated one, but it has in any case been demonstrated that 
the suction on the leeside is a very important factor. Prof. 
La Cour had at his experiments measured the effect of an 
artificial—and consequently even—wind had upon different 
models at different speeds, azd these experiments bore 
out ihe correctness of some of the ordinarily accepted 
rules in the construction of windmills, for instance, as 
regards the number of wings. А mill with 16 wings 
had only 14 times as mu:h power as one with four. 
In measuring the percentage of the power of the wind 
striking the wings, which was absorbed or utilised by the 
latter he had arrived at the, at first sight, somewhat startling 
figure of 1487 per cent. This unlooked-for result was 
owing to the above-mentioned suction on the lee side of 
the wind passing between the wings. That the wings should 
not be plane, but have a bent or a concave shape, was an old- 
established truism, and the shape of the wings has in reality 
much influence upon the suction which is more especially 
caused by the wind, which just passes the edges of the wing. 
In measuring the percentage of the wind-power utilised it 
was, consequently, also taken into account the wind passing 
between the wings, and, instead of 148 7 per cent., the figure 
was 21 per cent. The absolutely best shape for wings has, 
however, not yet been ascertained. The most important. 
practical point in connection with windmills is the solution 
of the problem how best to neutralise the inconveniences: 
caused by the irregularity of the wind. Prof. La Cour has 
for this purpose constructed an original regulator, called the 
kratostate, by means of which a windmill can very well be 
used for working a dynamo, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsz.] 


An Improved Recording Pyrometer.—Of the two methods of 
electric pyrometry the platinum-resistance method gives more 
accurate results up to about 600dez., while the thermo- 
electric method can be used to measure the temperature of 
very small enclosures, and its relatively small time-lag renders 
it suitable for obtaining autographic temperature records. 
With the latter obiect, Roberts-Austen records the deflection 
of a galvanometer connected with the thermo-couple. The 
records thus taken of the cooling of an alloy of two or more 
metals frequently show small evolutions of heat which could 
not be easily detected by direct observation. The method as 
it stands suffers under the disadvantage that at high tem- 
peratures either the record must be on а very small scale, or 
the zero line must be several feet away from the curve. То 
remedy this A. Stansfield had the happy idea of balancing the 
greater part of the E.M.F. of the thermo-couple by а poten- 
tiometer method, and recording the small remainder by means 
of а sensitive galvanometer on а moving photographic plate. 
The latter is mounted on а float, which slowly rises as water 
is admitted to the cylinder containing it. Light from the 
filament of an incandescent lamp or a lime-light is reflected 
by means of & plane mirror on the galvanometer, and 
foeussed on the photographic plate by a lens in front of the 
galvanometer. Тһе thermo-couple consists of platinum and 
& platinum-rhodium alloy fused. together at the end and 
inserted for protection into a thin fireclay tube. The wires 
are insulated from each other by means of a slip of mica. 
The author gives & detailed di-cussion of his observations, 
and of the theory of thermo-couples in general. 

(STANSFIELD, Phil Mag., July, 1898.] 


Velocities of X-ray Ions.—J. Zeleny claims to have proved 
that the positive and negative ions which take part in the 
conduction of gases exposed to Hontgen rays move with 
different velocities when in the same electric field. This fact 
bas been forehadowed by Schuster; Thomson, and others, and 
the sum of the two velocities has been determined more or 
less accurately. The author bases his method of determining 
ihe ratio of the velocities of the two ions on the expedient of 
opposing & stream of gas to the velocity due to the electric 
forces. He finds under what electric forces the two ionic 
velocities are separately just equal to: that of ‘the blast, or 
rather what electric forces must be used in the two cases 
respectively, in order to give the same charge to the plate, 
against the same blast in the same time. The two ionic 
velocities then bear the same relation to that of the gas stream, 
and to find the ratio of the two velocities for the same 
electric force it is only necessary to take the inverse ratio 
of the electric forces used in the case. The results obtained 
are of great interest. The highest ratios are shown by 
air (1:24) and oxygen (same). In hydrogen and coal gas 
ihe ratio is 1:15, the negative ion moving faster in each case, 
and in carbon dioxide the two ions appear to have precisely 
the same velocities. In acetylene the positive ion seems to 
travel somewhat faster. The difference in the velocities of 
two ions may also be shown by the simple expedient of blow- 
ing & current of air along the surface of a charged wire, and 


out through an insulated tube filled with glass wool, which is.| 


connected to an electrometer. Then when the wire is charged 
negatively a greater quantity of positive electrification is 
blown out into the glass wool than is obtained of negative 
when the wire is charged positively to the same voltage. Also, 
when two plates are connected to a source of alternating 
E.M.F., and the space between them is exposed to the rays, 
the rapidly-alternating electric force causes the ions to travel 
backwards and forwards over paths whose lengths are deter- 
mined by the period of alternation, by the average value of 
the potential gradient, and by the velocity of the ions them- 
selves. The negative ions being the faster, they leave behind 
ап excess of positive ions between the plates, which can be 
collected and placed in evidence by blowing them into a tube 


containing glass wool. 
[ZELENY, Phil. Mag., July, 1898.] 


pum 


Surface Tension and Electric Charge, —Since the middle of 
last century, the relations between th capillary phenomena 
of а liquid and its state of electrificati n have been investi- 
gated by a large number of physicists, а d have more recently 
found an important practical application in the capillary elec- 
trometer. In endeavouring to find whether electrification 
has a direct influence upon surface tension, all errors due to 
electrolytic action and all electrostatic effects except those 
between the elementary electric charges at the surface, 
must be carefully avoided. S. J. Barnett uses for this purpose 
the method of ripples in its latest and most perfect form. 
This method has the advantage that the measurements are 
made upon the liquid surface only, and are thus independent 
of all contacts and contact angles between liquids and 
solids. Also, the surfaces used may be of the highest degree 
of purity. But one source of error remains: the effect 
of the electrostatic field is to diminish the potential 
energy of the deformation of the surface due to the wave- 
motion, and thus to diminish the velocity of the waves 
corresponding to a given frequency—an effect in the same 
direction as that due to a diminution of surface tension. The 
true surface tension at any state of electrification will therefore 
be found from the formula by adding an intrinsically positive 
function of the square of the electric surface density. For 
the production and measurement of ripples the author used 
Lord Rayleigh's tuning-fork arrangement, with Dorsey's 
elegant modification. Stroboscopic experiments not having 
revealed any change of wave length due to electrification, a 
series of accurate measurements on surfaces of both water and 
mercury were carried out under a charge of 25,000 volts. 
Mercury still showed no effect, while water showed a very 
small diminution of wave length due to electrification, which 
increased with time and increasing contamination. Higher 
potentials were therefore employed and measured by applying 
the whole potential difference to the terminals of two con- 
densers arranged in series, and measuring the potential differ- 
ence between the plates of one of them, The maximum 
percentage difference of wave length obtained was 0:3 in the case 
of mercury and 1:35 in the case of water. The instantaneous 
nature of the effect and the identity of the results produced 
by positive and negative charges, go to prove the correctness 
of Helmholtz's “ charge-current theory of the capillary 
electrometer. [BARNETT, Physical Review, May-June, 1898.] 


Magnetisation of Gas Spectra.—E. van Aubel has discovered 
some very pronounced effects of magnetisation on the spectra 
of certain gases, due to а reduction of their electric resistance. 
They are observed in a Geissler tube with a capillary portion, 
as used for spectrum analysis. Some spectra are completely 
transformed when the capillary portion is introduced into a 
strong magnetic field. Chlorine shows several new bright 
lines, while others diminish in intensity. Gently heated 
sulphur shows the band spectrum, which on magnetisation 
resolves itself into a series of brilliant lines. At the same time 
the tube near the cathode shows a fine green fluorescence. 
The phenomena do not depend upon the sign of the magneti- 
sation, and they disappear with it. The spectrum of silicium 
fluoride is completely changed in the magnetic field. Groups 
of bright lines appear in the red, orange, and green, and a 
new bright line in the extreme violet. Some bright bands 
and a green line diminish in intensity, and almost disappear. 

[Van AUBEL, Journ. de Phys., July, 1898.) - 


Period oy Electrical Uscillations.—A. G. Webster improves 
upon Helmholtz's pendulum method of analysing electrical 
oscillations by employing a freely falling body to cut the 
circuit. The body, or projectile," consists of a steel cylinder 
filled with mercury, and weighing 500 grammes. A rod is 
attached to the upper end, and held by a magnet, while the 
lower surface has an agate butt. This, in falling, knocks off 
the contacts of the circuit, which are held in position by small 
auxiliary magnets. At the bottom the projectile is caught in 
a wooden cylinder lined with velvet and chamois skin. The 
results attained by this apparatus may be judged by the fact 
that on several days the position of the zero did not vary by 
an amount corresponding to an interval of a five-millionth of 
a second. [WEBSTER, Phys. Rer., May-June, 1898.] 
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THE HARGREAVES-BIRD ELECTROLYTIC ALKALI | ductors of 21 sq. in. sectional area are used. The electrolytic 


cell in which the whole of the electrical energy delivered by 
this conductor is being utilised is raised by a brickwor 

foundation about 2ft. from the ground, and is internally 5ft. 
deep, 10ft. in length and 14in. in breadth. It is divided into 
one inner anode chamber and two outer cathode chambers, in 


WORKS AT FARNWORTH. 


Through the courtesy of the Directors of the General Elec- 
trolytic Parent Co. we were recently given an opportunity to 
make an inspection of the Hargreaves-Bird electrolytic alkali | the manner described in the previous article on this process. 
and chlorate of soda plant, which this Company has had in | Fig. 1 represents diagrammatically a vertical end section of 
operation for some time past at their works at Farnworth, in | the cell, with one of the anodes in position in the anode 
Lancashire. This plant consists of the complete equipment ! chamber, while Fig. 2 shows a general view of the cell. 
necessary for the electrolytic production of caustic soda, carbon- ! This inner chamber is almost filled with the brine, which 
ate of soda, crystal or ash, bleach and chlorate of soda, the scale is maintained in continual circulation through it and at 
of production of the plant being represented by an output of | a constant level. The outer cathode chambers are kept 
1 ton of bleach per week of seven 24-hour days. It will be | constantly supplied with steam and carbonic acid gas, the 
seen, then, that if the plant is in any way of an experimental ! latter being obtained from the exhaust from the gas engine; 
nature the scale is of sufficiently great magnitude to allow of the solution of sodium carbonate formed on the wire gauze 
the commercial and financial, as well as the electro-technical | cathodes collects at the bottom of the chambers, and is con- 
aspects of the process to be thoroughly and efficiently tested. 

We may state that operations upon this scale have been | 
carried out during a lengthy period, and it has been amply ! 
demonstrated that the Hargreaves- Bird process, as carried out 


at Farnworth, is a commercial process capable of turning out 
ihese chemical substances at & cost which will enable them to 
be sold at a profit at market prices. Indeed, nothing but 
extension or multiplication of the works where this process is 
carried on is required to enable the products of this branch of 
electrochemical industry to become a formidable rival of older 
processes. We believe that in the immediate future this 
extension will take place in this country, as it is already giving 
healthy signs of doing in other countries, and the alkali and 
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Ета. 1.— Diagrammatic Vertical Section of the Hargreavea-Bird 
Electrolytic Cell. 
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bleach markets will be supplied largely and ultimately 
entirely, in our opinion—by electrochemical processes. Of 
this, however, more anon; for the developments are not 
sufficiently matured to justify our publishing details at the 
present moment. 

We published in our issue of February 18 last an illus- 
trated account of the Hargreaves-Bird process and of the 
Farnworth works, from the pen of Mr. J. B. C. Kershaw. A 
detailed. description is therefore not now necessary, but the 
following summary may serve as a useful reminder to the 
reader. The power at Farnworth is supplied by a Crossley 
gas engine, running at 175 revolutions per minute and gener- 
ating 20 f. p. This engine drives by belting a dynamo made 
by Holmes, of Newcastle, the mean speed of the dynamo being 
850 revolutions per minute, and the output 2,400 amperes at 
5 volts pressure. There is considerable loss of energy occur- 
ring in the dynamo at Farnworth on account of the low 
voltage required. When a large number of decomposing cells 
are coupled in series it will be possible to utilise currents 
generated at from 50 to 100 volts pressure, and an efficiency 
of 94 per cent. will no doubt be attainable. There is also 
gome unnecessary loss of energy in the conductors, a drop of 
0:85 volt being observed in the comparatively short lead 
‘between the dynamo and the electrolytic cell. Copper con- 


Fic. 2.—View of the Hargreaves-Bird Electrolytic Cell, at Farnworth , as 
seen in operation. 


tinually running off by the pipes shown in the diagram. The 
diaphragms (Fig. 3) are 5ft, 4in. by 10ft. 4in., including over- 
lap at the edges, leaving 5ft. by 10ft. of active surface inside 
the margin. The cathode area in the cell at Farnworth with 
two of these large diaphragm-cathodes is, therefore 100 sq. ft. 
The anodes at present in use are compound ones, formed by 
boring perfectly round Sin. holes in a number of roughly- 
shaped blocks of gas carbon, and by fitting these upon a round 
shaft of lead-copper alloy. A special cement is used to 
protect this shaft from the action of the brine and chlorine in 
parts that would otherwise be exposed. This novel form of 
anode is the invention of Mr. Connor, of Belfast, and the 
patent is now owned by the General Electrolytic Parent Co. 
A row of six of these compound anodes connected in parallel 
extends from side to side of the anode chamber, and they are 
said to be much superior in every respect to the flat plates 
of carbon which were formerly used. The chlorine gas pro- 
duced at the anodes rises to the surface of the liquid, and is led 
away by the pipe which carries off the overflow of the brine. The 
brine and chlorine are conducted to a separating well, where the 
brine is re saturated with salt, and is returned by a pump to the 
cell, while the chlorine gas is led to an absorbing chamber or 
tower, for the production of bleaching powder or chlorate of 
soda. The principal rooms in the works comprise, in addition to 
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the electric generating room and laboratory, the cell room, the 
evaporation department, and the room in which the diaphragms 
are manufactured. The process of manufacturing the dia- 
phragms is а secret one, but we observed that it includes (1) 
а forming, (2) а drying and (8) a pickling process, the 
diaphragm being of a silicious nature, and built up on an 
asbestos basis. A new diaphragm will last about 30 days on 
the average, but occasionally the life is as high as 75 or 
80 days. 

As regards the electrical efficiency of the Hargreaves-Bird 
process, Prof. W. Ramsay states that careful tests by him have 
shown thatas much as 97:28 per cent. of the electrical energy 
is utilised in producing carbonate of soda and chlorine. This 
is an astonishingly high efficiency, which will enable it, where 
power is cheaply obtained, to turn out these products 
at an extremely low cost for energy. From measurements 
made by Prof. Ramsay, under the conditions that obtain 
at Farnworth, it was found that the cost of electrical energy 
was represented by £1. 4s. 10d. per ton of the equivalent 
mixed products, i.e., soda and bleach. The selling prices of 
the products are put at £4. 10s. and £5 respectively, leaving 
a margin of £3. 11s. 6d. per ton for other costs and for profits. 
On the other hand, in competing with the soda-ash made by 
the ammonia-soda process, Prof. Ramsay finds that the cost 
of current for the Hargreaves-Bird soda would leave a margin 
of only £2. 17s. 5d. per ton. All other costs are reduced to a 
very low figure by the simplicity and compactness of the 


—- er 
i a à 
+. ^ Ш lho 

' 

“i 

7 

Ж 


a er eg 
e EE, 
22 ai a m О 


ҮҮ Т ШЕШ? $295 
= БА ut Lax А „ 
u. | | 

+ 


Fic. 3.— View of a Hargreaves-Bird Diaphragm after constant use, showing 
the Incrustation on the Surface. 


plant, and by the small amount of labour involved in its 
operation. The process being a continuous one, and each 
cell being required to be Jaid up for renewal of the diaphragm 
only about once а month, the maximum possible output is 
obtained from the plant. Renewal of the diaphragm is carried 
out in а short space of time, the actual time occupied in 
replacing the diaphragm being only 15min. to 20min., though 
some few minutes are required to empty and refill the cell. 
Where а battery of cells is employed the separate cells may 
be renewed in rotation, the current being shunted across the 
terminals of the cell for this purpose. 

Besides the exhaustive tests carried out by Prof. Ramsay, 
equally searching and, we may add, not less satisfactory tests 
have been made by a number of other experts. Space does 
not permit of our giving in detail the results set forth in these 
tests, copies of which are now before us. Messrs. A. Norman 
Tate and Co., of Liverpool, state that on boiling down а 
sample of the solution of carbonate of soda made in their 
presence, and sampled and calcined by them, the residue—a 
soda ash of excellent colour -was found to have the following 


composition :— 

"Carbonate ol b b aho thr ern E ruis 97-907; 
Chloride of sodium be ооо ote ess Snpra) Seaens 1:557 
Sulphates, &c. ............ „оона nm . 0517: 

10000 


* Equal to 58°, commercial alkali. 
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The percentage of carbonate of soda obtained by Prof. 
Ramsay was 97:69 per cent., practical the same as the 
foregoing. 

Another aspect of the electrolytie process is exemplified in 
the following extract from the report of one who was formerly 
an inspector under the Alkali, &c., Works Regulation Acts :— 


The feature of the electric process which may be said to attract me 
most strongly is that which promises the entire avoidance of all nuisance,. 
either from the process itself, the materials employed, or from the waste 
materials left behind. Му life work has largely been directed to the 
diminishing the noxious emanations from the Leblanc soda works, and 
though much has been accomplished in this direction, there has always 
been a painful residuum of evil which seems inherent to the process. 
Under the electrolytic method, however, all this is swept away. No smoke 
or acid gases of any kind are liable to escape, there will only be the chlorine 
itself, and this produced, not intermittently but in constant stream, can 
easily be controlled. There will be no waste materials, offensive or not, 
even the gases of combustion, the chimney smoke, will be used, I presume, 
as a source of carbonic acid for carbonating the soda as it flows from the 
iac tc, it Not only have the waste materials from the Leblanc 
process been a source of terrible nuisance, but a cause of heavy expense in 
providing land on which to deposit them. The latter remark applies 
largely also to the ammonia-soda process, where many acres of land are 
covered with a deep bed of lime and chalky mud. Unless the ashes of the 
coal burnt are considered as a waste material, there will indeed be noneat 
all from the electrolytic process. 


In conclusion, we have to express our thanks to the 
directors of the General Electrolytic Parent Co. for the 
facilities they have afforded us to inspect their works and to- 
obtain particulars of the process as carried on therein. 


CARBONS FOR ELECTRIC LIGHTING AND OTHER. 
PURPOSES.* 


BY FRANCIS JEHL, 
(Continued from page 388.) 


Squirting Carbons.—W e see, thus, that electric light carbons. 
are squirted out of the press at а very high pressure; for with 
а maximum water-pressure of 400 atmospheres the cylinder 
containing the carbon cakes received a pressure that is nearly 
1,100 atmospheres, that of Press 8 about 900 atmospheres, 
and that of Press 5 about 200 atmospheres. It may also 
be mentioned that Press 1 can squirt out about 40 kilos. of 
material per hour, Press 2 about 120 kilos, Press 3 about 150 
kilos, and Press 5 when making electrodes or large carbon 
plates about 1,500 kilos. The velocity with which carbons 
are squirted out of the Press per minute varies between 8 
and 10 metres, as it depends upon the diameter ot the carbons- 
being squirted. It must be remembered that Press 1 is used 
for carbons of small diameter, the sizes generally used in 
practice, while Presses 2 and 8 are used for larger size carbons, 
from 18mm. upward. It is self evident that there are more 
kilogrammes of material per hour squirted out of the presses 
that make large size carbons, electrodes, &c., than those that. 
squirt small size carbons. It may be mentioned that carbons- 
of small diameter can also be squirted out of Presses 2 and 3, 
but in that case the valves of the press must be only partly 
opened, or else the velocity with which the carbons are squirt 
will be too great. It is, however, best to use only a machine: 
or press to do the work it is designed for, and not to expect it 
to do all kinds of work, as every machine, engine or apparatus, 
no matter in what branch of an industry it is used, has ®- 
specified limit to do a certain kind of work, above or below 
which limit its efficiency is impaired. The hydraulic advance 
presses that are only used for compressing the carbon cakes. 
as they come from the pounder machines can work off about- 
180 cakes per press per day of 10 hours. These cakes are 
then piled in pyramids near the presses that squirt the car-: 
bons, &c., and are taken when wanted. They are generally 
laid on a low platform, so that they do not come in contact- 
with the floor, which is never clean in a carbon factory. 

The cakes of different mixtures are all piled in their respective: 
places, and it is well to have the low platform divided into 
compartments for each kind, so that no confusion can arise 
when taking them away to the press. 


From a forthcoming book to be published by The Electrician Printing. 
and Publishing Compeny (Limited). All rights reserved. 
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Mouthpieces.—It must of course be understood that, when 
carbons of different diameters are squirted, mouthpieces must 
be placed in the presses according to the diameter of the 
carbon desired. "These mouthpieces are generally made of 
chilled steel, and fit well into the opening made for them in 
the front part of the cylinder that contains the carbon mass 
or cakes. It is well to have them long, and when in use to 
keep them warm. There is generally a sort of а steam jacket 
that provides heat, but the writer knows some factories that 
heat the mouthpieces by means of а Bunsen burner. For a 
‘simple solid carbon the mouthpiece has a plain circular 
boring, according to the diameter of the carbon it is intended 
for, while, when a cored carbon is made, a three-legged spider, 
having a long needle screwed in its centre, is inserted into 
the mouthpiece at the end that is in the cylinder containing 
the carbon mass. The three legs of the spider stand on a 
‘circular ring and slope upwards, coming to а point, and on 
the inner side of the apex the coring needle is screwed. It is 
‘self-evident that a flat spider would soon be broken, on account 
of the great pressure in front of it, whereas one having a 
pyramidal form acts more like a spear. It is also well to 
have the legs of the spider with an edge on the outside, which 
thus prevents the carbon material from pressing too much as 
the edges cut and push the material aside, which is forced 
to pass through the intervening space between the legs and 
out of the mouth-piece. Some manufacturers use a needle for 
coring that has a plain circular cross-section, others use a star 
of some form. One object in using these ditferently-formed 
needles for coring is to get а larger resistive surface, thereby 
preventing the core from falling out, which often happens 
when the carbon is burning, апа sometimes even in transpor- 
iation. However, the falling-out of the core is mostly due to 
the slap-dash manner in which such carbons are cored. 

The cores of carbons vary from about 2 to 4mm. according 
tothe diameter of the carbon, larger carbons having larger 
-cores. As carbons shrink when they are baked, it is necessary 
to take this fact into &ccount when the mouthpieces are made. 
The shrinkage depends greatly upon the material used, and, 
as has already bcen stated, the best material is that which has 
very little volatile matter. Good lampblack, well calcinated 
petroleum coke and tar, which js already deprived of the 
lighter oils that go over with it in distillation, should only be 
used. Then again the shrinkage depends upon the pressure 
at which the carbons are squirted, and the temperature at 
which they are baked. No definite figure can therefore be 
given, and the writer has seen some carbons shrink 01mm. and 
others 1mm. and more ; it is safe to state that the mouthpieces 
can be made about 0:8 of a millimetre larger diameter than the 
size they are intended for, although experience will soon show 
what constant it is necessary to take. There is another fact 
to be considered; namely, after the press has squirted out 
80,000 or 100,000 metres, it will be found that the bore of the 
mouthpiece has enlarged, and it will soon be found that it is 
necessary to discard that particular mouthpiece and use it for 
larger-sized carbons. This grinding out of the bore of the 
mouthpiece by the carbon mass as it is squirted, is felt more 
when gas retort carbon mixture is used than when the lamp 
black is worked. Such mouthpieces can always be used again 
for carbons of larger diameters when their bore has been 
worn, thus lasting а considerable time. It is well, how- 
ever, always to keep a good stock of mouthpieces on hand 
for all the different sizes of carbons, together with plenty of 
spiders with needles. The firm’s name or the quality of the 
carbon is generally impressed upon the carbons by means of 
& small engraved wheel which is placed at the front of the 
mouthpiece. Some makers also impress the carbons as they 
are on the cutting table by simply running an engraved wheel 
with a handle over them; the first method is however to be 
preferred as it saves time and makes a better job. 


Repair Shop.—It is hardly necessary to state that every 
carbon factory has a small repair shop attached to its works, 
and that they make their own mouthpieces and do nearly all 
their repairing. The repair shop consists of a few lathes of 

erent sizes, an upright drilling machine, vices, a small 
forge, and the necessary hand tools. 

Binding and Packing. We will now proceed with our 
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carbon making. The carbon cakes as needed are taken from 
the low platform where they were piled after having passed 
the advance press and are put into the cylinder of the 
hydraulic press. The ram being in the water cylinder there 
is plenty of room for this operation. The valve is turned on 
80 that the water can pass into the water cylinder which 
pushes the ram forward into the cylinder containing the 
carbon mass, and the latter is forced out of the mouthpiece. 
Ав the squirted carbon issues from the nozzle on an inclined 
table with a sheet iron pan that is placed alongside of it, the 
man operating the press breaks it off in lengths of about 
1,100mm. to 1,200mm. The rods of carbon roll down the 
inclined table into the pan, which is taken away when full 
and another pan substituted. The carbons ate then taken off. 
the pan and put on a table having a sheet iron plate on which 
the carbons are rolled, the operater using а flat board for the 
purpose, as the rods often get crooked in handling. The 
carbon rods are then bundled and packed together by being 
laid in the binding form shown in Fig. 19. These forms are 
usualy made of wood and so constructed that the carbons 
form a six-sided bundle or pack. One of the sides of this 
binder is adjustable by means of the thumb screw: as shown 
in the illustration, so as to fit carbons of different sizes. 
The bundle is generally bound with iron wire, which is placed 
in the spaces between the parts of the form in which the 
carbon rods rest. Flat pieces of carbon are generally 
interposed between the wire and the carbons so as to prevent 
the wire from cutting or denting the carbons when bound, as 
the wire is tightly drawn around the carbons and its ends 
twisted by means of pliers. The number of carbon rods in a 
bundle varies of course according to the diameter of the 
carbons, as the size of the bundles is always the same, they 
being generally all placed in retorts of the same size. About 


Fic, 19. —Pemsel's Binding Forms. 


100 or 110 10mm. carbons are contained in one bundle. 
After being carefully placed into the chamotte retorts, which 
are about 1,100mm. to 1,800mm. high, having an internal 
diameter of about 150mm., and an external diameter of 
200mm., the sides and all spaces are filled with carbon dust, 
which is tightly pounded in by means of a long, light wooden 
pounder, resembling a flat spoon. It may be mentioned that 
if the carbons are cored ones the opening at the cores are 
sealed in order to prevent carbon dust from getting in, which 
would obstruct the passage to the coring material afterwards. 
Some manufacturers use plaster-of-paris for this purpose, but 
the writer thinks small wooden conical pegs would be more 
suitable, as they would carbonise, and thus not contaminate 
the carbon powder used in packing. One object in having the 
carbons well fixed and solidly packed in tiae retorts is to pre- 
vent warping as much as possible when they are in the baking 
furnace. The object also in using retorts of such small 
diameter is to get the carbons well and evenly heated when 
subjected to the heat of the furnace. This cannot be done 
otherwise on & commercial scale, while at the same time the 
handling is easier. There are one or two mauufacturers that 
employ an altogether different system in packing, as they have 
not yet the modern furnace. On account of this fact they 
have a hard struggle to compete with those makers that are 
up to the times. 

Electrodes, carbon brushes and battery plates, if not of 
large dimensions, are also carbonised in chamotte retorts, and 
if of large size they are packed in the oven, being covered 
with carbon dust and chamotte slabs. However, in the furnace 
system, which will be described later, it will be seen that 
furnaces are especially suitable for retort baking, although 
they are also built with compartments in which large electrodes, 
battery plates, &c., can be packed and carbonised. Sometimes 
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these modern furnaces are built on a combined system, in 
which the retorts and compartments are used. 

I will now explain the old method which is still in use in one 
or two factories here in Europe, but is, as has already been 
stated, not commercially equal to the modern way. Although 
it may appear cheaper at first, it is nevertheless costly in the 
end. These manufacturers take the carbons as they are 
squirted out of the press, and break them off also in pieces or 
lengths of 1,000mm. or so, as above explained. The carbon 
rods are then taken to a table, and laid side by side, after 
which they are cut, while in the soft state, into the required 
lengths used in practice, by means of a sort of cheese-knife, 
which the workman runs over the carbon rods, allowance being 
made, of course, for shrinkage. After this operation has been 
completed they are taken to the pointing department. The 
machine in which the carbons are pointed consists of a sort 
of lathe, in the chuck-wheel of which are held three short 
knives about 120deg. apart and tapering inwards. In fact, the 
apparatus somewhat resembles the well-known lead.pencil 
sharpeners found in all stationery shops, but has three knives 
instead of one. In connection with gear-wheels and eccentrics, 
there is a holder that grips the carbon. This holder works 
periodically, and when it grips the carbon it goes forwards 
and backwards. In going forwards it puts the tip of the 
carbon into the mouth of the pointer, which thus shaves off 
its end into a point, and then it recedes. When back into 
its original position, two small revolving arms pick up the 
carbon and throw it on а table, the arms, holder and 
knives being all in connection with one another by means 
of gear-wheels. The whole apparatus is a very simple one, 
and can point about 20,000 to 40,000 carbons in a day. It 
is evident that it is easier to point the carbons while in 
the soft state—that is, before they аге baked—and that 
а man can point more soft carbons than baked carbons in a 
day, for the latter must be pointed on an emery wheel. Ап 
emery wheel can point only about 5,000 carbons in a day, 
which is one-fifth of what can be done when pointed in the 
soft state. There would be no faults with this system of 
pointing in itself, but as in the modern system the carbon rods 
are baked in lengths of 1,100mm. or во, it cannot be applied. 

The tips of the cored carbons, after being pointed, are 
smeared up at both ends with plaster-of paris, in order to 
prevent the carbon dust from getting in when they are placed 
in the oven. The carbons are then packed in bundles which 
are tied with iron wire similar to what has already been 
explained. The carbon bundles are not placed in retorts, but 
simply piled upon each other in the one chamber that the 
furnace has. They are then covered with carbon dust which 
cannot be packed tightly, over which dust chamotte slabs are 
placed in order to prevent combustion. Such a furnace 
chamber is generally packed with 50,000 carbons or more, 
according to the diameter. On this large heap of carbon the 
flames are allowed to act on all sides, first gently and then in 
full blast. The operation of packing, carbonising, leaving to 
cool, and then taking the carbons out takes about five or six 
days. In cooling down all the heat contained in the large 
pile is lost, as it goes out through the flue. When the carbons 
are taken out it is generally found that a very large percentage 
of them are crooked—that is, have warped. The writer has 
seen heaps which had about 80 per cent. of warped carbons. 
Warped carbons in general mean loss of labour and fuel, 
which means money. The defects of this system are, thus, the 
following :—(1) A carbon of a small length has relatively far 

more play to warp when in a bundle, which is not in a retort 
and not packed tightly with carbon dust. In Fig. 20, for 
example, suppose the heavy shaded part b'a b to represent a 
small length of carbon that has warped, while the heavy lines 
show two carbons of greater length c and d. It will be seen that 
on the whole it is not much, and may be only 4 millimetre or 
two, yet such carbons are no use in arc lamps, as they would 
soon flap over on the sides and short-circuit the lamp. If we 
suppose that this short carbon was a long one and had full play 
while in the furnace, that is nothing to resist the warping, it 
would no doubt warp, as shown by the extension in dotted 
lines a'a”. But when using long carbon rods and packing 
them tightly in retorts, the carbons cannot have such play and 


thus cannot warp as the dotted linesshow. The space between 
the long carbons c and d, when in the retort, and after having 
shrunk is, let us say, a. If then the carbon c had an inclination 
to warp it could not warp or bend more than the space a allows, 
and would thus, on the whole, be a straighter carbon propor- 
tionately than the small carbon ù a b, if warped or bent 
through the same space a. In other words the small carbon, 
using the same space that results from shrinkage, can bend 
through an arc of very small radius compared with the radius 
of the arc of the long carbon. Practice has verified this, and 
the number of crooked carbons obtained in the retort method 
is very small, and if care is taken in packing it may be as low 
as 1 per cent. In the retort method it is thus here where a 
great saving comes in as against the other system. 

(2) The furnace system has a very great influence as regards 
the quality and warping of the carbons. In carbonising 
carbons it is required to heat them very gently at first. The 
temperature should not be more than 140°C. at first, and it 
should then rise by small steps until the greatest heat is 
obtained. This cannot be done in the old system of furnace 
where there is only one chatnber for each furnace, and where 
the regulation depends upon the attendant or furnace man. 
You can instruct him to start the furnace with а small heat 
for 80 or 40 hours and then increase gradually, but it is easily 
imagined what it is to depend upon a man in such cases, 
especially in the night time, when he is alone in the factory 
and feels like taking a nap. He will pile coal into the furnace 
to last for & couple of hours and retire. Then, again, 
where there is such & large mass of carbon in one heap, 

covered up well with dust and slabs, it is 
nen very difficult to heat up such a mass slowly 
ix without taking & very long time in doing 80, 
E considering the low coefficients of con- 
ductivity of the chamotte slabs and the 
carbon mass, and also the distance from 
which the inner carbons are from the source 
of heat. Thus while the outer bundles of 
carbons may be warm or hot the inner ones 
may be cold, and as the heat increases 
there will be а sudden rush of heat that 
will warp all the inner carbons. In the 
modern system of carbonising furnaces this 
cannot happen, as an attendant if negligent 
can under no condition produce such & 
result, for the furnace consists generally 
Ux of about 82 small chambers, and only one 
“ar chamber at a time receives the heat, which 
Fic. 20.—Diagram then circulates through half the other 
mE how Саг- chambers. It will thus be seen that each 
ons can Warp. Successive chamber from the one in which 
the flames play, receive gradually less heat until at the end 
chamber the temperature of the gases is only about 140°C- 
to 150°C., after which the gases go into the chimney. 

(8) The great saving of fuel in the modern furnace system 
as compared with the old one is apparent, for in the old system 
the carbons being all heaped up in one pile, the fire is sta 
slowly and allowed to play against the carbon mass, after 
which it goes directly into the flue to the chimney. In the 
new system this heat instead of going directly into the 
flue circulates through about 16 to 18 chambers and dissipates 
itself in warming up the retorts in those chambers, while 
the cold air that is necessary for combustion goes through 
the retorts in the other half of the chambers, which have 
been already carbonised and are hot, and thus the air takes 
the heat away from these chambers and arrives hot at the 
chamber that is in action. In the old furnace system with a 
single chamber the carbons, after being carbonised, a 
allowed to cool by letting the air pass through into the е 
This saving of heat is considerable in the new furnace, an 
means money to those that have adopted the system, Ihle 
the temperature that can be obtained in the new system 8 
much higher and more constant than that of the old system. 

These are the reasons why the system of carbonising h 
been changed and why better carbons are made nowadays 
than a few years since. Of course it is very fascinating 
cut and point a large number of carbons per day when in ® 
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soft state, but all these advantages do not balance the results 
obtained with the new system. I have repeatedly used the 


expressions the new system ” and modern furnace"; but 


it may be mentione1 that actually they are not new, and that 
furnaces built as above described were first designed years ago 
by George Mendheim, who built them for the pottery indus- 
tries and the like. Of late years they have been adopted by 
many of the carbon manufacturers, who recognised their 
advantages, and the writer uses the expression ‘‘ new” 
because there are many works yet that have not got them, 
while some do not seem to know of their existence. There 
is, however, another great commercial advantage in cutting 
down the carbons after they are baked or carbonised, instead 
of having them cut when soft, and that is that a manufacturer 
can keep a 1espectable stock of carbons always on hand, and first 
cut them down to their proper length when ordered. It would 
require a tremendous stock of carbons if they were already cut to 
the sizes used in practice, as there are about 70 different sizes. 
The sizes used nowadays in practice vary from 8mm. to 
22mm. in diameter, and from 150mm. to 400mm. in length. 
It will thus be seen that, instead of keeping about 70 sizes on 
hand, it is only necessary to keep about 25 kinds. Formerly 
in the good old easy days carbon purchasers gave their orders 
six months in advance, but at present when an order comes in 
it is expected to be fulfilled immediately, or as soon as possible, 
and if you cannot promptly execute the order, the party order- 
ing will go to a competitor where he is sure to find the carbons 
on hand. To cut and point the carbons will not take long, so 
that every large manufacturer keeps a good stock on hand in 
order to be able to execute rapidly any order coming in. Some 
years ago there were only about three or four firms in Europe 
making carbons, while at present there are some 15 or more, 
and they keep on increasing as the demand for carbons is 
getting larger every year, while also new articles come daily 
into use, as electrodes for chemical and smelting purposes, 
carbon brushes, &c. It is really surprising to see the number 
of new arc lamps installed yearly, and the number of electro- 
chemical and smelting works that bob up in all countries, 
which means there will be a greater demand for carbon 
articles. In fact some of the smelting works, as, for example, 
the ** Aluminium-Industrie Neuhausen," in Switzerland, make 
their own electrodes now, having installed a small carbon 
factory in connection with their works, and no doubt many 
others will follow, making their electrodes cheaper than they 
can buy them, as frequently one of the principal questions that 
decides, whether such an electrolytic or smelting works will 
pay, is the cost of the electrodes. 
(To be continued.) 


a ] ͤʃT—— РЕСНСНЭ 


THE, ASHCROFT ZINC EXTRACTION PROCESS AT 
COCKLE CREEK. 


Thie Ashcroft zinc extraction process for the extraction of zinc 
from mixed sulphide ores by means of electrolytic deposition be- 
came the property of the Sulphide Corporation in the year 1895, 
and after trial at the experimental works at Grays, in Essex, 
steys were taken to test its value upon a large industrial scale at 
{һе Broken Hill Mines in New South Wales. In а recent article 
contributed to the Elektrochemische Zeitschrift by Dr. Richard 
Threlfall, a very full description of the process and of the plant 
fected at Cockle Creek is given, with illustrations of the geriera- 
ting plant, the leaching vats, and the electrolytic tanks. Since 
the date of this article it has been publicly announced that the 
e$onomic results of the first trial at Cockle Creek have not been 
Saccessful, and that the electrolytic plant is to be shut down; 

ile the operations of the Sulphide Corporation are to be confined 
ecd concentration and smelting of the raw ores. On account, 
however, of the importance of this attempt to work the refractory 
Broken Hill ore by an electrolytic method,* апа on account of the 

obability that further efforts will be made to render the electro- 
D cic process а Success we give our readers below a fairly full abstract 
êf Dr. Threlfall's article. 

The Broken Hill ore contains on the average 30 per cent. lead 
{па 30 per cent. zinc as sulphides, with 2502. silver to the ton. 
home portion of the lead is separated from the zinc in the concen- 
trating plant, and the latter portion of the ore with its silver 
eontents is then subjected to the Ashcroft treatment. This 
Consists in first crushing the ore, and then roasting it under such 


| * The capital of the Sulphide Corporation is £1,100,000. 


conditions of temperature and access of air, that the zinc aulphide 
is transformed into a mixture of oxide, sulphate and basic sul-: 
phate. The roasted ore is then charged into leaching vats con- 
structed of wooden staves, and of circular form, where it is leached 
with a solution containing 10 grammes iron as chloride, and an 
equivalent amount of sodium sulphate per litre. The zinc passes 
into solution »ccording to the following equation :— 

3Zn0 + Fe,Cl, +3H,0 = 3ZnCl, + Fe(OH), 
while the iron, lead, manganese and silver remain in the leaching 
vat. The leaching is repeated with the same volume of solution 
until its zinc contents reach 30 grammes per litre. It is then freed: 
from the small quantity of iron and silver which it contains by 
heating with zinc oxide, and by passing through filter presses im 
order to remove the precipitated impurities. 

The solution of zinc chloride is now ready for the electrolytic 
procedure. This is carried out in wooden tanks 6ft. by 6ft. by 6ft. 
constructed of Californian red wood, each tank being divided into 
four compartments by means of wooden partitions and canvas. 
Each tank contains 52 anodes and 48 cathodes, the dimensions of 
these being in every case 4ft. by lft. This comparatively small 
size enables them to be easily handled by the workmen. The anodes- 
in two-thirds of the tanks are of iron, in the remaining third they 
are of carbon. The cathodes are in every case of thin rolled zinc. 
Spin. thick. It is not possible to clearly explain the electrode 
arrangement without the accompanying diagrams, but briefly it is 
as follows: The zincchloride solution first traverses all the cathode 
compartments of the system of vats ; in these zinc is deposited by 
the action of the current. The effluent from the cathode compart- 
ments contains 12 grammes zinc per litre (it is not economical to 
go below this limit), and it is now passed through the series of 
anode compartments of the same system of vats. In those containing 
iron anodes, iron is dissolved in equivalent amount to that of the zinc 
deposited; while in the remaining third this ferrous chloride is raised. 
to the ferric state by the chlorine liberated at the carbon anodes. 

The chemical equations for these reactions are as follow :— 

ZnCl, + Fe = FeCl, + Zu 
2FeCl, + C], — Fer Cl, 
The electrodes are connected in parallel, and the vate in series ; 
the E. M.F. varies from 1 to 2:8 volta, according as iron or carbon 
anodes are used. The system of vata is so arranged that the whole 
number absorb 120 volts—the pressure at which the generating 
plant delivers the current in the vat house. A current-density of 
D amperes per square foot is obtained under these conditions, and 
the cathode area is suflicient to permit of 5,000 amperes being 
passed through the system under normal conditions of work. One 
of the great difliculties in zinc deposition is to avoid the formation 
of zinc sponge at the cathode. It is evident that there have been 
unpleasant experiences of this kind at Cockle Creek, and Dr. 
Threlfall states that Ashcroft has sought to overcome the difficulty 
by adding zinc oxide or caustic alkalies to the electrolyte before it 
passes into the cathode series of cells. He himself expresses doubts 
as to the value of this addition, and states his belief that unsatis- 
factory deposits of zinc are caused hv small quantities of unrecog-- 
nised impurities in the electrolyte. When once a solution of zinc 


| has been. obtained which yields a dense metallic deposit of zinc at 


the cathode, he states that current-densities varying from 2 up to 
110 amperes per square foot may be used without detriment to the- 
metallic characteristics of the deposit. 

The generating machinery at Cockle Creek consists of five Babcock 
and Willcox boilers each of 500 н Р. capacity. These supply steam 
to five Willans engines direct coupled to five Siemens dynamos. 
The smaller machines deliver 1,100 amperes at 120 volta; the 
larger ones 2,200 amperes at 120 volts. Each dynamo is provided 
with a separate switchboard, through which it is connected to the 
common conductor. The electrolyte is maintained in rapid circu- 
lation through the electrolytic vats. This is effected by means of 
four large storage tanks placed at the end of each double row of 
depositing vats. "These tanks are at different levels, and pumps are 
used to raise both the anode and cathode supply of electrolyte to the 
higher storage tanks, from which it flows by gravity through the 
system of vats back iuto the lower storage tanks. 

The above plant was put into operation in March, 1897, and 
during а run of four months produced 150 tons of zinc. The 
economic results were as already stated, unfavourable, and the 
directors of the Sulphide Corporation decided, that if, after some 
alterations in the plant had been carried out, a second run of three: 
months did not yield better profite, the electrolytic recovery plant 
must be stopped. This second trial run at Cockle Creek was com- 
menced in November last, and although no public announcement 
concerning the result has yet come under our observation, we hear 
from private sources that the production of zinc was again unsatis- 
factory and insuflicient to give financial stability to the process. In 
view, however, of the money sunk in the machinery and plant at. 
Cockle Creek, it is probable that further attempts will be made to 
render the process а success ; especially as Mr. Ashcroft is under- 
stood still to have faith in the possibilities of the electrolytic 
method of treatment for refractory sulphide ores, 
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Castner-Kellner Alkali Co. (Limited) v. Commercial 
Development Corporation (Limited). 


The hearing of this action (reported in our last issue) was resumed on 

Friday last. 
Mr. MOULTON, continuing his opening remarks, addressed himself to 
the point of disconformity, and pointed out that those were the provisional 
апа complete specifications. The former foreshadowed with reasonable but 
not absolute precision the nature of the invention sought to be patented, 
and the complete specification might contain variations from the 
provisional, but must not differ from it in essential principles. 
The object of the provisional specification was to enable an inventor 
who had made a discovery or invented a piece of novel mechanism 
to get a provisional grant for some months, during which he was at liberty 
to improve and develop his invention. The inventor was allowed to make 
any addition he chose so long ав it was in &ccord with the fundamental 
invention. For instance, when Edison invented his telephone transmitter 
he put in tlie provisional specification describing it roughly. Between the 
provieional and complete specification he hit on the phonograph. Well, no 
‘more worthy invention was ever made, but, unfortunately, Mr. Edison 
went and consolidated it into the complete specification of the telephone. 
It was not in the provisional specification at all, and when it came before 
Mr. Justice Fry he had no alternative but to hold that Edison had in his 
complete specification claimed an invention which was outside that which 
he had put in the provisional specification. 

His LORDSHIP : Did that invalidate the whole thing ? 

Mr. MOULTON: Yes, it was struck out. Of course, a grant has to be 
either valid or invalid, and our patent grants are just the same as grants of 
manors, &c. They are either valid or invalid, and if there is anything 
which makes it invalid it is struck out. So they struck out the claim for 
the phonograph. 

His LORDSHIP : Yes, the introduction of the unjust claim failed, but 
that did not prevent Mr. Edison keeping to the good claim. 

Mr. MOULTON replied that Mr. Edison had to go through the form of 
disclaimer. Applying this illustration to the present action, he admitted 
that there were additions to the plaintiffs invention as described in the 
complete specification, but they were all in conformity with what was 
claimed in the original specification, and possessed no feature of discon- 
formity. Referring to the defendants’ apparatus, he submitted that 
though it showed differences of construction, yet it carried out precisely 
the process patented by the plaintiffs, thus depriving the plaintiffs of the 
profit which the law said they should enjoy for a novel invention. Other- 
wise, if an inventor was not protected, he would have no inducement 
to obtain new discoveries, which could be copied by others. The 
whole effect of the patent laws was to insure that an inventor 
should be protected against infringements by inventions which did not 
differ from his principle, though they might adopt some different methods of 
arriving at the same result. In the plaintiffs! invention the novelty was 
that the mercury used in obtaining the caustic soda was kept stationary 
in its pau, whilst the chambers holding the salt solutions moved over a 
steel sheet charging and discharging the mercury and just keeping up a 
continuous process, In the old methods it had been thought necessary to 

.paddle the fluid mercury round in its container, but it was Mr. Kellner 
who discovered that it was wholly unnecessary to move the mercury, and 


patent. The plaintiffs first heard of the infringement by the appearance 
of a prospectus of a Company which proposed to sell this invention for a 
very large sum to the public. The plaintiffs thereupon took steps to 
assert their rights. The defendants thereupon brought an action for 
threats and made an admission that they were going to use Rhodin’s 
invention, that being patent No. 21,509 (1896). 

His LORDSHIP : What do they say about that ? 

Mr. MOULTON: They said they were going to use it, and that is the 
model of the patent which I have put in. They bought Rhodin’s patent. 

Mr. JAMES SWINBURNE gave evidence bearing out Mr. Fletcher 
Moulton's opening statement as to the method of working plantiffs' process. 
Witness explained earlier methods of obtaining caustic soda with the 
object of showing the novelty of plaintiffs’ patent, and in reference to that 
of defendants' patent he pointed out that it acted on the principle of first 
covering the mercury and then having it exposed to the water, thus charg- 
ing it and discharging it in the same way as the Castner-Kellner patenta. 

Cross-examined by Mr. TERRELL: The idea of electrolysing salt so aa 
to produce sodium and chlorine was very old, and various devices had been 
known for many years. 

His LORDSHIP : What point are you on? 

Mr. TERRELL : I am going to show exactly what Kellner has advanced 
upon the knowledge before him, and then to show that the small amount 
of advance he has made is just the part that we have not taken. 

WITNESS said that in Atkins and Applegarth's patent in 1890 there 
was а device by which salt and water was electrolysed, the sodium being 
carried into mercury in one vessel and then the mercury was turned in to 
another and decomposed by means of water. In Castner's specification he 
had got two poles and two separate partitions, one of them to contain the 
salt solution to be electrolysed. They were separated from each other by 
а partition, which went down until it touched the mercury and sealed and 
divided the salt solution from the water. The cells were fixed, the two 
containing vessels being both covered in at the top. At the bottom there 
were moving arms revolving slowly and the mercury was brought by these 
revolving arms from the cell, where it is charged with sodium to the cell 
where it is discharged of sodium back again, and the process was con- 
tinuous. The moving arms moved the mercury by direct propulsion and 


| that might be moved either in that way ог by friction. 
partly driven by the paddles апа partly by friction. 


this was the novelty of his invention. That feature plaintiffs alleged was 
adopted in defendants’ specification, and therefore infringed plaintiff's 


The mercury was 


His LORDSHIP: Substantially, instead of moving the mercury by 
paddles the bottom of the pot revolved, and that is the same movement of 
the mercury ? — Practically. 

WITNESS: Kellner (in Fig. 7) had got stationary vessels or bells, 
and so far he was like Castner. He had got a bottom (A) on 
which the mercury rested, and so far he was like Castner. He had 
got the bottom (A) made into a separate dish, and so far he was 


different from Castner. He revolved the dish with the mercury in it. 
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Fig. 7 of Kellner's Patent Specification 20,259, 1894. 


The dise A revolved, and, revolving, carried the mercury with it. So in 
relation to the fixed bells the mercury in Kellner was shifted from place to 
place, just the same as it was in Castner by different means. In the one 
case the mercury was moved by being disturbed, whereas in the other case 
it was carried, so to speak, bodily round. In relation to the cella, the 
movement was the same. 

His LORDSHIP: If I carry a glass of water I do not call that water 
flowing, although I am moving it from one place to another. 

. Mr. TERRELL: Yes; that is true. You have got the statement of my 
learned friend that his invention was stopping the actual flow of the mer- 
сигу. l am going to show, I think, that the specification does not say 
that, and that is an invention of my learned friend, who tries to create а 
distinction between Castner's and his patent. 

WITNESS: In Kellner as in Castner the cells were fixed, and tbe 
mercury was transposed from cell to cell by being moved from one to the 
other by mechanical means. This patent of Kellner was not now in actual 
use in England so far ав he knew. 

His LORDSHIP (to Mr. Bousfield) : Are you bringing an action for the 
infringement of a patent which you never use? 

Mr. BOUSFIELD : That is so; but your lordship sees we own а group 
of patents. \ 

His LORDSHIP: A sort of dog in the manger. | | 

Mr. BOUSFIELD: We own a group of patents, and we hgve certam 
improvements not before your lordship, and we use the very bet. 

His LORDSHIP : At present you are bringing an action ѓо“ infringe- 
ment of a patent you do not want. \ 

Mr. BOUSFIELD : Ves; but Rhodin wants to compete with us, and to 
sell it for a large sum of money to the public. i 

His LORDSHIP : You do not want to let him have your 
you do not want it yourself. 

Mr. BOUSFIELD : We wish to retain our monopoly. Yo 

Mr. TERRELL (to Witness); You heard Mr. Moulton in his ‹ репор 
suggest economy of mercury as a point! 

His LORDSHIP: Не did not say it was shown in the specificatiqu, but 
that it was suggested in the specification. There is nothing whateer to 
show that mercury was saved. 

Mr. TERRELL: I was going to show the failure of his argument. (To 
the Witness.) In Castner's (Fig. 1 of 1892) both operations take |place 
simultaneously and uninterruptedly ?—I am not sure in Castner’s whither 
he has not to stop one of his cells ata time. In my opinion there iW 0° 
advantage from a commercial point of view in Kellner over Castner’s 
patent (No. 16046) so far as the saving of mercury is concerned. There 
would, perhaps, be less mercury used in Castner’s than in Kellner’s pate it. 

In answer to his Lordship, Mr. TERRELL said that he should sub 
at the proper time, that, if the defendants had infringed, there was 
subject-matter for the plaintiffs’ letters patent, because there was no sug) 
stantial invention over and above what Castner had done before. 

His LORDSHIP: Well, first let us see about that. It is suggested ФУ 
Mr. Moulton and by this witness that there is an advantage in carrying t 
mercury quiescent, as distinguished from flowing, and that that is suf 
cient novelty of the improvement to form the subject-matter of a paten 

Mr. TERRELL: That advantage has been over and over again held n 
to satisfy the requirements of the patent law. It must be an advantat 
which involves substantial invention. 

His LORDSHIP : At all events, you say that if you have infringed b 
what you have done then it does not matter, as this man's patent is not 
good patent, but simply a repetition of what has been invented long before 
and when it differs from anything before it does not form tbe subject 
matter of a patent. 

Mr. TERRELL said that that was his submission. 

In answer to his lordship, Mr. TERRELL said that he waa going t« 
admit that if there was any distinction between the rotary movement ап, 
the to-and-fro movement described in Fig. 1 of Kellner, then there was nj ^ 
practical distinction between the defendants’ apparatus and the plaintiffdd /. 


ES LORDSHIP: You say that I ought to distinguish the one from tl} # 
other ї M 
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Mr. TERRELL : Yes. 

His LORDSHIP : Will you explain why ! 

Mr. TERRELL : Your lordship has thoroughly appreciated the fact of 
the problem which is being solved in all this apparatus, viz, as to the 
absorption of the sodium in the mercury and the subsequent discharge of 
the sodium. I contend that in a to-and-fro movement, such as ш 
described in Kellner (Figs. 1 and 2), you first of all bring the whole of 
your mercury under the influence of the absorbing process, and then, as a 
separate operation, distinct from that, you bring the whole of your amalgam 
under the influence of a discharging process. А 

His LORDSHIP: Of the water ? 

Mr. TERRELL: Yes, and во you have got an intermittent proceas, 
whereas in the other case you have got a continuous process all the time. 

His LORDSHIP : What is the difference? 

Mr. TERRELL : There is an immense difference in practical utility. 

Hia LORDSHIP asked if Rhodin's patent had ever been worked. 

Mr. BOUSFIELD said he thought it had been worked, and works were 
being erected for the purpose of working it, but the plaintiffa had brought 
the present action to prevent it. 

His LORDSHIP : How many tons have you produced by it ? 

Mr. TERRELL : I do not know, but I will make inquiries. 

Hie LORDSHIP: It seems very peculiar. Here is one patent which 
nobody apparently wants to use, and it seems very doubtful whether it 
can be used. Оп the other hand, there їз а patent which some people 
want to use, and apparently never has been used. 

Lord KELVIN said he had read the specifications, and saw that in 
Kellner's specification (Fig. 7) he says that you may either keep the dish 
А fixed and move the bells round in the dish or you may keep the bella 
fixed and move the dish with the mercury under the bells. Iu his opinion 
there was no difference whatever in the working. 

His LORDSHIP asked which process the plaintiffs at present used. 

Mr. BOUSFIELD said that at preaent the Castner process was used 
with & modification which consisted of rocking the mercury. 

His LORDSHIP: Can you tell me why the Kellner process is not used ? 

Lord KELVIN : The reason is this, that the Castner rocking proceas waa 
successfully carried out at Birmingham, and did good work. It was 
also carried out at Runcorn. Then came Mr. Kellner's invention, 
which is still better, and the next works which are erected will be with 
Kellner's patent. Were [ erecting works I should not hesitate fora moment 
to adopt the Kellner process in preference to the Castner. 

His LORDSHIP: What is the advantage of Kellner over others ? 

Lord KELVIN : Because there ia very little stirring in the mercury, 
which moves їп the lower part relatively to the bottom of the pan in which 
it 18 contained. The less stirring of the mercury the better for the process ; 
and І should say that if the Rhodin process is to go on the defendants 
would do better to have a pan with a smooth bottom. Save for the move- 
ments of the lips of the bell, the mercury in Kellner's patent was practically 
stationary, the motion being hardly perceptible, and in the defendant's 
apparatus mercury was also stationary, and in thia respect was hardly dis- 
tinguishable from the plaintiffs invention. He regarded the defendants’ 
process as inferior to that of the plaintiffs’. 

Asked if there was апу practical difference between the moving of the 
mercury under the chamber and moving the chamber over the mercury, 
the WITNESS replied that there was none whatever. 

His LORDSHIP said that tbe effect on his mind was that the real point 
between the parties was whether there was any difference between the 
circular motion and the backwards and forwards motion of the belle. His 
Impression on the plaintiffs’ evidence was that there was no substantial 
difference, and he was satisfied that there was no disconformity between 
the complete and provisional specification, the complete showing nothing 
more than another way of using the origiual invention. "That was the 
Point, and in his opinion the sole point to which the learned counsel (Mr. 
Terrell) must address himself. 

Мг. TERRELL, for the defendants, said that the essence of Kellner's 
patent, as put forward by plaintiffs, was the use of stationary mercury, 
and that the result of the stationary mercury was the economy of the 
mercury by reason of the less space covered compared with the Castuer 
process and the economisation of the space of the blades. He contended 
that the saving effected by the plaintiffs’ process was infinitesimal com- 
pared with the other processes, 

Mr. BOUSFIELD interposed with the remark that comparison with 
other processes could not be instituted, Tbe question for the Court was 
Did the process constitute something different to what has existed before“ 
and if it did, then it was an invention of something useful, which was 
thereupon the proper subject of a patent, and could be protected. 

Mr. TERRELL: This is the aspect I am putting before your Lordship. 
My learned friends have got to show, taking public knowledge at the 
time when Kellner took out his patent—and public knowledge is more 
than what is called common knowledge—that there is some substantial 
amount of invention in what Kellner has done. Mr. Kellner has to show 
not only that there was substantial invention in his process, but he has 
also to show the substantial utility of that invention. Mr. Moulton had 
said that the invention here was in introducing a stationary cathode where 
a movable cathode was used before. He might as well have said he put 
In à screw where a nail was used before ; but if the substitution produced 
no other reault then it could not be put forward as any improvement. 
He submitted that Mr. Kellner left the process just the ваше as 

t was before, there being only a slight change in the operation, 
and that therefore there was no subject-matter for a patent because 
there was no substantial iavention. The whole point really was, 
was there any substantial difference between the Castner and the Kellner 
process? He submitted that a detailed examination of the two processes 
showed that there was not, and that there certainly was no saving of 
mercury. If one machine was different to another, and there was some 
invention shown in effecting this difference, then it was the proper subject, 


matter of a patent. It must involve something more even than invention. ` 
It must involvesubstantial invention во as to make the manufacture to which 
it applied à new manufacture within the ineaning of the language of the 
Statute of Monopolies. This, however, was not a different invention, but 
was practically the same, as there was no substantial improvement. 
He contended tbat no difference had been shown between Castner and 
Kellner’s processes, and that therefore it could not be said that 
there had been an infringement by the defendants of the Kellner 
patent. On the question between the Kellner complete and provisional 
specifications, the learned counsel pointed out that the provisional only 
referred to a backwards and forwards movement of the bells, and that the 
complete specification included the rotary movement of the solution 
chambers. His lordship, on Saturday, had intimated that he was inclined 
to treat that as no disconformity, but the witnesses for the defendants 
and the experts on their behalf would say that the rectilinear and the 
rotary movements were not the same, and that there was disconformity. 

His LORDSHIP said that he was prepared to hear that, but at the 
same time, if disconformity was not shown, then the defendants were 
driven to infringement. One point involved the other. In the Kellner 
patent the mercury was stationary relatively to the vessel in which it was con- 
tained, whereas in all previous methods the mercury was fluid and movable, 

Mr. TERRELL said that it was Mr. Moulton who had put forward this 
claim as to the stationary cathode, and not Mr. Kelloer. 

His LORDSHIP: It is in the Kellner specification as plain as a pike- 
staff that the invention is for the purpose of obtaining caustic soda by 
means of a stationary cathode of mercury. 

Mr. TERRELL: It was Mr. Moulton who had insisted on the stationary 
cathode, not the inventor. 

His LORDSHIP: That may be true ; but does it matter? 

Mr. TERRELL: Ob, yes; it depends upon what the inventor claims in 
his specification, and his claim, is a stationary cathode for continuity of 
process, The learned counsel said that he did not suppose that there ever 
was а case preduced before а court with less evidence than the present 
one. Not one witness had been called from the works to poiut out to his 
lordship the utility of Kellner's patent, aud to point out the difficulties 
that Kellner had to overcome. His lordship had only been assisted by Mr. 
Swinburne and Lord Kelvin, neither of whom could give his lordehip any 
straightforward account of this invention at all, His lordship was asked 
to infer that because there was a difference between а etationary cathode 
aud a movable cathode, that therefore that difference was to be the subject- 
matter for a patent, with no evidence whatever that it involved any change 
to bring it about. | 

Мг. DUGALD CLARK, for the defence, said he had carefully considered 
the invention as described in Kellner's specification and the various 
specifications prior in date and the apparatus of the defendants. 

What do you underatand ia the meaning of the invention described in 
Kellner's provisional specification * "This inventor intends to arrange 
mercury in definite patches so tbat he can charge bis mercury surface 
definitely, and then exposes the whole of that surface, after charging, to 
the action of water. 'l'he inventor clearly showed the way of carrying 
that out. The difference between the provisional and complete Kellner: 
specifications was that the former dealt with definite patches of mercury, 
whereas the latter dealt with indefinite patches. For the production of 
soda, is it necessary in every machine to have a flow of the mercury from 
the dacomposing chamber to the containing chamber and round and 
round It is necessary to have a change of the mercury from one 
chamber to another — whether it is flowing does not matter. 

Is it material, in your opinion, whether the change is produced by moving 
round your bells or moving rouud your mercury as faras the ultimate 
result is concerned ?—It is not. The feature of Claims 1 and 2 of the 
Kellner was the preservation of the alternatiog patches of mercury. He 
found nothing similar to that in the defendants’ machine, The difference 
between the defendants’ process and the complete Kellner specification was 
that the former had а water space outaide the bell where the continuing 
process was effected. 

Taking the whole of the claims in Kellner's patent, is there in the 
defendants’ apparatus anything, in your opinion, within the meaning or 
language of any one of the claims! 

Mr. BOUSFIELD: That is à question for his lordship. 

Mr. ASTBURY : Very well. Is it possible in auy sense to say that in 
the defendants’ apparatus there is a stationary mercury cathode '— No. 

His LURDSHIP: By that you mean that there is an agitated or stirred- 
up mercury cathode - Yea. 

The WITNESS said there was such an agitation as to alter the position 
of the mercury relatively to the vessel in which it was contained. "The 
blade of the projection which formed the seal of the solution chamber 
must act as an effective operator in stirring up the mercury. He thought 
it a fallacy to say that the blade would slide over the mercury. 

His LORDSHIP pointed out that Mr. Rhodin in his specification had 
apparently fallen into the fallacy of speaking of the blades as sliding over 
the mercury. | 

The WITNESS said he thought Mr. Rhodin was wrong there. 

Cross-examined by Mr. BOUSFIELD : Rhodin did give them to under- 
stand that he wanted the mercury to be prevented from revolving, and 
wanted the amalgam to escape under the edges. Kellner (in Figs. 7 and 8) 
could not be distinguished from Castner. In Kellner they had mercury 
moving just the same as they had in Castner. In Castner's 1892 speciti- 
cation they had one arrangement showing а pump and in another a stirrer. 
In another there was a sliding cell and in another a rotated tray of mercury, 
and yet in another a fixed tray of mercury. Each of those arrangements 
might be useful in special circumstances. In his opinion Castner's pump- 
ing arrangement would save more mercury than any of the others. 

Re-examined by Mr. ASTBURY: As to the comparison of Kellner and 
Castner the witness said it was necessary to keep up uniformity by stirring. 
That was clearly not necessary in Fig. 1 of Kellner. lu his opiuion Figs, 
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7 and 8 of Kellner would not work without it. 
no stationary cathode at all. , 

Mr. GEORGE GRINDLE said he was the manager of the Chloride 
Electrical Storage Syndicate, He had tried a series of experiments with 
Rhodin's apparatus, and had found that apparatus highly eflicient. Its 
tbtal'efficiency had easily reached as high as 93'2 per cent. Rhodin's 
patent owed its extraordinary efficiency to its perfect circulation of 
mercury, which enabled him to use a larger number of amperes of elec- 
tricity. He had worked the apparatus up to as high as 1,100 amperes. He 
liad never, in fact, worked Kellner's apparatus, and never heard of anyone 
who had done so. Kellner's apparatus, in his opinion, was by no means а 
practical apparatus. 

Cross-examined by Mr. BOUSFIELD: He жах an electrical engineer, 
end in the works of which he was manager they had been carrying out for 
the defendants a series of demonstrations. The object in Rhodin’s patent 
was to prevent the mercury from revolving, because if it did it would 
simply carry underneath the pot the mercury and amalgam round and 
round with it. It was essential that while the bell was rotating the 
mercury under the pot should not revolve. 

The WITNESS eaid that, in his opinion, Rhodin’s apparatus was superior 
to that described in Kellner's specification. The point of superiority was 
more water to combine with the mercury and the proper circulation of the 
mercury—throwing outwards the mercury. Those were the two main 
pointe. "The amount of circulation depended to some extent on the apeed 
at which they rotated. His syndicate was not interested in the defendant 
Company, nor had it taken any shares in it. Some of the directors of his 
syndicate were als directors of the defendant Company. 

Prof. C. V. BOYS said he had investigated the matter in question. 

Is the action which takes place in Kellner (Figs. 7 and 8) different or 
the same as the action which takes place iu Castner ?—Closely the same. 
There were substantial differences between the Rhodin and Castner pro- 
cesses. He agreed generally with the evidence of Mr. Dugald Clark. 

Mr. JOHN GUSTAVE RHODIN said he was the patentee of the 
Rhodin apparatus, and his machine owed its efficiency to the rapid circula- 
tion of the sodium through the main bulk of the mercury, making the 
mercury act as a kind of sieve for the sodium. He had seen Kellner's 
specification, and that invention, in his opinion, was absolutely imprac- 
ticable in several respects. He had sold his patent out and out for casb, 
and had no interest whatever in the defendant Company beyond the 
shares to the extent of £1,000. 

This completed defendants’ case, and Mr. TERRELL addressed his lord- 

ship for the defendants, submitting that the plaintiff had made out no 
case which would entitle them to a patent for this invention. 
: Mr. BOUSFIELD, replying on the whole case, said the law with regard 
to disconformity waa that a patentee had to describe in his specification 
not only his method, but the best method he knew relating to the pro- 
posed patent. The plaintiff had got a certain novel apparatus, and said : 
“I am going to use the third electrode described in my former patent,” 
and he claiined his new apparatus in combination with the new elec- 
trode because of the small or comperatively small amalgam of the 
water. Kellner said that it much more rapidly removed the sodium. 
They could obtain the desired result with a smaller area of water if they 
had the third electrode. That in no way extended the area but claimed 
in the provisional specification, Counsel submitted that it was perfectly 
lawful to use it in combination. As to the rotating point he said that 
Kellner's provisional specification—his lordship had already pointed out 
that that and the question of infringement really hinged on the modifica- 
tion— involved a continuous circular motion by going outside the limits of 
the specification. If this so-called modification was substantially only a 
modification in form of that in the provisional, and if in substance i$ was 
the eame thing done in the same form, it was within it. That was the 
question his lordship had to try. 

Mr. GRAY said the case for the defence was that the plaintiffs claimed 
novelty for а stationary mercury cathode, and that at no stage of their 

rocess was the mercury stationary. 

Mr. BOUSFIELD: What Mr. Kellner did was, instead of stirring up 
the mercury as formerly, to keep it stationary as far as possible, using the 
term “stationary " in contradistiaction to the term “circulating.” The 
Kellner invention was, instead of stirring up the mercury under the 
solution chamber, to move the bells over the bed of inercury, so that they 
might reach and charge portions of it which were not rich in sodium. 

. His LORDSHIP pointed out that the defendants relied on the suggestion 
that the lips of the moving bells had the effect of churning up the mercury, 

Mr. BOUSFIELD said the plaintiffs did not mind a slight superticial 
disturbance so long as the main body of the mercury was kept stationary 
relatively to the vessel in which it was contained. It was perfectly 
obvious, therefore, that it did not matter what was the motion of the 
bells, whether rotary or backwards and forwards, because the principle 
both in the defendants’ and the plaintiffs apphances was that as the 
charged mercury was charged with sodium, another patch of mercury fresh 
from water came under the bell or chamber to be charged in turn in this 
way, a continuous process being ensured. 
principle in the defendants’ apparatus, no matter that the form of it was 
ditferent, that brought it within the Kellner specification and constituted 
the infringement complained of. On the question of want of subject- 
matter, counsel said that it was suggested on the other side that this was 
not an invention within the meaning of the Statute of Monopolies. It 
would be a startling thing that this, which was an alternative method of 
doing what was described, which presented in itself ditlerent modifications 
and different advantages suited to ditlerent, circumstances if it were not 
subject-matter for a patent, All the cases cited showed that you could 
not have а patent for what was called an analogous use of an old applica- 
tion unless there was some invention in. the application, On the question 
of utility his Jordstip bad the evidence of Lord Kelvin, and there ke (Mr. 
Louefield) would leave ii. The plaintiffs asked for a quit timet injunction. 


In Figs. 7 and 8there was 


His LORDSHIP : The real question on that is whether this patent 
(Rhodin’s) describes something which is really an infringement of the 
plaintiffs’. 

His LORDSHIP said he would deliver his judgment in two or three days, 
(Continuation of “ Legal Intelligence" will be found on a subsequent page.) 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 


which statements and analvses 


of accounts have appeared :— 


It was the adoption of this 


Bedtord (Municipal) .......... Mar. 3 Kingston - upon - Thames (Mun.).. Mar. $5 
Bournemouth (Company) June 4 Leeds (Company) )))) April 1 
Bradford (Municipal) .......... May 20 Newcastle-upon-Tyne(Co.) .... April 99 
Brighton (Municipal. May 6 Northampton (Company) ...... April 18 
Burton-upon- Trent (Municipal) April 15 Notting Hill (Company) ........ Mar. 11 
Cambridge (Company).......... June 17 Oxford (Company) ............ April $ 
Charing Cross (Company) ...... April 22 Richmond (Company). ........ ar. 4 
Chelsea (Company) ............ ay 20 Scarborough (Company) ........ April 1 
Clerkenwell (Company) ........ Mar. 18 St.James' & Pall Mall(Company) July 1 
Dover (Company) ............ Mar. 11 St. Pancras(Vestry)............ May )3 
Guildford (Compauy) .......... May 13 Shoreditch (Vestry) ) May 27 
Hammersmith (Vestry) ........ June 10 Southampton (Municipal) ...... June 3 
Hanley (Muuicipal) ............ April 8 Wandsworth (Company) . Mar. 18 
Hastings & St. Leonard's (Co.).. April 29 Westminster (Company)) . April 22 
Hove (Company) .............. fay 6 Wolverhampton (Municipal) .. Juiy 15 
Huddersfield (Municipal) ...... Mar. 25 Worcester (Municipal) ........ May 18 
Islington (Vestry).............. Juue 24 Yarmouth (Muuicipal) ........ June 17 


Eastbourne Electric Light Co. (Limited). 

As evidenced by the analysis on the opposite page, the 
Eastbourne works continues to maintain the satisfactory 
state of affairs which has characterised it for some time 
past. During the last year an equivalent of 2,598 8-c.p. 
lamps have been added to the circuit, bringing up tho total 
equivalent to 19,288. Concurrently with this a satisfactory 
increase is noticeable in the output, which, in the units sold, 
has increased nearly 16 per cent. In spite of the lowering 
of the price to consumers, the total revenue has in- 
creased from £7,390 to £8,003, or more than 8 per cent., 
and the working profit from £8,141 to £3,619 with 
a decrease of the ratio of total costs to revenue from 576 
per cent. to 518. After setting aside £400 for depreciation, 
£412 to reserve and paying interest on debentures, there 1s 
left £1,913 available for distribution, out of which a 71 per 
cent. dividend has again been paid. The decrease of the total 
cost per unit sold by more than a halfpenny while good in 
itself is, we hope, only earnest of more satisfactory figures for 
the costs in the future than obtain at present. While the 
Depreciation and Reserve Funds (after the application of the 
£412 to the latter) stand at £6,275 in the aggregate, this 18 
not represented in separate cash, but is in use in the business. 
To provide for this amount and for further capital, 16 18 
intended to make an issue of 1,500 Preference shares of £10 
each at £4. 10s. per cent. interest. The capital account shows 
that the expenditure has exceeded the authorised capital by 
£3,548. 

Tunbridge Wells Municipal Electric Supply Works. 

It is not often that an electric supply undertaking manages 
to clear itself in the first completed year’s working, and Tun- 
bridge Wells is to ba congratulated on its success in having 
made a profit of £891 during the year ended March 81, 1897, 
after setting aside £576 for interest, and £672 towards & 
sinking fund. No less successful has been the second year's 
working, during which an equivalent of 4,092 8-c.p. lamps 
have been added to the mains, bringing the total equivalent 
number connected up to 18,044. Consequent on this is an 
increase of 84,588 in the units sold, the total for the last year 
being 258,641 units. The revenue has increased from £4,299 
to £5,822, or more than 35 per cent., while the corresponding 
increase in the total costs has been 30 per cent., thus 
reducing the percentage of total costs to revenue from 49°7 
to 476, and maintaining a satisfactory working profit of 
slightly more than 11 per cent. on the mean capital expended 
during the year. Considering the high price of coal delivered 
at the works (about 20s. per ton), this is а very satisfactory 
result. After setting aside a total of £1,415 to reserve, an 
in payment of interest, the present, surplus, including £1,628 
from the previous year's working, is £3,239. Out of this £900 
is contributed in aid of the General District Rate. It is wi 
some surprise that we notice that 75 per cent. or £262 of the 
engineer's salary is charged to capital account. This is rather 
unusual when there are but small or no extensions in plant 
taking place—in any case it seems a large percentage. 
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— ' | 
EASTBOURNE. | TUNBBRIDGE WELLS. 
Undertaking Worked, by.............—.. eem rm omaes: | The Eastbourne Electrie Light Co. (Ltd.) | Tunbridge Wells Corporation. 
Date of Commencement of Supply 1882. [houses and street boxes, [| 1895. [and house transformers, 
—— M TP H.T. alternate-current with transformers in Alternate-current transformer  sub-stations 
K H. W. Wilkinson. H. L. P. Boot. 


DEC. 31, 1896. MAR. 31, 1897. 


DEC. 31, 1897. MAR. 31, 1898. 


Units generated à ОРУНЧА АА 402,068 195,436 520,605 
{MOET TRUER) „п.с осона МЕА РЕ UMS E ,806 174,053 258,641 
0 ͤ AA eae da rua ы 218,404 156,895 194,765 
„ sold for public lighting, &с........................... 22,402 57,158 65,878 
eder — с 10,876 3,652 6,545 

UNITS SQLD PER 8 C.P. LAMP CAPACITY ............... 168 159 23'7 
Maximum supply demanded ................ —À 257 kilowatts 199 kilowatts 247 kilowatts 
Number of public lamps BAG» SERE — arcs 24 ares, 10 glow* 50 ares, 100 glow* 

Number of consumers -................ . 283 228 500 : 
Connections to mains in 8-c.p. lamp 19,288 18,044 
CAPACITY OF PLANT IN 8-C.P. LAMPS. .................. 14, n D 


| Per kilowatt Per kilowatt 


CAPITAL— : = capacity . eapacity. capacity. 
— Eia ATTESE IAE E PEERAA £50,000 £161 £50,000 £109 £714 
Loan (including Debenture charges) : 714 
RECEIVED /TOTAL) ............... e аз 714 
ne — 
Loan (including Debenture eee 714 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — 
BMG LOIRE) 1i: КЕЛЕГН . НЫ НЕ — 
. AAA ˙ A RACER — 
Loan (including Debentures) ) -- 
/ A A лон: „Б 
RESERVE OR SINKING FUND .............................. 397 
n ˙ едед ыз зан ne — 
rer 6 894 . 
Lands and buildings. ы дз 156 ' 
CCC AA e 451 
BRI Aio DATAE SE Cono e КЫЗА eO P Er ЛИ НЫНЫ АЦЕ 278 ` 
о = АКЕРКЕ ЛӘ М СРЫВА "e 2°83 
BALANCE OF CAPITAL АОСООНТ........................... -179 
REVENUE— Total per unit sold. Total, Per unit sold. Total. Per unit sold Total. Per unit sold. 
. £7,390 8 59d. £8.000 | 798d. £4,295 5:92d. £5,822 5:40d. 
c io ˙⸗ L* apdi epi n E eoe Pa YA ra E Lr EY 6.092 7:024. 6,734 671d. 3,422 47724. 4,746 4:404. 
— meters, Kc. —ͤ———— — —ê— . . . 265 0:3064d. 297 | 0:296d. | 115 0:1594. 170 0:1584. 
» public lighting . .. —€————— 766 | 08844. 736 | 07514. 725 1:00d. 879 18164. 
hn sale of lamps, S. eee sees bee epee 4 0:005d. 1 | 0001. — — -> — 
miscellaneous sources q 264 0:35054. 236 02554. 55 | 00464. 26 0:024d. 
EXPEN DITURE OUT OF REVENUE— | | 
BORAT ООН г. сеснен орнек даа 24,948 4904. | £4,385 | 437d. | 22,132 | 294. | £2,772 257d. 
WOREB dor. . . eise еее renean a 3,294 3:80d. 3,421 3414. 1,695 2:34d. 2,151 200d. 
ffenoralion of Leni es dee ae ye ате besessen bebe ? S54 3*29d. 2,883 287d. 1572 “17d. 2, 925 188d, 
Fuel (including cartage, &.) . . 1410 | 163d. 1,554 133d. 1,019 141d. 1.386 1:294. 
e АРЕВА ТРОО 310 05584. 279 0:278d. | 59 | 00814. 114 0'106d. 
NUS OU RUAHOR. сылгы scocd PFET TOT T TTT OTE 899 1:040d. 972 09694. 420 0:579d. 447 0°415d. 
Repairs and maintenance at station . 255 62721. 298 0°297d. 75 | 01034. 78 0:0724d. 
Distribution of electricity . . . ...... s 360 04154. 446 0'445d. 40 | 00554. ӧ 0*005d. 
88 Е АРРИАН v 213 | 02464. 197 | 01964. 10 0'0144. — — 
Repairs, renewals of mains, &с......................... 147 0:1704. 249 0:2484. 29 | 0044. 5 0:005d. 
Public lighting Ness CCC 80 0:09 2d. 82 UOS 2d. 83 0* 114d. 121 Od. 
Веник , e шм e eee ee et 
* AND PROPERTY CHARGES... нагы: 954 11004. 974 | 09714. 437 | 0:603d. 621 0:578d. 
ЖАШ SR PORE. Сыбы аки анына н ыйдын 236 0° 27 2d. 292 0:291d. 78 0 108d. 27 0°1184. 
Management ERSTER TEES repre 718 (828d. G82 0:680d. 339 0954. 404 047d. 
Vcc 451 0:520d. 437 0°436d. 214 0:2954. 551 0°5264. 
35 0 ronda mix eia ERO aperi: 34 0:059d. 49 0:0491. 29 0:0404. 34 0°032d. 
Establishment charges 2 84 0:097. 65 | 0:066. 14 0:019. 29 0:027d. 
io ir Ae T MERI SRM ME o tS CCP en = | 149" 0:1724. 1300 0:130d. 102° 071414. 80 0:0744. 
| to mean : to mean T 4 to mean | Z to mean 
FINANCIAL RESULTS— | Total. cap.exp'nded с Total. cap.exp'nded Total cap. exp'nded Total р ехр nded 
WORKING PROFIT FOR YEAR ... sese £3,141 6547 | £3,619 700% £2, 163 1107; £3,050 | 111 Ж 
Sum carried to Depreciation Fund | . | 400 0:853% 400 0:774 2 E^ | 
Sum carried to Reserve or Sinking Fund ......... 300 0:6247/ 412 07987 672 342% 672 | 2437; 
Net interest on loans (incl. Debenture charges) ... 1,501 3 157% 1,575 266 976 2'95% 743 2:69% 
BALANCE FROM LAST АССООНТ......................... | 857 1 78. 479 0-21 738 375 1,628 5:90 
ims AVAILABLE FOR DISTRIBUTION, &c. ...... | 1,784 31375 1.913 370% 1,628° 828% 3,239* | 11737; 
ТТ . налыы ioa SA aq e аа: — es KA | = = 220 = = 
ORDINARY DIVIDEND PAID ................................. | AX | = (EVA — . .. 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 57:6% 5187 | 497% 476% 
Expenditure per kilowatt capacity. .. £13. 14s, Od. £9. 105. 10d. £6. 1s. 11d. £7. 18s, 5d. 
REVENUE PER KILOWATT CAPACITY .................. £23. 16s. 2d. £17. 8s. Od. £12. 5s. 5d £16. 12s. 5d. 
Expenditure рег 8-с. lamp capacity . . . . . . . 85. 9d. бз. 111. Эз. 10%. 5s. 14, 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 15s. 3d. lis. 1:4. 78. 105d. 10s. 77d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 88. 1014. 8s. 34d. 6s. 014. 6s. 54d. 
Price charged for lighting, per unit . . . . . 844.4 841.4 6d. to 4d. 6d. to 44. 
Price charged for power, per unit. . = 44. 4d. 
Price charged for Duhlic lighting. per lamp... iso m JURA. 12s. 04. per lamp* £29. 8s. 04. per lamp.“ xn 2/551. per unit. 


,;BABTBOURNE. — REMARKS—a_ Over. TuS RUE b Of which £l3 is to TUNBRIDGE WELLS.— REMARKS—* 16 c. c.p. average. а Over- -expended. b Of 
auditing, £89 to insurance and £3) to allowances. е Of which £17 isto auditing, | which £36 is to bad debts and allowances, £27 to stock management and £39 to insur- 
£38 to insurance and £26 to allowances d Less discounts. e By contract | ance. c After deducting £25, provision for bad debts. d Includes insurance £34, stock 
О! special nature," » management expenses £23, and fees for valuation, 12 Out of ole is con- 


tributed to General District Rate, ipee 
Digitized by Google 
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The Electrician. 


The Oldest Electrica] Journal (established as a weekly Journal, 1961—1818) 
— — | 
Published every Friday, Price Sixpence; Post Free, Sixpence Halfpenny 
and Printing Offices, 


, Editorial, Publishing 
1,2 & 3, SALISBURY COURT, FLEET ST., LONDON, 


Telephone: 049 Holborn. Telegrams: ELO RIA NagwsPAPER LONDON.” 


Als letters for insertion in IRI ELEOTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence 
of good faith. No notice whatever ts taken of anonymous communications. 

6 свету: таи morning, ie deme for M 
morning mails. 16 ts on sale at the ratlway books throughout the 
Kingdom on Friday morning, and ват be obtained of all Booksellers and 
JVewsvendors ; or direct from the Publishing Offces, as above. 

New Volumes of TIM ELBOTBIOIAN " commence in April and October. 

Sabscription Rates. —The Rates for Subscriptions to TI ErsoraicrAN " 
are as under: Y BAR. HALF-YBAR QUARTER. 

United Kingdom оос 006 600 968. Od. 000 cen 18а. 6d. 600000 Тв, Od. 
Postal Union 00990900990900909 808. 0d. 000000 16s. Od. 000 006 8. 0а. 
(Post free, payable in advance.) 


«Тнв ELBOTRICIAN " offers exceptional сатаната to Advertisers. It has 
far the largest circulation ef any English Electrical paper, and 
ulates all over the World. This statement is 

Advertisement Rates, &., forwarded on application to the Publisher. 
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ELECTRICAL BOOKS AND PUBLICATIONS. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
. by C. Е. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving ‘Practical Hints,” on tbe subject 
THE POTENTIOMETER AND ITS ALJUNCIS, By W. О, Fis Bun 
Price 6s., post free. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F. О. 
RAPHAEL. Price 5s. post free. 
MOTIVE POWER AND GEARING, By E. Tamer CARTER. Price 
12s. 6d., post free. 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wirm- 
SON. Price 12s. 6d., post free. 
ELECTRICAL LABORATORY NOTES AND FORMS (Elemen and 
Advanced). Arranged by Dr. J. A. FLEMING, М.А. T. B. Printed 
on application. 
ELECTROMAGNETIC THEORY. Ву Ошунв Hamm. Vol. I. Price 
12s. 6d., post free 188. Vol. II. is nearly ready. 
ax reason CURRENT JRANSFORNER IN THEORY AND 


CTICE. By ре J. A. FLEMING. 
VOL. L—T INDUCTION OF ELECTRICO CURRENTS. NW BDITIOR. 
Price 12s. 6d., post free. 
VOL. аана UTILISATION OF INDUCED CURRENTS. Price 18s. 6d., 
pos e. 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 

PT a D. Sc., F.R.8. 98 original illustrations, handsomely bound, 
ce 7s. 64, 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 88. 6d., post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretieal 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. GeoBos Сови. Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, KaNNBLLY 
and H. D. WILKINSON. Price ба, 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By don 
8. RAM. Price 7s. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
W. GEIPEL and H. M. KILGOUR. Price 78. 6d. net, post free 7s, 9d., abroad, 8s. ; 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

«THE ELECTRICIAN" PRIMERS. In Two Volumes. Price: Stout 
paper covers, 2s., post free, 2s. 2d., each; strong cloth, 2s. 6d., post free, 
9а. 9d. each. Single Primers, 8d., post free, 84d. Abroad postage extra. 

SIGNALLING ACROSS 8PACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Description of the Work of Hertz and his Successors. By 
Dr. O J. Lopes. Enlarged Edition, Price 2s. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &e. 
By A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 18. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BRAUMONT. Price 8s. 6d., post free. 

FULL CATALOGUE POST FREE ON APPLICATION. 


ELECTRICAL TESTING POR TELEGRAPH ENGINEERS .—By J. Euros 
YouwG. This work is now ready. Some extracts from the book 
have already appeared in The Electrician, from which it will be 
seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. | 


ELECTROMAGNETIO THEORY, VOL. IL—By OLIVER Нжлутатра, The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dayz SmoLaAm and Е. C. RAPHAEL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published, 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapse. Fully illustrated, The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 


CARBONS FOR ALL ELECTRICAL PURPOSES.—By Franom JI. А work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
ad in America, and will give the latest practice in this important 
subject. 

"THE ELECTRICIAN” WIREMAN'S POOKET-BOOK.—" The Electrician" 
Compeny will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. | 

THE ELECTRIC ARC.—By Mrs Ayrton. This work will shortly be 
published, and will contain an historical sketch of the early exper: 
ments m the electric aro, as well as the important results of recent 
research. 


"ELECTRICIAN' SERIES FORTHCOMING BOOKS. 
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SPECIAL NOTICE. 

NOW READY.—Vol. XL. of "Тип ELsorsioran,” bound in 
strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post 2s. 20. 

A complete set of the Second Series of “ Tae ELECTRICIAN can now be 
supplied. "These seta are very scarce, and early application should be made. 


ELECTRIC SUPPLY IN MARYLEBONE AND 
BERMONDSEY. 


The battle royal which has been raging during the past 
few weeks between the advocates of municipal electrical supply 
and the partisans of company undertakings—the immediate 
battleground of which was the committee room of the House 
of Commons, where the Bill promoted by the Vestries of 
Bermondsey and Marylebone was being judged on its merits 
—has at length arrived at a definite issue, at any rate аз 
regards the direct parties to the contest. On Friday last the 
Committee announced that they could not confirm the Pro- 
visional Order of the Vestry of Marylebone, and, as regards 
the Provisional Order applied for by the Vestry of Ber 
mondsey, they proposed that the Vestry should withdraw 
their application. In the one case, therefore, there was 
an emphatic refusal to countenance competition by the 
local authority, in a district where a company had for 
some time past been doing a prosperous and honest trade, 
according to the requirements of its Provisional Order. !0 
the other case— which differed from the first in the non- 
existence of any actual working company undertaking—the 
applicants were delicately informed that it would be to their 
advantage to retire; or, as Mr. LirrLEn, Q.C., aptly put it, 
that it would be better to go downstairs than to be kicked 
down. Descend they must, in any case. The immediate 
consequence of this decision was illustrated by a rise of £2 
in Metropolitan shares and a sympathetie improvement all 
round in the shares of London electrie supply companies. 
We think, however, in view of the incidental remarks made 
by the Chairman of the Committee when announcing the 
decision of that assembly, it would be easy to attach exces- 
sive importance to this' prompt improvement in the price of 


ihe applieation now at the request of the Committee they 


to be hoped that the strict practice of this Committee rather 
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shares. No doubt the deoision in itself was a guarantee 
to one of the companies of relief from the immediate 
competition of the local authority, and as such it may be 
regarded as safeguarding the commercial status of the under- 
taking in question. But there was an ominous hint in the 
observation made by the Chairman to the representative of 
the Vestry of Bermondsey, viz., that if the Vestry withdrew 


would have a strong position when they applied again. How 
short a time may be permitted to elapse before a second, and 
successful, application might be made, was not indicated; but; 
though the Committee could not decide at the present time to 
admit the principle involved in the Bermondsey Vestry's 
application, they made it clear that this was not because they 
repudiated the principle, but simply because they con- 
sidered the time was not ripe for its discussion. If 
they do these things in a green tree, what may be 
expected when the full season of ripeness has arrived ? 
And, be it noted, though the Committee are manifestly 
convinced that ‘if by an original order or by purchase any 
local authority becomes the sole power for electric lighting in 
its district it should not be interfered with by competition 
from the granting of a Provisional Order to any company in 
such district," they give no ground of hope for a reciprocal 
safeguard when it is a company that is first in the field. 
What is sauce for the goose is not, in their opinion, the same 
Bpecies of condiment for the gander; but rather are they 
disposed to the view that one man’s meat is another’s poison. 
Turning back again, however, from the Committee’s words to 
their deeds, we can regard with a feeling of thankfulness, if 
only for a limited blessing, their frustration of the designs of 
the Marylebone Vestry upon the business of an electric supply 
company that can with justice be said to have carried out 
honourably and to the best of its ability the conditions imposed 
on it when it acquired its statutory powers. However much the 
Electric Lighting Acts may have been framed with the view 
to prevent monopoly, to have sanctioned rate-aided competi- 
tion in this instance, or, in the future, to permit it in any 
analogous case, would, in our opinion, be an iniquitous 
trifling with the security of capital, and fraught with dangers 
the magnitude of which, having regard to their indirect effect, 
it would be difficult if not impossible to predetermine. It is 


than its precepts will furnish the index for future legislation . 
and Parliamentary procedure. 


CATHODE JETS. 


BY C. E. 8. PHILLIPS. 


A Crookes tube, in which tho pressure has been so far 
reduced as to make it difficult for a discharge to pass, 
provided also that the negative electrode is suitably placed in 
a bulb of soda glass, often appears speckled with a number of 
vivid green flecks when strongly excited by the discharge from 
an induction coil. Sometimes, too, such an appearance is 
noticeable in the case of a highly-exhausted focus tube. 

Considerable uncertainty, however, seems to exist as to the 
origin of these irregular green patches that form upon the 
inner surface of the glass, and while to-day they are generally 
thought to be due to ап emission from the cathode itself, the 
question does not appear to have been very definitely settled 
experimentally. In order, therefore, to demonstrate that the 
cathode is capable of emitting а radiation which can produce 
these effects, a glass bulb was blown and an aluminium disc 
sealed into it, as shown in the accompanying figure. 

The disc K, loosely placed upon the spindle S and free to 
rotate, was held in position by the two brass nuts N,N,; from 
its edge there projected a fine glass rod G, to the opposite end 


of which, by means of platinum wire, & small piece of thin 
sheet iron was securely attached. Such an arrangement 
afforded a means of rotating the cathode disc K by the appli- 
cation of an external magnet. 

The anode is shown placed in the side tube through which 
the bulb was exhausted. With this apparatus the best con- 
ditions for producing the green flecks were found to be: (1) 
& low pressure within the tube—sufficient to ensure an 
emission of X-rays, or, at any rate, a general fluorescence of 
the glass; (2) sudden stimulation; (3) particular spark length, 
and (4) а dry atmosphere. | 

It should be pointed out that, in the particular tube used, 
the cathode disc was somewhat roughened at its edge. Under 
favourable cireumstances upon stimulating this tube and 
obtaining the well-known glow of golden-green upon the inner 
surface of the glass, & few vivid patches soon made their 
appearance; the magnet was then applied, and both cathode 
and patches moved one with the other. 

Care was taken in this, as in subsequent experiments, to 
determine the extent of the direct action of the magnet upon 
the green spots, and, in all cases, that was found to be 
comparatively negligible. But it was further noticed that the 
patches would often remain luminous after the discharge had 
ceased to pass in the tube, and in some cases, curiously, even 
when the connecting wires were removed from the apparatus, 
and with both electrodes earthed, the patches still continued 
to glow for as long as 10secs. When the magnet was applied 
as before it was interesting to observe that such patches 


moved as they did when the discharge was passing—a result 
indicating that even under these conditions, and when no free 
charge resided upon the electrodes there was still a jet of 
electrified matter issuing from the cathode. 

In the course of this work the writer noticed that it was 
possible to deflect these cathode jets both electrostatically and 
magnetically, and that the direction of such deflection in the 


| latter case, for a given pole, corresponded with the deviation 
| observed in the green-producing rays of the cathode stream, 


under similar circumstances. 

The flickering green patches were also easily obtained by 
using an ordinary sewing needle as the negative electrode, 
and, when making use of such an arrangement, it was seen 
that occasionally a large green patcli—say the size of a three- 
penny-piece—could be scattered and broken up into a number 
of smaller spots by suddenly increa ing the potential difference 
between the electrodes. Moreover, when an arcing or some such 
disturbance was caused to take place between a jet-emitting 
cathode and another body placed very near to it and also within 
the tube, all patches immediately disappeared from the glass. It 
was found as well that placing tinfoil upon the outside of the 
glass near to the cathode prevented the formation of the jets. 
May not these facts go some way to account for the curious 
variation in the nature of the X-rays referred to by Mr. Porter 
and others, when spark-gaps were placed in series with the 
focus tube, or metal caps placed round the outside of the 
glass in the neighbourhood of the cathode? Such a 
device would, in view of the above results, be ex} ected 
to influence the tendency which there appears to exist for 


the cathode to give off jets from its edge, and indirectly 
in this way to modify the nature of the focussed stream from 


that electrode, It should be understood, however, that a 
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spark gap arranged in series with the tube did not appear %%% T UT 
materially affect the formation of the green spots, but since 
a particular potential difference at the electrodes, together with 
suddenness of stimulation are important factors in the matter, 
it appears reasonable to conclude that the tendency of the 
cathode to emit the jets would, under such circumstances, cer- 
tainly be affected to some extent. 

At any rate it is probably important to see that the concave 
cathodes of focus tubes have a fine polish, particularly at 
their edges, and especially if they are to be placed in highly 
exhausted bulbs for the production of X-rays. 


PHOTOMETRY OF INCANDESCENT LAMPS. 


The following rules for the photometry of incandescent lamps, 
prepared a year ago by a committee of the Verband Deutscher 
Elektrotechniker, have now been approved by this Association, and 
are to be issued officially :— 

By candle-power (Leuchtkraft) is understood the mean candle- 
power in the plane perpendicular to the axis of the lamp. This is 
determined by the arrangement sketched in the accompanying 
figure ; а b represents a straight photometer bench, 25 metres 
long; A the photometer head, B an auxiliary source of light (for 
comparison), C the lamp to be tested or the standard lamp, and 
D a pair of mirrors placed at an angle of 120deg. The distance 
between А and B is 60cm., and must be adjustable to беш. 
longer orshorter. The mirrors are two square pieces of good, flat, 
Bilvered glass, 13cm. side and 2mm. to 6mm. thick. The vertical 
line between the two mirrors is placed so that its distance from the 
axis of the lamp C is 9cm., and the mirrors are to be symmetrical 
about the axis of the bench and turned towards the photometer, 
head. The axis of the lamp is to be vertical, and the ends of the. 
filament must lie in a plane perpendicular to the axis of the photo- 


meter. The bench is marked with divisions in candle-powers 
according to the law of distances, in such a way that the zero 
corresponds to the vertical line at the angle of the mirrors, and the 
line corresponding to 10 on the scale is one metre distant from this 
zero. This scale is to be divided into tenths of candle-power. The 

hotometer screen is to be protected from outside sources of light 
by black screens, preferably of velvet ; but, on the other hand, the 
ср. or their reflection, must not be screened in any way. 

As standards, lamps taking 34 to 44 watts per candle-power аге 
used, which have approximately the same pressure and exactly the 
same candle-power as the lamp to be tested should have. The 
auxiliary source of light should be a faultless 10-c.p. lamp, also for 
approximately the same voltage. To avoid the changes of candle- 
power which occur in new lamps it is advisable to burn these lamps 
20 to 30 hours before use. 

To accomplish the measurement of the pressure, the two circuits 
EFG and EKG are connected in parallel, the one including the 
lamp B and the adjustable resistance W,, the other the lamp C and 
the ad justable resistance W,. Between K and F a voltmeter S for 
measuring small pressures is placed ; and a voltmeter H is con- 
nected to B, to enable the required pressure to be maintained at 
the terminals of this lamp by altering the adjustable resistance WI. 
The voltmeter S indicates the difference in voltage betweon the two 
lamps, and this is brought to the required value by adjusting the 

resistance W. (Strecker’ s method. Cf. Strecker’s Hülfsbuch, 1888 
edition, p. 267. ) 

The measurement is now carried out in the following way: First 
the auxiliary lamp B is given the correct pressure, with the aid of 
W, and H. The standard lamp is then placed at C, and regulated 
by means of S and W,, the photometer head A is placed at the 
distance corresponding to the» candle-power of the standard, and 
the photometer is adjusted by varying the distance АВ. А and B 
are then tixed together at this distance apart, and the lamp whose | 
candle-power is to be measured is placed at C instead of the 
standard. The pressure marked on the lamp is then applied as 
already indicated, by means of S and W,. Then the photometer 
is adjusted by moving together the photometer head A and the | 
lamp B which was fixed to it after the last adjustment. 
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AMERICAN NOTES. 


(FROM OUB OWN COBBESPONDENT.) 
July 8, 1898. 


General Meeting of the American Institute of Electrical 
Engineers.—The fifteenth general meeting of the American 
Institute of Electrical Engineers was held in Omaha, Nebr., 
June 27, 28, 29 and 80, the newly-elected president (Dr. A. E. 
Kenneily) being i in the chair. President Kennelly's inaugural 
address was one of the most interesting and valuable Papers 
that has been read before any electrical society for some time. 
It compares the state of the art at the present time with what 
it was at the time of the International Electrical Exhibition in 
Philadelphia, in 1884, which was really the birthplace of the 
American Institute of Electrical Engineers. At that time out- 
side of telegraphy and telephony it is doubtful if there was a 
total investment of $1,000,000 in electrical applications. At 
the present time the capitalisation i in electrical applications in 
the United States is estimated at about $1,900,000,000. In 
1882 the price of dynamos was about 20 cents per watt of out- 
put, while dynamos of similar running speeds in comparatively 
small sizes without switchboards, now cost about two cents per 
watt. Тһе reduction in price represents the aggregate result 
of the very large amount of labour devoted to this branch of 
engineering in the last 15 years. President Kennelly called 
attention to the interesting fact that the efficiencies of 
continuous-current dynamos had not made any marked 
nominal advance since the birth of the Institute, though 
their output per unit of mass has considerably increased. 
Thus, the 50-kilowatt dynamo tested at the Philadelphia 
Exhibition is stated to have had an efficiency of арргохі- 


:| mately 92 per cent., and this would be considered a satisfactory 


performance in that size of machine to- day; but whereas the 
output then was only 6 watts per pound of net weight, the 


output of a machine of similar rating and speed to-day would 
‘| be about 10 watts per pound; in other words, the efficiencies 
| of the best dynamos in 1884 were already so good that it had 
not paid at existing costs of power to markedly improve them, 
| and such improvements as have since been effected in material 
| and design have enabled manufacturers to increase the rating 
of yield, and therefore cheapness of the machines. 


The cost 
of generating a kilowatt-hour of electrical energy from steam 
for electric lighting appears to have been at least 7.5 cenis. 
at the 'bus-bars in 1884. At the present time the cost of 
delivering a kilowatt-hour to the large railway systems from 
steam is only about 1 cent, and the power-house operating 
costs are reported, in some cases, as low as half a cent. In 
municipal electrical lighting systems supplied at low pressure 
| from steam central stations, and hampered by relatively heavy 
distributing expenses, the retail price of a kilowatt-bour varies 
from 20 to 44 cents, according to the locality and quantity 
consumed. Niagara power is now sold to consumers in 
Buffalo at rates varying according to the amount delivered, 
from 2 cents to slightly less than two-third of a cent per kilo- 
watt-hour delivered. The price of a 16-c.p. incandescent lamp 
16 years ago was about $1. Now it is about 18 cents. Are 
lamps were already so far advanced in 1884 that compara- 
tively little improvement in their effectiveness has taken 
place, the gain having been made in economy of operation. 
Thus the carbons which cost at that time about 6 cents 
apiece now cost about 2 cents apiece. The best storage 
cells tested at the Philadelphia Exhibition gave a yield under 
laboratoiy conditions of 8:4 watt-hours per pound of electrode, 
with an average efliciency of 69 per cent. when tested at the 
mean current-density of 21 amperes per square foot of nega- 
tive plate surface, while deterioration was comparatively rapid. 
At the present time storage cells are in use, giving under 
laboratory conditions a yield of from 5 to 6 watt-hours per 
pound of charged cell, with an average efliciency of about 89 
рег cent. when discharged at а current- density of 4:8 amperes 
per square foot of negative surface. There are now storage 
batteries installed in the United States to an aggregate 
capacity of about 56,000 kilowatt hours. The introduc- 
tion of soft cast-steel has been very advantageous to the 
electric traction motor, enabling its output to be increased 
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from 5 watts per pound of net weight in 1884 to about 
15 watts per pound at the present time. It is estimated 
that there are to-day in the United States about 14,000 
miles of electric railroad with а nominal capital of about 
$1,000,000,000, and employing about 170,000 men. The 
electric transmission of power of falling water is a branch of 
engineering that has come into service since 1884. It has 
been estimated that about 150,000 kilowatt of this class of 
machinery is installed on the North American continent, com- 
mercially transmitting power to various distances up to 85 
miles at pressures up to 30,000 volts. In telegraphy com- 
paratively little change has recently taken place beyond the 
substitution of the dynamo or dynamotor for the voltaic bat- 
tery and of copper line wire with some 5 ohms resistance per 
mile for iron wire of about 13 ohms per mile. About 1,000,000 
miles of telegraph wire are now strung on some.200,000 miles of 
pole line in the United States, connecting about 25,000 offices 
and working an invested capital of about $150,000,000. 
President Kennelly states that wireless telegraphy, which has 
entered its experimental stage, bids fair to render practical ser- 
vice in the future, at least within a limited range. In tele- 
phony, the most notable improvement in recent years has been 
the general substitution of metallic circuits for good return 
circuits. At the present time conversation is carried on com- 
mercially up to a distance of 1,800 miles, and quite frequently 
at distances of about 1,500 miles. There are at present about 
1,000,000 subscribers connected with the telephone service 
in the United States, employing a capitalisation. of about 
$100,000,000 ; 400,000 stations and about 900,000 miles of 
wire. Every day about 17,000 employés make on the average 
more than 8,000,000 connections. Considerable develop- 
ment has occurred in electro-thermic and electrolytic pro- 
cesses, in which more than 4,000 kilowatt of Niagara power are 
now employed. Among electro-chemical processes are the 
electrolytic refining of copper to the extent of about 150,000 
tons annually, the production of aluminium, the production 
of sodium and alkalies and the treatment of ores. Among 
electro-thermic processes are the production of the carbides of 
silicon and calcium. Dr. Kennelly made a suggestion in his 
address that the Institute classify and publish the thesis work 
undertaken in the various colleges throughout the country 
year by year. At present each college works more or less 
independently, and in ignorance of the results previously 
obtained in the same line in other institutions, and but little 
of the work done comes to the notice of those connected 
with the electrical industries who might profit by it. 


American Association for the Advancement of Science.— 
The fiftieth anniversary meeting of the American Association 
for the advancement of Science will be held in Boston, Mass., 
August 22 to 27 this year. Many foreign scientists have been 
invited, and foreign educational institutions are asked to send 
delegates to the meetings. 


Canadian Electric Association.— This Association held its 
eighth annual convention at the Windsor Hotel, Montreal, on 
June 28, 29 and 30. There was а large attendance of 
delegates. Mr. W. Н. Browne, general manager of the 
Royal Electric Company of Montreal, was elected president for 
the ensuing year, and Mr. H. P. Dwight was elected first vice- 
president and Mr. A. A. Dion second vice-president. Between 
sessions visits were paid to McGill University, the works of 
the Royal Electric Company, the Chambly power plant, and 
the Lachine power plant. 


An Inertia Indicator. A new indicator for measuring the 
Inertia of moving machinery was explained by Mr. Wilfred 
Lewis at a recent meeting of the Engineers’ Club of Phila- 
delphia. It consists essentially, says the Engineer, of a 
curved tube filled with water, except for a small bubble of air 
which moves back and forward in the tube with its accelera- 
tion and retardation, caused by the inertia of the body which 
carries the instrument. By means of a graduated scale placed 
beside the tube, the inertia may be measured. 


` . 


PARLIAMENTARY INTELLIGENCE. 


THE MUNICIPALISATION OF THE TELEPHONES. 


The Select Committee of the House of Commons engaged in the tele- 
phone inquiry resumed its investigation on Friday last, Mr. Hanbury 
presiding. | 

Mr. J. S. FORBES (Chairman of the National Telephone Co.) was 
examined. 

The CHAIRMAN said the Committee wanted to get information from 
witneas as to the precise locus standi of his Company before the Com- 
mittee. In the first place they wanted information as to tbe legal position 
of the Post Office with regard to competition with the National Company 
in existing areas. Did witness recollect the Treasury minute of 1892, 
which said that no fresh licence would be granted, and in the ca:e of a 
licence for an exchange no application would be entertained unless a 
forma] resolution was passed in ita favour by the municipal authority and 
evidence were forthcoming to show that there was sufficient capital sub- 
scribed to carry out the scheme. Was that carried out іп the agreement! 

WITNESS said it was carried out, with qualificationa. Before the agree- 
ments were arrived at he had interviews with the Chancellor of the 
Exchequer and the Postmaster-General. It was not competent for the 
Government to abrogate their absolute discretion and power, which they 
had retained and exercised. The result was indications and promises made 
by Mr. Goschen, Sir J. Fergusson and Mr. Arnold Morley that the terms of 
the Treasury minute were not to be taken too literally. 

You say the agreement, which is before the public, must not be taken in 
its literal sense ?—I do not know how the public could read it. We should 
not have agreed with the policy of the Government unless we had received 
the pledges indicated. 

You say the Post Office, as to competition, put themselves under а 
deliberate pledge not to exercise the powers they had taken —They 
reserved their discretion. If they chose to licence anybody else they can 
begin ; but if they do begin they will be breaking pledges which have been 
given to me by successive Postmisters-General and others as to the circum- 
stances under which their exercise of discretion would be put into operation. 

There is absolutely no record of such an important promise to you—a 
promise which, in my opinion, altera the whole effect of the agreement 1— 
I do not see that it alters the agreement а bit. If the Post Office chooses 
to exercise its discretion, which ic has reserved, it can. There is an honour- 
able understanding that the Post Office shall not compete with us or allow 
competition, except on certain conditions aa to the failure of the Company 
to carry out its undertaking, &c. It must be remembered that we had 
already spent millions of money, and that we had had to overcome diffi. 
culties in regard to our patent righta. | 

You are claiming that the Post Office or its licencees cannot honourably 
compete against you, but you claim the most perfect right to compete with 
the Post Office in every area !—In every area which has been created under 
the agreement. You must remeniber that we created the areas; you do 
not seem to appreciate the position. 

Mr. HANBURY: Pardon me. I appreciate the position thoroughly, 
and I must ask you not to make commenta, and, more than that, I must 
request that you will give your evideuce a little more direct. I mean to 
have my questions answered. 

А question was pressed on witness as to whether, if the Government 
were to go and occupy telephonic areas which had not hitherto been 
supplied the National Company would consider that they had a right to go 
there and compete with the Post Office.— WITNESS said be did not 
think the Company would compete, though they might have power to do 
so. His answers, however, were given in а manner which elicited from 
Mr. Haubury the statement that he should refuse to examine unless the 
questions were answered directly. 

In further examination by Mr. Hanbury, WITNESS denied that the 
National Company had driven the Government coinpetition out of 
Plymouth. With regard to Post-Office competition, he would undertake 
in any area where it existed to take Post-Office messages and send them to 
the National Company's eubscribers if the Post Office would send National 
Company's subscribers’ messages to Post-Office subscribers. He would do 
that to-morrow. 

And yet you would not put the two exchanges into communication ? 
—-No; unless on balance of account. It would not be a business transaction 
to combine an exchange of 1,000 members with one of 200 members with- 
out allowance for working expenses and во forth, so far as the one with the 
larger number of subscribers was concerned. 

Assuming that licences are given to municipalities to compete with you 
in existing areas you would ask that they should compete on equal terms! 
I am satisfied with your assurance. 

I am asking a question, not giving an assurance.—Then I say it would 
be monstrous to give one competitor an advantage over another. The man 
in possession who has taken and overcome all the risks of initiation should 
not be put on disadvantageous terms with & competitor. You should 
remember that in the early days of our undertaking we had to act as 
pioneers, Опе method or process had to be replaced by another, and we 
sunk a great deal of money in substituting good methods for bad ones. If 
the municipalities were licenced, it would not be fair to give them a longer 
term for their undertakings than that allowed to us, namely, up to 1911. 
You must bear in mind that they would start on the business with all the 
knowledge that it has taken us years to acquire, and inillions of money, and 
that in all probability they would secure the services of some of our staff. 

By Mr. GRIFFITH BOSCAWEN: There was the arrangement or 
undertaking that the National Company should be bought up by the Post 
Осе in 1911. He did not concern himself with what was likely to occur 
in 1911, because he had thoroughly made up his mind what would happen 
then. | 
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may be done, and you may be on the board of the Telephone Company 
(laughter). 

That is not likely (laughter). . 

Sir JAS. WOODBURNE : At all events there is a precedent (laughter). 

By Mr. BARTLEY : The agreement between the Post Office and the 
Company would not have been signed but for the verbal assurances that 
they would have reasonable treatment as to development. | 

Do you mean to say that agreements of this kind depend upon verbal 
assurances, that between the South Eastern and the London Chatham aud 
Dover Railway, for instance !—You must have a certain elasticity abouts 
agreements, It would be folly to conduct business on the basis of a striet 
agreement without allowing for development and so on. 

In reply to Mr. Bartley, Mr. FORBES said the Company would not 
have signed the agreement if it had not been arranged that the Post Office 
were to consider all reasonable representations as to areas. : 

Asked whether Sir J. Fergusson had given a verbal undertaking that 
there should be no competition allowed in the areas in which the National 
Company were working, WITNESS said answers without qualifications 
were of no use. 

Mr. BARTLEY: Your explanation implies that there was a verbal 
arrangement with Sir J. Fergusson that there was to be no competition 
in your areas where you were carrying out the work satisfactorily ! | 

WITNESS was understood finally to admit the correctness of that view 
of his evidence. He submitted that the understanding with Sir. J. 
Fergusson was simply an underatanding based on the speech made pre- 
viously in the House of Commons by Mr. Goschen аз Chancellor of the 
Exchequer in the early part of 1892. That speech had been carefully 
revised in Hansard by Mr. Goschen, and as printed might be taken ава 
formal statement of the policy of the Government. It was the view of 
the Government, accordiog to the speech of Sir James Fergusson in the 
House of Commons, tbat licences should not be given to men of straw. 
He said that wherever the local authorities were satisfied that a telephone 
exchange was desirable in their area, and the Government were eatisfied 
that the licencees were in a position to carry out their undertaking, and it 
was in the public interest that & licence should be granted, then there 
would be granted a licence in that area. | 

Mr. BARTLEY asked whether it was witness's contention that from the 
agreement entered into in 1892 there were two important conditions 
omitted which were settled by witness and Sir James Fergusson !— 
Witness: Ves. He added that the Government distinctly gave it to be 
understood in the first place that where there was no telephone in existence 
and the National Company were not on the spot, it was competent for the 
local authority, or anyone else, to apply for a licence, and in the second 
place where there was an exchange of the National Company and it was not 
conducted with reasonable efficiency, and if, on inquiry, the Post Office 
made up their minds that the Company were not doing their duty, and 
declined to do it, the Government themeelves retained power to establish а 
service. These were the two securities on which witness (for the National 
Company) went into the agreement, coupled with the absolute discretion 
on the part of the Post Office not to be limited.” Ке 

- Asked if the Company had a million and a-quarter “ of watered capital 
which had never been subscribed for, WITNESS explained that the National 
Company had been obliged to buy up, or amalgamate with, two other 
companies. The capital of these companies was written up 1n view of the 
development of their business, their enterprise and knowledge, and that 
represented the million and a-quarter. But nothing more than the fair 
market value was paid, a value which was endorsed by the Stock Exchange. 
This was the extent to which the capital was watered. 

In reply to further questions, WITNESS declined to adopt the sugges- 
tion by Mr. Cowley that the National Company had a monopoly. They 
were working with the knowledge that if they did not act reasonably in 
the view of the Government the Post Office might enter into competition 
with them. One of the conditions of the agreement with the Post Office 
was that the National Cumpany should get in all the telephone licences 
that were out -at that time thirteen in all. One was held by a Mr. Jack- 
son, a sun of one of the Directors of the National Company, and they paid 
him £20,000 for it. It was not worth 20,000 farthings intrinsically, but 
there was a danger of its getting into the hands of another company. 

By Sir JAS. WOODHOUSE: If the Post Office had allowed competition 
against the National Company so long as they were conducting their 

business with reasonable efficiency it would have been a breach of the con- 
ditions on which we were induced to co-operate with the policy of the 
Government. | 

Was there a promise ? —In that sense there was. 

What was the promise? — Witness declined to be pinned to words. 

But your evidence is directed to inducing the Committee to refuse to 
allow municipalities to compete with you !—I will not say “Yes” or No 
to your question. J must answer in my own way or not at all. I stand 
upon the spirit of the agreement or upon that which underlies the speech 
of Mr. Goschen. 

Would the granting of a licence to a competitor be a breach of the 
agreement ?—Yes, їп that sense. It would be an evasion of the spirit of 
the agreement. 

In further examination, WITNESS said that he did uot think that 
municipalities would be able to compete favourably with the National 
Company if they were put on equal terms as to conditions of licence. Пе 
meant Ly that, if the period of supply terminated at the same time 1n each 
case, namely, in 1911. On such terms the National Company would not 
be afraid to meet the municipalities, notwithstanding tbe low rate at 
which the necessary capital could be raised by the municipalities and the 
amount of so-called watered ” capital on which the Company had to pay 
interest. To his mind competition would bea bad thing for the com- 
munity who used the telephone. ‚ 

What provision does the National Company make to redeem its capital 
on the basis of the contingencies you have to face! — We put £100,000 & 


The CHAIRMAN: What argument have you to raice against granting 
to a new licencee a licence for the same period as that for which it was 
given to you !—My general objection is that it would involve competition 
which would be extremely disadvantageous to the community. 

But supposing Parliament had overridden that objection, and allowed 
the municipalities to compete, what would be your argument from the 
point of view of fairness against allowing them to have as long & period as 
that originally granted to you ?—It would neither be equitable nor fair. 
We have to pay Post Office royalty and a charge for redemption, and large 
demands from year to year for more capital, and these demands come upon 
а yearly decreasing tenant. The municipalities coming ia with a long term 
would be able to cover their liabilities at less cost than we can. Ава result 
the licencee with a long term would be able so offer an instrument at £1 
or £1. 10s. Jess than the licencee with a short term. 

Should they not have the same advantages in regard to period for 
redemption that you have had ?—No; they did not have to meet as we 
have had the wastage consequent upon bringing the thing up to known 
lines. 

In answer to further questions WITNESS said that the N ational Com- 
pany had the right to give preferences, but they did not doit. If Mr. Lamb 
and Mr. Preece had stated that it was owing to a preferential tariff that 
the Post Office competition had been driven out of the field from Plymouth 
all he could say was that he was sorry to find gentlemen so competent and 
во eminent fall into such error. The difficulty occurred in Plymouth 
before the National Company had an exchange there. The Company com- 
peting with the Post Offiee was a small West of England company, though 
it was true it was afterwards bought up by the National Company. 

The CHAIRMAN: Would you undertake not to give preferences ?— 
When I know what the conditions are, 

You will not give that undertaking for nothing — No; we must claim 
the right, ав а commercial concern, to do our business in ourown way. It 
is true we have the right to give preferential rates, and to say we will 
supply so-and-so and will refuse to supply go-and-eo, but we do not exercise 
that right. The Post Office does not possess this power, nor, во far as Iam 
aware, would a municipality possess it. 

Sir R. HUNTER (recalled) said that, to the best of his knowledge, the 
Post Office could not refuse to supply telephonic communication to a person 
unless he consented to grant wayleaves for wires for the use of other sub- 
scribers. 

A similar question was addressed to Mr. Forbes with regard to the 
terms of the contract entered into between the National Company and 
their subscribera, and he replied that unless such subscriber allowed poles 
and wires to be attached to hia house the Company would refuse to supply 
him with a telephonic service. 

The CHAIRMAN: Your service exista on sufferance, does it not! 
Yes, a great public service conducted on behalf of the Post Office exists 
on sufferance. 

Do you think you should have equal advantages with municipalities аз 
regards opening up the streets! —Yes. From the point of view of the 
telephone service, and from the point of view of competition, it would 
not be well to allow one competitor. 

Do you think it would be well to allow telephonic messages to be sent 
to call offices by subscribers, to be there written down by the Post Oftice 
officials and dispatched by messenger to the addressee t— Yes, I thiok 
it wou'd be a distinct advantage to the public and the telephone subscribers. 

That would enable your subscribers to communicate with persons who 
are not subscribers ti— Yea, the more inducements you can give to people 
to come on the telephone the better for the Company and for the Post 
Offic s. 

A conversation arose as to the work of the National Company, and Mr. 
Forb в proffered to put in a series of tables and statements, showing the 
work which the Company had done and its actual position. The Chair- 
man said this would be going beyond the terms of the reference to the 
Committee, which were very limited. Witness then put in a statement 
showing that the.total number of the Company's telephonic instruments 
and connections was 133,498, the average cost being £50. 14s. 8d. The 
Company, he said, had been making great strides during the past two or 
three years, extending its business very considerably. At present 394 
exchanges were on the metallic circuit system, 170 were in process of con- 
version, and in 17 the conversion was about to be begun. He put in tablea 
showing that the capital expenditure on ordinary service had been 
£2,027,158, and that the agreements come to with Liverpool aud other 
enlightened corporations had imposed a further expenditure of £895,295. 
The conditions the Company had agreed to in these cases they were quite 
willing to give to Glasgow and other towne. 

The CHAIRMAN : But you cannot give any preferences in Liverpool.— 
The witness said he was not aware that that was the effect of the agreement. 

Do you anticipate a time when you must stop development in order to 
recoup yourselves !—-Of course, and that is where the shoe pinches. The 
Government has the option of purchase in 1904. | 

The CHAIRMAN: We had that option last year, and we did not avail | 
ourselves of it.—No. Well, I donot know if you will be more enlightened 
than you are now (laughter) but I know we shall not spend another 
farthing. We should be ruined if we did spend more money on this ever- 
lasting expansion. 

You will continue to spend money on maintenance up to 1911 ?—Of 
course. In our construction account we very liberally provide for wastage. 
In 1911 you will find the machinery up to date, but to extend would be 

uin, 

May this not arise that, finding your licence about to expire in 1911and 
there was no adequate competition by the Post Office or municipalities, 
and no alternative plan ready by tle Post Ottice, you may raise your 
rates and let your planta little down, and во cause such popular discontent 
as to make an outcry to buy you up at any price! Have you contem- 
plated that as possible !—I ehall not probably be then alive to know -what 


[тенин ее аи 


FN 


THE ELECTRICIAN, JULY 22, 1898. 


429 


year now to reserve. The total amount is somewhere over half a million. 
Wecharge our working account with interest on that reserve, compounding 
it from year to year. The yearly amount put to the reserve is, of course, 
increasing. 

By Mr. J. STUART: There was nothing on which his Company relied 
for their immunity from competition more than the speech of Mr. Goschen 
of March 29, 1892, as it appeared in an amended form in Hansard. He had 
never ascerted that the spirit of the agreement went beyond that speech. 

That is the only thing you can produce other than impressions of con- 
versations '—Y es. 

Then there came the Treasury minute and the agreement, and nothing 
is mentioned in those of the points raised in the speech ? —That is so. 

Then you commenced to criticise and feel hesitation as to the meaning 


of tbe Treasury minute?—Yes, and then I had a conversation with Mr. |. 


Goschen. 

What surprises me is that there is no record of the result of that con- 
versation—of the promise or undertaking that you received—and that it 
is not embodied in the agreement. Do you not think that that is a very 
weak point in your armour !—No doubt. If I had an article in the agree- 
ment embodying that understanding I should not be here. I know the 
weakness of my position, but, notwithstanding that, I rely on the inter- 
pretation given by a responsible man as to the manner in which the policy 
of the Government was to be carried out. 

The CHAIRMAN : Did Mr. Goschen in any way block up his discretion ? 
— Not in the elightest degree. : | 

Then what did he say !—He said that the Treasury minute would be 
applied in the manner I have described. He said that the policy of the 
Government was to develop the trunk wires, and to see that the telephone 
areas were extended. We were to co-operate in this. He said at the end 
of the conversation, " We rely upon your co-operation to make this thing 
a success.“ ' 

And that is all you rely on as a promise: That is all. 

By Mr. COHEN : Whether his view was right or wrong, if it had not 
been for the impression he had gathered from Mr. Goschen’s speech and 
the subsequent conversation with him he would not have eigned the 
agreement with the Post Office. | | 

Ву Sir JAMES JOICEY : There was no record of his conversation with 
Mr. Goschen. He reported the general character of them to the Board, 
who were good enough to entrust the negotiations to me, 

Mr. GRIFFITH BOSCAWEN: Can you explain why the telephone 
service in Berlin is so much cheaper than that in London ! No, except 
that it isn’t (laughter). | 

But it is only £7. 105. — That is for only а very limited service. If you 
want a service anything like that approaching our service in London you 
have to pay £13. 3s., compared with an average of £14. 58. in London and 
& maximum rate of £20, and then you must take the relative values. 
Living in Berlin is 25 per cent. cheaper than in London, and this extends 
to everything. Besides, they are not like из; they have to pay nothing 
for wayleaves. 

In other words, they аге in the position of municipalities ? — Then, again, 
they have a very limited night service. 

Mr. BOSCAWEN : 1 asked whether a city like Belgium was not much 

like a municipality in England because they had no way leaves to pay for ?— 
Perhaps, but even then I believe the system is carried on at a loss. 
. In further examination, Mr. FORBES said that it would not be worth 
the Company's while to take on any new subscribers after 1904. They 
could not afford to raise any fresh capital after that, because the licence 
would have only seven years to гип, In 1904 he thought the Post Office 
would be justified in competing with the Company. 

Mr. ARNOLD MORLEY (Postmaster-General in the last Liberal 
administration) in reply to the Chairman, said that during his term of 
office he had no reason to suppose that the:e was anything beyond the 
agreement between the Post Office and the Company, except a general 
assurance that the Postmaster-General would give effect to the agreement 
in a reasonable spirit and to the best interests of the public. 

Where did you get this information, from your predecessor ?—Oh dear 
no; from the Post Office officials. I had no consultations either with Sir 
James Fergusson ог the Chancellor of the Exchequer on the matter. 

What exactly was the impression on your mind of the agreement ?—I 
understood that it contained everything that the Post Office was bound to 
either legally or in honour. I did not think it was the best agreement that 
could have been made, J knew there was a general assurance which had 
been given on several occasions, and I gave it myself. I heard notbing 
about what Mr. Forbes said was an honourable agreement. I know that 
he tried to get concessions, but 1 gave no concessions, 

You would have felt yourself free to give a licence to а competing body 
I should have felt myself perfectly free to do so, although I was opposed 
to competition. 

Astotheextension of areas? — The agreement gave the Postmaster-General 
complete control in the matter of the extension of areas or new areas. 
There was no verbal understanding which bound me to use my discretion 
їп favour of the Company. 

Did you authorise Mr. Lamb to extend these areas? -A memorandum 
was submitted to me with regard to the principle on which they were to 
be granted and I approved it. I instructed Mr. Lamb to carry out the 
principle of the memorandum and to come to me if any difficult case arose. 

Mr. MORLEY finally said that, in his opinion, after three years’ close 
attention to the subject, the Post Office was the only body that could give 
an effective service throughout the country. 


Yesterday (Thursday) Sir Courtenay Boyle was examined, and explained 
the operation of Provisional Orders granted under the Electric Lighting 
Acts. Sir Robert Hunter, solicitor to the Post Office, was again recalled, 
and in reply to a question as to whether he would apply to the telephone 


service the same principles as those adopted by the Board of Trade in con- 
nection with electric lightingrundertakings, said there was а great differ- 
ence between the two cases. Mr. W. E. L. Gaine, general manager and 
solicitor of the National Company, was the next witness, and was followed 
by the Right Hon. J. G, Goschen, who was questioned upon his recollection 
in regard to the negotiations which led up to the Treasury Minute of 1892, 
Mr. Goschen was under examination when the Committee adjourned till 
to-day (Friday). A full report of yesterday’s proceedings will appear in 
the next issue of The Electrician, 


THE VESTRIES AND ELECTRIC SUPPLY. 


The Bill to confirm the Provisional Order (No. 12) to empower the 
Vestries of Bermondsey and Marylebone to supply electrical energy for 
lighting and other purposes came again under the consideration of the 
Select Committee of the House of Commons, presided over by Sir A. F. 
Godson, on Friday last. Counsel app? aring for the parties was given in 
our last issue. 

Mr. FRANK BAILEY (Mansging Director of the Metropolitan Com- 
pany) said the Company had expended on their undertaking about 
£850,000, and of this £319,735 had been spent in the parish of Marylebone. 
They had 41 miles of conduits and 122 miles of cables. Their average 
dividend for nine years had been Z8 per cent., but as their business 
had improved they had got a better return on their capital. The Com- 
pany had only had the lighting of six public lamps at the top of Regent- 
street, as an example of what they could do. These lamps the Company 
had lighted at a price of £30 per annum; and the actual price they had 
got for the current supplied had only been 1:05d. per unit. The Vestry 
certainly cou!d not supply the lamps at the price. The Vestry would not 
be bound to supply the current at such a price as would give them a profit 
of 5 per cent. on the capital invested in their undertaking. They could 
make up any deficiency out of the rates. A portion of the expenditure of 
the Company had been spent in pioneer work. Though the Company had 
been advised by the best authorities, such as Lord Kelvin, Sir John Hop- 
kinson and Prof. George Forbes, they had made mistakes; and it would 
be very difficult to вау what proportion of the capital of £319,000 expended 
in Marylebone they would be able to recover at the end of 42 years, when 
the Vestry would have the power to take over the undertaking. They 
were now erecting great works at Willesden, and the current from 
Willesden could be transformed into either an alternating or a continuous 
system. The low-pressure continuous system would require new mains. 
They had not commenced yet to lay these in the district of Marylebone ; 
but notice had already been given. As to the interference with roads, 
the Company had never had any difficulty with any Vestry, except Mary- 
lebone. If the Company had to supply all the public lamps they could 
not eupply at a smaller figure per unit ; but the charge per lamp could be 
reduced from £30 to about £25 per lamp. The Company was putting 
aside as much as it could afford to a depreciation fund. Last year they 
placed £15,000 to this fund, which now reached £46,000 ; they had, besides, 
written off the value of the obsolete plant. 

Mr. ROBERT HAMMOND gave corroborative evidence. He said he 
had advised many local authorities, and had been interested in works to 
the value of about £2,000,000. With respect to Bath he had advised the 
Corporation when they took over the electric lighting. The Company had 
only a seven years’ licence, of which 18 months had expired. The Board 
of Trade called a conference, and decided it would be unfair for the Cor- 
poration to refuse to purchase the undertaking of the Company which the 
Corporation accordingly purchased for £25,000. In the case of Leamington 
the Corporation applied for an Order, which was opposed hy the Company, 
whose maius were old. The Corporation offered arbitration terme, which 
was not accepted by the Company, and the Board of Trade declined to grant 
a Provisional Order. He had been for many years connected with electrical 
undertakings. In his opinion the Act of 1882 had stopped all enterprise. 
He had always understood that a company in possession of an area would 
no’ be disturbed so long as they fulfilled their obligations. Two com- 
panies were unknown in any area in the provinces, except at Newcastle- 
upon-Tyne, where two companies had applied almost at the same time, 
and had divided the district between them. At Liverpool, Sheffield, and 
Birmingham the Corporations had purchased the local companies, and 
Leeds had given notice to purchase. He distinctly thought if a vestry 
wished to supply electrical energy it should purchase the company in 
possession. He disapproved of competition. He considered a company 
should have peaceable possession during good behaviour. 

Mr. GEORGE KITCHIN, a member of the Stock Exchange, proved 
the depreciation which had occurred in electric shares from the anticipated 
opposition of the vestries. | 

The CHAIRMAN asked what bearing this would have had on the 
inquiry. They all know that many securities had been playing queer 
pranks lately. 

This closed the case for the Company. 

Mr. WORSLEY TAYLOR, replying, said it had been suggested that 
the Vestry were proposing to make a new precedent. He could not agree 
with this. The new principle was laid down iu the Act of 1888, and 
it would be a new thing for a Private Bill Committee to reverse the 
district policy of the legislature. In gas, competition had been given up; 
but, in his opinion, the Act of 1883 was framed distinctly to prevent any 
monopoly. 1f the Committee refused to confirm the Order they would 
strengthen the position of the monopolists. Counsel urged that no 
monopoly of a district had ever been granted to a company in London. 
The Vestry thought they had by statute a valuable right, aud they felt 
bound in the interests of the ratepayers to claim it. There was every 
guarantee that the authority would take every means to work the scheme 
on commercial principles. "There was iu the district room for two com- 
panies in fair mercantile opposition. The case of Shoreditch was a strong 
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proof of this, for there the Metropolitan Company itself was preparing to 
oppose the Vestry. | 

The room was cleared, and the Committee consulted for a short 
time. On the readmission of the public the CHAIRMAN said: In the 
case of the Marylebone Order we find that the Provisional Order should 
not be confirmed. In the Bermondsey case we suggest that the Order 
should be withdrawn, as the point raised iu it is not, in our opinion, ripe 
for discussion. We are of opinion that the local authority thould consider 
the question in the light of purchase. We think that if, by an original 
Order, or by purchase, any local authority becomes the sole power for 
electric lighting iu its district it should not be interfered with by 
competition from the granting of а Provisional Order to any Company in 
such district. І 

Mr. LITTLER, Q C., on behalf of the Bermondsey Vestry, said he was 
not prepared for the decision of the Committee. He asked if they would 
allow him to consult with his clients, He would like to take the view of the 
( 'ompany as to purchase and get the Order to save expense. He suggested 
that the Company should give them the Order, with tbe proviso that the 


powers should not be exercised unle-s they purchased the undertaking of 
_ the Company by agreement or arbitration. 


The CHAIRMAN eaid if the Vestry now withdrew the application at 
the request of the Committee they would have a strong case when they 
made а new proposal. 

Mr. LITTLER said they were very anxious to get on with their works. 

Mr PEMBROKE STEPHENS, Q.C., for the London Electric Supply 
Corporation, said if the Vestry were reasonable there would be no difficulty 
in their getting an unopposed Order next Session. 

It was agreed to hear Mr. Littler on the point he had raised, and that 
only. 


The Select Committee of the House of Commons met again on Thurs- 
day, according to arrangement. Sir A. Е. Godson again occupied the chair, 
and Mr. Bonham-Carler sat as referee. 

The CHAIRMAN said the proposed new clause had just been put in 
their hands. He would be glad to know if it was agreed upon or pro- 
posed by the Vestry. 

Mr. LITTLER, Q.C., for the promoters, said the clause was that proposed 
by the Vestry. They were very anxious to secure their Order this year as 
a matter of time, so that they could proceed with their destructor and the 
lighting of the public lamps. He was mistaken in thinking that a delay 
of two years would follow the rejection of- them now. He found that а 
local authority could give notice in October to proceed the next year. 
Still, the delay of twelve months would be very injurious to the Vestry. 
He read the clause which was proposed, which was that they should not 
supf ly electricity until they had made а reasonable arrangement with the 
London Electric Supply Corporation. The clause was as follows :— 

“The following provisions shall apply and bave effect for the protection 
“of the London Electric Supply Corporation, Limited (hereinafter called 
“the Company) :—The undertakera shall not be at liberty to supply 
“electricity under the powers conferred upon them by this Order until they 
* shall have purchased from the Company the distributing mains actually 
“laid by it within the district of the undertakers, as such mains exist 
“on the 15th day of July, 1898, at a price to be agreed upon 
“between the undertakers and the Company, or to be determined by an 
“arbitrator to be agreed upon between the undertakers and the Company, 
“ ог in default of agreement to be appointed by the Board of Trade upon 
“the application of either party, and the undertakers are hereby em- 
“ powered to purchase such mains accordingly, provided always that as 
“from the date of purchase by the undertakers of the Company’s distri- 
“buting maius in the Parish of Bermondsey, so much of the Electric 
“Lighting Ordera Confirmation (No. 2) Act, 1889, as confers upon the 
“Company the right to supply electricity within the area of 
* the said parish sliall cease and determine." 

The clause (counsel continued) secured for the Company the full value of 
the undertaking as it existed, They had put themselves in communication 
with the Company and bad had a discussion with them on the matter ; but 
they had received a written reply from the solicitors that owing to the absence 
of the Directors and the impossibility of calling a meetiug of shareholders, 
ihey could not agree to the proposals of the clause. He contended that 
Lord Wantage who held all the Debenture stock and a great part of 
the Ordinary stock) and Mr. Bain (the managing director) could easily 
have been consulted. They would have met with the same difficulties 
next year, and would have to fight the whole question over 
again; and it would be very ditieult to get better terms than 
are now proposed, Hia clients had unanimously approved the clause, and 
were quite willing to discuss or amend the clause in any of its details, 
They left it to an arbitrator to fix the price they had to рау. He asked 
them to let the Order go forward with the clause. There was no question 
of principle involved. The Committee had settled that when they decided 
they should not go into the district until they purchased the works of the 
existing company. 

Mr. PEMBROKE STEPHENS, Q.C., for the Corporation, said : The 
Order proposed only to give the Vestry powers to compete with his Com- 
pany ; but the new clause not only gave them compulsory powers of 
purchase, but also provided that the powers of the Company within the 
parish should cease after the date of purchase. This, he urged, was widely 
different from the decision of the Committee. It might be quite right to 
introduce such a clause in a Bill next year, when they would have the 
opportunity of examining it. 

The CHAIRMAN said the letter of the Company's solicitors had mevr- 
the necessity of a shareholders’ meeting approving the proposal of the 
Vestry. He asked if the Directors had not tull powers. 

Mr. PEMBROKE STEPHENS said the shareholders would like to le 
coneulted in the matter. He did nut wish to discuss the wording of the 


clause ; but he would point out that the Vestry only undertook to pur- 
chase their maina, and took away their right to supply electricity. If the 
Committee "confirmed the Order he would have fo take the ordinary 
course and reserve his right of appeal to the next House. They did not 
see their way to come to an agreement on the terms embodied in the 
Clause, which were the only terms which had been laid before them. In his 
opinion the matter could not ba dealt with this session. In any case the 
order could not come before the Lords Committee before a fortnight, or 
perhaps three weeks. His objection was that it was not right to havea 
compulsory clause sprung upon them at the last moment. m" 
Mr. GERALD FITZGERALD (for the Ve-try) asked the Committee to 
remember the facts. They had proposed a Bill to supply electricity in 
their parish, and the Committee had decided that if they did so they 
should buy the old Company out. Mr. Littler and himself had both quite 
misunderstood the opinion of the Committee if they had not carried out 
its intentions in the clau-e they had brought forward. If the Committee 
rejected the Order the Company would have the power of laying fresh 
mains and connections, and so of increasing the value of their undertaking. 
The room was then cleared, and the Committee deliberated in private, 
"hen the public were readmitted the CHAIRMAN announced that the 
Committee had hoped that some satisfactory arrangement could have been 
arrived at. As this seemed impossible they had only one duty to do, and 
that was to decide that the Order, so far as it related to Bermondsey 
Vestry, should be confirmed. 
The decision was received with evident surprise by the parties. 
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LEGAL INTELLIGENCE. 
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Brown v. Edinburgh Corporation. 


In the Court of Session, on Friday, Lord Low gave judgment in this 
action, which was for the recovery of £145. 18a. 9d., expenses incurred by 
pursuer in having his house re-wired to suit the increased pressure of the 
current supplied by the Corporation. Plaintiff stated that his house was 
fitted with a private electric light installation, the presaure being 100 volts. 
In 1895 defendants began to supply the house with current at 115 volts. 
In December, 1896, plaintiff received a letter from the defenders' resident 
engineer asking permission to change the voltage in bis house from 115 to 
230, ап undertaking being given that any alteration that might be 
required would be made free of cost, во that the only expense plaintiff 
would be put to would be the cost of new lamps. He accepted the offer 


‚ and consented to the change of voltage, but made it clear that he would 


accept no responsibility in connection with the change of the voltage, 
and that it would have to be carried out at defendants’ own expense. 
The defendants’ contractors put in some new switches and lampe, 
but the old wiring was not renewed, and aíter being tested this was 
found defective, but defendants' engineer simply offered to render avy 
assistance he could to improve the existing state of things, adding that he 
could not put the defendants to any further expense in the matter. 
few days later the supply was cut off until the wiring had been made to 
comply with the requirements of the defendants. Plaintiff was therefore 
compelted to re-wire his house. Defendants pleaded that plaintiff having 
erroneously represented his installation to be adequate for and capable of 
bearing а pressure of 115 volts, and they having agreed, in the belief that 
that representation was true, to render it adequate for and capable of 
bearing a pressure of 230 volts, defendants were entitled to judgment in 
respect that the sum sued for was expended in making the installation 
conform to plaintiff s representation concerning it, and was not expended 
in raising its capacity, and that defendants were induced to agree to make 
the alterations on the said erroneous representation. 

Lord KINCAIRNEY found for the plaintiff, with costs, on the ground 
that the defendant Corporation had undertaken to do the work at their 
own expense, | 


ee ———————————————е 


Weblyn v. Shoolbred and Co. 

This case (reported in The Electrician of May 6 last) was before Mr. 
Verey, Official. Referee, this week. The action was brought by Mr. W. C. 
Weblyn against Messre. Shoolbred and Co, for £266. 19s. 10d, damages 
caused to the plaintiff owing to the alleged negligent manner in which the 
defendants had carried out au electric light irstallation at 80, Strand, 
London, whereby it was said a fire was caused and damage done to 3 
picture. The defendants asserted that the installation was carried out 10 
a proper manner for an exhibition of a temporary character, aud maintaine 
that the fire was caused by an oil lamp placed on a bracket near а curtain. 

After hearing a great deal of evidence on both sides, on Wednesday tlie 
learned Referee reserved judgment. 
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The Longest Electric kailway.—According to the Ens 
neering News of New York, the longest electric railway in 
the world is said to be that operated between Kenosha and 
Waukesha Beach, both in Wisconsin, U. S.A. This line 18 
62 miles long, and arrangements have been made by the 
Milwaukee Electrie Railway and Light Co. to run chartered 
ears from Milwaukee to Waukesha Beach. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 


or direct from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


„THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 68. net ; abroad, 6s. 3d. This work is intended to serve аза 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. 

**ELEOTRICAL TESTING FOR TRLEGRAPH ENaiNEkERS." — By T. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
The Author hopes that, besides Telegraph and Telephone Engineers, it 
may. perhaps, nies prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Evtract 
from Preface. Demy буо, fully illustrated. 10s. €d., post free; abroad lts. 

„ SUBMARINE CABLE-LAYING AND REPAiBING."— By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustraced ; price 12s. 6d. 

* LABORATORY NOTES AND Fokus.“ — With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrica] Engineering classes. These have been prepared by 
Dr. J. A. Fleming, and will be found of great service to Teachers, Demon 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as а record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price Is. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming’s ‘ Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
otes and Forms has led to à request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
theaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

“SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELxrcTRIO Wavzs.“ 
Being a Description of the Work of Hertz and his Successors, — By Dr. О, 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net 
28. 9d. post free. 


““Егкстнто Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience. The book is wel] printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free; abroad, 11s. 


“Tar BIBLIOGRAPHY oF X-Ray LITERATURE AND RESEARCH, 1896-97. 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 


„ Morivg POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 128. 6d. post free; abroad, 
13а. 6d. Prospectus post free. 


"THE POTENTIOMETER AND ITS ÁDJUNOTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free; abroad, 68. 6d. Digest post free. 


“ LocALISATION ор Елота IN ELEOrRIO Ілант Marns.”—By F. О, 
Raphael. Price 5s., post free; abroad, 58. 6d. Prospectus on application. 


"ELECTRICAL ENGINEERING Еопмст.#,” а pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour; price 73. 6d. ; by post, 78. 9d. ; abroad, 88. A 
fine large paper edition with wide margins for notes can also be supplied 
Price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 


" THE INCANDESCENT LAMP AND ITS MANUFACTURE."— This book, written 
by Mr. Gilbert З. Ram, is now ready. Price 7а. 6d. ; abroad, 8s. 

sE LEOTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition. Price 2s., 
post tree, 


" ARMATURE WINDINGS or ELxOrRIO MaoniNxs."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the I.dison 
and General Electrio Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 fall paga tables, 308., post free. 

„Tx Steam ENGINE INDICATOR AND INDICATOR DiAGRAMS,."—Ed;ted 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

“Tae ArT OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
f Dr. Gore's book is now ready, price 10s, 6d., post free. 


“THe MANUFACTURE oF ELECTRIO Licht Санвомв.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
Price 1s. 6d. ; post free, 1s. 9d. 


“Ти ELEOTRICIAN" PRrIMERS.—Ín Two Volumes. Vol. I., Theo 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, poat free ; cloth, 
2s. 9d. Single Primers, 34. each, poat free. 

* SECONDARY BATTERIES, THEIR DESIGN AND MANUFAOTUBE."— By E. J 
Wane. In the Press. 

“Тик MANUFACTURE OF CARBONS FOR ALL ELECTRICAL Рсвровев.’'— 
By Francis Jehl. In the Press. 

“Тип ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

** ELECTRIO LAMPS AND ELECTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &c. Price 7s. 6d., post free. 

* ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. Vol. II., in preparation. 


* DRUM ARMATURES AND CoMMUTATORS," by Mr. F. Marten Weymouth 
also ready. Price 78. 6d. ; abroad, 8s. Prospectus on application. 


"PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. К. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. 


„THE ELECTRIO ARBO. - By Mrs. Ayrton. In the Press. 


„The Electrician" Electrical Trades’ Directory and Hand- 
book. — This Directory and Handbook for 1898 is пото ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Council of the Urban District of Barking Town invite 
tenders for the supply and delivery of electricity meters and main 
cut-outs for a period of 12 mouths from Michaelmas next, for the 
supply and delivery of lamp brackets and columns, and for the 
“free wiring" of premises in the district. Full particulars can be 
had of Mr. W. C. C. Hawtayne, consulting eugineer to the Council, 
Mansion House Chambers, 20, Bucklersbury, London, E.C.. and 
tenders for the respective requirements must be sent to Mr. E. H. 
Lister, clerk to the Council, Public Ottices, Barking Town, by 
5 p.m, of Aug. 3. Some further particulars will be found in an 
advertisement on another page. 


The Managers of the Central London Sick Asylum District 
require tenders for supplying the necessary generating plant, and 
for wiring their new asylum at Hendon for the electric light. 
Further particulars are set out in an advertisement elsewhere, and 
plans may be seen and specifications and forms of tender obtained 
at the осе of the architects (Messrs. Giles, Gough and Trollope), 
28, Craven-street, Charing Cross, W.C. Tenders must be delivered 
to Mr. Fred. W. Bailey, clerk to the managera, Cleveland-street 
Asylum, London, W., by 10 a.m. of Monday, Aug. 15. 


The Pemberton (Lancs. ) District Council invite schemes for the 
electric lighting of the district. Further particulars are set out 
in an advertisement elsewhere. Schemes should be sent in by 
Aug. 14, to the Clerk (Mr. Paul Partington). 


The Exeter Corporation require tenders for about four miles of 
high and low.tension concentric mains, four transformers, about 
50 meters, and a feed-water heater of about 1,000 gallons capacity. 
ышан to Mr. Geo. R. Shorto, Town Hall, Exeter, by 10 a.m. 
25th inst. 


The Manchester Corporation require tenders for supply of stores 
during 11 months to June 30, 1899, including cable, carbons, 
meters, incandescent lamps, &c. Particulars from Secretary, Elec- 
tricity Department, Town Hall, Manchester, and tenders by 
26th inst. 


The Harrow District Council require tendera for the lighting of 
tho district. "l'enders to the Clerk by noon of 25th inst. 


Tenders are required for the electric lighting of the Hapton 
(Lancs.) township from Sept. 1 to April 20, 1899. "Tenders to 
Clerk to Parish Council, St. Anne's-terrace, Padiham, by Aug. 1. 


TENDERS RECEIVED AND ACCEPTED. 


The Belfast Corporation have accepted the tender of the General 
Electric Co. for the supply of a switchboard for their electricity 
department, 


The tender of Messrs. J. E. Spagnoletti and Crookes has been 
accepted for wiring the Kingston-on-Thames Workmen's Club 
and Institute for £100. 63. 104. Sixteen tenders were received, 
the amounts varying from £143. 5s. to £292. 10s. 


The Hull Corporation have accepted the tender of Messrs. 
Thompson, Howard and Со, for the supply of electric light fittings 
to the Kast Hull Baths. 


The Southampton Town Council have, we are informed, accepted 
the tender of Messrs. Crompton and Co. for supplying 62 are 
lamps, columns, &c., at £2,035. Messrs. Crompton’s was thc 
lowest of the five tenders submitted, the other tenders being from 
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Messrs. Johnson and Phillips, British Blahnik Arc Light Co., W. 
Lucy and Co., and the Brockie-Pell Arc Lamp (Limited). 


The Electric Lighting Committee of the Cardiff Town Council 
have accepted the tender of Messrs. Babcock and Wilcox for the 
supply of two water-tube boilers at £1,520. The Committee have 
also considered the tenders for the supply of a 300. kilowatt steam 
alternator, but no decision has yet been arrived at. 


The St. Pancras Vestry have accepted the tender of Messrs. 
Reid Bros. for the supply and laying of pipes for condensing pur- 
poses from the King’s-road station to the canal at £496. 17s. 2d. 


The Banbridge Town Commissioners have accepted the tender of 
the Banbridge Foundry Co. for the erection of electricity works for 
supplying current for lighting the public lamps at £7,000. Water 
power is to be employed in the generation of current. 


The St. Pancras Vestry received the following tenders for the 
supply of condensing plant and steam pipes for their Regent's Park 
electricity station :— 


John Fraser and Son (accepted) .............. . £4,155 14 4 
Mechan and Sons 6... 5,000 0 0 
Klein Engineering Coo 4875 0 0 
ien, 8 4,306 10 0 
T. Ledward and Co e 5,097 0 0 
*Fairbrother and Coo . 5,251 0 0 


* Do not comply with the specification. 


The London County Council have received the following tenders 
for the electric light installation at Crossness Outfall :— 
John Fowler and Co. Safety Concentric Wir- 

(Leeds) .................. £860 0 ing Co . £4,990 0 
W. R. Renshaw and Co... 4,497 10 | Laing, Wharton and Down 5,455 0 
Calvert and Co. ............ 4,600 0| Edmundgons’ Electricity 
Scott Anderson and Beit 4,750 0 Corporation 5,530 0 
Messrs. Fowler and Co.s tender was for a portion only of the 
work (two dynamos and accessories) and this and the next lowest 
tender were not entertained. Аз Messrs. Calvert and Co. and 
Messrs. Scott Anderson and Beit had not tendered in accordance 
with the specification, the Main Drainage Committee recommend 
that the tender of the Safety Concentric Wiring Co. be accepted. 
This recommendation stands over. 


The following tenders were also received by the Council for the 
supply of the wiring, lamps and fittings required at Crossness :— 
New Fowler Lancaster £1,560 0 0 Safety Concentric 
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National Electric Free Wiring Co £35,250 0 0 
Wiring Co. ............ 2,630 0 0 Laing, Wharton tnd 
J. H. Pickup and Co... 2,712 19 7| Down .. ............... 5481 00 
Scott Anderson & Beit 2,780 00 A. Н. Wood ......... .. 4880 00 
Calvert and Co. ........ 2800 0 0 J. Jenkins & Sons...... 5,050 00 
British Insulated Wire T. Н. Taylor „еве 5,800 00 
V 2,893 0 0 G. Stegmann 6.225 0 0 
Allingham & Fennell.. 2,945 14 0 Sax, Slatter and Co... 6,500 00 
H. J. Rogers aud Co.... 2,950 0 0 Walsall Electrical Co. 6.912 0 0 


. New Fowler Lancaster have asked that the amount of their tender 
be increased by £1,000. The National Electric Free Wiring Co. 
stipulated for a mode of insulation which was their patent, and 
did not comply with the Council's requirements, therefore the 
Committee recommend that the tender of J. H. Pickup and Co. be 
accepted. This recommendation also stands over. 


APPOINTMENTS VACANT AND FILLED. 


The Lighting Committee of the Coporation of Wolverhampton 
require an assistant electrical engineer. Further particulars are 
given in an advertisement elsewhere. Applications to the town 
clerk (Mr. Horatio Brevitt) Town Hall, Wolverhampton, by noon 
of Tuesday, August 2, 

The governing body of the South West Polytechnic Institute, in 
an advertisement on another page, invite applications for the post 
of senior demonstrator of electrical engineering at a commencing 
salary of £100 per annum. Applications must be sent in to the 
Secretary, Manresa-road, London, S.W., by August 3. 

Ап assistant science master is required at the Handsworth 
Technical School. Commencing salary £100 per annum.  Appli- 
cations by 30th inst. 

The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the lectureship in electrical engineer- 
ing. Some particulars are set out in an advertisement elsewhere, 
and further information may be obtained from the Secretary, to 
whom applications must be sent by Aug. 10. | 

The position of assistant lecturer and demonstrator of phyaics in 
the University College of Sheffield, is vacant. Applications to be 
made before July 29. 

The Durham College of Science requires а demonstrator in 
engineering. Salary £120, increasing to £150 per annum, Appli- 
cations to the Secretary by 31st inst. 

An assistant lecturer and demonstrator in Physics and Electrical 
Engineering is required for Hartley College, Southampton. Salary 
£120. Applications by August 8. 
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BUSINESS CHANGES. 

Mr. T. Vaughan Hughes, consulting electrical engineer and 
metallurgist, has removed from 6, Corporation-street, to Norwich 
Union Chambers, Congreve-street, Birmingham. 

Messrs. Richard Cameron and Thomas Hogg, electrical engineers, 
10, Hunter-square, Edinburgh, have dissolved partnership as from 
Dec. 18, 1897. Debts by Mr. Hogg, who continues. 


BANKRUPTCIES AND LIQUIDATIONS. 

In the bankruptcy of Samuel Haynes (lately trading as an art 
metal worker under the style of S. Haynes and Co.) the first meet- 
ing of creditors will take place on 25th inst., and the public 
examination on Aug. 30, both at Bankruptcy Buildinge, Carey- 
street, W.C. 

A meeting of the creditors апа shareholders of the Ariel Arc 
Lamp Syndicate (Limited), was held at Bankruptcy-building:, 
London, on Tuesday. The Company, which is in liquidation, was 
formed in August, 1894, to acquire patent rights of an improvement 
in electric arc lamps. The promoter was Mr. S. Sealy Allin, the 
capital of the Company being finally £24,200. It is said that, 
owing to the difficulty of getting the lamp properly manufactured, 
the Company was handicapped and the lamp did not have a fair 
trial Efforts wera made to form a company to take over the 
rights of the Syndicate and to manufacture and sell the lamps, but 
these negotiations ultimately fell through, and the Syndicate had 
since been unable to dispose of its patent rights. The failure of 
the Syndicate was attributed to want of working capital and 
inability to get the lamp properly manufactured. iabilities 
under the failure are £429, assets £102, of which the patent 
stands valued at £100. The deficiency to shareholders is £20,329. 
The ofticial receiver acts as liquidator, assisted by а committee of 
inspection. 

А meeting of the New Telephone Co. (Limited) will be held at 
2, Suffolk-lane, London, E.C., on Aug. 22, to receive an account of 
the winding-up. Mr. Albert Anns is liquidator. 


A first and final dividend of 1s. 11d. is payable at the Oficial 
Receiver's, Bankruptcy Buildinge, London, W.C., ia the bank- 
ruptcy of John Orme, electrical instrument maker, Co., lately 
trading as J. Orme and Co., at 6, Cross-street, Finsbury, E.C., 
and 65, Barbican, E.C. 

Claims against the Cowper-Coles Zino Extraction Syndicate 
(Limited) are to be sent by Aug. 16 to the liquidator, Mr. T. 5. 
Lowry, Bank House, Camborne. 

The creditors of Edward A. Ingold, electrical merchants, 66, 
Wandsworth Bridge-road, Walham Green, London, S.W., in- 
clude :—Charles Baillie, £300; Phaeton Electrical Co., £228; 
Shepard and Co., £120; Н. Fisher and Co., £72; Langdon- 
Davies Electrical Motor Co., £51; Fieldings (Limited), £47; 
British Blahnik Are Light Co., £30; Headland’s Electric Storage 
Battery Co., £27; Mackey, Mackey and Co., £25 ; C. Escaré, 
£23 ; Cruto Incandescent Lamp (Limited), £20; А. C. Cossor, 
£19; F. Davis, £17; G. G. Walker, £17; E. Goossens, Pope 
and Co., £10; Wilhelm aud Co., £10. The liabilities amount 
to £1,790. 10s. 


Owens College (Manchester) —In the Physics Dapartment of 
this College complete instruction is given to students preparing for 
the electrical profession. In an advertisement elsewhere tt 18 
announced that the next session commences on Oct. 4. Mr. Sidney 
Chaffers is registrar. 

Glasgow and West of Scotland Technical College —The 
Calendar of this College for the session 1898-99 is just issued, 
price 1s., and contains very complete particulars of the course of 
study at the College. 


Errata —An error on the part of our reporter occurs in the 
report of the proceedings before the Select Committee of the House 
of Lords on the General Power Distributing Co.’s Bill in The 
Electrician for July 1st. On page 331, column 1, line 29, the word 
“ not," should be omitted, and the commencement of the resolution 
should read, The following provisions shall apply, except 8? 
far," &c. 

Personal We are asked to s'ate that Mr. John Hart has 
resigned his position as secretary and manager of Messrs. H. M. 
Salmony and Co., Limited. 


The “Jandus” Lamp.—Over 200 of these lamps are to be used 
in the lighting of the Bon Marché, Brixton, London. The Jandus 
Arc Lamp Co. have, we are informed, after а number of experr 
ments, solved the question of running five arc lamps in series. 


Compulsory Patent Licence.— The first compulsory licence 
under the Patents Act has just been granted by the Board of Trade. 
The order was made on a petition presented at the instance of the 
Manchester Chamber of Commerce by Messrs. Levinstein (Limited). 
The applicants claimed a licence to produce chemical substances by 
а process patented in England in 1889 by the Farbwerke, formerly 
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Messrs. Meister, Lucius and Bruning, of Höchst-am-Main, Germany. 


The process is not patented nor patentable in Germany, where it 
is open to the use of anyone without payment of royalty. This 


difference arises from the fact that whilst in England patents are 
anted without regard to novelty or public utility, in Germany 

th these conditions are strictly required. The petitioners held a 
р which they could not utilise unless they were able to manu- 

acture for their own use the patented raw material covered by the 
1889 patent. A licence had, however, been refused by the Farb- 
werke. Upon receipt of the petition the Board of Trade submitted 
it to а legal referee, and the order prescribes that a royalty of 4d. 
per lb., with a minimum amount of £250 per annum, shali be aid 

y the liconcees to the holders of the patents during the residues 
of the terms for which they have been granted. 

Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materi 


machines, which are not separately specified) from July 13 to 


July 19, with the ports of destination :— 

Argentina—Bahia Blanca, £288 (telegraph material); Buenos Ayres, 
£261. Australasia— Fremantle, £211 (telegraph material); Mackay, 
£4,200 ; Melbourne, £240 (telegraph material) ; Sydney, £1,540; Welling- 
ton, £139. Austria — Zara, £1,206 (telegraph cable). Belgium —Antwerp, 
£116. Brazil—Rio Janeiro, £52 (telegraph material). Canada — Halifax 
(N. S.), £135 (telegraph material); Santos, £500. China—Shanghai, £310. 
Denmark —Copenhagen, £49 (telegraph cable). Egypt—Alexandria, 
£12,551 (telegraph material). France—Bordeaux, £22. Boulogne, £356 ; 
Marseilles, £81. Germany— Hamburg, £36 (telegraph material). Holland— 
Amsterdam, £155. Hong Kong, £21. India—Bombay, 215; Calcutta, 
£63. Malta, £10. North Atlantic, £11,400 (telegraph cable). Portugal 
Lisbon, £96 (telegraph material). Russia Odessa, 15 cases (telegraph 
paper); St. Petersburg, £217 (including £156 telegraph cable) Siam 
Bangkok, £13. South Africa—Cape Town, £1,152 ; Durban, £235 ; Port 
Elizabeth, £181 ; Pretoria, £167 (telegraph material). Spain— Barcelona, 
£490; Bilbao, £20; Santander, £450. Straits Settlements—Singapore. 
£22. Sweden—Gothenburg, £18 (telegraph material) ; Stockholm, £2,131 
(telegraph cable and wire). West Indies — Trinidad, £33. Total £39,180, 
against £4,770 in the corresponding week last year (July 14 to 20). 

Cable to Hawaii.—We announced last week that a concession 
bad been granted for the laying of a submarine telegraph cable from 
the United States to Hawaii. The company obtaining the con- 
cession is entirely American, and has a capital of 10,000,000 dollars. 
The directors include Mr. James A. Scrymser, Mr. Edmund L. 
Baylis, Mr. J. Pierpont Morgan, Admiral Irwin, and Mr. J. 
Kennedy Tod. 


“Atlantic Cable Directory of Registered Addresses and 
Directory Code.”—-With this title the Atlantic Cable Directory 
and Code Company of New York and London have issued the first 
20,000 of what we understand to be a total issue of 100,000 copies 
of this Directory, which purports to give the names, addresses and 
other particulars of all firms in the United States, with registered 
cable addresses. In addition to this extensive list there is a direc- 
tory code which it is stated consists of words carefully selected from 
the Official Vocabulary of Berne. These code words are accom- 
panied by phrases for general and especially commercial use. The 
code section occupies 656 Royal 8vo. pages, double column, and 
Space is provided at the end of each alphabetical letter for such 
additions as may be required to be added by users of the book. 
The cable addresses division isdivided into alphabetical and classified 
trades sections, and there is in addition an alphabetical list of the 
cable address words. 


Telephone Directory.—The annual Telephone Directory of the 
National Telephone Co. is now published, and has considerably 
increased in bulk since its last issue. No information is given of 
the amount of the increase in subscribers for the year, but, judging 
by the siz» of the book, the number must be a large one. The 
book is, of course, indispensable to the telephoning public, 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 

Argentina.—The scheme for the formation of an Institution of 
Electrical and Mechanical Engineers has made considerable 
progress, and the first meeting of the adherents of the movement 
will be held this month for the purpose of drawing up rules, 
electing officers, council, &c. 

Ashton-under-Lyne.— The Electricity Committee reported last 
weck that there was every prospect of current being available in 
August for both public and private lighting. 

Asylum Lighting. The Governors of Clonmel Asylum have 
under consideration the question of adopting electric lighting. 

Battersea (London).— The Vestry decided, at its meeting last 
week, to acquire additional land, for £8,541, for the erection of 
electricity supply buildings in Lombard-road. 

Burton-on-Trent. —The Town Council decided last week to apply 
to the Local Government Board for sanction to borrow £50,140 for 
extensions to the electric light and gas works. 


rial, but not including electrical instruments or 


Belgium.—The number of persons employed in the Belgian 
service of telegraphs and telephones in 1897 was 9,331. 

А recent report on the trade of Antwerp states that there is one 
branch of engineering in which English manufacturers successfully 
compete with Belgian engineers, and that is in the construction of 
engineering tools and labour-saving appliances. It is pointed out 
that articles of this kind, if properly pushed by competent agents, 
would find a favourable opening in Belgium, and itis urged that 
an effective advertisement of these goods can be made in the form 
of а short and clear exposition, in French, of the working and 
merits of the appliances ; and, in the case of new devices, the 
advantages offered over the system it is intended to supersede. 


Bermondsey.—At Monday's meeting of the Vestry Mr. Cox, 
chairman of the Electric Lighting Committee, referred to the 
recommendation of the House of Commons Committee that the 
Vestry should consider the advisability of purchasing that part of 
the system of the London Electric Supply Corporation as existed 
in Bermondsey. It was now thought best to adopt the suggestion, 
and for that purpose a clause had been formulated, to be inserted 
in the Bill, providing that the Vestry should not be empowered to 
supply electrical energy untii they had purchased the distributing 
mains laid in the parish by the Corporation at a price to be agreed 
upon, or at a rate fixed by an arbitrator appointed by the Board of 
Trade. Mr. R. Stewert Bain, the managing director of the Cor- 
poration, had stated before the Committee that the expenditure on 
distributing mains in Bermondsey amounted to £5,000. In the 
opinion of Mr. Cox that was an outside figure; but it was better to 
pay that sum, or even £10,000, than to be compelled to buy out at 
а greatly enhanced value а few years hence. Mr. Cox further 
stated that the decision of the Committee would practically amount 
to giving the electric lighting companies a m^nopoly throughout 
London and the country districts generally, and he said that was 
not in the spirit of the times and not in the spirit of the resolution 
passed by the House of Commons. If the Vestry adopted the 
clause which had been formulated, and if the Committee were dis- 
posed to favour municipalisation, the Vestry would get its Order. 
He therefore moved the Vestry’s approval of the clause, which was 
unanimously agreed to. The effect of this clause upon the negotia- 
tions with the London Electric Supply Corporation will be found 
in the report of the proceedings before the House of Commons 
Committee on page 429. | 

Bethnal Green (London)— The Infirmary Committee have 
reported to the Guardians that Messrs. Calvert and Co. had declined 
to approve the draft contract for the electric lighting of the new 
infirmary, and had intimated that their tender must be accepted as 
it stood, and that if this were so there would be no limit to the 
amount which could be claimed for extras. The Committee, there- 
fore, notified Messrs. Calvert and Co. that unless they were pre- 
pared to do the work in accordance with the specifications, without 
reservation, the Committee would recommend the Board to pro- 
visionally accept the next lowest tender. The report was adopted. 


Birmingham.— The Reference Library and the Council House 
are to be lighted electrically. 


Bradford.—Major P. Cardew, R.E., inspected the Bolton-road 

section of the Bradford electric tramway on Wednesday. Good 

rogress is being made with the Great Horton-road section, and it 
1t is anticipated that this will be completed in four or five weeks. 


Bury St. Edmund’s.—Mr. H. P. Boulnois held a Local Govern- 
ment Board inquiry on Wednesday into the application of the Town 
Council to borrow £20,000 for electric lighting purposes. Mr. 
T. C. Blofield, instructed by the town clerk (Mr. C. E. Salmon), 
appeared in 1 8 of the application, and gave a sketch of the 
steps that had been taken in connection with the electric lighting 
scheme. The present gas lighting was bad and insuflicient, and 
an improvement was absolutely necessary. Mr. F. H. Medhurst, 
B.Sc., M. I. E. E., the Councils consulting engineer, submitted 
technical details. "There was some slight opposition, 

Chiswick.—At а recent meeting of the Works Committee a 
discussion took place on the alleged scandal in connection with the 
scheme for the introduction of the electric light by the Bourne and 
Grant Electricity Co. The Company complain strongly of the 
difticulties that had been placed in their way, and it was decided 
to hold а full inquiry into the whole of the transactions in con- 
nection with this matter. 

Cheltenham.—The special Tramways Committee recommend the 
Town Council to support Mr. T. Nevin's scheme for the construc- 
tion of a light (electric) railway from Cheltenham to Winchcombe. 


Church Lighting.—The wellknown church of St. Clement 


Danes, Strand, which has just been reopened after undergoing 
restoration, is now lighted electrically. 


Continuous-Current Supply for Motive Power. The City of 
London Electric Lighting Co. announce that they will be in a 


position, in about three months, to supply users of machinery in 
their district with electric energy for motive power on the con- 


tinuous-current system at a maximum rate of charge of 3d. per 
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unit (equivalent to 21d. per electrical horse- power per hour), which 
will, the Company urges, offer an inducement for the adoption of 
such means of driving machinery in place of other mechanical 
power, such as steam and gas. Machinery users are invited, 
without pledging themselves to notify the Company, if they would 
be disposed to take а supply of energy, and as to the total amount 
of power likely to be required. 


Dewsbury.—The British Electric Traction Co. have formulated 
& scheme for the construction of a system of electric tramways 
between Dewsbury, Batley, Heckmondwike, &c., and application 
is to be made for Parliamentary powers to carry out the project. 


Durban (South Africa) — The Municipal Council recently 
decided to purchase the undertaking of the loca] tramway company, 
and to equip the lines electrically, The transfer will take place in 
June next. | 

Edinburgh.—The Electric Lighting Committee have fixed their 
estimates for the financial year 1898-99. The estimated works 
expenditure is put at £31,820, compared with £21,444 last year. 
The revenue has been estimated at £51,250, compared with an 
actual revenue of £38,049. During the coming year the Com- 
mittee anticipate an expenditure on capital account of £130,500. 

Electricity at Trinidad (W. I.).— The important subject of 
overhead versus underground wires is as warmly discussed in 
Trinidad as in this country. In the former place, however, electric 
light, telegraph and telephone wires appear to have been erected 
with the same disregard for danger and complication as was origin- 
ally displayed in the United States. The popularity of the tele- 
phone and the extension of electric light has brought the seriousness 
of this state of affairs to the front, and Mr. J. Stanley Richmond, 
electrical engineer to the Government of Trinidad, has recently 
expressed a strong opinion against the continuance of the evil. 
Mr. Richmond's report confirmed one originally presented by Mr. 
R. J. Miller, the local superintendent of the West India and 
Panama Telegraph Co., who, long ago, pointed to the danger 
threatening telegraphic and telephonic communication, as well as 
the workmen engaged in erecting and testing the lines, from the 
proximity of cables carrying heavy currents. 

The telephone in the island of Trinidad has made considerable 
progress, and the plant and lines erected by Mr. FitzGerald (who 
arrived in Trinidad in April, 1897, and commenced telephonic 
operations in October last) and the lines of the (Government have 
been acquired by the Suburban Telephone Co. (Limited), and 
it is proposed to establish submarine telephonic communication 
with Gran Couva and Montserrat. The new company owns 590 
miles of line, has 130 subscribers, and it is confidently anticipated 
that this number will be shortly increased to 400. 

Not much progress has yet been made with the lighting of the 
town electrically, but isolated installations are being put down, one 
of the latest at the police barracks, where 115 16-c.p. lights have 
been recently installed. 

The Trinidad Electric Light and Power Co. (Limited) are sup- 
plying and fixing electric fans. Current is supplied from 10 a.m. 
to 5 p.m., and small desk fans are put in complete for а 
charge of $3 per month for the first twelve months, and $2 per 
month after for current. Large ceiling fans are supplied in similar 
manner for $7 per month, and $4 per month after for current. 
For private houses small fans are charged $1 and ceiling fans $3 
per month for twelve months, current being checked by meter. 
Appliances for electric cooking and heating on easy terms of pay- 
ment, and current for these purposes, are supplied at reduced rates. 

Electricity in Workshops. —Messrs. Kendall and Gent, machine 
tool makers, Manchester, who recently erected new works, have 
put plant for lighting the building and driving the whole of the 
machinery electrically. The main building is a large erecting shop 
divided into four bays, 280ft. long, and each about 40ft. wide, 
traversed from end to end by electric travelling cranes. In the 
generating station, which is outside the shop, there are two 200 H.P. 
dynamos, which can be used separately for lighting and driving, or 
for both, and in combination. ‘The motors for driving the different 
groups of machines are mainly 20 H. P., but for lighter work as low 
as 10 H P, and 5 н.р, motors are run, and the cranes are on the 
three-motor system throughout. 

Arrangements are being made to drive all the workshop machinery 
at Portsmouth Dockyard by electric motors. The generating station 
is to be erected on the site of the old Portsea convict station, and 
the plant is estimated to cost about half a million sterling. 

Faraday House Exhibition.—Mr. F. N. Denton, Hymer's 
College, Hull, has, asa result of the recent examination at Faraday 
House, been awarded an exhibition of the value of 40 guineas, 
tenable for two years. 

French Customs Tariff.—Notification of recent modifications 
in the French customs tariff is included in the monthly circular of 
the British Chamber of Commerce in Paris. "The list shows the 
duties under the old and under the latest classification. A number 
of items, the duties upon which have been modified, are of an elec- 
trical character. 
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Glyncorrwg (Glam.).—The District Council have before them 
an electric lighting scheme prepared by Messrs. Lewis and Fletcher, 
of Cardiff. The matter will be discussed at its next meeting. 


Hangchow (China). —Machinery was, a short time back, supplied 
for the lighting of this city by electricity. On its arrival at the 
port the plant was left exposed to the inclemency of the weather, 
and is now stated to be almost useless. 

Hastings.—Dec. 31 has been fixed for the completion of the 
purchase of the undertaking of the Hastings and St. Leonard's-on- 
Sea Electric Light Co. Ву the terms of the provisional agreement 
of July 23, 1897, the purchase should have been completed at 
June 30, but the Local Government Board have not held an inquiry 
into the Council's application to borrow the purchase money. 


Hornsey (London).— The Hornsey District Council on Monday 
resolved to oppose the application of the North London Electricity 
Co. for a Provisional Order. The notice of the application stated 
that the Company proposed to put down large works for the supply 
of current to a number of districts in North London, and if powers 
were obtained they would probably be iu а position to supply the 
Council with electricity on wholesale terms. | 

“How to Build Fireproof."— This is the title of a paper by 
Mr. Francis C. Moore, issued by the British Fire Prevention 
Committee, and is pamphlet No. 10 of the series issued by that 
body. Amongst the subjects treated are the most effective 
arrangement for electric lighting, ventilation, lifts, &c. Copies 
can be obtained, post free, by those interested. 

Islington (London).--At the meeting of the Vestry on Friday 
the Electric Lighting Committee reported that, owing to the con- 
stant and rapidly-increasing demand for current, further extensions 
of the plant and mains are necessary. The electricity works were 
opened in March, 1896, with machinery equivalent to 1,000 H. P., 
but the demand soon made it necessary to put in additional plant 
to the extent of 1,000 H. b. for last winter. Another 500 E. p. 
engine and dynamo was now being fixed, and it was expected that 
this would meet all immediate requirements. Customers were, 
however, coming in so rapidly that there was doubt if this latest 
addition would be sufficient to do more than meet the requirements 
of private consumers after providing for the necessary reserve, and 
a great portion of the additional street lighting already authorised 
by the Vestry would have to stand over until new plant was fixed. 
The electrical engineer (Mr. А. Gay) estimated that the increased 
boiler and engine-house accommodation contemplated would be 
suflicient to contain the whole of the additional machinery required 
for about seven years, and he advised that plant to the extent of 
3,000 н.р. be placed on order forthwith, consisting of two engines 
aud dynamos of 1,000 н р. each, to be erected within twelve morths, 
and the third to be erected within two years. The estimated cost 
was as follows :— 

six boilers, itt e 8 £8,400 
Three 1.000 н.р. engines ........................................ 16,500 
Three 600-kilowatt alternators .................... 
Steam and exhaust pipes, pumps, heaters, injectors, | 
switch-gear, regulators, cee . about 9,000 
making a total of £48,900, or with the estimated cost of building 
extensions (£22,500) amounting in the aggregate to £71,400. The 
Committee's report was adopted, and it was decided to raise a loan 
of £72,000. 

Kensington (London).—The Vestry have decided to refuse their 
consent to all applications for electric lighting powers for the parish, 
and notify that they will themselves apply for a Provisional Order. 

Light Railways.—The Light Railway Commissioners beld an 
inquiry on Tuesday into the modified scheme for the construction 
of a light electric railway between Derby and Ashbourne. It was 
suggested that the proposed line should deviate a short distance 
from the borough and enter the Great Northern Railway yard at 
Derby by another route. The Town Clerk of Derby (Mr. Gadsby) 
stated the conditions which his Corporation desired to be inserted 
iu the Order, but no serious opposition was offered to the scheme. 

As a result of the recent conference at the Board of Trade offices, 
an arrangement has been come to between the British Electric 
Traction Company and the Dudley Corporation on the Dudley and 
District Light Railways Order. The basis of the compromise is that 
the Company shall construct and work the tramways, and the Cor- 
poration is to have the right of purchase after a certain period upon 
terms to be embodied in an agreement. 

London County Council.—At Tuesday's meeting tho following 
electricity loans were granted: Hackney, £2,210 ; Hampstead, 
£39,980 ; Islington, £23,840 ; Shoreditch, £11,340. The Highways 
Committee reported the action taken by the County of London Co. 
under its Southwark Order. The Conucil refused to sanction the 
works, and the Company appealed to the Board of Trade, who 
allowed the appeal on the condition that the undertakers at once 
commence and diligently proceed with the execution of the works. 

The report of the Highways Committee, proposing the establish- 
ment of à Tramways Dopartment of the Council, was present 
and its consideration postponed. 
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Moss Side.—Sir F. Marindin will hold an inquiry on Thursday 
next into the application of the District Council to borrow £13,000 
for the construction of electric tramways. 


Newington (London).—At the Vestry meeting on Wednesday 
the Electric Lighting Committee recommended, and the Vestry 
approved, that in consideration of the National Telephone Co. 
bearing a moiety of the expense of taking up the roadways, excava- 
tion of trenches and the relaying of pavements in connection with 
the laying of the electric light mains, the Company should be per- 
mitted to Jay in the same trench their pipes and wires, under the 
supervision of the consulting engineers. 


Paisley.—The Electric Lighting Committee recommend the 
Town Council to apply for powers to borrow a further sum of 
£25,000 for electric lighting purposes, 


Penistone (Yorks.).—The Board of Guardians have referred a 
scheme for the electric lighting of the Workhouse to a committee 
for report. 


Perth (West Australia)—4A start was made last week with the 
work of constructing and equipping electric tramways in this town. 


Pollokshaws (Glasgow).—At the last meeting of the Town 
Council a letter was read from Mr. W. A. Valentine, Glasgow 
district manager of the National Telephone Co., stating that the 
Company were prepared to open an exchange in Pollokehaws on 
the metallic circuit principle, giving to subscribers within one mile 
of the exchange communication to subscribers within the free- 
speaking Glasgow area for an inclusive rate of £10 per annum, 
provided the Council gave facilities for laying underground wires. 
At the present time the majority of the Pollokshaws subscribers 
are paying from £22, 10s. to £25 per annum. It was decided to 
obtain the subscribers’ views on the proposal before deciding. 


Provisional Orders.—We have to record the following further 
notices of intention to apply for Provisional Orders in the next 
Session of Paliament : 

Lonpon DISTRICT. 


50 of London Co. and Metropolitan Electric Supply Co. for 
ackney. 

North London Electricity Co. for Edmonton, Finchley, Hornsey, 
Seuthgale, Tottenham, &c. | 

Tottenham and Edmonton Gas Light and Coke Co, for Edmon- 
ton, Enfield and Tottenham. 

Twickenham and Teddington Electric Supply Co. for Teddington 
and Twickenham. 

PROVINCIAL. 

Electric Works Co. for Bagshot and Widlesham (Surrey). 

Electric Power Distribution Co. for Gosport (Hants. ), Heckmond- 
wike and Liversedge (Yorks), //eston and Isleworth (Middlesex). 

Drake and Gorham Electric Power and Traction (Pioneer) 
Syndicate for Musselburgh. 

Urban Electricity Supply Co. for Newton Abbot (Devon) and 
Penzance, 

Burgh Commissioners for Alloa. 

North British Electricity Supply Co. for Gourock and Greenock. 

County of London and Brush Provincial Co. and Isle of Thanet 
Light Riilways Co. for Broadstairs and Margate. 

Bournemouth and Poole Electricity Supply Co. for Christchurch. 

Potteries Extension Tramways Co. for T'unstall. 

Weston-super-Mare and District Electric Light and Power 
Syndicate for Weston-super- Mare. 

Whitstable Electric Light and Power Co, for Whitstable. 


Provisional Order Revocation.—The  Morecambe Electric 
Light and Power Order which was granted to the Morecambe 
Electric Light and Power Co. in 1890 has been revoked by the 
Board of Trade as from the 14th inst. The District Council are at 
present supplying current under an Order obtained in 1897. 


Rome.— The Vatican is to have an electric lighting installation. 
ater power is to be utilised in the generation of current. It is 
anticipated that the scheme will be completed by Jan. 1 next. 


Salisbury.—The Town Council have instructed the surveyor to 
obtain schemes for the better lighting of the streets from the 
Electric Light Supply and Gas Companies, and the General 
Purposes Committee are to report upon the matter at the 
September meeting of the Council. 


_ Searchlights in Modern Warfare.—An effective and interest- 
ing exposition of the part to be played by the electric searchlight 
In the event of war in which this country is engaged was witnessed 
at Southsea on Monday night by an immense concourse. A number 
of torpedo boats undertook the difficult task of ‘‘ dodging” the 
beams of the electric searchlights on the men-of-war stationed at 
the entrance to Portsmouth Harbour. 


St. Pancras (London).—The Electricity Committee of the Vestry 
recommend and the Vestry approve that strenuous opposition be 
offered to the i Drug of the Metropolitan Electric Supply Co. 
lor 4 Provisional Order for this district. 
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The same Committee have agreed with the North Metropolitan 
Railway and Canal Co. for a concession for the use of the canal 
water for condensing purposes at the King's-road station for & 
payment of 2150 per annum up to 1,200 н.р. and Is. per annum 
for every additional horse-power used. The extension of electric 
lighting to Highgate is about to be commenced. 

The whole of the arc lamps in this parish are henceforth to be 
kept alight throughout the night, complaint having been made of 
the putting out of each alternate lamp at midnight. 


Shoreditch.—At Tuesday's meeting of the Vestry Mr. Kershaw, 
chairman of the Lighting Committee, proposed that that Com- 
mittee should be authorised during the recess to deal with and 
accept tenders, as advised by the consulting engineers, Messrs. 
Kincaid, Waller and Manville. The motion was carried, aud the 
Committee were also empowered to invite and accept tenders for 
the construction of the extension of the boiler house and battery 
room. 

The House Committee recently reported to the Guardiaus that 
the electric light had 80 many advantages over every other illumi- 
nant that the workhouse premises should be lighted electrically. 
The Vestry have offered to supply current at 354 per unit and the 
Guardians have agreed to receive specifications. 


Southampton.—The Town Council have decided to increase the 
salary of the borough electrical engineer (Mr. J. Н. Lee) to £210 
per annum, rising by annual increments of £20 to £250. The 
Electric Light Committee recommended an immediate increase to 
£250 per annum. 


Stirling.—The Town Council decided on Monday to obtain a 
report from an electrical expert on the expediency of establishing 
electricity works, 

Sunderland.—A Local Government Board inquiry was held at 
Sunderland last week into the application of the Town Council to 
borrow, amongst other sums, £26,000 for electricity extension 
purposes. The town clerk (Mr. F. M. Bowey) and the borough 
electrical engineer (Mr. J. F. C. Snell) supported the application, 
which was unopposed. 

А disastrous fire completely gutted the central part of Sunderland 
on Monday night, and the electric supply was cut off at 10:40 p.m., 
owing to the burning out of some of the heavy mains, which were 
dislocated by the fall of one of the massive buildings. The alter- 
nating district was supplied again within five minutes of the acci- 
dent, and the whole of the supply, excepting the part actually 
affected, was resumed within one hour, and would have been con- 
nected earlier but for the trouble experienced in getting to the 
disconnecting boxes, owing to the dense crowds which thronged the 
approaches to the district. The greatest credit is due to the staff 
of the electricity supply station, who ably seconded the efforts of 
their chief, Mr. J. К. C. Snell, the borough electrical engineer. 


Tees-Side Electric Tramways.—The Board of Trade inspection 
of the Stockton, Thornaby and Middlesbrough electric tramways 


‚| took place on the 14th inst., and the system was opened for public 


traffic on Saturday. The contractors for the electrical equipment 
were the British Thomson-Houston Co. 


Telegraphs, Telephone, &c., in Guatemala.—During 1897 156 
miles of new lines were added to the telegraph system of Guatemala 
(Central America), bringing the total mileage up to 3,093 miles with 
151 stations. In all, 644,169 telegrams were despatched (of which 
479,371 were private) against 755,682 telegrams in 1896, a decrease 
of 91,513. This decrease was almost entirely in private telegrams. 

There has been a considerable falling-off in the imports of railway 
and telegraphic material. In 1896 the United States supplied this 
class of goods to the value of nearly £70,000, Great Britain £34,500, 
and Germany £33,000. In 1897 the total values was about £45,000 
only, of which the United States supplied £28,575, Germany 
£11,244, Belgium £4,023, and Great Britain only £1,347. The 
position of Great Britain in relation to this trade is a source of 
general comment and surprise. 

The telephone has been established iu this country for some time 
and is becoming increasingly popular. There are 46 exchanges 
established in the Republic. 


Telephone Trunk Line Extension.—Dunston (Gateshead) and 
Cowbridge have been connected with the trunk line telephonic 
communication of the country. 


Telephonic Extensions.—The Postmaster-General has recently 
stated that this year the Treasury have sanctioned the erection of 
a large number of additional circuits between important centres, 
and that a Bill for raising a further sum of £1,000,000 as telephone 
capital is now under the consideration of Parliament. Regarding 
a suggestion that “with a view to relieving the wires during 
business hours a lower rate should be charged for trunk calls aftera 
certain hour, and an extension of time to six minutes be then 
allowed," the Duke of Norfolk observes that he scarcely thinks he 
could entertain this suggestion with a due regard to the spirit of 
the Telegraph Acts.“ d 
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Theatre and Music Hall Lighting.—The Métropole Theatre, 
Denmark Hill, and Gatti's Music Hall, Westminster Bridge-road, 
London, are being wired for the electric light. 


The Hispano-American War.—A member of the Manila cable 
staff writes as follows to The Times to protest against the statement 
which appeared it its Weekly Edition of May 6, that ‘‘ Cable com- 
munication was interrupted, the operators at the station, which is 
іп the midst of the forts, having fled to save their lives " :— 

On the morning of May 1 Cavite was bombarded by the American 
squadron, and the Spanish fleet was destroyed. During the whole of 
the action the staff of the cable company, from the superintendent 
downwards, were at their posta, although their office is situated 
only 200 yards from a Spanish battery, which several times opened 
fire on the American ships, which fortunately did not reply. Having 
completed the destruction of the Spanish fleet amd Cavite Arsenal, 
the American commodore lined his ships up in front of Manila, 
with their guns trained on every shore battery, with the evident 
intention of commencing a bombardment should a single shot be fired on 
his equadron from any one of the latter. The servants of the cable 
company were, all this time, in their office, transmitting the telegrams 
which were handed to them, as if nothing unusual had happened. On the 
evening of May 2 the Hong-kong cable became interrupted whilst one of the 
operators was in the act of receiving atelegram from Hong-kong. Two 
of the servants of the company immediately proceeded to the cable-house 
on the beach, which is within a stone's throw of the battery, which 
was still threatened by the American guns, and having set up the testing 
apparatus, proved to their satisfaction that the cable was broken about ten 
miles from the shore. After the interruption of the Hong-kong cable 
the occupation of the cable company's staff was nearly gone, but they still 
maintained the telegraphic service to Panay and the neighbouring islands 
until May 23, when the Panay cable was also severed about five miles from 
Manila, and cable communication thereby entirely cut off. Since that date 
the Englishmen who have been represented as having fled for their lives on 
May 1 have been atanding by their office day and night, although the 
building has since the 5th iust. been repeatedly struck and even pierced 
by bullets from the insurgent forces, who have since that date been 
maiotaining a determined attack on the Spanish entrenchments in the 
neighbourhood. I do not make these representations in any boastful 
spirit. The cable staff, of which I am a member, are merely trying to 

serve their employers’ interests to the best of their abilities, and, although 
they have been given by the Directors of the Company carte Manche to 
retire to a place of safety, the European inembera of the staff are still 
standing to their posts, in the hope of being able to restore cable communi- 
cation should they be allowed to make the attempt. 

In full corroboration of the above spirited account of the every-day 
routine of the Manila station, we have seen a report from another 
member of the staff, which shows clearly how loyally, nay gallantly, 
the Englishmen have stuck to their poste. We might add that the 
Spanish soldiers on the island have to thank the cable staff for 
many kindly acts carried out at great risk to life and limb. 


Tramways in South Staffordshire.—'' Is the Municipalisation 
of Tramways in South Staffordshire the Right Policy? is the title 
of an interesting quarto pamphlet issued by the British Electric 
Traction Co. of Donington House, Norfolk-street, London, W.C. 
The especial suitability of the densely-populated industrial district 
lying between Birmingham and Wolverhampton for an extension 
of tramway enterprise is set forth, and the necessity for inter- 
communication between the thickly-nested and important towns of 
the district considered. It is pointed out that to furnish further 
travelling facilities required by the public, the existing tramway 
companies in South Staffordshire are proposing (with the help of 
the British Electric Traction Co.) to spend large sums in extending 
and converting their present systems for operation by electric power. 
The main difficulty to be overcome before this very desirable work is 
consummated is the desire expressed by some of the local authorities 
totake over and work thetramways within theirrespectiveareas. The 
pamphlet proceeds to discuss the aspects of this question from the 
points of view of the local authorities themselves and of the travel- 
ling public, and by the aid of a map which accompanies the text it 
is made manifest that difficulties of a serious character are likely to 
follow any development of municipal ownership of the tramways 
in this district, mainly from the fact that the lines will be inter- 
connected at numerous points and that local interests will con- 
sequently clash in many places. At a time when the subject of 
municipal ownership of tramways, telephones, &., &c., &c., is 
becoming а prominent public topic the issue of this pamphlet is 
opportune, and it should be carefully read by all interested in 
the subject of municipalisation generally, and of tramways in 
particular. 

The General Purposes Committee of the West Bromwich Council, 
the leaders in the municipalisation movement, decided on Friday 
to recommend the purchase of the tramways within West Bromwich 
at the expiration of the present Order held by the South Stafford- 
Shire Tramways Co. four years hence. А conference of delegates 
from Tipton, Wednesbury, Darlaston and Walsall advise their 
Councils to purchase the lines in their respective districte, and to 
oppose the British Electric Traction Co.’s proposals to take over 
the tramways. The question as to whether the lines should be 
worked as municipal undertakings is still undecided. 
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„The Official Gazette of the United States Patent Office,” Nus. 
6, 7, 8 and 9. Vol LXXXIII. Index to Vol. LXXXI. and 
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(London: Harrison and Sons.) Price 2s. 6d. 

Les Ondes Electro-Magnétiques et la Télégraphie Sans Fil.“ 
By A. Della Riccia. (Liege: Imprimerie de la Meuse.) 

** Transactions of the American Institute of Electrical Engineers, 
No. b, May 1898, Vol. XV. (New York : Ralph W. Pope, Sec.) 

„Transactions of the Canadian Institute," No. 10, May, 1898, 
Vol. V., Part 2. (Toronto: Murray Printing Co.) Price $1.00. 

„Fortschritte der Elektrotechnik," by Dr. Karl Strecker. 
(B.rlin : Julius Springer.) 
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No. 12. Vol. LXXXIII. Published by authority of Congrese. 
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" The Storage Battery." By Augustus Treadwell. (London: 
Whittaker and Co.) 


„The Removal and Disposal of Town Refuse." By William H. 
Maxwell. (London: The Sanitary Publishing Co.) Price 15s. net. 


PATENT RECORD. 


A record of Applications for Patents and Patent Spccifications Publishea 
is compiled for this journal by Mr. J. С. Cuarman, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained, 


APPLICATIONS FOR PATENTS. 


NorE.— Te Specifications of Applications for Patents are not onr to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, 0r 
where complete specification accompanies application an asterisk is sufixed. 


June 14, 1898. 


15,299. H. W. HEADLAND, Jun., S. Crank, W. Papineau and A, А. 
Harris, London. Improvements in electrical starting and 
steering apparatus applicable to electric launches and the like. 

13,300. C. C. Bnurr. London. Improvements iu or connected with 
screens, shades or covers for electric lights. 

15,501. A. M. Aur zu London. Improvements in electric arc lamps. 

13,308. A. E. GnEviLLE. London. An electro-thermic incubator. 

15,512. A. Н. MicHaELsON. London. Improvements in electric incan- 
descent lampa. 

13,316. J. L. Lara. London. Improvements in or relating to telephone 
installations.* 


Juno 15, 1898. 


15,325. W. HaBTNELL, Leeds. Improved means for ventilating euclosed 
or partially-enclosed electric motors. 

13,393. J. R. WYLDE, J. W. Күхлѕтох, and THE UNITED ALKALI COMPANY 
(Limited). London. Improvements in electrolytic apparatus 
especially intended for use in the electrolytic decomposition of 
solutions of alkaline chlorides. 

13,599. M. Dent. London. Method of combined application of con- 
tinuous and alternating currents for exciting magnetic fields and 
combination apparatus for producing by this method electrical 
energy and mechanical power.* 


June 16, 1898. 


15,404. J. Decor, Manchester. Pliable support for electric incan- 
descent lamps or other light articles. 

15,468. I.. T. B. SavNDERsON, London. An improved system of telephony. 

13,477. E. Н. Јонхзох and К. LUNDELL. London. Commutator brush 
holders and brushes for electric motors or dynamo electric 
machines.“ 

13,478, E. H. Јонхѕох and R. LUNDELL. Improvementa ia or relating to 
apparatus for controlling electric currents of high tension and 
great quantity.* 
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June 17, 1898. 
13,497. A. Grecc. Belfast. Improvements in telephone magneto boxes. 
15,527. P. C. MippLEToN. London. A new or improved terminal for 
electrical connections. 
13,557. L. T. B. SAUNDERSON. 
cables. | 
13,569. J. H. Barker, London. Improvements in jointing electric cables. 


June 18, 1898. 
13,586. G. C. ALLINGHAM and W. FENNELL. London. Improvements in 
electric cables. | 
13,610. J. І. Joussro and Bovrm (Limiten). London. 
ment in advertising electr. e signs. | 
June 20, 1898. 
13,666. W. CLARK. Sunderland. Improvements relating to electrical fuses. 
13,680. S. W. Hart and E. J. Crank. London. Improvements in 
secondary electric batteries or accumulators. 
13,682. V. Sacuign and E. pg Marcay. London. 


electric incandescent lampe.* 
13,687. P. C. Day and THE ACETYLENE ILLUMINATING COMPANY (LIMITED). 


Lonéon. Improvements in electric arc furnaces. 

13,702. Н. Е. Jort, Junr. Ilford. Improvements in dynamo electric 
machines and electric motors. 

15,707. N. FLECHTENMACHER. London. Improved electro acoustic tele- 
graph witb Morse transmitter.* 

13,709. О. Н. E. KasgLowskY, London. Improvements in or relating to 
the electric propulsion of railway trains.* 

13,721. J. О. S. Crnninatox. London. Improvements in suspended 


elcc‘roliers.* 
June 21, 1898. 


135,759. G. C. ALLINGHAM and W. FENNELL. London. 
the manufacture of electric cables. 

13,765. S. О. Brown. Bournemouth. Improvements in quadruplex and 
Multiplex telegraphy апа to apparatus for use in connection 
therewith. 

13,769. M. Vasseur. London. Employment and useful application of the 
electric force to aerostats and balloons of all kinds. | 

13,781. L. C. WERNER. London. Improvements in automatic electric 
block signal systeins for railways.“ 

13,793. E. Epwarps. London. Improvements in electric generatora. 
(P. A. Emanuel, United States.)* 

12,818. W. P. THompson. Liverpool. Improvements in or relating to 
coin-operated signal apparatus for pay station telephones. (Н. К. 
Mason and E. D. Weimer, United States.) 

13,827. R. BELFIELD. London. Improvements in speed.varying devices 
and electric motors for use therein. (R. H. Hass ler, United States.) 


June 22, 1898. 

135,061. W. E. Heys. Manchester. Improvements in aud connected with 
the electro-deposition of copper and other metals on rotary 
cathodes. (Е. Dumoulin, France.)“ 

13,82, G. Marcont. London. Improvements in apparatus employed in 


wirelesa telegraphy. 
13,895. Ѕікмкхѕ BROS. AND Co. (Ілмітьр). London. Method of reducing 
the energy of magnetisation of electrical transformers when the 
output is small (Siemens snd Halske, Aktien Gesellschaft, 


Germany.)“ 


London. An improvement in telephone 


An improve- 


Improvements in 


Improvements in 


June 23, 1898. 

13,042, F. THowsoN. Glasgow. Combined standard and portable electric 
light. 

15,943. W. A. Coates and R. L. Woop. Cheltenham. 
the filaments of electric incandesceut lamps. 

13,946. W. Н. Hunt. London. А new or improved electric connection 
and coupling. 

13,951. G. M. Stewart. London. Improvements in metallic tubular 
conductora for protecting electric wires and cables. 

15,960. Н. Dima. London, Electro for accumulators.* 

13,969. A. Wrpts and O. ROCHEFORT. London. Improvements in trembler 
interrupters for electric currents. 

June 24, 1893. 

15,999, W. ToxsTALL and J. CRABTREE. Huddersfield. Improvements in 
and appertaining to electric stop motions employed in machinery 
or apparatus for elongating or drawing strands of cotton and 
other fibres. | 

14,007. R. KENNEDY. Leeds Improvements in apparatus for working 
wireless telegraphy. 

14,012. Н. C. Brown. London. Improvements in electric light fittings. 

14,021. A. BENHAM. London. Portable electrical toolholders and tools. 

14,045. L. І.лмвотте. London. Improvements in receivers for use in 
hydro-electric operations, and other purposes. 

June 25, 1898. 

14,058. C. Рош.Ак. London. Improved means for operating electric rail- 
ways by a combination of alternating and continuous currents. 

14,059. C. Н. Srearn and C. F. Tor hau. Surrey. Improvements in 
apparatus for producing radiation by electricity. 

14,090. F. Н. Royce and E. A. CLAREMONT. Manchester. Improvements 

in a means of lowering the load of cranes or hoists driven by 
electro-motors. * 

14,101. THe British Тномѕох-Носзтох Company (LiMITED). London. 
Improvements in surface contact railway systems. (W. B. Potter, 
United Stated.)* 

14,107. F. M. Loxo and E. ScHATTUER. London. 
payment electricity meters.“ 


Improvements in 


Improvements in pre- 


14,112, A. PETERs. London. Improvements in or connected with primary 
batteries. | 

14,115. Н. A. WacNer. London. Improvements in or connected with the 

| distribution of electricity by alternating currenta. 

14,114. C. W. Тномрвох. London. Improvements in electrical apparatus 
for use in propelling vehicles and for other purposes. 

14,124. W. D. BRowx. London. Improvements in the construction of 
drums or reels for electric and other cables. 

14,125. A. E. GnEviLLE. London. Ап electro thermic incubator.* 

14,132. W. L. DvRBAN and J. Соке. - London. Improvements in and 
relating to electrical furnaces, more particularly applicable for the 
pro?uction of calcium carbide. | 


June 27, 1898. "T 
14,204. M. M. Barr. London. Improvements in electric batteries. 
14,211. A. J. Warp. London. Improvements in or relating to exci'ant 
solutions for electric batteries or the like. 
14,212. F. A. Ray. London. Telephone transmitter. 
14,2213. W. LaNaDoN-Davrks. London. Improvements in dynamo- 


electric machinery. 
14,217. W. О. Woop. London. Improvements in electric miners’ lamps. 


June 28, 1898. 


14,237. С. J. Cooper. Bournemouth. An improved electrical safety 
fuse and cut-out. Е 

14,245. Е. С. SourHaRD, Southampton. An improved method of 
generating electricity or other forces by the agency of compressed 
air and vacuum, such compressed air and vacuum to be obtained 
by utilising the rise and fall of tide or river flow. 

14,255. С. Avams-RanpaLL. London. Improvements in clectric tele- 
phony. — | 

14,293. R. BELFIELD. London. Improvements in systems of electrical 
distribution (Е. Е. Scott and B. G. Lamme, United States). 

June 29, 1898. | 

14,316. A. E. J. Barr. Plymouth. Improvements in and relating to 
dry and other galvanic batteries. 

14,318. S. G. Brown. Bournemouth. Improvements in dynamo-electric 
machines and motors. 

14,331. S. T. WnurrE. Bristol. Improved diffuser and economiser of 
electric light. 

14,361. J. A. McMuLLEN. London. Improvements in and relating to 
the coupling of alternating current dynamos or alternators and 
the like. 

14,362. E. J. Suaw. London. Improvements in rising and falling 
pendanta for gas, oil or electric lamps. | | 

14,363. C. P. Exigson and W. S. Матов. London. Improvements in 
electric switches. 

14,380. E. G10 io. Liverpool. Improvements in electric batteries. | 

14,399. A. B. BLACKBURN and W, L. Spencs. London, Improvements in 
or connected with electric measuring instrumenta. 


June 30, 1898. 


14,427. Ехотілвн INDUsTRIALS (LiMiTED) and G. Е. HEVI.- DIA. Manchester. 
A new or improved filament for electric incandescent lamps and 
process of manufacturing the same. | 

14,433. B. A. PuiLLiPsON, Dublin, Improvements in electric bells and. 
bell fittings. 

14,455. T. А, B. Carver. London. Improvements in secondary batteries. 

| July 1, 1898. 

14,513. С. Н. Сох. Liverpool. Improvements relating to switchboards. 

14,514. C.H. Cox. Liverpool. Improvements relating to switchboards, 

14,542. J. N. Moore. London. Improved means for attaching shades to 
electric incandescent lamp holders. 

14,548. E. W. Bowies. London. Improvements in electrical contact 
makers. 

14,555. E. W. Змітн. London. Improved method of engraving or 
otherwise prepariug stone and like surfaces to enable electro- 
stereos and the like to be made. 

14,566. Н. Н. Lake. London. Improvements in electrical devices. 
(Stralsunder Bagen-Lampenfabrik, Gesellschaft mit Beschrankter 
Haftung, Germany). 

14,572. L. SUNDERLAND. London. Improvements in suspension or 
hanging switches for electric lighting purposes. 


July 2, 1898. 


14,599. Е. GREESFIELD. Birmingham. Improvements in anodes employed 
in connection with the electro-deposition of metala. 
Electricity meter for 


14,614. F. LaARMANN and H. Brockett. London. 


alterrating current motors. 


July 4, 1898. 


14,661. R. A. Doucras, Edinburgh. Draw and joint or inter-séction 
boxes for electric wiring on the tubular system and the like. 

14,666. A. J. Howard. Taunton. Improvements in electrical fusible 
cut-outs. 

14,682. W. R. PibaEoN and E. F. Brapvwey, 
winding for polyphase motors. 

14,694. E. BvcunorTZz and J. Taxon. London. 
connected with electric arc lamps. 

14,714. D. Млктім. Farnham. Improvements in vacuum dielectrics, 
electrodes and apparatus for the production of ozone. 

14,715. T. TAYLOR. Birmingham. Improvements in tubular conduits for 
electric wiring. | 

14,726. W. RowBoTHaM. London. Improvements in primary batteries. 


London. An improved 


Improvements in and 
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14,732, M. Ders. London. Method for obtaining combined alternating 
and continuous currents and distributing the same for the elec- 
trioal transmission of power, particularly for electrical traction.“ 


July 5, 1898, 

14,761. W. E. Lancpox. Derby. Improvements in electrical safety fuses 
or “cut-outs,” 

14,785. G. DzrruAn. London. Ап improved method of facilitating the 
coupling and uncoupling of alternating current dynamos. 

14,795. THe British Taomson-Houston Co. (Limited) London. Im- 
provements in insulators. (B. Willard. United States).“ 

14,800. R. V. R.Sitt. London. Improvements in and relating to elec- 
trical heaters rheoatats, and the like having comminuted resistance 

for the electric current.“ 

14,809. W. Н. Smita and W. Wiis. London. Improvements relating 
to electric accumulators or storage batteries, and to the manufac- 
ture of plates or electrodes therefor. 

14,810. W. J. Davy. London. Improvements in electric couplinga. 

14,826. R. BRL FIELD. London. Improvements relating to electric rail- 
ways. (The Westinghouse Electric and Manufacturing Company. 
United States.) 

July 6, 1898. 


14,833. Е. FRANKLIN. London. Improvements in and connected with 
oe boxes for electric cables, icapection chambers and the 
like. 

14,835. J. GarrEGos. London. Improvements in electrical curative 
appliances. | 

14,837. К. A. Dovaras. Edinburgh. Water-tight covers and frames for 
boxes, street-boxes, manholes and other openings for electric 
mains and the like. 

14,859. E. ANDREOLI. London.  Electro-deposition of metala by high- 
tension currenta, 

14,868. P. Steins. London. Improvements in primary batteries. 

14,896. J. GRESHAM and Н. E.GresHam. Manchester. Improvements in 
or applicable to vacuum brake apparatus, for vehicles or trains 
propelled by steam, electricity or other motive power. 

14,902. L. 5 B. SauNDERSON, London. An improvement in telephone 
cables. 

14,907. F. KLOSTEUNAVN. London. An improved arc lamp with magnetic 
carbon movement. (Date applied for under Patente, &c. Act, 
1883. Sec. 103, $18 January, 1898, being date of application in 
France.)* 

14,909. J. P&scuEK. Charlton. Improvements in electric conduits. 


July 7, 1898, 


14,951. С. A. CLARK, W. McAurLAY and J. A. MoLanEN. Glasgow. Im- 
provements in junction boxes and like fittings for electrical 
wiring. 

14,947. W. J. Brooks. London. Improvements in apparatus for tele- 
graphing without wires, 

14,955. Н. E. WALTER. London. Electric sounding apparatus. 

14,953. Е. Н. Vartey. London. Improvements in electric motors and 
dynamo electric generatora. 

14,959. Stemens Bros. AND Co. (LIMITED). London. Switch and contact 
apparatus for the cara of electrical railways and tramways. 
(Siemens and Halske, Aktien-Gesellschaft, Germany.)* 

14,985. R. J. Hatron and W. T. HeNLEYs TELEGRAPH Works Co. 
(LIMITED). London. Improved means of making connection 
with electric cables, 

July 8, 1898. 


15,003. G. Нил. Manchester. An improved electric switch. 

15,028. Н. J. Hapvox. London. Improvements in the manufacture of 
electrodes. (C. Francke, Germany.) 

15,052. S. W. MITCHELL. London. Improvements relating to the fixing 
of electric wires or cables, 

15,040. THe British THomson-Houston Company (ІлмттЕр\. London. 
Improvements in automatic circuit breakers. (E. M. Hewlett, 
United States.)“ 

15,041. THe British THomson-Houston Company (LiwrrED'. London. 
Improvements in circuit breakers, (E. M. Hewlett, United 


States.) 
July 9, 1898. 


15,082. EvERsHED AND VIGNOLEHS (LiMiTED) and S. EvgRsHED. London. 
Improvements in electric telegrapha for ships and for other 


purposes, 

15,091. J. Mann. Newcastle-on-Tyne. Improvements in and connected 
with liquid resistance reversing switchea for electric motors. 

15,100. W. R. Prpceon. London. Electrical influence machines. 

15,126. A. H. Howarp. London. Improvements in the manufacture 
and production of insulated electrical cables or conductora and 
apparatus to be employed in the said manufacture. 

15,144. N. FLecurENMACHER. London. An improved system of electric 
traction.“ 

15,149. Н. H. LAKE. London. Improvements in electric are lamps. 
(Stralsunder Bogen-lampenfabrik Gesellschaft mit Beschrankter 
Haftung, Germany.) 


July 11, 1898. 


15,155. E. Barney and W. T. Hey. York. An improved method in the 
production of white lead by the electric arc, and in the intro- 
duction of compounds during volatolisation of the lead in а 
closed chainber. 

15,203. M. Deri. London. Improvements in arrangoments for exciting 
the magnets of dynamo machines.* 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price o 
8d. each, aa 


15,168. Fietp. Method of measuring electrical power, and appliances for 
that purpose. 

15,721. Happan (The Patent Verwerthungs Gesellschaft) Electric arc 
lamps. 3 

16,539. CHEFFEY-JAMES and WarD. Dynamo-electric machines. 

17,528. Kincssury (The Western Electric Company). Springjacks for 
telephone switchboards. 

18,235. Joxes, CHAPLIN and JEVons. Arc lamps. 

18,438. Baron KELVIN. Coil for electric instrumenta. 

18,801. LLOYD and Newitt. Electric switches. 

19,507. WonsLET. Electric arc lamps. 

19,714. Вере. Electric traction. 

: 1898. 


5,186. Happan (Dolter). Secondary batteries. 

6,704. PansHALL. Switchboards for the control of high voltage electric 
circuits and apparatus. 

7,584. Clements (Union Electricitats Gesellschaft). System of lever 
drawbridges with overhead conductors for electric railways. 

8,999. Waca. Application of X" rays. 


COMPANIES MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Limited). 


The fifty-second half-yearly Ordinary general meeting of this Company 
was held yesterday (Thursday) at Winchester House, Old Broad.street, 
London, under the presidency of the Marquis of Tweeddale. 

The SECRETARY (Mr. George Draper) having read the notice calling 
the meeting, 

The CHAIRMAN moved the adoption of the report and accounts 
and the payment of the dividends and bonus therein recommended, 
making 7 per cent. for the year on the Ordinary shares. After expressing 
great regret at the death since their last meeting of Mr. Stronge and 
Lord Sackville Cecil, two of the late Directors, and testifying to 
the services which they had rendered to the Company, he stated 
that they had fortunately been able to obtain the the services of a gentle- 
man who was unrivalled in knowledge of telegraphic business—he referred 
to Sir Henry Fischer, who held the important post, for many yeara, of 
Controller in the telegraph department of the General Post Office. Turning 
to the accounts, he stated that the gross revenue for the half-year under 
review had been £472,754, or a decrease of £7,088 compared with that for 
the corresponding period of 1897. An examination of revenue from various 
sources showed, as usual, certain increases and certain decreases. Some of 
the latter were certainly due to reductions in local tariffs which were intro- 
duced at the last Telegraph Conference. There was some evidence that 
this reduction would in the course of time be recouped. In the corres- 
ponding period of 1897, the traffic to and from Turkey and Greece was 
abnormally high, and the decrease from this source alone was more than 
the total reduction of £7,088 in their revenue this half-year. The ordinary 
expenses for the half-year ended March last amounted to £118,402, or an 
increase of £8,295. This advance was principally due to the larger number of 
their staff. There was a special item of over £5,000 for expenses under the 
head of negotiations. The result would be submitted to the share- 
holders as soon as the objects in view had been attained. The expenses 
attending repairs and renewals of cables amounted to £55,979, au increase 
of £8,435. "Their ships had been very fully engaged in effecting repairs to 
the Company's own cables. The amount of cable used, moreover, had been 
considerably in excess of that which was required in the corresponding 
period of the previous year. Their ships had also been employed on the repairs 


to other telegraph companies’ cables when not required on the Company's 


own service, aud the amounts 80 earned during the six months had been 
£24,299, against £20,885 in the corresponding period. The result of theyear's 
working might be summarised as follows: After providing the usual 
amounts for interest on Debentures, Debenture stock and Preference 
shares, and charging the bonus paid to the staff and an extra one-half per 
cent. bonus on tle Ordinary share capital, they were able to carry to the 
general reserve fund £60,000, and to the other reserves £30,000. This, 
however, from the slight reduction in their revenue, the increase in the 
expenses relating to the repair of cables, together with the extra 
amounts distributed by мау of bonuses, was rather less than іп 
the previous year. The Royal assent had been given to the 
Bill promoted by the Eastern Telegraph Co. for the conversion 
of the Six per Cent. Preference shares into Three and a-Half 
per Cent. Preference stock, and for other purposes, and the Directors con- 
sidered that it was now expedient to convert the Ordinary shares into 
Ordinary stock. The former operation had been successfully carried into 
effect in accordance with the Act, and it now only remained to convert the 
Ordinary shares into Ordinary stock. In doingthis they were only follow- 
ing the example of almost all the leading undertakings in the country, who 
preferred to have their copital expressed in Ordinary stock, Preference 
stock and Debenture stock. Generally speaking, stock was more popular 
than shares with investors. and it had been proved by past experience 
that the conversion of shares into stock tended to improve the 
market value of an investment. They had, therefore, every reason to 
anticipate that the proposed conversion would be favourably received by 
the ordinary shareholders. They had decided to lay down additional 
cables from Porthcurnow to Gibraltar, and from Gibraltar to Malta, and 
another cable between Gibraltar and Alexandria, with a view to improve 
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and generally to facilitate the transmission of messages to and from Egypt 
апа the Far Kast. He had no doubt that those who had watched the 
history of the Company would recognise that it had always been their policy 
t» render their service as perfect in point of security, speed, and freedom 
from foreign control as money and skill could make it. The issue of 
£600,000 of Three and a-Half per Cent. Preference stock which was 
offered to their Ordinary shareholders had been fully subscribed by them, 
and he thought it would be difficult to find a safer 34 per cent. investment. 
He afterwards referred to the purchase on account of the associated tele. 
graph companies of the lease of a plot of land in Finsbury-pavement with 
the object of providing a suitable building for the present and probable 
future requirements of the whole of the associated companies. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison 
Pender) seconded the motion, which was carried unanimously. | 

Ап extraordinary general meeting was held subsequently, when 

The CHAIRMAN proposed — 

“That the 400,000 shares of £10 cach in the capital of the Company, which 
have been issued and fully paid up, be converted into stock. 

It was, he remarked, unnecessary for him to dwell on the resolution, as 
he had already referred to the advantages which almost always attended 
the conversion of shares into stock. 

The VICE-CHAIRMAN seconded the motion, which was carried 
unapimousiy. 

Votes of thanks to the Chairman and Directors and to the staff brought 
the meeting to a close. 


[We shall puWish a full report of this meeting in our next issue.] 


Telegraph Construction and Maintenance Co. (Limited). 


A half-yearly general meeting of this Company was held on Tuesday at 
the offices, 38, Old Broad-street, London, E.C., under the presidency of Sir 
R. G. W. Herbert, G. C. B. 

The MANAGING DIRECTOR (Mr. W. Shuter) having read the notice 

calling the meeting, 
‚ The CHAIRMAN said : Gentlemen, your Directors have much pleasure 
In meeting you at this half-yearly meeting of the Company. Ав you are 
aware, at this meeting we present no report or accounts, and we have no 
resolutions to ask you to adopt, but according to custom we announce 
to you that the interim dividend of 5 per cent. has been pro- 
vided and will be paid. I have little to trouble you with now. 
I ean inform you that the condition of your property and of the work that 
18 proceeding at your factories is satisfactory. Both the gutta percha works 
at Wharf Road and our cable factory at Greenwich are at the present 
moment actively employed ; and although, as you are aware, prices of raw 
materials have been rising, and it is increasingly difficult every year 
to earn large profits, it is a matter for congratulation that our works 
should be fully employed as they areat the present time. One interesting 
event which has occurred since we last met you here is the successful launching 
of our new cable-ship, the “ Anglia," built, as probably many of you know, 
by Messrs. Vickers, Sons and Maxim, and very admirably built under the 
supervision of the experienced officera of the Company. She was success- 
fully launched last month, under the superintendence of our managing 
director (Mr. Shuter), by Miss Shuter, who performed her part of the work 
In an extremely creditable manner. I think we may say that the “ Anglia " 
15, without doubt. the finest cable-ship atloat. She is a vessel capable of 
being used for other purposes when she is not employed in cable work. 
Her cable tanks can be removed when not in use ; and she is capable of 
carrying 8,000 tons of dead weight when employed in commercial work. 
That is а very important matter, because in the event of her having а 
heavy job on the other side of the world, necessitating taking out a great 
amount of cable, we might bring her home with a cargo which would pay 
her expenses. А vessel solely capable of being used as a cable- 
ship is not so valuable as one which can earn her expenses home, and the 
Anglia will be able to do во by the great amount of cargo she can carry. 
She is also capable of being employed by the Government in time of need 
аз à transport ship. She has been built for us at a reasonable cost, and is 
very admirably constructed, I think I have nothing more to tell you at the 
preaent time. We hope to have a good account to present to you when we 
next meet. 

Mr. CROFT said he was sure that the shareholders would have heard 
With great satisfaction what the Chairman had said as to the launching of 
their new cable-ship. He did not know whether their attention had been 
directed toa recent letter in The Times from Mr. Doughty, M.P., with 
respect to a memorial which was presented to Mr. Balfour with respect to 
communicating with Iceland, and some doubt, he thought, was thrown on 
the queation of the Government subsidising that line in consequence of it 
being a foreign company to which the conceasion had been granted. He 
did not wish to embarrass the Directors by any observations he might 
make, and if, in the exercise of their discretion, they did not think 
that any statement would be expedient, he should bow to their decision. 
He assumed that the Government fully realised the position of this 
country with respect to submarine cables. Of course, the importance of the 
Navy now was so fully realised, not only by the Government, but by the 
Cauntry at large that anything that would assist in working the Navy must 
be of the very highest importance. To his mind nothing was more 
Important than the complete control of the submarine cables of this 
country, for it was obvious, from what had occurred quite recently, that if 
the cables connecting this country with foreign dependencies were in any 
Way interfered with by other Governmenta it would bea very serious blow 
to the maritime supremacy of Britain. Without asking the Chairman 
to make an elaborate statement he thought it would be satisfactory 
to the shareholders to know whether the Government had been taking 
Measures to secure the complete control of the cables He supposed 
it was possible that even Iceland might be of very great importance to us 


in the event of a war in which our navy was engaged, It appeared to him, 
therefore, that the Government should have control of this cable to Iceland, 
although he did not suppose that commercially it would pay ; but if the 
Danish or any other Scandinavian Government were prepared to pay the 
cost of laying down such a cable, it would be eventually to the interests of 
this country to have such a cable, or sume voice in its control. Had the 
Government been approached in any way on the subject ? 

The CHAIRMAN: I am afraid I am not able to give any definite 
information on the subject. Referring in the firat place to the projected 
cable between Iceland and Great Britain, I understand that one of the 
principal objects for which it is thought that it would be beneficial to this 
country is a meteorological one; it is very important to get from that 
part statements as to weather. I do not think that the Government has 
at present taken into consideration the question of jointly subsidising 
that cable with the Government of Denmark. Strategically I have 
not heard that it is thought that it would be of any special 
value to us to have communication with an island that is not 
British property for the purpose of reporting the movements of fleets 
in that part of the world. As regards the general question of subsidising 
cables between Great Britain and other possessions of Her Majeaty, this 
question stands in very much the same position as for the last year or 
two. The Canadians and Australians have not yet made up their minds 
to grant the proportion of the subsidies which would be expected from 
them if these cables were laid, and until they do so Her Majesty’s Govern- 
ment is naturally not prepared to undertake these things on its own 
account. All that remains very much in the future, as it did when you 
were last addressed at the general meeting. I can give you no other 
information on the subject. 

Mr. CROFT then proposed a vote of thanks to the Chairman and 
Directors for the very great care they had bestowed upon the business of 
the Company, and also to the staff of the Company for their very zealous 
co-operation. 

The motion was seconded and carried unanimously, 

The CHAIRMAN : We are very much obliged to you, and I return you 
thanks on behalf of the Board, and also in the name of the very excellent 
officers of the Company for the kind recognition you have shown of the 
successful way in which we have carried on the business, 

The proceedings then terminated. 


Crompton and Co. (Limited). 


The tenth annual general meeting of this Company was held yesterday 
at Cannon-street Hotel, London, Mr. John Trotter presiding. 

The SECRETARY and GENERAL MANAGER (Mr. Francis В, 
Reeves) having read the notice calling the meeting, 

The CHAIRMAN said: Before I proceed to make some remarks on 
the balance-sheet, I should like, firet cf all, to say a few words on 
the present position of the Company, compared with what it was 
at the date of the fire, two years ago. The fire destroyed the 
greater part of our works, and seriously interfered with the carrying on of 
the business at Chelmsford. At that time you were suffering from heavy 
claims which were made upon you by various subsidiary departments in 
the Company, which acted as a considerable drain upon its resources, 
It is also well known that a considerable amount of capital had been lost, 
or was not properly represented by assets. When we met on that 
occasion I promised you, on behalf the Board, that we would en- 
deavour to put these matters right to the best of our ability, and 
that no efforts of ours should be wanting to bring about a better result, 
The remedies we proposed were: to rebuild the works, to concentrate the 
business into the principal departments of contracting and manufacturing 
and to bring forward a scheme fur the reduction of capital in order to put 
the balance sheet into a proper condition ; aud we also undertook to effect 
such economies as would bring the business into a dividend-paying condition 
again. We have now come betore you to give some account of our 
stewardship. First of all, as regards the works. With his usual energies 
Mr. Crompton, able assisted by the manager of the works at Chelmsford, 
and others, set to work to scheme out the best possible building for 
carrying on the large amount of work that now comes to us Their 
plans have been carried out in the completest possible manner. You 
bave at Chelmsford works which are adapted in every way to the 
requirements of the Company, and which, I may tay with confidence, they 
are second to none in this country. I say this not on my own authority, but 
on that of one of the greatest electrical authorities of the day. Weunder- 
took, secondly, to concentrate your business and get it more completely in 
hand. Two years ago you had a cooking and heating department, which 
involved very heavy annual expenditure. It was а new departure in the elec- 
trical manufacturing world, and there were a great many difficulties to be 
overcome, of which you must not lose sight. A great many experimenta 
had to be carried out, and the end of it was you were losing money 
in connection. Then, again, you bad а subsidiary company for the 
manufacture of ornamental iron work, which was also a very heavy 
annual drain upon this Company's resources. In addition to these 
excrescences, if I may call them so, you had а business in the 
South of England which, although not losing money, took up a 
great deal of time. You had an electric wiring business which likewise 
absorbed considerable energy, and, in addition, heavy commitments in 
Australia, where there was a great temptation to throw good money 
after bad. All these were heavy burdens on this Company, but 
I am pleased to tell you we have now got rid of every one of them. 
I do not want you to run away with the idea that we have 
slaughtered these departments. They have been realised in many 
cases advantageously ; everything of value has been sold at the best 
possible advantage, and the leakage has been absolutely stopped in 
regard to all these things, which I think you will regard as a 
very satisfactory feature. In the third place, we promised we would deal 
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with the capital. Now, the elaborate scheme I bad the honour of placing 
before you last year is fresh in your memory, and ita adoption has 
resulted in getting rid of the old Ordinary shares at a price of some- 
thing like 40 per cent. discount on their par value. Tha fourth 
point we undertook to carry out for you was to introduce economies 
into the business a3 far as possible ; and in order to rightly describe 
this portion of our work, I must ask you to carry your 
minds back to the early days of the Company, when electrical enterprise 
was not what it is now. There was a great deal of experimental work to be 
carried out. It required a great deal of application and attention on the 
part of those who were responsible for technical details, and there is no 
doubt that, whilst the technical side of your business has been developed 
to the very highest state of efficiency, the business aide had got into 
a somewhat confused condition. It has been a subject of the very keenest 
thought and consideration on the part of the Board for a long time past. 
To alter the system that is at work in a large Company like this is 
not a matter to be lightly taken in hand. However, after considering 
all sides of the question, it was decided that what was required was 
to define more completely the two departments, namely, the technical 
side of the Company and the business side of it. I have already said, thanks 
to the work of your technical advisers, principally to Mr. Crompton, the 
technical side of your business is very good indeed. In order to provide 
for the business side, the Board resolved to appoint a general manager who 
should not be a member of the Board but open to every possible criticism 
and under the most complete control. Fortunately we had at hand 
а gentleman well known to most of you, of whom we had learned 
by experience that he was fully capable of undertaking the very 
responsible work we intended to place in his hands, I mean the pre.ent 
General Manager (Mr. Reeves). That appointment has been fully justified. 
Mr. Reeves has had increased opportunities of thoroughly overhauling every 
branch of the business, and he has gone into it with the grea'est possible 
wil and determination, and the effects of his work is already tecoming 
apparent in the results of the Company. I think, gentlemer, that that 
appointment has been в very successful one. I much regret that in con- 
sequence of all the changes that were necessary to be introduced, 
Mr. Albright did not altogether agree with the course that was being 
adopted, and has resigned his positicn. I should like now to draw your atten- 
tion to the ratio of expenses in profit and loss to the gross profit. Before 
the fire occurred those expenses bore a ratio of 773 per ceut. to the gross 
profits earned. In 1897 they were reduced to 724 per cent., and in the year 
under notice they have been s'ill further reduced to 67 percent. That is to 
вау, there has been during the past two years and а portion, because it 
relates to a period before the fire, a reduction of 10 per cent. in the ratio 
of the expenses to tle gross profits, Now, if you look at the gro:s 
profits, amounting to £41,418, you will tee that the reduction of 10 
per cent. is practically equivalent to the balance which we carry for- 
ward this year, therefore, if we had gone on in the way we were 
going before the fire we should have had no profit at all on this occasion. 
The principal item in the profit and loss account is trading expenses, which 
this year amount to £16,853, compared with £15,901 last year, showing 
an increase of £950. Well now, no leas than £450 of that is directly 
traceable to the engineering strike, which lasted for six months last year, 
and is the cost of getting and maintaining workmen during that time. 
The remainder of it is probably due to the great expenses entailed 
by the removal of your machinery from tbe old to the new works, The 
administration and office expenditure shows a satisfactory decrease. It 
atands now at £6,758, against £9,404, a decrease of no less than £2,646 on 
that item alone. About £800 of that is directly traceable to the expenses 
which were incurred in connection with the cooking and heating depart- 
ments at L'llie-road. Then we have, thanks to the arrangements of our 
new works, to pay less insurance than formerly. There are also savings in rent 
and other items. With regard to gross profits, you will see it is £41,418 
against £42,290, a decrease of £872. There is, however, an increase in the 
net revenue from £12,172 to £13,568, an increase of £1,400 in the net 
revenue, although the gross has somewhat diminished. Therefore, the 
general result is distinctly an improvement upon that of last year. In the 
revenue account, wkere you will see we carry forward £15,568, 
instead of £12,172, an increase of £1,400. That amount was 
absorbed, as to £4,000 by interest on debentures; as to £2,209 by 
interest to bankers. which item shows an unsatisfactory increase of 
£1,090. The other items remain much the same. The absolute 
net profit comes out therefore at £4,746, against £4,180, an in- 
crease of £566. That is not a very large sum, but if you take into 
consideration the year we have past through, it is fairly satisfactory. 
I hope, however, that the future will show something a good deal better, 
and I have every confideace that it will. The net profit represents 5 per 
cent. on the present capital, but, instead of distributing it, we propose to 
carry it forward in order to strengthen the Company's position. The 
balance-sheet shows that effect has been given to all the alterations in 
regard to capital which were proposed under the scheme of last year. The 
old Ordinary shares are completely gone, and the old Preference are now 
called Ordinary shares and stand at £94,634. The Dehentures remain much 
as they were. The loans from bankers is the one thing that is still left to 
be dealt with. The amount is certainly a largeone. It has been increased 
during the past year, and sandry creditors have also been increased, but 
this I am not. sorry to see, because it represents a larger business. On the 
other side, freehold property has gone up from £23,800 to £35,473. Plant, 
tools, furniture and fixtures have increased by £15,000 ; and stock-in-trade 
and work in progress has increased by £8,600. Trade debtors show an 
apparent reduction from £67,935 to £61,921, but there is really an 
increase of £8,400 in this item, because it was largely written down 
under the scheme. The increase in loans із accounted for by the establish- 
ment of your new works. Those works are absolutely finished now, equipped 
and paid for. But for these new works, with their time-saving appoint- 
ments, I believe you would have found great difficulty in competing success- 


fully with your rivals, but with these new works I have no fear on that 
score. There is an immense development of electrical work in the country 
now, and T have no fear but that we shall get our share of it, and be able to 
carry it out at а profit. We are not without means of dealing with these 
loans, I am happy to say. We have an asset in the Chelmsford Electric 
Lighting Co. At one time that company was mixed up entirely with 
Crompton's manufactures. It has now been entirely separated from it, 
and stands оп its own legs. Great progress has been made by that company, 
and it was able to pay 4 per cent. this year on the capital invested in it. 
Therefore, now that we are proposing to dispose of that company there 
will be no difficulty, I think, in doing so at a satisfactory figure. The 
amount во obtained will be sufficient to reduce the loans from the bankers 
to a point at which they need not be of any further anxiety to yon. That 
is the scheme we have before us, and when it is carried out I think your 
business will have been put on an absolutely satisfactory footing. І have 
every confidence in the future of the Company, and I am pleased to say 
that, at the beginning of the year, we had orders on our books amounting 
to more than the whcle turnover of the previous year. Before moving the 
adoption of the report I shall be pleased to answer any questions. 

Mr. KITCHEN asked what was the actual amount this Company 
possessed in {Һе Chelmsford Electric Lighting Company. 

Tbe CHAIRMAN : I do not think it would be in the interest of this 
Company for me to give the actual amount. It is, I may say, considerably 
more than the £14,675 standing in the balance sheet against subsidiary 
companies, 

Mr. KITCHEN asked for some explanation of the item of £3,000 
with which the electric cooking and heating department is credited, as he 
understood they had parted with that asset. 

. The CHAIRMAN: No, we have not parted with it; but have moved 
it down to Chelmsford, and incorporated it with the works there, and I 
may eay that we bave confidence that the cooking apparatus is going to 


pay. 

Mr. J. Е. ALBRIGHT, speaking as one of the largest shareholders out- 
side the Board, said that having carefully weighed every remark the Chair- 
man had made, he thought the shareholders were fairly justified in taking 
the somewhat hopeful view that he (the Chairman) had expressed. Although 
he hardly expected a direct reply, he should like to ask for some answer to 
the question as to how long the Board thought of continuing the policy of 
carrying forward the profit earned to a kind of indefinite reserve, a3 they 
were proposing to do this year. 

The CHAIRMAN: The desire of the Board is to distribute a dividend at 
the earliest possible moment. Whether it will be possible to do so next 
year I cannot say. I think that so soon as we have dealt with the loans in 
a reasonable manner the time will have arrived for distributing dividends. 
I will now move— 

“ That the Directors’ report ard statement of accounts for the year eaded 
March 31, 1898, be and the same are hereby receiv.d and adopted." 

Мг. R. E. B. CROMPTON, in seconding the motion, said : The Chair- 
man has rightly described the past year as an exceptional one. Many 
changes have taken place in connection with the Company, and I do 
think that some of them have been very satisfactory ones. There is one 
figure he mentioned which, perhaps, may convey a slightly erroneous 
impression, and that is that we got off the results of the strike 
with the comparatively small sum of £4:0. Of course that was the 
additional sum paid for extras. The practical result of such a strike on the 
year’s working is that although we had the expenses to meet of a full year 
we only had about ten months’ output from the worke, aud to business 
men present I need hardly say that that has handicapped the trading 
account to а serious extent. I do not think there is much likelihood of our 
having any trouble with our workmen for some yeara to come. Although 
there is a smaller number of workmen employed now than before the 
strike I am pleased to say that, as the result of the new arrangements 
made, we are turning out а great deal more machinery. 

The resolution was agreed to unaniinously. . 

The CHAIRMAN proposed the re-election of Mr. Bernard Gibson, which 
was seconded by Col. Wood and carried. Messrs. J. Н. Duncan and Co. 
were re-appointed auditors, and the proceedings terminated. 


Electric Construction Co. (Limited). 


The fifth annual general meeting of this Company was held yesterday 
(Thursday), at Winchester House, Old Broad-street, London, under the 
presidency of Sir Daniel Cooper, Bart., G.C.M.G. 

The SECRETARY (Mr. James Gray) read the notice convening the 
meeting. 

The CHAIRMAN then said : Gentlemen,—The volume of our business 
has, during Ше past year, greatly increased, but the profit has not 
increased in equal proportion—a result due partly to higher prices 
for labour and material and partly to the fact that a considerable 
portion of our year's work has been the equipment of central station 
installations, under contracts entered into in the early part of last 
year, when competition was very keen. Even in the beat of times the 
profit on this class of work frequently proves disappointing. Such, 
at least, has been our experience, and we intend to profit by it and 
provide in future tenders for this class of work ampler margin than here 
tofore for risk and profit, a course which it ia hoped will be followed by other 
manufactureras. As matters stand, we have earned enough to pay a 6 per 
cent. dividend and to add something to the reserve, besides, of course, paying 
the full dividend on the Preference shares. We have also more than 
maintained our reputation for excellence in design and skill in workman- 
ship, and thereby improved the Company's position and strengthened our 
connections. The manufacture of electrical machinery is a comparatively 
new business, and there is in consequence continuous development towards 
a higher standard of efficiency and greater economy in the production of 
existing machines, as well as in designing novel types adapted to néw pur- 
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poses. "These objects consume a good deal of extra time, both in design 
and construction, without yielding in the first instance adequate return, 
and as we have been to a larger extent than usual engaged on such 
work duriug the year, this fact doubtless explains to some extent why our 
ггобіз have not increased in proportion with our business But such 
enterprise is necessary to maintain our position in tbe front rank of the 
industry, and lays the foundation for enlarged business and better profits 
in the future. For some time past we have stiffened our prices, and yet 
we have orders for extensions of recently completed central stations and 
for the electrical equipment of the City and South London Railway, &c., 
sufficient to keep our works employed as long ahead as we care to engage 
ourselves. In fact, the works are full of orders for the next six months. 
We had no trouble at Bushbury during the protracted and disastrous 
strike of the engineers, and I have much pleasure in acknowledging the 
loyalty of our men. But, although the strike caused us no direct loss, 
our business suffered to some extent indirectly. Central station installa- 
tions require boilers and engines, as well as dynamos, transformers and 
switchboards, and in consequence of the atrike, the completion of our part 
of the installations was greatly delayed, and delay always means loss t» 
the contractor as well as annoyance to the customer. We endeavour in 
our relations with our men to interest them in the Company's prosperity 
hy giving them a share of the profits earned, hoping to stimulate efficiency 
ly giving the men reason to feel that they themselves will profit by 
industrious co-operation with the management. Thia policy, we believe, is 
appreciated. There is certainly harmonious co-operation among all depart- 
ments of the works, and, as I have already told you, our engineers stood 
. loyally by us during the strike. We do not think that the Workmen’s 
Compensation Act, which came into effect on the first of this month, will 
involve the Company in serious expense. Our works are new, and the com- 
fort and safety of the employés were carefully considered in their construc- 
tion. Our men in consequence enjoy exceptionally good health, and during 
the four years of the present management there has been no serious 
accident at the works, May our good fortune long continue. We do not, 
therefure, propose to meet our liability by insurance with any company, 
but to be our own underwriters, appropriating yearly out of profits such 
sum as may be considered sufficient to meet the claims under the Act. 
Turning now to the statement of accounts, you will observe that we pro- 
pose to make an alteration in the form of our depreciation and reserve 
accounts. It seemed to us that the general accounts could be simplified 
and the position made more evident by combining these two accounts ; and 
therefore, after providing £5,000, as usual, for depreciation out of the 
income of the year, we propose to unite both accounts into one general 
reserve and depreciation fund, which will, if you approve, appear in 
next year's accounts with a credit balance of £40,000, a very good 
"nest egg" with which to meet contingencies. The only other item to 
which I invite your attention is the “Shares and Debentures of other 
Companies," amounting to £124,494. 3s These figures are almost the 
fame as last year, but since the accounts were closed £20,000 worth of 
the shares have been sold at something over the figure at which they stand 
In the balance sheet, and the amount at debit of this account is now 
reduced by that amount. Much the larger proportiou of this account 
consists of our holding in the Electrical Power Storage Company, 
& company organised hy the old Electric Construction Corporation 
to take over its accumulator business, then carried on in connection 
witb, but not at, the Wolverhampton Works. Experience, however, 
had proved that the manufacture and eale of accumulators could not be 
advantageously carried on by the Wolverhampton staff, because the 
accumulator works are situate at Millwall in London, and also for 
other reasons. The Electrical Power Storage Company was in consequence 
organised to take over this portion of the Corporation's business, and has 
proved a success, for it has paid a regular dividend of 5 per cent. in each 
vf the last seven years, and as its business continues to develop and its 
manufactures hold tbe leading position in the market, it is reason- 
able to expect that the business will yield improved results in the future. 
But it will no doubt suggest itself to you, as it does to the Board, that 
it might be well to reduce our large holding in that Company, and we 
therefore contemplate, when more capital is required by the growth of our 
Bushbury business, as no doubt will soon be the case, to offer a portion of 
our holding in the Electrical Power Storage Company to our shareholders 
at such price as its position and prospects may seem to justify. You will 
probably recollect that at our meeting last year you were informed that 
your Directors contemplated a readjustment of the Company's debenture 
debt, and I am happy to report that our ideas have been successfully 
carried out. The Six per Cent. Debentures due in 1901 have, by the pay- 
ment of a moderate premium, been converted into a Four per Cent. 
Debenture stock, and the cost of the conversion has been paid out of the 
premiums received on the Preference shares issued last year, and a 
surplus of £2,524, 18s. 3d. left, which, as the accounts show, has been 
carried to Profit and Loss Account. The conversion from Six per Cent. 
Debentures to Four per Cent. Debenture stock will save to the Company 
about £3,000 per annum of interest payable, and this reduction, coupled 
with the increased output at the works, as we expect, will in future prove 
a substantial relief to the burden of our standing charges, In conclusion, 
I am happy to believe that the Company’s position is steadily improving 
year by year, and also to entertain the hope that your Directors will be 
able to report a further improvement at the next annual meeting. I now 
beg to move : 


ü That the accounts and thc report, with the recommendations therein con- 
tained, submitted Ly the Directors, be approved and adopted," 


Sir HENRY C. MANCE, C.LE , seconded the motion. 

Dr. DRYSDALE referred with eatisfaction to the excellent report which 
had been presented. He was acquainted with the Bushbury worka, which 
he regarded as the finest worka of the kind in England. They had evidently 
made a good profit, and he saw no reason why the dividend ehould not be 


very much larger in the future. He was pleased that they let the work- 
people вһаге in the profits, for if capital and labour were made friends they 
would have no strikes, He was glad to hear that they had an increase of 
business at the Bushbury works, and he had no doubt that it would 
continue to increa:e. 

Mr. SAWARD said that they appeared to have bad a very succeseful 
year. He quite approved the Directors' action in putting aside a large 
sum to reserve, but he thought that as they knew the result of the whole 
year's working, the shareholdera might receive the whole of the dividend 
at once, instead of half now and the remainder six months hence. 

The DEPUTY-CHAIRMAN (Mr. James W. Barclay) replied that it was 
fully explained two years ago why the Directors came to the conclusion to 
divide the dividend into halves, and they were still of opinion that that was 
the wi:est course for them to follow. 

Mr. SAWARD dissented, however, and proposed an amendment to the 
effect that the shareholders should receive the whole of the dividend now 
instead of waiting for six months for one half of it. 

Mr. GILLESPIE seconded the amendment. 

On the amendment. being put to the meeting it was declared lost on the 
show of hands, and the original motion, as proposed by the Chairman, was 
afterwards carried, with three dissentients. 

The retiring Directors, Mr. J. W. Barclay and Mr. J. Irving Courtenay, 
were re-elected, as were the auditors, Messrs. James Meston and Co. 

A vote of thanks to the Chairman and Directors closed the meeting. 


Consolidated Telephone Construction and 


Manufacturing Co. (Limited). 


The 17th annual ordinary general meeting of this Company was held 
at Winchester House, Old Broad.street, E.C., yesterday (Thursday). 
Mr. C. L. W. FitzGerald (Chairman) presided. | 

Tbe SECRETARY (Mr. Charles Curtoys) read the notice convening the 
meeting. 

The CHAIRMAN: You will believe me when I say both for myself and my 
colleagues that we regret extremely the very, very poor resulta of the manu- 
facturing profit for the last year. You will remember two years ago we moved 
the factory to Coventry, and we then had а very poor result for the first year— 
I thiok only £157. However, there were hopes that we should make more 
money in Coventry in having less wages to pay and in a reduction of the 
heavy expenses. The result of last year's operations was that we made a profit 
of about £2,000, and then followed this very extraordinary position. At 
the time of the meeting last year we were fairly full of work, but 
from that period up to а very short time ago we were practically 
without orders. I may go so far as io say that it almost appeared 
as if we should have to close the factory and wait for orders. 
It did not come to this, however, but the result, as you see, was 
а very emall profit from our mauufactory. The rentals from our private 
telephone lines, though they keep on increasing, and though they do not give 
us any profit at present, have amounted to £1,270 per annum. I have 
already explained at other meetings that these rentals must steadily 
increase and that the profit must fall to this Company. During the 
first period of the time we have to write off all cost of manufacture out of 
the profit, but eventually all we obtain as income is profit. With 
regard to the law suit in Delgium we have won another small case, 
or rather we frightened the infringer into paying us a small sum of 
money, and I think 1 am correct in saying we have only an nction 
against one large firm for a very large sum of money, and I think we must 
win that action. Our Anglo-Portuguese business remains practically 
stationary, and the reason of this is that things Portugal are in & very bad 
way, and though а certain number of good customers are put on, many 
also go off. Gentlemen, I will now refer to the figures. You will see 
that the total income is £2,574. 14з. 6d., and after deducting the 
ordinary expenses there is a balance left cf £1,713. 93. lld., out 
of which we propose to pay a dividend of £1. 103. per cent. This 
leaves us only a very small sum of money to carry forward. Apart 
from the manufacturing part of the business, matters seem fairly 
satisfactory. We have received in income from our investments £2,450. 
The only item that calls for any remark is that of stock, which has 
increased. The stock has increased naturally because we found we 
had no orders and had to keep the men together, and to make some 
stock, in «rder to keep them in our employ. The loans are £1,250, 
an item which ] think has been reduced. That is really the debt of 
our subsidiary company, the Anglo-Portuguese Telephone Co., which pays 
off by hundreds and two hundreds at the time. Now, gentlemen, I have 
come to the last paragraph in the report, and there you will see that we 
tell you that having regard to the present position of the Company’s 
business the Directors desire to avail themselves of this meeting to. 
ascertain as far as possible the views of the shareholders as to the 
future, and we propose to you that the report and accounts should 
be passed, and that we should call an extraordinary general meeting 
this day month when we will put forward a proposition which will in 
someway deal with the business of the Company. Whether we shall call 
this meeting or not is à matter for the shareholders to decide. 1 now 
propose that 

* The annual. statement of accounts and balance shect with the report of 
the Directors and Auditors’ statement as now submitted, be received and 
adopted, and that a dividend of £1. 108. per annum be paid (less income ter) 
carrying forward the balance of £83, Өз. Sd. | 

Sir ALEXANDER ARMSTRONG, K.C.B., seconded the motion. 

Mr. SPENCER thought the time had come when the Company should 
be wound up, and that the Directors’ fees should be considerably reduced. 

Mr. Н. RYNHART wished to know what benefit would be derived from 
a winding up, and was not in favour of that course. 
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The CHAIRMAN: I do not see why we should reduce our fees. We 
have to work as hard to pay a dividend of 14 per cent. as if the Company 
were able to pay 5 per cent. I suggest that we adopt the report and 
accounts, and that we should meet this day month in order to consider 
the future of the Company, the Directors will then have a definite policy 
to bring before the proprietors. 

Several SHAREHOLDERS wished to know whether the Directors 
could not give them details of any scheme they might have discussed. 

The SOLICITOR (Mr. Addison) explained that according to the consti- 
tution of the Company special business must be transacted at an extra- 
ordinary general meeting to be convened. 

Mr. RITHERDON mentioned that the National Telephone Co. obtained 
their instruments from Austria. It seemed to him a hard matter that a 
Company like the National, practically a monopoly, should purchase its 
instruments abroad, unless they obtain them at а very great reduction. 

The CHAIRMAN: The Directors have found it almost heartbreaking 
that that Company should go abroad for its telephones, When I joined 
this Company І never thought that this would be the case or I should 
never have gone into telephones at all. He had risked a large fortune in 
the Company. The shareholders had been paid back something like 
£100,000. 

A SHAREHOLDER : I can bear tribute to the great services the 
Chairman has rendered this Company, 

Mr. CHARLES WOOLLEY observed that he was an original shareholder 
in the Consolidated Company, and remembered well how the Chairman 
came forward at a critical time in the old company’s affairs and behaved 
gallantly. The payment of Directors waa a recogni-ed tbing, and he 
took it that no one in the room—certainly not a majority— wished the 
Directors to work for nothing. When things were not going well with а 
company the work was more arduous. Mr. Curtoye, their Secretary, was 
a skilled officer in connection with matters the Company had to carry out. 
Not only im regard to his official position was he a capable man, but 
he was also а skilled electrician. There was no doubt the Company 
was in a dilemma—but was there no way out of it? There was 
the absolute assurance that the shareholdera were in the bands 
of a Board of Directors, despite all the difficulties with which they had to 
contend, who would give their utmost energies in the direction of bringing 
the Company out of its trouble. He asked them nov to do anything 


- precipitately. 


The report and accounts were then unanimously adopted. 

The CHAIRMAN moved the re-election of Mr. Arthur Henry Baker 
as a director, which was seconded by Mr. Henry Gréwing and carried 
unanimously. 

The auditora (Messra. Deloitte, Dever, Griffiths & Co.) were unanimously 
re-appointed, and after an intimation from the Chairman that a notice in 
reference to the meeting to be held subsequently would shortly be for- 
warded to the shareholders, the proceeding terminated. 


The Directors’ report for the year to March 31 last announces that the 
total income on revenue account amounts to £2,574, 148. 6d., including 
£800 paid by the Edison Gower-Bell Telephone Co. of Europe (Limited), 
on account of dividends already declared. Deducting expenses, amounting 
to £1,870. 3e. 2d., and including the amount brought forward, a balance 
remains of £1,713. 9з. 114., out of which the Directors propose to pay a 
dividend of £1. 10s. per cent. (less income tax), carrying forward £83. 6s. 8d. 

Tne Directors regret that the total sales “turnover” for the year was 
very considerably below that of previous years. The hoped-for business 
in bicycle screws and accessories unfortunately has not been realised, owing 
to the'general cessation of that trade. There is an improvement to record 
lately, which it is hoped may continue, Competition, both English and 
foreign, is very severe. Rentals from private telephone lines continue to 
іпсгеағе, and no doubt will do so. Many important cities (аз Glasgow, 
Manchester, &c.) are showing а desire to have their own telepbone 
excbanges, and tbe Directors are hopeful that licences will eventually be 
granted by the Postmaster-General, whereby a large demand for tele- 
phones and all materials connected therewith may reasonably be expected 
by this Company as being the largest and oldest manufacturing company 
in the United Kingdom for such specialities. As an example, a licence for 
ап exchange has recently been granted to the States of Guernsey, and the 
telephones required have been supplied by the Company. Friendly rela- 
tions continue with the various Government departments, both at home 
and in the Colonies, and it is satisfactory that nearly all the railway corn- 
panies of the United Kingdom place orders with the Company for tele- 
phones and accessories connected therewith. 

Concerning the law suit in Belgium, carried on by the Edison Gower- 
Bell Telephone Co. of Europe, another of the infringing companies bas 
come to terms. The Anglo- Portuguese Telephone Co.'s business remains 
practieaily stationary since the last report. 


Brazilian Submarine Telegraph Co. (Limited). 


The following report of the Directors of this Company in connection 


‘with the proposed working arrangement with the Western Brazilian and 


London Platino Companies haa been issued :— 


The Directors are able to announce that the negotiations for closer work- 
ing between this Company and tlie Western and Brazilian Telegraph Co., 
referred to in the half-yearly report, have been now brouglit to u satis- 
factory conclusion, and have resulted in agreements between the two 
companies, the approval of which by the &hareholdera is invited at the 
extraordinary general meeting convened for the 27th inat. The two 
companies, haviug been formed under the same auspices and being bound 
together by joint-purse agreements, it has long appeared to the Board that 
& closer union would greatly promote their common interests, aud tend to 


increased prosperity and increased stability if satisfactory terma could be 
arranged.” After long and careful negotiation, the Directors have been able 
to agree to terms which they recommend with confidence, and w hich they 
believe will meet with the hearty approval of the shareholders. 

To attain as far as possible complete unity of interest and of manage- 
ment, it is provided that, immediately upon the approval of the agree- 
ments by the respective shareholders, that shareholders in the Western 
and Brazilian Company and the Platino Company may exchavge shares for 


fully-paid sbares in the Brazilian Submarine Company upon the following 


basia : — 
Sharcs in the Shares in the 
Western Company to be transferred Brazilian Company, fully paid, 
to the Brazilian Company. to be given in exchange. 
6 Ordinary shares, £15 each............ 5 Ordinary shares, £10 each. 
6 Preferred shares, and \ ; 
6 Deferred shares of £7. 10s. each 5 Ordinary shares, £10 each. 
18 Preferred shares, £7. 10s. each...... 10 Ordinary shares, £10 each. 
18 Deferred shares, £7. 103. each...... 5 Ordinary shares, £10 each. 
Shares in London Platino- Brazilian Co. 
2 Ordinary shares, £10 each  ......... 1 Ordinary share, £10 each. 


All amounts which, according to the above rates of exchange, would involve 
fractions of sharea, will be arranged for by this Company in cash on the 
basis of the market value for the time being of the shares of the Brazilian 
Company. 

To secure unity of management, it is arranged that Directors from this 
Company shall join the boards of the Western and Brazilian Company and 
of the Platino Company, that Directora of the Western aud Brazilian Com- 
pany shall join the board of this Company, and that the united boards 
shall continue in office for five years. Resolutions, with certain modifi- 
cations in the Articles of Association, will be submitted to the meeting. 

The agreement is conditional on members of the Western and Brazilian 
Company holding at least three-fourths of the share capital exchanging 
their shares for shares in this Company. | 


Western and Brazilian Telegraph Co. (Limited). 


Ат extraordinary general meeting of this Company will be held at 
Winchester House, Old Broad-street, London, on Wednesday, 27th inst. at 
12, to consider and sanction an agreement between the Western and 
Brazilian Telegraph Co. (Limited), the London Platino-Brazilian Telegraph 
Co. (Limited), and the Brazilian Submarine Telegraph Co. (Limited), and 
to pass a resolution on the subject to be subsequently confirmed. 

In connection with the agreement above referred to, the following is an 
abstract from a circular issued by the Directora :— 

The Directors are glad to be able to announce that the negotiations for 
closer working between this Company and the Brazilian Submarine 
Telegraph Co. (Limited). referred to in the last half-yearly report, have 
been brought to a satisfactory conclusion, and have resulted in an agree- 
meut. The Directors recommend the approval of this agreement by the 
shareholders with confidence. 

The cireular then seta out the terms upon which the fusion of interests 
with those of the Brazilian Submarine Company have been arranged, and 
the proportion of shares exchanged, and these proportions will be found 
set out in the report of the Directors of the Brazilian Submarine Com- 
pany above, 

The circular proceeds :— 

It is scarcely necessary to point out the advantage of the exchange to 
the shareholders of this [the Western] Company from the point of view of 
market value, while the financial position of the Brazilian Submarine 
Company adds an element of stability for the shareholders availiug them- 
selves of the offered exchange. 

In conclusion, the circular points to the arrangements made to secure 
unity of management, which are also set out in the report of the Directora 
of the Brazilian Submarine Compauy printed above. 


London Platino-Brazilian Telegraph Co. (Limited). 


An identical circular to that above-mentioned has been issued to the 
shareholders of the London Platino-Brazilian Telegraph Co. 


Globe Telegraph and Trust Co. (Limited). 


The report of the Directors of this Company for the year ended July 18 
states that the net revenue, after deduction of expenses, amounts to 
£196,974. 8s. 10d., and with the balance of £2,022. 19s. 4d. brought for- 
ward, reaches a total of £198,997. 8s. 2d., from which there has been dis- 
tributed £132,572. 8s. 10d. in interim dividends, leaving an available 
balance of £66,624. 19s. 4d. The Directors recommend the payment of à 
final dividend for the уеаг of Зв. per share on the Preference and of 43. Id. 
per share on the Ordinary shares, making, with previous distributions, 8 
total dividend for the year of 6 per cent. (less income tax) upon the Pre- 
ference, and 54 per cent. net (against 4} per cent. for the preceding year) 
upon the Ordinary shares. £2,225.4s. Td. is carried forward. The Direc- 
tors have, during the year, continued their policy of distributing the invest 
ments of the Company over a larger area. The Directora feelingly refer 
to the death of Lord Sackville A. Cecil, and it is announced that Mr. 
ae лш and Sir Albert J. Leppoc Cappel have been appointed to 
the Board. 


Anglo-American Telegraph Co. (Limited). 


The Directors of this Company, in their report for the half-year to 
June 50, state that the total receipts, including the balance of £209. 16s. 6d. 
brought forward, amounted to £196,196. 128. 8d. The traffic receipts shew 
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pared with £261,796. 9s. Id., an increase of £36,854. 10s. 9d. The net result 
(after deducting the Post Office royalties, amounting to £49,664. 12s. 8d.) 
is therefore a profit balance of £190,550. 8s., compared with £171,978. 9в., 
an increase of £18,571. 19s. The rentals carried forward for unexpired 


an increase of £24,305, compared with the half-year to June 30, 1897. The 
total expenses, including repair of cables, &c., amounted to £61,616. 6s. 6d., 
an increase of £8,315. 28. 8d. over the correspondiog period. The Directors, 
under their powers, have, before declaring the net profits, set apart the 


sum of £12,000 to renewal fund, leaving a balance of £122,580. 6s. 2d. One 
quarterly interim dividend of 15s. per cent. on the Ordinary and of £1. 10s. 


per cent, on the Preferred stock was paid on April 30, absorbing £52,500, 
and a second quarterly dividend of 15s. per cent. on the Ordinary and 


£1. 10s. per cent. on the Preferred stock (£52,500) will be paid on Aug. 2. 


terms of running contracts amount so £565,620. 5а. 4d., compared with 
£499,962. 17s. 8d., an increase of £65,657. 7s. 8d. Out of the available 
balance of £167,853, 18s. 4d. the Directors recommend the payment of a 
dividend at the rate of 6 per cent. per annum (less income tax) on the 
Firat and Second Preference shares, 5 per cent. per annum (less income 


tax) on the Third Preference shares, and 6 per cent. per annum (free of 
income tax) on the Ordinary shares; and to transfer £50,000 to reserve, 
and to carry forward £4,914. 7s, 4d. 

The sum of £316,305. lls. 3d. has been expended on capital account 
during the half-year in the erection of 6,581 additional exchange and 
private lines, and in the construction of underground lines. 


The balance of £17,580. Өз. 2d. will be carried forward. 
The Company's cables and land lines are in good working order. 


Direct United States Cable Co. (Limited). 


The report of the Directora of this Company for the six months to 
June 50 is issued, and with the accounts to Dec. 31, presented at the 
meeting in January last, show the financial result of the twenty-firat year's 
working of the Company. The half-year's revenue, after deducting out- 


Dublin United Tramways Co. (1896), Limited. 


payments, amounted to £52,232. 12s. 1d., compared with £43,892. 8s. 3d. 


for the corresponding period of 1897, an increase of £8,340. 38. 10d. A 


portion of tbis considerable increase must be attributed to exceptional 
causes. The working and other expenses for the eame period, including 
income tax, but exclusive of cost of repairs to cables, amounted to 
£21,685. 12s. 6d., leaving a balance of £30,546. 19s. 7d. as net profit, 
maki: g, with £4,090. 2s. 2d. brought forward, £34,637. 18. 9d. For the corres- 
pondiog period of 1897 the working expenses and other payments amounted 
to £19,559. 15s. 5d. Three quarterly interim dividends of 3s. each per 
share, amounting to £27,519. 10s., have been declared and paid during the 
financial year, and a final dividend of 3s. per share is now proposed, 
together with a bonus of ls. per share, making, with the three interim 
dividends, 5] per cent. for the year, or a total distribution of £39,461. 10s. 
After traneferring £10,000 to reserve the balance of £3,388. lle. gd. is to 
be carried forward. 

The reserve fund account has been debited with £8,260. 18s. Sd. for cost 
of cable repairs, and with £2,000 written off Ballinskelligs buildings 
account, and after being credited with interest on investments, and sum 
transferred from revenue, the balance cf the reserve fund now amounts 
to £551,455. 2a. 9d. 

The station and staff buildings at Ballinskelligs are now completed, and 
the cost, with the exception of the £1,324. 11s. 5d. shown in the balance- 
sheet, has been charged to reserve. 


City and South London Railway Company. 


The report of the Directors of this Company for the half-year to June 30 
states that the receipts from all sources have amounted to £27,552. 10s., 
against working charges £15,614. 6s. 5d., leaving a profit of £11,933. 3s. 7d. 
Inclusive of the balance brought forward the net revenue shows an aggre- 
gate total of £13,506. 4s. 9d. After making provision for debenture stock 
interest, a balance remains for dividend of £10,498. 2a. 8d., out of which 
the Directors recommend the full dividend of 5 per cent. per annum on 
the Preference shares, and a dividend at the rate of 2} per cent. per annum 
on the consolidated Ordinary stock, leaving £1,005. 98. 3d. to be carried 
forward. 

Although the receipts from passenger traffic show no increase over the 
corresponding period last year, it is very satisfactory that they have been 
maintained in spite of the fine mild weather that prevailed during the firat 
portion of the half-year, and that last year the receipts for the month of 
June were abnormally swollen by the heavy traffic occasioned by the 
Diamond Jubilee festivities, This result has been obtained by a steady 
increase of the mid-day and short distance traffic. 

The progreas with the works of the extension to Moorgate-street has 
been continuous and the tunnelling is rapidly approaching completion. 
The work of upholding St. Mary Woolnoth Church has been successfully 
carried out, and the large shaft for the lifts at this station is now being 
sunk. At Moorgate-street both station tunnels are completed, while at 
Lombard-street and Denman-street the construction of these tunnels is 
proceeding rapidly. 

A contract on favourable terms has been entered into for the con- 
struction of the extension to Clapham Common. The sites for the stations 
having been acquired, the work has been commenced, and should be com- 
pleted by the end of August, 1899. The property adjoining the depot at 
Stockwell has been purchased, and preparations are being made for the 
erection of the new engine and boiler house for the reception of the 
additional plant required for the working of the extension to Moorgate- 
street and Clapham Common, and the requisite engines and boilers have 
been ordered. Of the new locomotives required three are under contract, 
and several others are being constructed in the Company's own works. 
Thirty additional carriages have also been ordered. 

At the conclusion of the ordinary business at the shareholders on 
the 26th inst., the meeting will be made special in order to sanction the 
creation and issue of the additional capital authorised by the Companies 
Act of the present Session. The 22,500 Ordinary shares offered to the 
proprietors їп February last were all subscribed for and allotted. The 
Five per Cent. Terminable Debenture Bonds have now all been paid off. 


National Telephone Co. (Limited). 


The report of the Directors of this Company for the half-year to June 30 
states that the income for the half-year amount, to 6558.866. Os. 8d., comm- 
pared with £476,953. 17s. Sd. for the corresponding period of 1897, an 
increase of £61,912. 3s. The workiug expenses amount to £298,65!, com- 


The Directors of this Company, in their report for the half-year to 
June 30, state that considerable progress has been made during the half- 
year with the conversion of the tramways into an electrical system, 
involving capital expenditure, so far, exceeding £100,C00, of which very 
little is as yet reproductive. The Clontarf line, which bas been working 
electrically as far as Annesley Bridge since last November, was opened 
through to Sackville-street on March 20. The North Quay line to Phonix 
Park, which has been closed for more tbau a year owing to the main 
drainage works, is entirely reconstructed, and its electrical equipment is 
all but complete. The new line from Rathmines to the sea, authorised by 
the Dublin United Tramways Act, 1897, is also approaching completion, 
aud will be soon open for traffic. The construction of the great central 
power station at ltingsend-road is being actively proceeded with. 

The working of the Clontarf line for its entire length to Nelson's Pillar, 
being the fir-t complete section of the Dublin United Tramways electrically 
equipped, affords a reliable means of judging the effect of the new system 
of traction on the future of the Company. The Directors are glad to say 
that their anticipations are fully justified by the results in this instance. 
From the date the Clontarf line was operated throughout by electric 
power to the close of the half-year, though the fares were reduced to little 
more than one-half of what they had been, the receipts were 38 per cent. 
in excess of the corresponding period of last year, while the working 
expenses were not only relatively but absolutely less than when the line 
was worked by animal power, The working expenses by horse-power were 
71°76 per cent. of the gross receipts, and by electric power 47:09 per cent. 


British Aluminium Co. (Limited). 


In their report for the year to Dec. 31 last, the Directora of this 
Company announce that а profit of £10,811. 5а, 4d. has been made, whicb, 
together with £1,245. 4s. 1d. brought forward, provides £12,054. 9s. 5d, 
available for dividend. An interim dividend absorbing £1,128. 9s. 11d. 
was paid on July 21, 1897, leaving a balance of £10,925. 19s. 6d. Tke 
Directors now recommend the payment of the cumulative 7 per cent, 
dividend on the Preference shares up to July 1, 1896, and that the balance 
be carried forward. 

The factories are now all in good working order. The large engineering 
works for the storage of the water at Foyers were completed at the end of 
last December, and the increase of plant at the different factories has so 
far progressed that it is hoped they will all be able to work to their full 
capacity before the end of the present year. In order to meet the сові of 
these works, and also to have a larger working capital in hand which has 
been found necessary owing to the development of the business, the Direc- 
tors have made another issue of Five per Cent. Debentures. 

The Directors have entered into arrangements with a new company 
called Scottish Aluminium (Limited), which has been successfuliy floated in 
Scotland for the purpose of starting works at Greenock, capable of manu! 
facturing the metal, produced at the factory at Foyers, into rods, sheetal 
castings, &c. The British Aluminium Co. receives £10,000 in shares in 
this Company. 


Edison and Swan United Electric Light Co. (Limited). 


The fifteenth aunual report of this Company for the year to June 30th, 
states that the profit and loss account shows a credit balance of 
£435,040. 17s. Providing for interest upon Debenture Stock there remains 
a balance of £35,587. 7s. 7d. available for distribution, Ап interim divi- 
dend at the rate of 5 per cent. per annum having already been paid in 
respect of the half-year to December, 1897, a further payment at the rate 
of 7 per cent. per annum for the second half. is recommended, making the 
dividend for the year 6 per cent. per annum, the balance of £12,578. 14e. 
being carried forward, against £8,495. 7s. Cd. in the preceding year. 

The business of the Company has continued to develop, and besides the 
large extensions of premises and plant at the Pondera End works, it has 
been found necessary to make others. The factory at South Benwell, 
which has been unoccupied for a cousiderable time, has been refitted with 
machinery of the latest invention and re-opened as a lamp factory, А 
brass finishing factory at Walsall has been acquired for the manufacture 
of electrical fittings. The Broadheath factory (taken over from the 
Manchester Edison-Swan Company) is now turning out dynamos, motors, 
and other machinery used for electrical plant. 

In order to meet the expenditure consequent upon these large exten- 
sions, and to make provision for much larger stocks of lampa, fittings and 
appliances at the numerous depots, it has been determined to issue shortly 
a further £100,000 of the Company's Four per cent Debenture Stock. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


рани MERERI 


ELECTRIC NIGHT ADVERTISING CO. (LMITED).—This Company and 


* 


registered on July 12, with а capital of £3,000 in £1 shares, to acquire and 
take over the business of illuminated advertising now carried on by Messrs. 
J. T. Gent, J. S. Richardson and E. Pilling, at Birmingham, and to carry on 
the business of illuminated advertisers and contractors, manufacturers of 
advertising appliances, electric light and gas engineers, &c. The first sub- 
subscribers are: Mrs. Mary Gent, E. Pilling (electrical engineer), W. А. 
Gent (electrical engineer), John T. Gent (electrical engineer), F. Lomax, 
G. F. Lomas, and E. Richardson. Messrs. J. S. Richardson and E. Pilling 
are joint Managing Directora. 

ELECTRIC ROYALTIES SYNDICATE (LUMITED).—This Company was 
registered on July 12, with a capital of £10,000, divided into 9,950 
Ordinary shares of £1 each and 1,000 Deferred shares of 1з. each, to 
acquire, develop, work and deal with certain patents, rights, and inventions, 
which are not further described. The subscribers are: J. Н. Cotey, 
T. Atkinson, J. 1 Calvert, J. Cartwright, A. Johnson, G. Sakheim, and 
J. Ward. | 

CAOUTCHOUC CO. (LIMITED).— This Company was registered on July 11, 
with a capital of £50,000, in £1 shares, to acquire the business of manu- 
facturers of india-rubber now carried on by Messrs. Henry Edmunds, J. E. 
Baxter and О. E. Heyl-Dia at Leyland, Lancs., under the style of the 


to the insulation of telegraphic, telephonic and electric cables and wires or 
appliances. The first subscribers are: J. E. Baxter (rubber manufacturer). 
Henry Edmunds (electrical engineer), G. E. Heyl-Dia (electrical engineer). 
C. J. Beaver (chemical eugineer), T. Smith, W. S. Edelston and J. Shutt, 
The first directors are: Henry Edmunds, J. E. Baxter and G. E. Heyl-Dia 

CRYSTAL ELECTRIC LAMP AND ROSE AND BIRD (LIMITED).—This 
Company was registered on July 14, with a capital of £50,000 in £1 shares 
(of which 10,C00 are Preference), to acquire the business now carried on by 
Messrs. French and Griffith, which formerly belonged to the Crystal Elec- 
tric Lamp Co. (Limited), and also the business carried on by Rose and Bird 
(Limited), to manufacture, construct, establish, fix and carry out all 
necessary cables, wires, lines, telegraphs, telephones, accumulators, lamps, 
and works, and to carry on the business of electricians, electric lamp manu- 
facturers, electrical and mechanical engineers, and suppliers of electricity. 
The subscribers are : H. Lovegrove, E. A. Norrington, A. H. Naylor, H. E. 
Norton, F. S. Wiggins, F. Fricker, and H. S. Deacon. The first directors 
аге: Е. W. Frencb, Н. №. Griffith, and Henry Lovegrove. 

‘NEWS AND ENTERTAINMENT TELEPHONE BYNDICATE (LIMITED).— 
This company was registered on July 4, with a capital of £10,000, in £1 
shares, tc enter into an agreement, with Lazarus Blumenthal, to acquire, 
develop, work and deal with any patents or inventions relating to tele- 
phones, telephonic systems, electrophones, &c., and to the transmission 
and reproduction of news and entertainments, and to carry on the business 
of electricians, electrical and mechanical engineers, metallurgical and 
chemical engineers, battery makers, &c. The first subscribers are: J. A. 
Fuller, J. M. Lickfold, A. D. Brown, A. J. Swan, J. Peacock, H. F. Carr 
and H. Spinks. 

VRIL LAUNCHES (LIMITED).—This Company was registered on July 14, 
with a capital of £6,064, in £1 shares (of which £6,000 are Preference), to 
aequire the business of electric and general launch builders of Kerbey 
Bowen (Limited), and to carry on the business of launch, boat, yacht, and 
shipbuilders and repairers. 

WENLOCK ELECTROLYTIC CO. (LIMITED). —This Company was regis- 
tered on July 18, with a capital of £120,000, in £1 shares, to enter into an 
agreement with the Wednesfield Chemical Syndicate (Limited), to acquire, 
develop, work and deal with any patents, licences, concessions, &c., 
relating to the production, treatment, storage, application, distribution, 
and use of electricity, and to carry on the business of chemical manufac- 
turerr, metallurgists, engineers, &c. The first subscribers are: A. Saville- 
Cohen, E. T. Church, A. Jones, J. M. Lickfold, E. Wyatt, H. W. Brown, 
and Н. Spinks. 

WESTERN CAWADA TELEPHONE CO. (LIMIT8D).— This Company was 
registered on July 5, with a capital of £60,000, in £100 shares, to acquire 
telephone lines in British Columbia and elsewhere in the Dominion of 
Canada, and any machinery, plant, and effects of any telephone companies, 
to acquire any concessions, leases, licences, rights, or privileges with regard 
to the use of telephones, telegraphs, and other means of communication in 
British Columbia and Cavada, and to carry on all kinds of financial and 
promotion business, The first subscribers are : J. Wheatley, J. Crowther, 
W. D. Shaw, G. Sheard, R. I. Critchley, Е. Priestwan, and J. H. Wade. 

SS e a ee НЫНЕ ЗЕН 


BRITISH THOMSON-HOUSTON СО. (LIMITED).— The annual return to 
June 24 has been filed. The whole nominal capital of £240,000, in £10 
shares (of which 4,000 are “A” and 20,000 В”) bas been takeu up, and 
3.469 " A" and 4,000 “В " shares have been is:ued as fully paid. The full 
amount has been called on the remainder. 

CALLENDER'S CABLE AND CONSTRUCTION CO. (LIMITED).—The annual 
return to June 29 states that the nominal capital is £100,000, in £5 shares, 
all of which have been taken up and paid for in full. 

HARROW ELECTRIC LIGHT AND POWER CO. (LIMITED).— According to 
the annual return to June 7, the nominal capital is £25,C00, in £5 shares, 
of which £3,550 have been taken up, and the full amount has been called. 


WEST AFRICAN TELEGRAPH CO. (LIMITED).—The annual retura to 
June 9 has been filed. The nominal capital is £400,000, in £10 shares, of 


which 23,109 have been taken up. The full amount has been called and 
£231,090 received. 


CITY NOTES. 


p 


MEMORANDA.— Bank rate 2j per cent. (since June 30, 1898). Price of 
silver 27704. per oz. (July 21). Consols (22 per cent.) 1111—111j for money, 
1118—1113 for account ; 24 per cent. 104—104} (July 21) Stock 
Exchange Settling Days: Consols, Aug. 4 ; Stocks and Shares Continua. 
tion Days, July 26 and Aug. 10; Ticket Days, July 27 aud Aug. 11; 
Рау Du uly 28 and Aug. 12; Mining Share Carry-over Days, July 25 
ап g. 9. 


ANGLO-AMERICAN TELEGRAPH СО. (LIMITED).--The Directors of this 
Company, after placing £6,000 to renewal fund, have declared'an interim 
dividend for the quarter ended June 30 of 158. per cent. on the Ordinary 
and 30s. per cent. on the Preferred stock (less income tax), payable on 
Auguet 2. A balance of about £17,580 is carried forward. 


BARBADOES (М.І) TELEPHONE OO. (LIMITED).—This Company, at 
ita twenty-seventh half-yearly general meeting, held in June, declared a 
dividend at the rate of 7 per cent. per annum for the six months. This 
satisfactory result has been attained notwithstanding the large reduction 
in the prices now charged to subscribers. 

BRIGHT'S LIGHT AND POWER 'LIMITED).—A ompany has been formed 
with a share capita) of £200,000 in 100,000 Seven per cent. Cumulative 
Preference shares and 100,000 Ordinary shares of £1 each and with 


one-half the Debentures, one-half the Preference share: anl for 
56,667 Ordinary shares. The Company is to acquire, ав а going concern, 
electric light works at Santiago del Estero and at Salta, both in the Argen- 
tine Republic, and to take over power and grinding mills at Santiago and 
certain concessions of a similar nature. The list closes on Monday next. 


CENTRAL LONDON RAILWAY CO. - The sixth ordinary general meeting 
of the shareholders of this Company will be held at 16, Great George 
street, S.W., от Aug. 5. The Directora contemplate the issue of а further 
£900,000 Four per Cent. Debenture stock. 

CITY OF. LONDON ELECTRIC LIGHTING CO. (LIMITED).—The revenue 
return of this Company for the quarter ended June 30 is as follows: 
Gross revenue from sale of current for public lighting £3,176, against 
£3,155 in the corresponding period of last year; private lighting, 
(less allowances to customers), &c., £24,950, compared with £23,001 ; 
making a total of £28,126, against £25,156, an increase of £1,970. On 
June 29 there was an equivalent of 321,700 8-c.p. lamps connected, being 
an increase of 11,040 during the quarter, against an increase of 9,962 1n 
the corresponding quarter of 1897. It must be remembered that the 
reduced charges of 7d. per unit, with sliding-scale reduction down to 4d. 
per unit for lighting, and 4d. and 3d. per unit for motive power, have been 
in force this year. 

COMPAGNIE ELECTRIQUE ANVERSOISE. —This Company has been 
formed at Antwerp with a capital of 4,400,000fr. (about £175,000) The 
new Company is closely associated with the Schuckert Company. 


FLEETWOOD & DISTRICT BLECTRIC LIGHT & POWER SYNDICATE (LTD.). 
An abridged prospectus will be found on another page of an issue of 20, 
Ordinary aod 800 Deferred shares of £1 each and £7,000 Four pr Cent. 
Debenture Stock in this Company, which із formed w.th a total share 
capital of £22,000. Interest at the rate of 5 per cent. per annum has been 
guaranteed on the Ordinary shares for the first three years, and no part of 
the present issue bas been underwritten. A strong directorate of local 
magnates has been formed, with Mr. J. G. Lorrain, M. I. E. E., M. I. Mech. E., 
and Mr. J. T. H. Baily (a Director of the Electrical Development and 
Finance Corporation, Limited). The consultiog engineer is Mr. F. H. 
Medhurst, B.Sc., M. I. E. E.; the secretary is Mr. W. V. M. Popham, 
A.LE.E., and the offices are at 4, Albert-square, Fleetwood, and 39, Vic- 
toria-street, Westminster, London. The Syndicate undertakes to supply 
electricity for lighting and other purposes in the town of Fleetwooo, 
Lancs., under a Provisional Order granted to the District Council au 
transferred to the Syndicate with the sanction of the Board of Trade. The 
town has fine ducks and harbour accommodation and is described as fast 
becoming both an important trading centre and a favourite health resort 
for the residents of Manchester, Liverpool, Oldham, Preston, Salford, 
Bolton, &e. Au electric tramway has recently been comp'eted betweeu 
Fleetwood and Blackpool, bringing the town into greater prominence. 
Other develupments of an electrical character have recently been conspicucus 
in the neighbourhood, improving the prospects of the new Company: 
Witb gas at 5s. 11d. for private and 3s. 7d. for public lighting the Fleet- 
wood Company will have a fair opening to compete with the local gas 
company, and the rapid development of electric traction throughout the 
county of Lancashire will doubtless afford opportunity for the Company 
to add materially to its income froin the supply of current for power an 
traction purposes. The District Council have entered into an undertaking 
with the Syndicate to light all the public buildings and streets with 
current at 6d. per unit for buildings and 4d. for streets, and to deliver to the 
Company free of cost the house refuse of the district, which the Syndicate 
propose to burn at destructor works to be erected, the Syndicate receiving 
ls. 5d. per one-horse cartload of refuse so treated. The Syndicate hss 
obtained a lease of а large area of land adjoinivg the Lancashire aD 
Yorkshire and London and North Western Railways on advantageous 
terms. As the lozal authorities are presumably friendly the prospects e 
the Company are favourable, with good management. The lists opened on 
Tuesday and close on or before Saturday, the 23rd inst. 

MAXIM INCANDESCENT LAMP com ANV. -A Syndicate Company has 
been formed, with a capital of £10,000, for acquiring 8 contract for 
purchasing all the rights throughout the world of a new incandescent 
lamp, invented by Mr. Hiram 5. Maxim. The first directors are: Mn 
Hiram S. Maxim, Mr. Jules de Merey, and Мг. Е. A. English. 
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EASTERN TELEGRAPH CO. (LIM(TED).—The issue of £500,000 £3} per 
cent, Preference stock of this Company, the prospectus of which appeared 
in our issue last week, was over-subscribed. Letters of allotment will 
shortly be issued. | 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LIM(TED).—The interest on this Company's d per cent. Mortgage Debenture 
Stock for the half-year ending 3lst July, will be paid by warrant on the 
2nd August. The register of this stock will be closed from 27th to 30th 
inst., inclusive. 

JANDUS ARC LAMP AND ELECTRIC CO. (LIMITED.)— The annual 
meeting of the shareholders of this Company was held at Manchester on 
Friday, Mr. E. N. Galloway presiding. The report recommended the pay- 
ment of a dividend for the past year of 40 per cent., after writing off 
£1,000 from patents account and adding £1,000 to reserve. It was stated 
that the leading electrical companies and firms had now agreed to accept 
licences from the Company. 

MEXICO ELECTRIC TRAMWAYS (LIMITED).—The statutory general 
meeting of this Company was held on Tuesday. The Chairman (Mr. L. 
Breitmeyer) said that the Company, which was formed in April last, with 
an Ordinary share capital of £500,000 and £400,000 in Five per Cent. 
Debentures, held concessions in the city of Mexico, through the inter- 
mediary of, and by control of, the Compania de Ferrocarriles del | istrito 
Federal de Mexico. In exchange for the second debentures ($2,160,000) of 
the Compania de Ferrocarriles the English Company issued Five per Cent 
Debentures at 90 per cent., and the £400,000 would be about suflicient for 
the exchange of the second debentures, and to pay for the electrical equip- 
ment of the principal main line of 25 miles of the present tramways 
system. The total length of the tramway was about 150 miles. "The con- 
cessions covering the above tramways system were for 99 years from 1883. 
The existing system carried the total population of Mexico about 50 times 
а year, and it was reasonably expected that by the continued improvement 
of the service, and partial electrical equipment, an enormous increase 
would be shown. The plant having been purchased, the work of electrical 
equipment was being proceeded with. 


ЗТ. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LIMITED). —The 
transfer books of this Company are closed from the 20th inst. to 3rd prox. 
inclusive. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
been requested to allow 10,000 fully paid Ordinary shares of £10 each 
(Nos. 90,001 to 100,000) of the City of London Electric Lighting Co. 
(Limited) to be quoted in the Official List in lieu of the provisional certifi- 
cates now quoted. 

SUDDEUTSCHE KABELWERKE AKTIENGESELLSCHAPT (MANNHEIM).— 
This is the title of в company which has been formed, with a capital of 
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tional capital which will be available from the present issue can be 
profitably employed in this development. The lesson taught by the immense 
increase in the demand for electrical plant, instruments and apparatus is 
uniformly that no more profitable and generally satisfactory business, from 
the point of view of the genuine investor, can be found than that of a 
well-conducted and progressive electrical manufacturing and engineering 
undertaking. 'The prospectus under review does not follow the much- 
abused plan of setting out the price of shares in similar joint-stock concerns; 
but, if this were done, it would be seen that in the large majority of cases, 
investors have received handsome returns upon the capital placed in this 
class of business. "That at least equally satisfactory results will accrue 
from investment in the present issue we feel little hesitation in 
prophesying. Three of the Directors are gentlemen who have been 
associated with the old Company from its incorporation in 1886, 
and the addition of Dr. John Hopkinson, F.R.S., to the Board will be a 
further guarantee of the high standing of the Company. Dr. Hopkinson's 
name is a household word in electrical circles, and is an assurance that the 
shareholders will have the highest available assistance in the conduct of 
their business. The vendor Company take, in part payment of the pur- 
chase money, the largest amount of shares of both denominations which is 
allowed by the rules of the Stock Exchange, and thus show their con- 
fidence in the continued success of the Company. The list of the principal 
customers of the Company, which accompanies the prospectus, includes 
the principal Government departments, the leading municipalities of the 
country, the chief electrical and railway companies, and many of the most 
important of the chartered companies and foreign Governments, The sub- 
scription list opens on Monday, the 25th inst., and will close on or before 
Wednesday, the 27th. 

UNION ELECTRICITATS GESELLSCHAFT (BERLIN).—The Vienna busis 
ness of this Company has been formed into a separate company, with & 
capital of 3,000,000 marks (£150,000). 

UNITED RIVER PLATE TELEPHONE CO. (LIMITED).—This Company 
are offering £48,267 Five per Cent. Debenture stock, balance of the 
authorised issue of £200,000, to the existing shareholders at 1024. 

WESTERN AND BRAZILIAN TELEGRAPH CQ. (LIMITED).— This Com- 
pany’s traffic receipts for the week ended July 15 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele: 
graph Co., Limited), were £2,516, 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).— The esti: 
mated amount of the traffic receipts of this Company for the half-month 
е 30 is £4,784, against £2,262 in the corresponding period 
of 1 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & 


(BSTABLISHED 1850). 


Electrical Auctioneers, Valuers, | 


AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


— —Ó—M- 
D 


TENDERS INVITED. 


U EBAN DISTRICT OF BARKING TOWN. 


ELECTRICITY SUPPLY. 
METERS, MAIN CUT-OUTS, COLUMNS AND FREE 
WIRING. 


NOTICE із HEREBY GIVEN that TENDERS for the above must reach me not 
later than 5 p.m. on WEDNESDAY, the 10th of August, instead of August Srd, as 


previously advertised. 
i E. H. LISTER, Clerk to the Counell. 
Public Offices, Barking Town, 


July 27th, 1998. . 


TO ELECTRIC LIGHT ENGINEERS AND CONTRACTORS, 


HE MANAGERS of the CENTRAL LONDON SICK 


ASYLUM DISTRICT hereby invite TENDERS for SUPPLYING the necessary 
1 and for INSTALLING the ELECTRIC LIGHT at their new Asylum, Hendon, 
esex. 

Plans may be seen and Specification and Form of Tender obtained at the office of 
their Architects, Messrs. Giles, Gough and Trollope, 28, Craven-street, Charing Cross, 
W.C., on deposit of Five Guineas, to be returned on receipt of a bona fide Tender. 
The Contractor whose Tender is finally accepted will be required to give a bond, 
with two responsible sureties to be approved by the Managers in the sum of One 
Thousand Pounds, for the due performance of the contract. 

All Tenders made on the Forms to be supplied without any addition thereto or 
alteration therein whatever, and any Tender which does not strictly comply with 
the terms of this advertisement and with any condition in the Specification will be 
rejected as informal. 

. Tenders. addressed to the Board of Management, must be delivered, sealed, to the 
undersigned pot later than 10 o'clock à m. on MONDAY, the 15th August, 1898, and 
will be opened at a meeting of the said Board at 4 p.m. on the same day. 


The Managers do not pledge themselves to accept the lowest or any Tender 
then received. | 


By order, 
FRED. W. BAILEY, Clerk to the Managers. 
Clerk's Office, Cleveland-street Asylum, 
London, W., July 20, 1898. 


ELECTRIC LIGHTING. 
"THE URBAN DISTRICT COUNCIL cf PEMBERTON, 


having in view the adoption of electric lighting in their district, desire to 
RECEIVE for consideration suitable SCHEMES for carrying out the work. Schemes 
must be sent in to the undersigaed before August 14. They should be accompanied 
by explanatory details, and must be such as will satisfy the requirements and 
comply with the regulations of the Board of Trade. The Council do not bind them- 
selves to adopt any one of the schemes submitted. Information as to the area and 
population of the district, and other essential particulars may be obtained on 


application to | 
А . PAUL PARTINGTON, 
ae Clerk to the above Council. 


TO ELECTRIC LIGHTING CONTRACTORS. | 


x 3 
WANTED a CONTRACTOR to LAY DOWN and COM- 


PLETE the necessary MATERIAL and PLANT for supplying 6,000 private 
consumers and 1,000 public LAMPS with ELECTRIC LIGHT. The present System 
is Gas, which is being converted. Contractor to take Shares, Debentures, &c., &c.— 
180 in first instance, to CASTLB," Electrician Office, Salisbury-court, Fleet- 
street, Е.С. 


DOULTON &. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


ER EZE EEEE P DP D AP D AP AD 


LAMBETH, LONDON, S.E. 


„ 
D 
+ 


COULTY 


: of the Department. 


2 Gold Medals 


7 S T A М L E Y | ETETETT 
; Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest'Quality and Finish, at the most Moderate Prices 
à —— PRICE LIST POST FREE. —- 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


APPOINTMENTS VAOANT. 
[,-ANDUDN О ELECTRIC LIGHTING WORKS. 


The LLANDUDNO URBAN DISTRICT COUNCIL invite APPLICATIONS from 
qualined rsons for the post of ASSISTANT ENGINGEBR at the above 

orks. Candidates must have had experience of low tension continuous stations 
with batteries. . 

Applications, stating age, experience and salary required, and when at liberty, and 
accompanied by three recent testimonials, must be forwarded, in cover, endorsed 
* Assistant Electrical Engineer," to the ündersigned, not later than SATURDAY, 


the 6th day of August. 
ALFRED CONOLLY, Clerk to the Council. 
Council Offices, Llandudno. : 
26th July, 1898. 


J LANDUDN O ELECTRIC LIGHT WORKS. 


The LLANDUDNO URBAN DISTRICT COUNCIL invite APPLICATIONS for 
the posts of ENGINE DRIVER and STOKER at the above Works from 
persons having a knowledge of high-speed engines. Wages 35s. and 25s. 

Applications, accompanied by references and stating experience, and when at 
liberty, must be sent to the undersigned not later than SATURDAY, the 6th day of 


August next. 
ALFRED CONOLLY, Clerk to the Council. 
Council Offices, Llandudno. 
26th July, 1898. | 
pDURHAM COLLEGE OF SCIENCE 


NEWCASTLE-UPON-TYX NE. 


DEPARTMENT OF ELECTRICAL ENGINEERING. 


The COUNCIL invite APPLICATIONS for the LECTURESHIP IN 
ELECTRICAL ENGINEERING. ' 

Candidates must be гоп у qualified Mechanical Engineers. 

The stipend attached to the post is £200 per annum and a share of the fees, à 
minimum income of £250 from both sources being guaranteed. 

Further particulars may be obtained from the Secretary, to whom applications 
and testimonials must be sens not later than AUGUST 10th. 

The Lecturer's duties will commence on October 1st, 1898. 


OUTH WESTERN POLYTECHNIC. 
MANRESA ROAD, CHELSEA. 
The Governing Body invite APPLICATIONS for the post of 
SENIOR DEWHNONSTRATORofELECTHERICAL ENGINEERING, 
: Initial Salary, £150 per annum. 


For particulars send stampod and addressed envelope to the Secretary not later 
than AUGUST 8. 


NORTHAMPTON INSTITUTE, CLERKENWELL, E.C. 


ELECTRICAL ENGINEERING AND APPLIED PHYSICS DEPARTMENT. 


Wanted, for the Winter Session, an ELECTRICAL ENGINEEBING 
DRAUGHTSMAN AND DESIGNER, to take charge of Design Classes 
in Electrical Engineering and Instrument Making, and to assist in the 
Preference given to one who has been engaged in practical 
work. Duties to commence on or about September 12, 1898. Salary £120 per 
annum. An INSTRUCTOR in ELECTROTYPING and STEREO. 
TTPING is also required, one evening per week. Salary £15 per session. 

Forms of application, which must be returned not later than August 27th, can be 
obtained on application by letter from 

R. MULLINEUX WALMSLEY, D.Sc., 
Principal and Head of the Department. 


pman work 


| AS ELECTRICAL ENGINEERING FIRM, manufacturing 


all kinds of Dynamos and Motors, is desirous of AMALGAMATING with a 
similar firm, or have a practised and experienced PARTNER with view to exten- 
sions.—Principals or Solicitors only need reply to ''C. B.", Box 2,066, Sell's, 167, 
Fleet-street, B.C. 


BEST. 


ww CARRIAGE, CYCLE, MINERS' © 
e ELECTRO-MEDICAL APPLIANCES, ^ 
апа all the 
ELECTRICAL POWER STORAGE CO., Ld., 
STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. 


& DOMESTIC LAMPS, PHONOGRAPHS, 
e LIGHTER BRANCHES of ACCUMULATOR SUPPLY. $ 
"Sole Agent for “Q” and " V " Type in the United Kingdom, 


|J. W. BARNARD, 4, Gt. Winchester St, E.C. 


Q 


(wo aa 


хх. 


NOTICE — OVERHEAD ELECTRIC TRAMWAYS. — 


DICKINSON'S SYSTEM.—Mr. ROBERT W. BLACKWELL, Tramway Con- 
8 W., instracts us to GI E 


tractor. of 89, Victoria-street, Westminster, London, 
the SOLR and EXCLUSIVE 


NOTICE to all whom it may concern, that he is 


LICENSEE for the use of this 

Ireland and the Isle of Man, with power to grant sub-licences. Any Corporation, 

Company, Firm or Person employ DE or desiring to employ the combination of а 
es 


mast and trolley with side po 
Mr. Blackwell as to the terms on which a License will be granted for the use of this 


system, otherwise proceedings for infringement will be instituted. 
SUTTON, OMMANEY & RENDALL, 


8 and 4, Great Winchester-street, 
London, E.C. 


OHEAP PREPAID ADVERTISEMENTS 
W. MISCELLANEOUS PLANT' 


relating to SITUATIONS VACANT AND WANTED, : 
WANTED, РОВ SALE, AND POR EXCHANGE, are inserted in “ THE Егас: 


TRICIAK at the following special low rates: 
Three Lines and under iss T .. 16. 60. 
Per Line after КР iis ae ves .. 6d 
Nine Words to the Line. 
inserted at these rates; 


Oash must accompany all orders for advertisements 
if inserted “ to account,” they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, 6c. 


RMATURE WINDERS.—Permanent Employment with 

good firm in Yorkshire for steady workmen fully experienced in bars, drums 

and rings, also for IMPROVERS.— Apply, stating experience and wages, to 2,959, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


CABLE FACTORY, in full working, requires an ENGINEER, 
with a view to relieving the Director, Must be able to work without super 
vision and have a thorough knowledge of the construction and manufacture of fibre- 
insulated and rubber-insulated cables. Good salary to suitable person, who will 
robably be authorised to sign for the firm.—Please address “ K .," 4,122, care of 


udolf Mosse, Cologne, Germany. 


EXPERIENCEL TRAVELLER WANTED, for United 


Kingdom, to push Electrical Articles with the trade. —Apply, stating 
experience and salary required, to 2, 955 Electrician Office, Salisbury-court, Fleet- 


street, E.C. 
PRAVELLER in Electrical Fittings and Accessories WANTED 


for London and Suburbs. Long previous experience and reference indis- 
nsable.—Apply, stating age, last engagement, salary required, &c., to No, 2.954, 
lectrician Office, Salisbury-court, Fleet-street, E.C 


7) v ы-ы „== 
WANTED an ELECTRICAL EN GINEER to take entire 


Charge of small but increasing En 
manufacturing largely various kinds of 
design and m 
ment. 


stating age, 
court, Fleet-street, E.C. 


namos and Motors. Must 


necessary, and a practical knowledge 
d y will be paid. Also as unior ASSISTA NTS, good Electricians. 
1 knowledge of telegraphy preferred.—Apply in the first 


go 
Those wi 
instance, Dy letter only, to 28, Mark-lane, Е.С. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 
cS 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 

GOWER STREET, 
where they have given the 
utmost satisfaction. 

Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


Sensitive. 
Pertable. 
= | Dead Beat. 
UIN FECTED BY VIBRATION. 
£6 10 0. £5 0 0. 24 0 0. 


AUN SUUS SN RIN NN Ne 


J. PITKIN, se. rea Lion St., CLERKENWELL, E.C. 


Apply, stating age, expe 
Carlisle. 


Carle. —————————— 
W ANTED.—A young ELECTRICAL ENGINEER, with 


tent on Tramways within the United Kingdom and | 


[] 
і 
for the above purpose should communicate with | 


ADVERTISER requires post as DESIGNER or TEST- 


eering Works in the North of England, 
be able to 
ake all necessary calculations, and be well up in commercial manage- 
Liberal salary for a thoroughly competent and energetic person.—Reply, 
experience and salary required, to W. E. E., Electrician Once, Salisbury - 


THE ELECTRICIAN, JULY 29, 1898. 
| WANTED, Thoroughly Practical MAN, to teke charge of 


Complete Electrical Plant. Must be well up in Motor and Light work.— 
rience, and wages required, to HUDSON Scort and 8058, Ltd., 


sound theoretical training and some practice, аз assistant in the estimating 


and contract department of an electric traction undertaking. — Apply before- 
August 6th to D. H. L., Electrician Office, Salisbury-court, Fleet-street, C. 


ROOM ELECTRICIAN in Instrument Manufacturing Works. . rienced! 


in continuous and alternating current instruments, resistance, adjusting an moving- 
coll work. First-rate testimonials. At liberty shortly. — 2,961, Electrician Offlo e, 


Salisbury -· court, Fleet- street, Е.С. А 


занар у СОН T 4 ²—0in аА 
CIVIL ENGINEER, experienced in Electric Traction, 

familiar with the Light Railways and Tramways Acts, and with SO AT 
work generally, having several good schemes in view, OFFERS his SERVICES to 
parties desiring such business. — No. 2,060, Blectrician Office, Salisbury-court, Fleet- 


street, E.C. 


street. E. CC.. 
SOUTH AFRICA.—ELECTRICIAN, lately poe impor- 


tant position on staff of a leading London firm, an considerable 
experience in High and Low Tension Central Station practice, Electric Tramways, 
Multiphase. Transmission of Power, &c., desires Position of Trust in South 
Africa. — For further particulars apply, L. T. C.“, Electrician Office, Salisbury- 
court, Fleet-street, Е.С. 


TECHNICAL CLASSES, 
KING'S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE. 


SESSION 1698-90. 
MICHAELMAS TERM COMMENCES TUESDAY, OCTOBER 1. 

The full Curriculum tor the College Associateship in Mechanical, Civil or Electri- 
cal Engineering, Architecture, Chemical Manufactures and Metallurgy, extends 
over а period of three years. A shorter course of two years qualifies for the Себ. 
cate of Engineering. 

The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Workshops, the Metallurgical Laboratory, and othon, 
are fitted with all the necessary appliances for the most advanced practical ® 


research work. 
PROFESSORS. 


MECHANICAL ENGINEERING, David S. Capper, M.A., M. I. M. E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 
ELECTRICAL ENGINEERING, J. Hopkinson, D.8c., F.R.8.; E. Wilson, 


M.I.E.E. 
NATURAL PHILOSOPHY, W. G. Adams, M.A., D.8c., F.R.8. 
ARCHITECTURE, Bannister Fletcher, F. R. I. B.A. 
CHEMISTRY, J. M. Thomson, F. R. B., F. C.. 
MATHEMATICS, W. H. H. Hudson, M. A. 
METALLURGY, A. K. Huntiogdon. 
GEOLOGY and MINERALOGY, H. G. Seeley, F. R. 8B. 

Non. Matriculated Students, or those who, not wishing to attend the whole соп 
are desirous of studying any particular subject, may attend avy of the classes hel 
on payment of the spe fled fees. 

Residence of Studenta—There will be а few vac ancies next Term. 

.. EVENING CLASSES. 
are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architecture and Building Copgtruction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Solence Subjects. 
ADVANCED EVENING. and SATURDAY MORNING CLASSES. 
in conjunction with the Technical : шп Board of London County Council, wilh 
de held in EO: 

Evening - .. Civil Engineering, Physics, Architecture. 

Saturday Morniug .. .. Mathematics, Mechanical Engineering. Physiology- 

For Prospectuses and all information apply to 

THE SECRETARY. 


King’s College, Strand, W.C. 
HERIOT-WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M. A., B.Sc., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSIO N 1898-1899. 
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control the arrangements which are 
essential in every successful Enclosed Arc 
Lamp. 

Lamps under these Patents have lately 
carried all before them in Great Britain, 
Europe and America. 


A Soft White Light without hissing. 
Longest Life without repairs. 
No Clockwork. No Rack Rods. 
Мо Obsolete Parts. 
Any Frequency. 6 amp. to 9 amp. 


— — — 


The Most Perfect Direct Current Enclosed 
Arc Lamps are made under our Patents. 
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No Sealing or Outer Globe required. 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 


he book aims at furnishing a fuller treatment of the subject, from the standpoint of the Telegraph 
Engineer, than it has hitherto received, whilst it endeavours to facilitate a thorough comprehension of the theory of testing 
as applied to electrical lines in general. The Author hopes that, besides Telegraph and Telephone Engineers, it may, 
‘perhaps, also prove of service to those in charge of cables for the transmission of light and power. The localisation of faults 
‘has been very fully investigated, including the different degrees in which the various methods are affected by the presence of 
^а Second fault or of general leakage. Extract from Preface. 
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Ow another page of the present issue will be found full 
reports of the meetings of shareholders in the Brazilian 
Submarine Telegraph Co. and the Western and Brazilian 
Telegraph Co., to confirm an agreement prepared by the 
Directors of these Companies on behalf of the shareholders 
for a closer working than has hitherto existed between those 
whose interests are closely allied and whose unity of pecuniary 
interest especially is shown by the fact that for many years 
past a joint-purse arrangement has been in existence. The 
present is essentially a moment when the interests of British 
submarine telegraph enterprise demands a closing up of the 
ranks, where such a closing-up can be shown to be beneficial 
to the high interests concerned. A keen disposition is 
shown on the part of foreign nations to enter into compe, 
tition with the English companies who have done all the 
pioneer work, who have shown all the pioneer enterprise, and 
who cannot be said to have reaped any larger benefit for their 
exercise of sound judgment than can reasonably be expected 
from the employment of immense sums of money in what was 
unquestionably, in the early stages, a risky and uncertain 
industry. The closer working arrangement, which has been 
practically unanimously adopted by the shareholders of both 
Companies, is, we are glad to think, calculated to greatly 
strengthen the position of both concerns. The Directors are 
certainly to be congratulated upon their success in devising a 
working arrangement which met with so unanimously favour- 


able a reception from all classes of their shareholders. 
— — 


Tre evidence of Mr. AxDbREW PRO VAN D, M. P., before the 
Telephone Committee last Tuesday, reminds us of the 


individual who said he had never played the violin but 


thought he could if he tried. Mr. Provanp thinks the 
Corporation of Glasgow could supply a telephone service for 
£5. 108. per annum per subscriber if they tried, but the 
experiment has never yet been made. Formerly it was 
eustomary not to make а statement of this character without 
being able to back it by substantial proof; nowadays it is 
open to anyone to make rash statements, and the onus is 
shifted to the objectors to disprove them. Contrasting 
forcibly with the shallow assertions of Mr. Provanp— 
who says he never advocated the acquisition of the 
telephones by the State, but was in favour of their munici- 
palisation "—the clear and business-like arguments of Mr. 
Gavey should go far to expose the fallacy of the scheme 
advocated by Mr. Provanp. Mr. Gavey showed that if the 
telephone is to become a national institution, like the tele- 
graph, available alike in districts rich and poor, sparse and 
populous, it must be in the hands of the State. There is a 
sly dig at the local authorities in his declaration that, if these 
were to work under licences, they would not care to pay to 
the Government 10 per cent. royalty on gross receipts, as the. 
National Company has to do. Doubtless the advocates of 
municipalisation are counting upon exemption from this tax. - 


Іт is some time since there has been a cause célèbre in con- 
nection with electrical patent litigation of sufficient magnitude 
to involve the interests of the whole or the greater part of the. 
electrio supply industry. In the early days such litigation 
was more common, and the actions which arose upon glow - 
lamp, three-wire and transformer patents inflicted on the 
industry a series of crises. Possibly another such crisis is in 
store in the future and may, indeed, be close at hand. Lying. 
on what many may have supposed to be the scrap heap of 
electrical patents, there may be more than one with the latent. 
potentialities of a master patent, and perhaps there is one such 
in existence well nigh terminating its natural period of life, and 
yet, so to say, with an ugly kick left in it. If such a patent 
should suddenly be brought to light at the eleventh hour— 
say, for example, one involving a radical principle in trans- 
former working—electric supply companies and municipalities 
would have to sink their differences, bury the hatchet, and 
join hands in a defensive alliance. | 


As а matter of faci, the present owner ‘of a notorious 
Zipernowsky transformer patent—Mr. Мавтіх Rucker—is 
seeking to obtain from alternate-current supply undertakings 
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гаушепіз of royalties for alleged infringement, it being 
-claimed, we believe, that this is essentially a master patent for 
"working transformers in parallel. Fortunately, so far as the 
municipalities are concerned, we have & Municipal Electrical 
Association in a thoroughly efficient state of working and 
fully alive to whatever dangers the situation may possess; 
while the companies may be trusted conjointly to look after 
their own interests, which might best be done, we are inclined 
‘to think, by a judicious alliance with the Association just 
mentioned. At present the proceedings have not advanced 
beyond the sending of solicitors' letters, but apparently litiga- 
tion is threatened. A meeting to consider what steps to take 
is to be held by the Municipal Electrical Association in 
London next Friday. We hope, however, that the frater- 
nisation of municipalities and companies will be brought about 
in another way than by the menace of a common danger such 


as we have alluded to. 
— 


SiweLE versus multiple generating stations is one of those 
questions of design which cannot be discussed on broad 
Principles, as it takes an entirely different aspect according to 
the local conditions obtaining in each particular district to be 
supplied with electrical energy. Thus Mr. J. F. C. SxkLL's short 
paper on the subject was accorded very little attention at the 
last convention of the Municipal Electrical Association, 
‚апа the discussion upon it excited no considerable interest. 
But closely akin to this question is another, that of extra- 
mural stations, which has now again been brought to the 
fore. A thickly-populated area in the centre of a city, where 
not only the population-density but the lamp-density reaches 
a high figure, has been until now regarded even by over- 
enthusiastic advocates of high pressure alternating currents 
as essentially suitable for one of the simplest forms of low- 
pressure continuous-current working; but now that the 
applications of alternating currents are no longer obscured 
from the gaze of practical men by obstacles in the form of 
integration signs and clock-face diagrams, and when high 
pressures are kept within bounds by the use of improved 
methods of insulation, it is no longer evident that the best 
place for a central station is in the centre of the district it 
‘supplies rather than at a more distant point where land and 
coal transport are cheap, where condensing water may be had 
for nothing, and where a certain amount of vibration and 
smoke are allowable. The example set by Mr. FERRANTI 
18 years ago is now being followed—but on modern lines— 
by many supply companies, and it is already time to cast 
about for a more happy mode of expression than the supply 


of electricity in bulk." 
— — — . — — 


Heriot-Watt College, Edinburgh. — The session of day classes 
of this college extends from Tuesday, 4th October, 1898, to 
Friday, 2nd June, 1899. Some particulars relating to the 
courses of study, &c., are given on another page. 

King's College, London.—The Michaelmas term (session 
'08-99) of this College commences on Tuesday, October 4th. 
It is notified that there will be a few vacancies for resident 
students, Fuller announcements appear in another column. 

Cable Interruptions and Repairs.— 

Date of Interruption. Date of Repair. 


Latakia—Cyprus.. .................. Feb. 10,1898 .. 
Hong Kong—Manilla... ........... May 5, 1898 .. — 
Bissao and Bolama ............ July 21, 1898 ... — 


A Pretty Illustration of a Rotating Field.—On the осса- 
sion of the late visit of the Canadian Electrical Association to 
McGill University an interesting model, illustrative of the 
action of а two-phase motor was exhibited. It consists of a 
ring of cast iron, with four internal poles wound with coils 
similar to:& four-pole generator field. Instead of being fitted 
with a complete armature, imagine only a comparatively 
large diameter shaft fixed firmly into one of the bearings but 
left free at the other end, to which is fixed a plane mirror for 
reflecting & beam of light thrown on it to a screen. The 
coils on each pair of opposite poles are joined in series. 
If an alternating current is sent through the pair of 
coils, which are horizontal, the mirror will create a 
horizontal beam of light on the screen, and similarly, if an 
alternating current circulates in the two vertical field poles, a 
vertical line of light will result. If now two alternating 
currents be made to circulate, one round each pair of poles, 
but with 90deg. difference in phase between them, a circle of 
light will be thrown on the screen, while with a difference in 
phase of more or less than 90deg. the circle is drawn out into 
an elliptical form. 


Calcium Carbide Works.— According to Engineering, there 
are now 22 works scattered throughout Europe and America 
producing carbide in large or small quantities, while four 
others are in course of.construction. The production of 
carbide in America is stated to have been 860 tons in 1896, 
and 1,925 tons in 1897, the value of the production in the 
latter year being given as £28,000. The Willson Company, 
the chief producers in the United States, have completed a 
new factory near Lynchburg, in Virginia, and they are stated 
to have produced 3,000 tons of carbide since January 1 of this 
year. There are no figures available relative to the produc- 
tion of carbide by the European makers. Various improve- 
ments in the design and methods of working carbide furnaces 
have been introduced. At Bitterfeld and Neuhausen continuous 
methods of production have been in use for over a year, while 
Pictet has proposed to obtain further economy by heating 
the raw materials before they enter the electric furnace. 
Working in this way he estimates the cost can be reduced to 
£8. 8s. per ton. The output per electrical horse-power day 
of 24 hours remains about the same, and the reported 
yields of 9:12 kilogrammes must be received cum grano salis. 
Prof. Lewes, from his own observation at Foyers, found the 
yields varied between 7:2lb. and 121b. per electrical horse- 
power day; while Pictet from thermal data calculates that 
the average yield will not exceed 9lb. The greater portion 
of the carbide at present put upon the markets contains only 
about 80 per cent. carbide; the Foyers carbide, according to 
Prof. Lewes, is purer than the Continental makes, and con- 
tains 87:92 per cent. The most interesting development of 
the past six months is the commencement of the manufacture 
at Vernier, near Geneva, by means of the wasted water-power 
of the Geneva electric lighting station. А day-load is 
obtained for this plant by means of the carbide furnaces that 
have been erected ; and Guye has estimated that the carbide 
can be produced here at a cost of £6. 5s. per ton. 


Efficiency Tests of Bichromate Cells.—As а subject for a 
thesis in electrical engineering at Lehigh University, Messrs. 
W. Gratz and Н. C. Schwecke have made some efficiency 
tests of both the porous pot or “ Fuller," and the 5 
form of bichromate cell. The dimensions of the Fuller ce 
were: Outside jar 16cm. diameter, containing a carbon plate 
18cm. by 10cm, by O'7cm. fixed 8:6cm. away from a zinc 
plate 6cm. by 4cm. by 0-6cm. The zinc plate was contained 
within a porous pot 7:4cm. diameter by 18-3cm. high. The 
other bichromate cell consisted of an outer pot 10:2cm. 
diameter, containing a pair of carbon plates each 17:7cm. 
by 87cm. by O°6cm., and set l:4em. clear apart. Between 
these was suspended a zinc plate 6cm. by 4cm. by О:беш. 
The zines were in both cases thoroughly amalgamated, and 
the period of each test was 1 hour, starting in each case with 
fresh solution, which consisted of 1 gramme K,Cr,0,, 
1:4 gramme H,SO,, and 8 grammes of water. The chemical 
efficiency was taken as the ratio between the amount of zinc 
consumed in the proper function of cell (as calculated from 
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the current, the time, and the electro-chemical equivalent of 
zinc) and the total consumption of zine as measured by test. 
The difference between the total and useful consumption is 
called waste zinc. Curves are given showing that the chemical 
efficiency of the Fuller cell rose with the current from about 
94 to 98 per cent. between currents of 2 and 7 amperes, while 
with the single cell form it rose from 20 per cent. at 1 ampere to 
60 percent. at Gamperes. The commercial efficiency or watt- 
hours per gramme of total zinc consumed fell in a straight 
line for the Fuller cell from 1:1 at 0:5 ampere to about 0:5 at 
9 amperes. The single cell form showed & maximum 
efficiency of about 0-68 at 4 amperes, the efficiency at 1 ampere 
being about 0-2 and at 6 amperes about 0:4 watt-hours per 
gramme of zinc consumed. The output of the cells in watt- 
hours during 1 hour was measured, while the current was 
kept constant for 1 hour. The watt-hours output during 
l hour rose from zero at zero current to а maximum of 
about 6:5 at about 5 amperes for the single cell, the Fuller 
cell showing a maximum output of about 21 watt hours 
during a run of 1 hour at 24 amperes current. The curve 
of waste zinc per second at various currents was fairly con- 
stant for the Fuller cell, ranging from O- 000029 grammes at 
zero current to about 0-000021 grammes at 8 amperes. For 
the single cell this curve was far from straight, dropping 
rapidly from 0-0019 grammes at 1 ampere to a minimum of 
0:0018 grammes at 44 amperes, and afterwards showing a 


rise again in waste with higher currents. In the abstract 
which we take 


of the Paper in The Electrical World, from 
these particulars, there are no data of tbe fall of volts during 
the tests. 


Municipal Electrical Trading.—The following important 


letter from the pen of Sir Frederick Bramwell appeared in The 
Times of Monday, 25th inst :— 


In 1882—16 years ago—you did me the honour to ineert a letter, having 
for its title, “ Something more than the Electric Lighting Bill,” in which I 
called attention to the onerous conditiona which by the Electric Lighting 
Act of that year it was sought to impose upon all private enterprises for 
the purpose of supplying electric energy. In this letter I pointed out how 
peculiarly unreasonable it was that a then new industry should be stifled 
at its birth by the imposition of provisions in favour of municipalities 
which had never been applied to its immediate competitors the gas 
companies, or even to railways, &c.—provisions which allowed munici- 
palities or other governing bodies of апу district where it was proposed to 
inaugurate an electric lighting company to acquire at the end of 15 years 
the electric undertaking on the mere value of the materials suitable for the 
work at the time of purchase. If the municipality did not happen to buy, 
its chance of purchase was not gone for ever, for at the end of a further 
five years the option re-arose, and so on from five years to five 
years 


Thus, as I pointed out, “as long as there is no profit or a poor profit, 
you, the undertakers, may continue to work, but the instant you get any- 

ing like an adequate return, then we will come and buy you upat a price 
Which must inevitably be a comparatively small fraction of the capital you 
have laid out in your undertaking." | 

The Act which was passed varied the Bill in extending the 15 years to 

l years, and the five years’ recurrence of option” to seven years. As 

was to have been expected under such provisions as these, no private 
Capitalists would risk their money and go to work, and for six yeara Eng- 
land lagged behind all the other nations in this industry. This had become 
80 obvious that in 1888 an amending Act was passed extending the 21 years 
| years, But the vicious principle of municipal trading still prevailed 
in that Act, and at the end of 42 years the undertaking was to be acquired 
upon the then value of the mere materials. 

This year there has been a joint committee of the House of Lords and 

ommons on Electric Energy (Generating Stations aud Supply), the report 
of which committee has just been published. From that report it will be 
seen that, as regards undertakings supplying energy in bulk at high voltage, 
to be used, not only for the purposes of electric lighting but of power, the 
Committee think the provisions of the Electric Lighting Acts enabling the 
local authority to purchase after a term of years inapplicable as a general 
rule ; that is to say the committee realise that the conditions imposed by 
the Act of 1882, whereby the interests of the municipalities were fostered 
at the expense of private enterprise, were inconsistent with the free deve- 
lopment of this great industry, and they further realise that the modifies. 
tions of the 1888 Act are not by any means sufficient or satisfactory, and 
the evidence before the committee showed that England is still behind 
ot er countries in its commercial employment of electric energy. 

Ince the issue of this report of the joint select, committee there haa 
passed through the House of Lords a Bill promoted by certain influential 
coal and iron masters in the Midlands (Nottinghamshire, &c.), which Bill 
18 entitled a “ General Power Distributing Bill"; this has for its object 
the supply of electrical energy for lighting, power and every other purpose 
or which it is applicable over an area of some 2,000 square miles, being the 
area of a circle of 26 miles radius, with its centre at Warsop, in the colliery 

trict of N ottinghamshire, where the generating station would Le placed. 


This Lords’ Committee passed the Bill and its clauses unanimously. There’ 
ig no purchase clause in the Bill at all. It has now to be considered by the 
House of Commons. It has been read a first time, and the second reading 
is likely to take place on Friday, or on some other very early date. | 

The sole opponents are certain municipalities. These are using every 
effort to obtain the rejection of the Bill on the second reading, or, failing 
this, they seek that an “instruction”. should be given to the committee’ 
that would be appointed to consider the Bill. That is to say, they invite 
the House of Commons to reject a Bill which ie the outcome of the 
principles approved by the joint committee, embracing certain of its own 
members, without hearing (through its committee) any evidence at all ; 
or, failing that, they ask that the judgment of the committee which would 
hear the evidence shall be fettered by the “instruction” of the House 
that has not heard the evidence. In short, by every means in their power 
they hope to render the report of the joint committee a dead letter, and to 
continue to uphold the mischievous system of municipal trading. 


The Electrical Industries of Sault Ste. Marie.—Some in- 
teresting facts, not generally known to the profession at large, 
were given out by Mr. F. H. Olergue on the occasion of the 
recent Convention of the North- Western Electrical Association, 
which was held on board of the Lake steamship ** Northwest." 
Sault Ste. Marie was one of the points of interest stopped at 
and visited, and the industries of this place and vicinity were 
the subject of Mr. Clergue's address. We now have before 
us, he stated, the manifestation that it is cheaper to-day to 
smelt common iron worth $12 a ton in an electric furnace. 
than it is to use coke at $4 а ton for that purpose to pro-. 
duce the same degree of heat. This remarkable fact has been: 
proven. It was a fact shown by statistics that through the 
Sault Ste. Marie canal there went last year out of Lake. 
Superior 4,000,000 tons more of iron ore than all Great 
Britain made into pig iron in 12 months of the same year.. 
The greatest in extent and purest in quality of all the iron ore 
beds ever discovered are those on the shores of Lake Superior. 
Steel rails in the United States are produced at & cost of from. 
$4 to $5 а ton less than they are in England. Steel plates 
for ship building on the shores of these lakes are produced. 
and delivered at $7 less than in Great Britain, and it is also. 
true that on these great lakes at Chicago, Cleveland and at 
Superior, iron ship building can be done at a cost several dols. 
less per ton than is possible in Great Britain. So much for the. 
iron industry. The next metal in importance is copper. The 
largest and most productive mines, excepting the Anaeonda 
mine in Montana, are those at Houghton, Mich. These 
copper mines are of native metal, and the only separation. 
required is à purely mechanical one, The copper metal, when. 
separated, contains a very appreciable and very valuable per- 
centage of silver. The only way of separating the silver at a. 
profit is by electrolysis. At the Calumet and Hecla mines a. 
10,000 н.р. apparatus is being installed, to be applied to the 
treatment of the ores of that region, and if calculations do. 
not disappoint, the Company expected to use not less than. 
80,000 н.р. in the reduction of the ores of the Calumet and: 
Hecla district for the purpose of securing the silver contained.. 
Nickel is another important product of the region around Lake. 
Superior. It exists in the territory of Canada. Nickel ores: 
have been tested by electrical processes, and the product has 
been subjected to a series of experiments for the production of 
ferro-nickel and nickel steel directly from the ore. The results 
of the experiments so clearly indicated success that Steps have 
been taken to ascertain what market could be secured for the 
product. Krupp, in Essen, is the principal user of this com- 
modity in the world. Mr. Clergue had visited the Krupp 
works, with the result that within а week of the time he. 
spoke the Company had received cable advices from Krupp. 
announcing its test of the product of the electrical furnaces 
here. The report stated that the technical and practical tests. 
had been satisfactory, and a provisional contract, which had 
been negotiated with the Krupp people while Mr. Clergue. 
was there, was confirmed by cable. His company now is. 
about to put 20,000 н.р. on the American side to this new- 
use—the production of ferro-nickel and nickel steel. The. 
development of new electrical processes in this region was. 
begun only two or three years ago, and now the Company is. 
under contract to deliver 40,000 н.р. for electrical uses, all to. 
be supplied within two years. Already 20,000 н.р. has been. 
developed on the Canadian side, and the Company is about to. 
undertake the construction of another canal on the Canadian. 
side to produce 50,000 н.р. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoungNiER D'ALRE.] 


Motion of the Ether. —W. Wien gives a valuable review of 
the present state of the ether problem. Whether the ether is 
movable or not cannot be decided before a variety of questions 
are disposed of. If we assume that the ether is immovable 
we are confronted by several difficulties. Suppose a body, in 
the shape of a thin plate, is in the open ether, and that its 
two faces possess different radiating powers for heat rays. 
Now since by Maxwell’s theory the raya emitted exert а 
-pressure upon the plate, the pressure upon the more strongly 
radiating face would exceed the other, and would set the 
plate in motion. Hence we should have a case of а body 
setting in motion its centre of gravity by its own internal 
energy, Without producing momentum in the opposite direction. 
That the ether is immovable is made very improbable by the 
negative results of the experiments of Michelson and Morley 
on the velocity of a ray of light between two moving plates, 
of Röntgen on the magnetic forces produced by a moving con- 
‘denser, and Mascart on the rotation of the plane of polarisa- 
tion of quartz. The supposition of a movable ether would 
‘offer the possibility that it is carried along by the motion of 
the earth. That it is not carried along by smaller moving 
bodies might have something to do with the gravitational 
attraction exerted by the earth even upon the ether. But 
then, what about aberration? Wien suggests a repetition of 
the experiments on the rotation of the plane of polarisation 
-and on the possible magnetic forces produced by the motion 
of electrically charged bodies, and rive versa. 

[Wrex, Pied. Ann., No. 7, 1898.) 

Dark Cathode Space.—A. Wehnelt has investigated the 
nature of the discharge in the dark cathode space by means 
of a coherer, or, as it is now to be called by German purists, 
Frittwóhre. He found that at comparatively high pressures no 
waves are sent out by the tube which are capable of influ- 
encing the coherer, but that when the dark space envelopes 
the anode a totally different form of discharge sets in, which 
gives rise to strong electric waves, perceptible at a distance 
of 5m. This result happens both when the dark space is 
increased by exhaustion, and when the anode is introduced into 
the dark space by mechanical means.  Hittorff showed some 
time ago that the resistance of the dark cathode space itself 
is very considerable. The new experiments go to prove that 
the discharge, when proceeding through the dark space only, 
has a disruptive character, just as it would have were the dark 
space a dielectric like paraftin oil. This property of the dark 
Space is evidently connected with the fact that the potential 
gradient across it may be very steep. The secondary dark 
spaces formed at the walls near the cathode offer a considerable 
resistance to the discharge proceeding from the anode, so that 
that discharge can only proceed along the walls which are free 
of dark cathode spaces. Röntgen rays proceed from tubes 
without a spark gap in the circuit with particular intensity 
when the discharge in them takes the shape of a short and 
strongly-damped spark. The author does not attempt to 
explain these results on the modern emission theory of cathode 
rays, although the value and interest of his work would be 
considerably increased by doing so. 

[WEHNELT, Wied, Ann., No. 7, 1898.] 


Coherers.—The actual change which takes place in a 
coherer when it responds to an electric wave is a matter of 
great interest to wireless telegraphists. Some Italian 
physicists succeeded already in demonstrating a cohesion 
produced in an emulsion of mercury drops in oil. L. Arons 
has been studying the occurrences in coherers under the 
microscope. They were prepared by cutting a fine line across 
a thin strip of tinfoil stuck on glass, laying a little metallic 
powder over it, adding a drop of Canada balsam, and covering 
with a cover glass. Thus the whole field of action could be 
brought within the range of vision. The Canada balsam did 
not in the least interfere with the efficiency of the coherer, a 
fact which gives some idea of the energy of the reaction. The 
newly-prepared coherers had an infinite resistance. On exposure 


to waves full contact was as a rule immediately produced, espec- 
ially when the particles wereatalldense. Under the microscope, 
violent commotions and a play of sparks were observed among 
the particles. The green sparks between silver particles were 
specially bright. Usually the contact may be annulled by 
tapping. Sometimes, especially in the case of brass filings, 
one or two particles stick on hard, and their surfaces show 
signs of oxidation. They must then be removed by а brush. 
When the particles are embedded in Canada balsam a light 
pressure on the cover glass suffices to annul the conductivity. 
A peculiar phenomenon observed is the destruction of contacts 
by a repetition of the vibrations which produced them. That 
this does not occur in the usual forms of coherers is probably 
explained by the fact that the large number of new contacts 
formed neutralises the effect of the breakages, In all 
cases the coherers showed signs of wear after repeated 
use, especially the embedded coherers. In the latter the 
liquid was found to contain minute bubbles. On one occasion, 
when the cut across the tinfoil (0°019mm. wide) was par- 
ticularly smooth and straight, the author exposed it to waves 
without powder. In this case a number of small sparks 
played across the edges, and the resistance fell to 10’ ohms. 
Under the microscope the interval appeared pretty evenly 
covered with a fine brown deposit, divided from the tinfoil by 
a very narrow line. The tinfoil itself appeared somewhat 
frayed. The brown deposit, which consisted of oxidised tin 
dust, could be easily taken off with a brush. The importance 
of this particular experiment, in face of Auerbach’s results, 
lies in the fact that the reaction could hardly have been any- 
thing but purely electrical. 
[AnoNs, Wied. Ann., No, 7, 1898.] 


Flame Gases and Electric Discharge.—It has long been 
observed that high factory chimneys &re comparatively little 
subject to damage by lightning. Whether that is due to the 
stream of hot gases and products of combustion usually 


ascending from them is difficult to decide without certain 
test experiments. К. Wesendonck has made some interesting 
experiments which reproduce as closely as possible the condi- 
tions in question. Н (see diagram) is a copper tube to which 
is attached inside a wire, 3. Outside the end is a cylinder 
which prevents discharge from the tube direct. A burner, 
D, serves to introduce flame gases into the *'chimney" 
Н, and B represents a lightning rod. The thundercloud 
is represented by the brass plate B, fed by an influence 
machine. Оп charging the latter negatively, a steady glow 
light will, under favourable conditions, proceed from the light- 
ning rod. On lighting the burner, the glow is replaced by & 
brush or spark discharge. Itis remarkable how sensitive the 
discharge is even to the presence of small quantities of pro- 
ducts of combustion, After some working with a flame, it i8 
impossible to restore the steady glow. The latter is also 
abolished by having gas jets burning in the room, and restored 
again by airing it. This is important to know, as it may 
explain the contradictory results obtained with spark dis- 
charges under apparently identical conditions. lt seems 
pretty certain that flame gases are not the cause of the 
immunity of chimneys, though they be indirectly so by pro- 
ducing an ascending current of air. | 
[WrsENDoxck, Wied. Ann., No. 7, 1898.] 


A Munificent Gift.—Mr. Philip D. Armour has just added 
£100,000 to the £200,000 he had previously given to the 
Armour Institute of Technology at Chicago. There are now, 
says the Electrical lieriew of New York, 1,100 students at the 
Institute, which maintains an excellent course in electrical 
engineering, 
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FALK CAST-WELDED RAIL JOINTS AT NORWICH 
AND COYENTRY. 


Ав announced by us à short time ago, the Falk system of 
cast-welding has been adopted for the Norwich and Coventry 
electric tramways. The essential difference between tramway 
and railway track is that the rails for a tramway when once 
laid are covered in up to the tread of the rail by paving of 
some sort, while railway rails are exposed. When tramway 
track is once laid, unless special devices are adopted, it is 
impossible to get at the fish plates, and the bolts become 
loose. It has been the experience on all the tramways in 
this country on which mechanical power has been used, that 
after a very few years the joints begin to givetrouble. When 
heavy motor cars pass over a joint, unless the joint is abso- 
lutely solid, there is a tendency on the part of the rails to 


The Falk Manufacturing Co. finally succeeded in practically 
solving this problem, and since 1894 a very large mileage of 
track in the United States has been laid on their system, and 
excellent results have been obtained. We have examined 
many miles of such track, and have found this method of 
jointing give very excellent results in practice. There is still 
in this country a great prejudice against the continuous rail. 
It is thought by some that if a continuous track is laid, and 
the paving on the length of road removed, the track will 
buckle or “ hog," but experience has proved that this is not 
the case. In tramway work variations of temperature do not 
affect the rails as much as one might expect, owing to their 
being entirely covered in and supported by pavement. It is 
easy to ascertain the strain on the rails due to the variations 
of temperature. Assuming a coefficient of expansion for steel 
of 0:0000065, and multiplying this by 75, which is a liberal 
figure for the number of degrees of maximum deviation from 
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Fic. 1.—Falk Cast- Welding Plant, as used for Track Jointing on the Coventry Electric Tramways. 


Separate while the wheel is passing from one rail on to the 
other. This causes what is known as the hammer-blow," 
which is both injurious to the motors on the car and bad for 
the track. It causes the head of the rail to wear down at 
joints, thus increasing the tendency to hammer. The best 
possible track would be a continuous one, i.e., without any 
joints whatsoever. For many years past, but especially since 
electric traction was introduced, means have been sought 
whereby this could be practically attained. The first idea 
naturally was to electrically weld the rails, and the Johnson 
Company of the United States spent а great deal of time and 
money in trying to perfect a system of electrically welding the 
track. As far as the operation itself went, it was perfectly suc- 
cessful. There was only one drawback, namely, the cost of the 
plant required todo the work, and the necessity of having highly- 
skilled labour. The price of the joints was therefore excessive. 


the temperature at which the welding is done, we get 
0-000487, which is that part of its length which a rail would 
vary when exposed to a variation of 75deg. A steel bar will 
extend 0:00008 of its length when subjected to a tensile stress 
of 1,0001Ь, per square inch, Dividing the estimated expansion 
by this figure, we get for the strain 16,2001b. per square inch, 
as that due to 75deg. if no expansion is permitted. Ав 
40,0001Ь. per square inch is a safe value for the elastic limit 
of steel, it can readily be seen that the elastic limit is 
noi reached. 

Wherever joints have broken, in no case have they pulled 
apart more than 2in. This would seem to show that the pull 
which broke the joint was not & cumulative effort extending 
all along the line, but merely the result of a local strain 
extending but & short distance on either side of the joint. 

The Falk system is now being introduced into this country 
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for the first time by Mr. Robert W. Blackwell, at Coventry 
and at Norwich, where some 5,000 joints are now being cast- 
welded. The system roughly consists in casting a cast-iron 
sleeve round the sides and bottom of the rail joints, the rail 
ends being first placed firmly together. In cases where they 
do not absolutely touch, thin plates of steel are driven in 
between the heads of the rails before casting. Before fixing 
the moulds, which are of cast iron, the sides and bottom of the 
rail are cleaned, and this is generally done with an emery 
wheel or a sand blast. The cast iron used is of a special 
mixture found to give the best results, and it is run at a 
greater heat than is used in making ordinary castings. The 
cast iron running into the iron moulds chills rapidly on the 
outside surface, thus causing very great pressure to be exerted 


— 


shown in Fig. 1, and consists of a small cupola with the 
necessary fan, steam turbine and boiler fitted on to a truck to 
be drawn by horses. In the plant used at Norwich gearing is 
fixed to the wheels, so that the steam engine which drives the 
fan is also utilised to propel the car. Fig. 2 shows the first 
two cast joints made in England, the one on the left-hand side 
of the picture having had the moulds removed. The right- 
hand joint has the moulds and clamps still in position. Fig. 3, 
which represents the first joint after it had been sawn in half, 
shows the thorough contact which exists between the cast iron 
and the steel of the rail. 

. In answer to the various « priori objections which have been 
raised sgainst the principle of cast-welding, it may be stated, 
as one example among many, that in 10 miles of track which 


- 


Fic, 2..—View of the first two Cast- Welded Rail Joints made in this country. 


on the metal which is still in its molten state in contact with 
{һе web and foot of the rail. As the metal is poured in from 
one side and comes in contact with the web or thinnest part of 
the rail at its greatest heat, this part of the rail is brought to 
a white heat, and owing to the pressure exerted on the molten 
cast iron, this is practically forced into the interstices of the 
steel, thus not only making a thoroughly good mechanical 


Fic, 3.—Section through a Falk Cast-Welded Rail Joint. 


joint, but also ensuing a good electrical bond. The section of 
the cast-iron joint is so designed as to have at least the same 
tensile strength as that possessed by the rail. The cast 
welded joints used are generally about 14іп. long, and the 
weight of cast iron varies in accordance with the weight of 
the rail, from 70lb. to 1401Ь. per joint. 

The cast iron must necessarily be melted close to where the 
work is being done, and for this purpose a portable cupola on 
wheels is necessary. The welding plant used at Coventry is 


were cast-wolded at St. Louis in the early part of 1894 and 
over which there has been a very heavy traffic, the joints to- 
day are in as good condition as when they were first made, 
and so perfect that it is practically impossible to detect them. 
At the present moment there are some 200,000 cast joints m 
the United States, while a large amount of cast-welding 
been done in France and Germany. 


THE BUFFALO ELECTRIC TRAMWAYS. 


Operating electric tramways on the continuous-currenb 
trolley system, by means of power transmitted by polyphase 
currents, із we Fillustrated by the recently-equipped tramway 
plant of the Buffalo Railway Co. We are indebted to Mr. 
Orrin E. Dunlap for particulars and the accompanying illus- 
trations of the transformer and storage battery plant by which 
this tramway system is worked by Niagara power. In order 
to accommodate the battery the Company erected a new one 
story, brick, fireproof building adjoining their power house. 
This building (Fig. 1) is about 40ft. by 90ft. in size at the 
foundation, and has a concrete floor. The number of cells in 
the battery is 270, connected in series. The capacity of the 
battery is 1,200 н.р.н., and its weight is 21,0001. The 
tanks stand on double petticoated porcelain insulators, resting 
on beams laid on insulator brick, the brick resting on the 
concrete floor. The present number of plates in each cell 
is 41, but sufficient tank room has been provided, so that by 
the addition of more plates the capacity of the battery can be 
increased 662 per cent., without enlarging the tanks. The 
size of the plate used is loin. by 15}in. The weight of the 
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positive plates is 24lb. and that of the negative plates is 16lb. 
'The battery was installed by the Electric Storage Battery Co., 
of Philadelphia, Pa. Ventilation of the battery room is secured 
through ventilators in the ceiling and roof, which allow the 
gases to pass off into the outside air. А current of fresh air 


Fic. 1,— Buffalo Electric Tramways. 


Interior of Battery Room. 


enters the battery room near the floor. Leaded copper 'bus 
bars connect the ends of the battery to cables just inside the 
battery room walls. These cables run to the switchboard 
(Fig. 2) which is located"on the gallery in the main room of 
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Fic. 2.— Electric Tramway Switchboard. 


the power station. The board is equipped with differential 
ammeters to indicate whether the battery is charging or dis- 
charging. It also has differential voltmeters for the purpose 


| equipment of these lines bas been carried out on the overhead 


the booster is for the purpose of changing the polarity of the 
booster to facilitate the charge and discharge of the battery. 

A booster made by the Western Electric Co. is operated in 
connection with the battery of the Buffalo Railway Со., for 
the purpose of regulating, charging, and distributing the 
current. It has two commutators in parallel, and the density 
of the current under the brushes under full load is said to be 
under 20 amperes per square inch. The booster is direct- 
connected to a 6-pole motor with a capacity of 220 kilowatts. 
Тһе" diameter of the armature is 24in., and its length 10in. 

The Buffalo Railway Co. are now taking 2.000 н.р. from 
the Cataract Power and Conduit Co., distributing agents in 
Buffalo for all Niagara power transmitted to Buffalo. From 
7 a.m. to 7 p.m. the battery is operated in connection with the 
steam plant, and in connection with the converters during the 
night hours until it is fully charged. During the first few 
hours of the night the battery and converters take the load, 
and from about 9 p.m. to 12 midnight or 1 a.m., the con- 
verters are charging the battery from Falls power. In 
Buffalo the peak of the load is about 6 p.m. 


MIDDLESBROUGH, STOCKTON AND THORNABY 
ELECTRIC TRAMWAYS. 


The group of electric tramways recently opened in Middles- 
brough, Stockton-on-Tees and Thornaby form a portion of 
the tramway system owned by the Imperial Tramways Co. 
The lines already in operation in this district, together with 
the branches authorised and proposed, are indicated in the 
accompanying map (Fig. 1). 'The progress of this under- 
taking has been rapid, and great promptness has been shown 
in carrying it through its several stages. The scheme was 


first set on foot in November, 1896, and a Bill was promoted. 
The opening of the lines took place within a year of Parlia- 
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Fic. 2.—' Imperial" Rail-Bond used on the Middlesbrougb, Stockton and 
Thornaby Tramways. 


mentary sanction being given to the scheme, A total of 11 
miles of line, or 15 miles of track, has been equipped and all 
the necessary sub-stations, car-sheds and power house build- 
ings have had to be erected and equipped in that period. The 
lines at present completed start at Norton, where there is a 
sub-station; they pass southward to Stockton and thence 
in an easterly direction to Thornaby, near the entrance 
to which little town the power station is conveniently placed 
on the bavks of the River Tees. Crossing the river, the route 
is pursued in a north-easterly direction until the Newport 
sub-station, in the suburbs of Middlesbrough, is passed, 
whereupon the lines divide into a network serving the principal 
streets of the town. 

It seems almost superfluous to state that the electrical 


trolley system. Rarely is any other system adopted nowadays. 
‘The contractors for the electrical equipment and generating 
plant were the British Thomson-Houston Co., and the 
principal characteristics of the tramways are distinctly 
American, though the system differs in one or two important 
respects from usual American practice. The track is standard 
gauge, and consists of 92lb. біп. rails laid on 6 inches of 
concrete. The rails are 30ft. length and are jointed with fish- 
plates in the usual manner, the ** Imperial " bond, shown in 
Fig. 2, being used for making the joints electrically good. 
At intervals of 120ft. the rails are cross-bonded: With the 
exception of a 1 in 18 gradient in Thornaby the track is 


of throwing the battery in parallel with the converters or | principally level or on easy gradients, and the curves are not 


dynamos, a reversing switch connected with the shunt field of 
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Ав will be seen by reference to the map (Fig. 1), the location | administation offices and ear shedding and repairing as 
of the power station is admirably chosen, being selected with a | well as accommodation for the boilers, engines, and electrical 
view to affording facilities for a supply of water, and to mini- | machinery, with space for the installation of additional units 


Lines Authorized 
Proposed Extensions 


Seale | inch to a Mile. 
furlongs 8 26 343270 7 
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mise the cost of distribution of the energy through the feeders. | when these shall be required. The walls of the engine в) 
The power station is situated very near what will ultimately | boiler house are of brick, faced on the outside ¥ 

be the centre of the system. The buildings (Fig, 8) provide | pressed brick, while the internal face is ВИ 
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Fic. 5.—-Plan of Power Station, Car Sheds and Repairing, Shops at Stockton-on-Tees. 
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Fro, 4,—Elevation of Power Station at Stockton-on-Tees, ehowing Transverse Section through the Machinery and Boiler Rooms. 
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The interior is divided into panels by plinths and string 
courses in blue glazed brick. In the engine room the wall is 
also divided into arched panels, over which a stone cornice, 
running the full length of room, carries a ten-ton over- 
head travelling crane. The roofs are open, and consist 
of iron principals, with varnished and grooved board- 
ing the outside being covered with blue Welsh slates. 
The engine room (Figs. 4 and 5) has a basement below the 
ground floor, and this floor is supported upon iron girders 
with boiler plates between, concreted to floor level, and finished 
with marble mosaic tiles. The condensing and pumping plant 
is arranged on the basement floor, and all steam condenser, 
suction, and other pipes and connections being also carried 
below the floor line a clear space is thus obtained around the 


carries an Sin. stop-valve. Each boiler furnace is equipped 
with a Vicars mechanical stoker, worked by an electric motor. 
The coal is taken direct from barges on the River Tees by an 
electric hoist provided with an automatic grab, and is dis- 
charged into а receiving hopper, where it is weighed, being 
then taken by a conveyer, and carried to the storage bunkers 
inside the station. These bunkers are of steel, supported on 


steel columns, and have & total capacity of about 800 tons, 
The conveyer is capable of handling 20 tons per hour. 

The boilers supply steam to three Reynolds-Corliss hori- 
zontal cross-compound condensing engines of 400 B. p. each, 
built by Messrs. Edw. P. Allis and Co., of Milwaukee, U.S.A. 
The high-pressure cylinder is 16in. in diameter, and the low- 
Each engine 


pressure 32in. diameter, the stroke being 36in. 


engines and generators. 
there are three, are built in solid concrete from the basement 


The engine foundations, of which 


floor level. The engine room measures 110ft. by 52ft., and 
has a clear space of 36ft. from the floor to the tie 
bars of the roof principals. The boiler room is 78ft. by 
48ift., and is of the same height as the engine room. 
Here there are provided three Babcock and Wilcox water- 
tube boilers, each having a heating surface of 8,580 sq. ft., 
and being capable of evaporating 12,000lb. of water per hour. 
The steam and water drums are 22in. diameter and 28. 7in. 
long; the cross-drum is 24in. diameter and 90in. long, and 


Ета. 6.—Rotatory Transformers used in the 
Sub-stations, &c., of the Middlesbrough, 
Stockton and Thornaby Tramways. 


SCALE OF FEET 
1 2 


runs at 94 revolutions per minute, and is directly coupled to 4 
800-kilowatt 82-pole 2,500-volt three-phase generator with 8 
frequency of 25 UP. The fields are excited off the 500 volt 
‘bus bars. A surface condenser, having combined air and 
circulating pumps, is provided for each engine, and & 
supplementary atmospheric exhaust pipe is provided, inio 
which the exhaust from any engine can be turned in case of 
failure or repair of the condensers. Water is drawn from the 
River Tees for operating the condensers, and the boiler feed. 
pumps (of which there are two) have steam cylinders 7}Ш. 
diameter by біп. stroke, and pump cylinders 4}in. diameter 
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The suction pipe is 14in., and the discharge 18in. The whole 
system of steam exhaust and feed pipes is shown in Fig. 5. 

Adjoining the power station extensive new car sheds have 
been erected on part of the site formerly occupied as a steam 
tramway depot by the old Stockton and Darlington Company, 
the roofs being of iron, supported on iron columns. Pits are 
excavated the full length of each car track (of which there are 
seven), thus enabling proper examination to be made of every 
car standing within the sheds. Опе of the pits is provided 
with a hydraulic jack on a travelling carriage, facilitating the 
ready manipulation of the heavier parts of the equipment, 
and capable of lowering a truck bodily. All these buildings, 
as well ав the car pits, are electrically lighted. 

Adjoining the sheds is a battery house, giving accommoda- 
tion for a battery of 260 cells, by which the engine and 
boiler rooms, sheds, repairing shops and offices are lighted 
electrically at night whenever the engines are stopped, also 
providing power to start running each morning and for line 
inspection purposes. These cells are of the well-known 
“Tudor” pattern extensively used for lighting and tram- 
way work in this country and abroad, and were manu- 
factured and supplied by the Tudor Accumulator Company. 
For charging these accumulators a booster is connected in 
series with the 500-volt bus bars. This booster consists of a 
rotary converter fed from step-down transformers. Each 
transformer has the primary and. secondary separated, so as to 
give the effect of a considerable reactance, this arrangement 
giving a large range of voltage on the rotary converter to pro- 
vide for the alteration in the charging volts required by the 
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Fic. 7.—Plan of Sub-station and Car Sheds at Newport. 


cells. The rotary convertera employel at the generating 
station and at the sub-station are of comparatively recent 
introduction in this country, and have been employed in 
preference to motor generators on account of their high effi- 
cency. They consist essentially of direct current generators, 
to the armature winding of which connections are made at 
suitable points to a set of three collector rings on the end of 
the shaft opposite that occupied bv the commutator. The 
three-phase current is led into these collector rings and the 
machine is run at the current speed for 25 cycles. The same 
winding thus serves both for the alternating current led into 
the machine and for the direct current taken out. 

From the power station the current is carried through two 
triple concentric cables, the section of copper being 50mm. in 
each of the conductors. In the sub-stations are 80 kilowatt 
static transformers and 4-pole 200 kilowatt rotatory trans- 
ea (Fig. 6). A plan of the Newport sub-station is shown 
in Fig. 7. 

The cars are built on the bogey pattern with ! maximum 
traction ” trucks, this being the first occasion of the use of 
this type of truck in this country. Each motor truck carries 
one G. E. 800” motor of standard pattern, the two motors 
on each car being controlled with a K-2 series-parallel con- 
troller. There are 10 glow lamps on each car, affording at 
night an excellent light. 

In conclusion we have to acknowledge our indebtedness to 
the Imperial Tramways Co. for the particulars embodied in 
this article, and for the illustrations which accompany it. 


(Pfeil а. Leffmann, Sill. Am. J. [2] XLII., p. 72). 
-would seem, therefore, to be some reason for thinking the 
substance to be merely a froth of mercury with a mixture 


AMMONIUM AMALGAM. 


BY Н. C. POCKLINGTON, M.A., D.SC. 


It has been known for some time that if we place sodium 
amalgam in a strong solution of ammonium chloride or elec- 
trolyse a strong solution of ammonium chloride with а 
mercury cathode we obtain a dull, pasty substance. This sub- 
stance is at first much greater in bulk than the mercury or 
amalgam taken, but on standing much contraction takes place, 
hydrogen and ammonia gases are given off, and mercury is 
left. This substance has been called ammonium amalgam, 
and its existence has been supposed to be а proof of the real 
existence of the radicle ammonium. Оп the other hand, 
several experimenters deny that it is an amalgam. Landolt, 
for example, finds (Zeitschr. f. Chem. [2] V., p. 429) that it 
does not reduce metallic solutions, and Seely (Chem. News, 
1870, XXI., p. 265) that it is compressible like a gas. 
Trimethylamine hydrochloride reacts in much the same way 
with sodium amalgam as ammonium chloride does, but the 
hydrochlorides of the liquid or solid compound ammonias, 


aniline, rosaniline and others, only cause evolution of ee 
ere 


of hydrogen and ammonia gases. With a view to settling 
the question I have investigated the E.M.F. of a Daniell cell 
in which the zinc is replaced by the substance under discussion. 
In order to avoid any difficulties that might arise from the 
presence of sodium in the mercury the second method of 
preparation, that by electrolysis was adopted. A preliminary 
experiment showed that the method was practicable, but that 
ps у 
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means musí be taken ёо avoid errors due to the polarisation of 
the surface of the mercury. A compound trough, shown in 
the figure, was then made of wood and well varnished. (The 
internal width of the trough was 8cm. The trough is drawn 
to scale, but the rest of the figure is merely diagrammatic.) 
The central compartment was filled with a weighed quantity 
of mercury, and then a solution of salammoniac was poured 
into each of the side compartments. In the side devoted to 
electrolysis was a platinum anode (An) and a platinum wire, 
sealed into a glass tube, which served both as cathode during 
the electrolysis and as a terminal of the cell in testing the 
E.M.F. The electrolysis was effected by means of four secondary 
cells (Acs) which could be thrown into action by means of a 
key (К). In series with these was sometimes placed а voltameter 
(V) which served to measure the quantity of electricity passed. 
Into the other side of the trough dipped one limb of а glass 
siphon (S), blocked with cotton waste and filled with a solution 
of copper sulphate. The other limb dipped into a glass vessel 
containing a solution of copper sulphate and provided with a 
copper wire (Cu) which served as the other electrode of the cell 
thus formed. The E.M.F. was measured by comparison with 
& Clarke cell by means of a potentiometer, a reversing key (RK) 
being provided to meet the case of a change in sign of E. M. F. 
Experiment 1.—Some pure ammonium chloride was made 
ав follows: pure hydrochloric acid was made by dropping 
sulphuric acid into strong hydrochloric acid and condensing 
the gas evolved in distilled water. The pure acid was 
saturated with ammonia gas made by boiling ammonium 
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hydrate. The resulting solution was boiled till the excess 
of ammonia was expelled. Experiments were made with 
this solution as shown in the following table. The first 
column describes the operation performed, the second gives 
the part by weight of ammonium present per million of 
mercury, as calculated from the quantity of electricity that 
had passed, the third gives the E.M.F. of the cell, 
amalgam - NH. CI solution - CuSO, solution - Cu in volta, 


the copper being positive. 
Parts Ammonium 
State. per million. E.M.F. 

Initially . e eene ова 0:00 0:16 
Current passed for 10sec......... 0:85 > 0:94 
Current passed for 10sec. more. 1:65 » 1:52 
After a long current 703 1°65 

Ditto, clearing off scum ...... 2 1:89 


In the last experiment the frothy scum that accumulated on 
the surface of Ше mereury on the electrolysing side was 
removed. On waiting, the E.M.F. fell rapidly. "This experi- 
ment points to the existence of an ammonium amalgam, having 
an E.M.F. (in this particular cell) of 1:89, which decomposes 
rapidly on keeping. 

It was feared, however, that owing to the considerable 
difference in surface-tension between the mercury on the two 
sides of the trough produced by passing a current, some of the 
polarised film might be dragged under the central partition to 
the other side and so vitiate the results. Accordingly a new 
trough was made of the same width as the first (Fig. 2). As 
at first made the space between the two central partitions was 
2cm. In this case no change in E.M.F. was produced on 
passing в current, but bubbles of gas could be seen rising from 
the mercury. 


Его. 2. 


It would seem that all the ammonium amalgam had disso- 
ciated before it could diffuse to so great a distance. After the 
distance was altered to 0-5cm. the trough gave good results. 
When the trough was in this form it could easily be seen that 
the motion of the surface film described above did not take 
place unless a current was passed for an exceptionally long 
time. Experiments were then made— 

A. With dilute sulphuric acid. 
Bi. With pure ammonium chloride solution (for verification). 

Bii. On diffusion of the amalgam. 

B iii. On the effect of impurities. 

C. With sodium chloride solution. 

D. With potassium chloride solution. 

E. On the effect of low temperatures on the ammonium 
amalgam. 

A. Ivxperiment 2.— The experiment was performed аз 
described above. The E.M.F. was always somewhat un- 
steady, but was about — 0°09, and was not changed by passing 
the current. 

Experiment 3.—A little potassium chloride was added to the 
electrolysing side, but still no change was produced by passing 
the current. 

Bi. Experiment 4. —The ammonium chloride was made as 
follows: Some half-concentrated hydrochloric acid was dis- 
tilled, the first third rejected, and the last left in the retort. 
Some ammonia was boiled, and the gas evolved was led into 
the distillate. The resulting liquid was boiled to get rid of 
the excess of ammonia. The results were as follows :— 


State. E.M.F. 
No current passed. E TP 0:12 
Current passed for a long time ..................... High and falling rapidly 
,, ke Do а Бай «0:30 
Current passed for 10вес............................... 1:60 
After Waiting 0:14 


The general result is thus the same as before, though perhaps 
a slightly smaller value is found for the maximum E. M. F. 


Bii. Experiment 5.—In the experiments on diffusion the 
current was passed for a short time, and then the times were 
observed at which the E.M.F. rose to particular values. The 
variation of E.M.F. is so rapid that these results have no 
great accuracy. The second column gives the time since the 
electrolysing current began. 


State. Time. EMF, 
No current .............................. = 9 0˙15 
Current passed for See. ee | 40 
After waiting ee nnn ioi 0°16 
Current passed for 2sec. ............... M 05 e 


No experiments were made on the fall of E.M.F. at this 
time, but one of the preliminary experiments gave as result 
that the E. M. F. fell from 1:37 to 1:24 in 1min. It is clear 
that the amalgam takes a perceptible though small time to 
diffuse through the mercury. 

Biii. Experiment 6.—To determine the effect produced by 
impurities some sodium chloride was added to the electrolysing 
side. The E. M. F. rose to about the: same value, and fell in 
the same manner as before. 

C. Experiment 7.— The experiments on sodium chloride 
solution were arranged as those of ammonium chloride were, 
saturated solution of sodium chloride being substituted for the 
salammoniac solution. The results were :— 


State. | meee PA Time. ЕМЕ. 

№ саге оиы ы = = 0-08 
Current passed for 5eec. ...... 0:38 n 930 
oe 021 

Current passed for 5sec. again 073 | ы. 2 a 
(194, 062 


Experiment 8.—The voltameter was removed and a stronget 
current (0-6 to 0-7 amperes) was passed for 16min. The E. M. F. 
rose to 1-99. When the current was passed for a longer time, 
and some ofthe crystals of the amalgam were transferred into 
the other half, the E. M. F. rose to 2:146. Comparing the results 
of experiments 5 and 7, and of experiments 1 and 8, we see 
that the ammonium amalgam diffuses much more rapidly 
that the sodium amalgam, and also that the proportion of 
ammonium required to produce a fair E.M.F. does not differ 
greatly from the proportion of sodium required. 

D. Experiment 9.—0On substitution of potassium chloride for 
sodium chloride the diffusion was found to be many times 
slower than in the case of sodium. 

E. Experiment 10.—It was thought that the ammonium 
amalgam might prove more stable at low temperatures, and 
accordingly the solution was cooled down to between – 90. 
and – 10°С. by means of ice floating in the solution. No such 
change could be clearly ascertained, the smaller conductivity 
of the solution and consequent difference in the rate of pro- 
duction of amalgam making it difficult to compare results. 

Experiment 11.—Some of the amalgam was prepared at à 
temperature of — 10°C., put into a narrow test tube, and the 
length occupied measured. On heating to 50°C. by plunging 
into warm water the length occupied increased from gem. # 
6cm., which corresponds to a doubling or even greater increase 
in volume. The increase due to the rise of temperature 
simply would be under 1:8 times even if the substance were 
wholly gaseous. This points to a rapid dissociation of the 
amalgam at moderately high temperatures. 

Conclusion.—The so-called ammonium amalgam is at the 
moment of its formation a true amalgam of the radicle 
ammonium in its free state. This, however, rapidly disso- 
ciates into mercury and hydrogen and ammonia gases. The 
gases remaining entangled in the mercury cause the frothy 
compressible mass which is commonly called ammonium 
amalgam. The difficulty in determining its nature chem! J 
is due only to its rapid decomposition. 

I wish to express my indebtedness to Mr. Percy М. Hamp- 
shire for assistance rendered in performing these experiments; 
and especially for checking the various calculations involved. 
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SINGLE VERSUS MULTIPLE-GENERATING 
STATIONS.* 


BY JOHN F. C. SNELL (SUNDERLAND). 


The author commenced these notes before the question was 
raised at the late Parliamentary Committee, and before it had 
begun its deliberations, and it 18 interesting to note that, while 
engineers generally admit the safety of extra high-pressure supply, 
many of the most eminent admit that multiple stations have great 
advantages. The whole question is determined by the following 

ints :— 

1. The critical limit of horse-power installed from the point of 
economy. 

2. Economical generation. 

3. Efficiency of distribution. 

4. Load-factor. 

Critical Limit of Н. P.—This has been satisfactorily determined 
by Dr. Alexander Kennedy in the discussion on Mr. Ellington's 
Paper on Hydraulic Power Supply," read before the Institution 
of Civil Engineers in 1894. The professor there states that he has 
found this critical limit to lie somewhere between 3,000 and 
5,000 н.р. installed (Mr. Ellington's limit being much lower), and 
once this limit is reached it is just as economical to build another 
station as to go on increasing the capacity of the first. This point 
bein conceded, the questions of site, nuisance, and economical 
generation will be considered below. The author's opinion is, that 
given sites obtained with economy, and carefully chosen, that this 
principle cf multiple stations is the right one, inasmuch as other 
factors, such ss additional safety and reduced capital outlay on 
mains, and increased etticiency in distribution are thereby obtainable, 

Economical Generation. It is impossible, of course, to lay down 
any standard on which a town supply can be based. But no doubt 
the ideal to be aimed at is a direct current system, with ita 
simplicity, availability for power purposes, possibility of storage 
(which we may hope will yet greatly improve), and its undoubted 
reliability ; condensing plant with its added efficiency, reduced 
charged for water and boiler cleaning ; апа a convenient position 
for economically obtaining coal. It is impossible, except in rare 
cases, to obtain these advantages as it were naturally, i.e., to find 
а site, at once alongside of water, and a railway siding. By 
far the greater number of towns will have to adopt auxiliary 
means for cooling circulating water, if they must needs obtain 
the advantages of condensation, and it would therefore seem 
that in many cases it is unnecessary to build stations out- 
side à town, the only factor against this being the increased 
cost of the sites in more central positions, but which may well be 
outbalanced by the cost of mains to various sub-centres, when one 
generating station is adopted. In the City of London, no doubt, 
the case is a specially peculiar one, but in the other large cities and 
towns there are plenty of available sites which wouid be easy to 
obtain, where the station may be practically erected on the mains 
it supplies. The question of a slight charge on the coal for cartage, 
or even the much more pronounced one of condensation, may be 
much outweighed by the inefliciency of the distribution. 

Distribution.—It may be taken as an axiom that simplicity of 
distribution is desirable and even necessary, and we shall tind that 
out more and more as time goes on, also that the lower the pres- 
sure adopted consistent with economy, the safer and more reliable 
the supply. One does not want to rake up the old discussion of 
tbe pros and cons of alternating and direct currents, but let these 
remarks apply to all stations of both classes ; therefore from these 
points of view alone, multiple stations with simple radiating 
feeders appear to provide the simplest system obtainable. It can- 
not be overlooked that the amount of conductors radiating from 
one huge extra-mural station, would sometime become enormous, 
and expensive culverts would have to be constructed. 

Capital Costs. Multiple stations are not any dearer to construct 
than single generating stations, for if one analyses the costs of one 
of the London companies, or municipal towns having multiple 
stations, and bears in mind the relative miles of street covered by 
their distributing mains, one will find very little difference in the 
cost of the two systems at this earlier stage, and one may venture 
to say that the difference as the load increases will be in favour of 
those stations which are fixed directly on the centre of gravity, as 
it were, of the system which they supply. | 

Load Factor. — There does not seem to be much in this point. 
If anything there is a chance of a better load factor, at several 
stations than with one large and distant one. "Take a system which 
is supplying light and power, and supplying tramways, there can 
be no doubt that the system will have a better etticiency of distri- 
bution when several stations are erected ; will be better able to 
deal with the requirements of the tramways and leakage; and 
better able to solve the problem of tho decreasing space in the 
streets available for mains. The load factors of Glasgow and 


* Abstract of Paper read before the Municipal Electrical Association, 
June 9th, 


Liverpool, with multiple stations, or at Westminster, are as good 
as towns of equal importance where the whole supply is from one 
station, and the proportion of maximum load to plant installed 
much the same. So there is not much in that argument against 
multiple stations. 

Nutsance.—Objections which may be raised to intra-mural 
stations are :—(1) Oartage of coals and ashes; (2) the absence of 
natural means of condensation of steam ; (3) smoke nuisance ; (4) 
vibration. 

The extra 8 or 9 per cent. payable on coal for cartage (as may 
happen in the case of multiple stations), may be much more out- 
weighed by the decrease in efficiency of distribution when the 
station is outside the town, added to which must be the interest on 
the capital cost which the extra mains entail. Condensation has 
boen touched on before. Doubtless, therefore, there are cases 
where the economics of this problem can be better met by central- 
ising the plant (probably in the future this may mean three-phase 
plant), where this great engineering advantage of condensation can 

obtained, and the supply redistributed from multiple sub- 
stations. Vibration has been raised as a deterrent to the adoption 
of stations inside certain towns. With care in dealing with the 
foundations and formation on which the atation is erected, and by 
the adoption of three-crank engines, this point can be neglected. 
Atmospheric exhaust vibration is a matter which can easily be got 
over by exhaust silencers, or of course, by adopting condensi 
plant. Smoke nuisance is mentioned because often brought forwa 
as an argument for extra-mural stations. Опе may confidently say 
that in these days there are few of us who would care to admit that 
our stations would be complained of from this point, and with care- 
ful stoking and management the smoke nuisance is more visionary 
than real. 

To briefly summarise, the actual problem we are confronted with 
is that a station already exists, and we have to extend with both 
tinancial and engineering success, and our respective committees 
will not care about large alterations being ultimately made by the 
substitution of existing plant by other systems. The most natural 
method, therefore, seems to be this, to prospect new areas by high- 
tension, direct-current machinery, where possible, with sub-stations 
feeding into low-tension networks, the latter so designed that ulti- 
mately they may become part of the general network into which the 
second or more stations will ошар feed, these taking the place 
of the temporary sub-stations. This Paper contains nothing new, 
and is intended merely to be а basis on which the arguments for 
and against the principle enunciated may be thrashed out, and I 
must apologise to the members of the Assoclation for what may 
well be considered a plagiarism. | 


DISCUSSION. 

Mr. W. А. CHAMEN (Glasgow) said that Mr. Snell seemed to have 
arrived at the conclusion that there was a certain limit of the ultimate 
capacity to which any station could properly reach, and he had put that 
limit at somewhere between 3,000 and 5,000 n.r. This might be quite 
right for certain places, but in others it must be hopelessly wrong. The 
generating station about to be built in Glasgow would be capable of hold- 
ing some 50,000 н.р. It had the unusual feature of a canal being elevated 
above the floor of the cogine house. The coal would come in by this canal, 
be lifted from the barges in skips, carried aloug the transporter and dropped 
on to the weighing machines, to be weighed. Immediately after that it 
would be carried to the coal store, while that portion of it for imme- 
diate use would be put into the coal tank. The engine room was O7it. 
wide, and they could take in such plant, as Mr. Wordingham was put- 
ting in at Manchester, for eupplying at from 500 to 600 volts. The steam 
pressure in the boilers would be 20010. А description of the station, 
with full detailed drawings, would shortly be published. In Mr. Snell's 
own town the limit of a station which he gave might be the right 
one, but it must differ with every locality, and in a densely-populated 
town like Glasgow, where so many of the buildings were tiers and tiers of 
flats, some of which were likely to reach over 100ft. in height, tbe lamp 
density was so great upon the mains that they were not at all in the same 
position. There was a remark in the Paper which might cause a general 
impression that Glasgow was served electrically by several stations, This 
was not so. There was only one generating station at work at present. There 
bad been others, simply arising from the fact that the work had been 
started by a company on the alternating system with a very small works. 
This was bought over by the Corporation and a new works started, aod 
as soon as these further new works got into operation the old ones would 
be closed down. There had also been a separate station for street light- 
ing, but this had since been transferred to the one station, so that there 
was nothing but one generating station, although there were two distri- 
buting stations fixed as an expedient. But these would also disappear 
shortly. The question of smoke nuisance was most important. At pre- 
sent, being right in the centre of the town, the Corporation of Glasgow 
were obliged to burn coke, but on one occasion last winter the coke ran 
out, a heavy fog came on, the consumption of other fuel was 
considerable, and the Electricity Department had found itself in 
the awkward position of being represented in the police court 
by its chief assistant engineer a few mornings afterwards. Не 
was fined 10s., or a fortnight. However, their new station would be 
in а position where the smoke would not be such a nuisance, but it might 
happen in Glasgow that the convener of the Electricity Department аз а 
magistrate might be called upon to tine his own department fer making a 
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nuisance. He agreed with Mr. Snell in his idea of prospecting into new 
areas outside the existing ones. It was what they would have to do in 
Glasgow, and probably others would have to do the same thing. If they 
had to deal with the problem of supplying an outlying district with a small 
demand it should be reached by a high-tension syatem, if it was too far 
to reach by direct feeders. These might be used in many places even if 
there was a considerable loss, but the object was to arrange tbe distribu- 
tion in that particular district so that it could be afterwards connected to 
a central distributing station in that district. What was going to happen 
ultimately out of all the proposals before the Joint Committee of the two 
Houses of Parliament he could not quite see, but it did appear that, before 
many years were out, many of the present stations in large towns would 
have to be treated as distributing stations, and the whole of the energy 
generated from some distance outside. 

Mr. J. F. L. CROSSLAND (of the Vulcan Boiler and General Insur- 
ance Company, Manchester) thought the smoke nuisance could be largely 
obviated if proper precautions were taken in the first instance, such as 
due attention being paid to the size and proportion of chimneys and to 
procuring a suitable draught. There was no doubt that the smaller engines 
that were usually adopted were more wasteful than larger ones. In the 
first place, there was the enormous friction of the smaller engines in 
proportion to the useful work they performed. Не had just had а case 
where he had thrown out three small engines which together developed 
about 1,800 H.P., and in substituting a single one there had been a clear 
raving of about 150 n.r. He did not recommend anything larger than 
5,000 н.р. because the parta got so large, and if they had any breakdowns 
they became very serious and took a long time to repair. 

Mr. C. H. WORDINGHAM (Manchester) said that it was not possible 
to lay down any hard and fast rule, but to all intents and purposes 
multiple stations, instead of having steam boilers and engines in every 
station, should have all the steam raising plant in oue station and run their 
generators by means of motors. This, to his mind, would be the solution 
of the question in most large towns. One thing he was convinced of, how- 
ever, and that was that there should be but one distributing network, 
continuous for tbe whole city. He quite believed that they would see 8 
large development of three-phase generation, although he did not think 
they would see any three-phase distribution in this country. It would be 
three-phase generation and continuous distribution. These multiple 
Btations, driven in the manner referred to by the author, had enormous 
advantages, and enabled them to comply with the Board of Trade regula- 
tions with regard to traction, because it was easy to arrange for a small 
drop in the return circuit without heavy return feeders. 

Mr. А. B. MOUNTAIN {(Huddersfield) said that in a town having а 
Bcattered area he felt that an alternate system was the right one, and that 
it was advisable to keep the whole of their plant under one roof and save 
the management expenses, and а great many incidental expenses. 

Mr. J. F. C. SNELL (Sunderland) in reply, explained that with regard 
to the statement attributed to Prof. Kennedy, the Professor was referring 
to London stations. Both Mr. Ellington and Prof. Kennedy said there was 
a critical limit at which the minimum lamp economy was reached, and that 
in London this was between 3,000 and 5,000 нр. Prof. Kennedy was 
judging from the Westminster and St. James's Companies. But, as Mr. 
Wordiugham had pointed out, each town must be taken on its merits, 
although he (Mr. Snell) thought that there was a maximum limit, very 
much below the limit which many engineers were proposing to instal 
in their stations, at which the maximum point of economy is reached. 
His contention was that the extra cost of distributipg-mains and sub- 
stations would he so great as to outbalance the good points in favour of a 
single generating station. Не agreed that large stations in certain centres 
might be erected on some site where they would have water for condensa- 
tion and also coal, and then the current be distributed on the three-phase 
system, as Mr. Wordingham had indicated. Не did not get the best Welsh 
coal in Sunderland ; but there was very little smoke to be seen coming 
from the chimney, and he thought Mr. Crossland was quite right in saying 
that too little attention was paid by some of ther to the dimensions of the 
chimney. He thought the waste from small engines was made more of a 
bogey than it need necessarily be. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Bedford (Municipal) .......... Mar. 4| Kingston-upon-Thames (Mun.).. Mar. 25 
Bournemouth (Company)... June 3 Leeds (Company) .............. April 8 
Bradford (Municipal May 20 Newcastle-upon-Tyne(Co.) .... April 29 
Brighton (Municipal) .......... May 6| Northampton (Company) ...... April 15 
Burton-upon-Trent (Municipal) April 15 Notting Hill (Company) ........ Mar. 11 
Cambridge (Company).......... June 17| Oxford (Company) ............ April 1 
Charing Cross (Company) April 22 Richmond (Company) )))) Mar. 4 
Chelsea (Company) ............ May 20 Scarborough (Company)) April 1 
Clerkenwell (Company) ........ Mar. 18 St. James' & Pall Mall (Company) July 1 
Dover (Company) ............ Mar, 11 St. Pancras(Vestry) ............ May 13 
Eastbourne (Company)) July 22 Shoreditch (Vestry)............ May 27 
Guildford (Company) .......... May 13 Southampton (Municipal) ...... June 3 
Hammersmith (Vestry) ........ June 10, Tunbridge Wells (Municipal) .. July 22 
Hanley (Municipal) ............ April 8. Wandsworth (Company) ...... Mar. 18 
Hastings & St. Leonard's (Co.).. April 29 Westminster (Company)) . ... April 22 
Hove (Companßp May 6 Wolverhampton (Municipal) .. Juiy 15 
Hudderstleld (Municipal) ...... Mar, 25 Worcester (Municipal) ........ May 18 
Islington (Vestry 7 ʒ sees June 24 Yarmouth (Municipal) June 17 


Manchester Municipal Electric Supply Works. 
We vive this week analyses of two municipal undertakings 
Manchester and Bristol. Started in July, 1893, the former 


as now completed its fourth year of working, und through- ' 


out that period has maintained a steady and rapid advance, 
ita output in units sold for the last year having reached close 
on 34 million units—a splendid figure for a provincial station. 
The need for the extension of plant at the end of 1896, in 
order to meet the increasing demand, necessitated the putting 
down of а 2,500 н.р. combined engine and dynamo, and in 
order io provide space for this unit some smaller units have 
been removed. Unfortunately, however, the engineering strike 
delayed the construction of the new plant, with the result that 
the plant capacity has decreased, and it has been found neces- 


sary to postpone the connecting- up of many intendinz customers . 


with a consequent serious loss of revenue to the department. 
Comparing the two years dealt with, it will be seen 
that the equivalent lamp connection has increased from 
140,000 to 178,236, or about 27 per cent., while the corre- 
sponding increase in units sold is nearly 37 per cent. A feature 
Manchester is to be congratulated upon is its motor connec- 
tion, now an aggregate capacity of 496 н.р. 

Notwithstanding that the charge per unit was lowered from 
6d. to 5d., and the fixed charge per annum for long-hour con- 
sumers from £9 to £7, at the end of September last the total 
revenue has increased from £51,483 to £57,409, or nearly 12 
per cent., the revenue per unit sold having dropped from 4°93d. 
to 4:014. The total cost per unit has risen somewhat, about 
O- Id., for which the works costs are chiefly accountable. 
This, together with the decreased revenue per unit, has con- 
tributed to reduce the working profit from £34,422 to £32,983, 
or from 12:3 per cent. of the mean capital expended to 9:9 
per cent. After paying £6,957 to renewals suspense account 
and depreciation, £7,986 to reserve and £8,039 as interest 
on loans, there remains a balance of £10,000 which has been 
appropriated in aid of the rates, and paid to the City Fund. 

Of the £490,511 authorised capital, £350,000 has been 
borrowed and £357,617 expended. 

In order to cope with the increasing demand on the station, 
six Lancashire and four tubular boilers and two direct-driven 
generators, each of 2,500 н р. capacity, are in course of con- 
struction for the station. 

On May 20 last year street arc lighting was commenced by 
means of 20 arc lamps, and it is intended to erect a consider- 
able number more in the main thoroughfares of the City. 


Bristol Municipal Electric Supply Works. 

Turning now to the Bristol undertaking it should be noticed 
at the outset that the accounts for the two years dealt with are 
made up to different dates, with the result that three months 
appear to be unaccounted for. 

A very satisfactory increase is noticeable in the connections, 
viz., from 34,543 to 47,614 equivalent 8-c.p. lamps, or about 
38 per cent. The output has correspondingly increased, viz., 
from 650,758 to 910,888 units, or 40 per cent. 

Of the authorised capital of £198,000, £160,000 has been 
borrowed, but of this £3,100 has been called in (to be re- 
borrowed), leaving £156,900 as the net borrowed and 
received capital, of which £145,556 has been spent, and 
£16,120 repaid. 

The total revenue has increased some 36 per cent., as com- 
pared with ап increase in the total costs of not quite 27 per 
cent. Both the works and the management and property 
costs have decreased, the former by 0-14. and the latter by 
0:162d. per unit sold. The decrease in the works cost is due 
io the distribution and publie lighting items, the generating 
costs having risen, chiefly by the fuel item. The net results 
are very satisfactory, showing a working profit of £11,019, 
as compared with £7,591 for the preceding year. These 
figures show an increase of from 7:3 to 8:52 in their per- 
centage ratio to the mean capital expended. It will be seen 
that from an even tariff of 4d. per unit for power in 1896, there 
has been a change to the system first used by Dr. Hopkinson 
in Manchester. 

The ratio of total costs to revenue show a decrease from 
49:5 to 46:1 per cent. 

In 1896 а sum of £4,000, and last year £4,400 was repaid 
in capital. After furnishing £3,000 for a reserve fund, and 
paylug 43,541 for interest on loans, a balance is carried 
forward of 45,088, representing 5:93 per cent. on the mean 
capital for the year. 
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Undertaking Worked by................... 3 
. Date of Commencement of Suppl. cn ses sre so 
System of Supply ececseceree 9590999009098 099 009 0 0 94m Len 
Chief Engsneer..... eene eee . 
YEAR ENDED 
| QUANTITIES— 
Units generated "T e95«500000909€0004** 95900909000009908 © 
„ BOLD(TOTAL) ................... — 8 
„ Bold to consumeeeer ns . — — 
„ Bold for public lighti 


g, &c, **99000«9 s0690949900000920*90* 


„ used оп works. РЕУТТЕ 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 
Maximum supply demanded ........ usto dus —— 
Number of public lamps eee eee ee eee eere ete “ 
Number of consumers " 


Connections to mains in 8-c.p. lamps 


Форос то COBO EE 


CAPACITY OF PLANT IN 8.C.P. LAMPS .................. 
CAPACITY OP PLANT IN KILOWATTS......... 5 
ITAL— 
AUTHORISED (TOTAL) 100000 ооовва 006 #0260 0060020 0 eee eee о эе 
Share ...... JC Á———!teÜ€T— wees ча 


Loan (including Debenture charges) . 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share uns ue), eves е соседна we 
Share (uncalled) ясаа ves cvs saxa Eva EE ves 
Loan (including Debentures) 
REPAID (TOTAL) 


**9.009090999*9000059*$0€9 6009905 


RESERVE OR SINKING FUND ............... ——— E 
DEPRECIATION FUND ............................... 2. 
EXPENDED (TOTAL) )))) . кешер е 
Lands and buildings .................... РТТ — 
CCC — — — 
Mains s90925299920005509500090009099092000910990090999998 06220 eos 
Miscellaneous | .............. cernes МОРОЗА HY 
BALANCE ОР CAPITAL ACCOUNT... . ee toos 
REVENUE— 
OTAL % % % seoeestesesene 40000600 0000000000606 06 "90609099 000000000 0 
Revenue from supply.. oes ———— PÁm 
T metern, &6. k жал e spesa — à 
КА public lighting. eere T 
- sale of lamps, cc. АТРИ Т? 


20 %%% % % % %% % „%% % %% „% „ „6 66 6 6620 „ 


. EXPENDITURE OUT OF REVENUE— 
AL СОВІВ сеа наде овоо VOV REUS 


WORKS COSTS .............................. e — 
Generation of electricity .............. esee 8 or 
Fuel (including cartage, &c.) .......... — ces 
Oil, waste, water. stores . —— MÀ 
Wages at Stati: eK ege оез ar 
Repairs and maintenance at atation ..... A— РА 
Distribution of electricity 955662 65655 „6 „6 „ 2 6 e 
Wages, d 8 — Hr 
Repairs, renewals of mains, & eee 
Public lighting . . N зл 
Attendance .............. FF . 
Renewals 


*e*5069022-60008 э „%„%öꝙ4ẽqea „„ „ „ „ „ 6 9900956000990*6€ 


Salar ies ee. FCC 
Stationery, Ke. — -— 
Establishment charges — FANE 
Law charges, ke . . siue e s... 


FINANOIAL RESULTS— 
WORKING PROFIT FOR YEAR 
Sum carried to Depreciation Fund  .................. 
Sum carried to Reserve or Sinking Fund 

Net interest on loans (incl. Debenture chargea) ... 
BALANCE FROM LAST ACCOUNT .......................... 
vue r CE AVAILABLE РОВ DISTRIBUTION, &o. 
cficit 


060000 
POS ce „%% %%% „„ „% SEL „% „„ „„ „ „ „ 6% „% „ „%% „%%% % %%% STE „%%% %% „„ „% „%% %%% %%“ 


„ e „„ %%% %%% %% %%% % %%% %%% „%% %%% % „%%% % 


PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity ...................... T 
REVENUE PER KILOWATT CAPACITY ............... з 
Expenditure рег 8-с. lamp capacity j . РА 
REVENUE PER 8-C. P. LAMP CAPACITY .................. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 
Price charged for lighting, per unit.. . 


Price charged for power, рег unit . . . 
Price charged for public lighting, per lamp... . . A 


MANCHESTER. 


Mancheston Corporation, 
1895. 


Continuous-current 5-wire and 5-wire system. й 
C. H. Wordingham. | 


МАК. 21, 1897. 


DANOHESTER.—- HT NMARKS— 120,142 incandescent (&. e. p., 1.172 arcs, and 122 


motors, representing 217 Н.Р, 
motors, representing 496 H v. 


b Applied in aid of rates, 
Fund. 


а 149.176 ineandescent. (5-c.p ), 1,799 arcs, and 214 
c Kepaid out of Sinking 
d Includes under ^ Renewals Suspense Account " £10 7¢9 in 1606-07, and 


£14,233 in 1597-93. e Overexpended. f Includes sums transferred to“ Renewals 


Suspense Account of 43.307 in 1896-97, and £3,455 in 1597-95. 


q There is n fixed 


charg? to long-hour consumers of £9 in 1896-97, and £7 in 1697-95 per unit of 


demand. A Arc lighting only started in May, 1897. 


D 


— — 
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BRISTOL. 


{| Bristol Corporation. 
a, 1893. 
Alternate-current 
H. Faraday Proctor. 


DEC. 51, 1 8909. 


(with 3-wire dietributien. 
transformer sub-stations 
|, 
MAR. 31, 1898. | 
rdi | 
r 
! 


' MAR. 25, 1898. 
3,911,279 | 


3,028,357 861,165 1,162,780 
2,508, f 3,434,850 650,758 910,888 
2,508,588 3,406,762 483,527 743,165 
пі] 28,088 167,231 167,725 
266,519 206,749 196,746* 228,218* 
^. 2k 3277 17 19 
2,737 kilowatta 3,776 kilowatts 766 kilowatts 1,010 kilowatts 
vil 20 arcs^ 05 105 ares, 3 incd. 
1,581 1,981 zn 711 
140,000* 178,256 34,543 41,614 
116,200 105,000 38,300 48,000 
720 360 | 1,224 1,536 
kilowatt Per kilowatt 
Total. 5 Total. 5 Total. ME _ Total. capacity. 
£350,000 £941 90,511 2146 4175, 000 £143 [£198,000 £129 
350,000 94-1 490,511 146 175,000 143 198,000 199 
273,330 735 350,000 104 110,000 89:9 156,900 102 
273,330 73:5 350,000 104 | 110,000 89:9 156,900 102 
16,670 206 140,511 418 | 65.000 531 41,102 268 
76,670 20:6 140,511 418 65,000 1 41,100 26:8 
16,319* 439 24,305* 724 11,240 918 16.120 105 ' 
27,2854 7:34 34.2434 102 3,000 1:95 
309,191 831 357,617 106 ESL | 5 Aena 935 
124,138 33:3 157,129 468 1 36,684 30:0 45,946 29:9 
= == ui — i 259 2:12 2,741 1:78 
– 35,861 ° - 9:64 - 7,617* -721 |." 32 0:026 ! + 11.343 7:38 
Total. Total, ! Per unit sold. Total. Perunit sold. Total. Per unit sold. 
£51,483 : 401d. £15,049 555d. | £20,473 5424. 
50,194 | 3:874. 10,679 394d. 15,799 4-184. 
1289 ! 0:1224 487 0:184. 681 0°180d. 
nil 0:017d 3,6805 | 1:364, 3,651» 09664. 
— E 87 00224. 124 00334. 
= | DE 117 0:043d. 218 0:058а. 
217,061 171d. 21,459 2 £9,453 2:504, 
1,629 120d. 5, 061 187d. 6,681 17d. 
10,408 L0Gd 3.935 145d. 5,721 1°524. 
4,146 0:451d 2.068 0"765d. 5,520 0:8784. 
1,177 0:162d 214 0:094. 271 0:0734. 
2,204 0:191d. 1,280 04724. 1,625 0°430d. 
2,882 0˙26 1d. 373 01384. 509 0:135d. 
1,221 0:134d. 681 02144. 444 0*118d. 
559 00454. | 165 0:0604. 245 00644. 
662 | 00904, || 418 | 01544. | 200 | 09534, 
IHRE UN 545 201d. 506 0:1344. 
"EM CEN E 399 071474. 358 0:095d. 
Bp — кч 145 0:054d 148 00394. 
5,432 0`5194. 0:506d. 2,308 0:895d. 2,772 077334. 
2,105 | 0:2014. 0:173d. 1087 | 03904. | 1,025 | orid 
3,327 0:818d. O. ed. 13st 0-49. 1,749 04624 
2248 | 072154. 01854. 947 | 0-349d 1198 | 017d 
306 ^ 00294. 0:027. 91 0:0544 121 0:032d 
^ 00474. 00754. | | 210 | 00784. 217 0 057d 
|. 00274. 0:0484. | 954 00541. . 


x | o ° 
Total. 7 ne cap.exp adea | Total. cih. ep des . cap.exp nded 
2 | 123% [232,933 990% | £7591 | 730% | £11019 | 8527 
eds 4:029 6,9577 i 2:08 7 | = = 3,000 | 2327 
7,133 2:54% 7986 | 239% | 4000 | 385% 4400 | 3:407 
7,171 2:56% 8,039 2417 | 5105 | 2997 5544 | 2747 
1.153 04117 nil = 1.787 1725 5,013 387% 
10,000” 3517 10,000? 3:007 i 5,088 . . 
3317 42:6% 
£4. 1 8d. £7. 5з. 5d 
£13. 16s. 7d. £17. 1s. 7d. 
2s. 114. ds, Mid 
85. 1014. 10s. 
78. 41d. 68. 51d. 
6d.” 5d. 9 Ady жа” 
ES EP 1 4A. 4.4. 


— — — -— — e: 
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L-—RrMARKS—* Includes. 18.766 for station lighting, 115,550 (esti- 
Nueve and 12,430 (estimated) by meters. a Includes 19,501 for 
station lighting, also 195,0€0 (estimated) by transformers and 15.624 (estimated) by 
meters. b Of which £3,196 in 1296, and £3,146 in 1597 is for electricity aupplicd, and 
£545 in 1206 and £506 fn 1797 is for attendancestepairs and carbons? e Being balance 
of premiums received with Improvers -Suspense account. cot which ESS is to 
insurance, e Of which 4 is to заспее, £3] to canvassing and «60 to Jubilee 
illuminations. f With scale of discounts, 5 In 1596 4d. per unit for power and day 
supply aud in 1597 a charge for power of £1 10s. per kwt. per quarter and 2d. per uui 
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ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. ELTON 
Young. This work is now ready. Some extracts from the book 
have already sppeared in The Electrician, from which it will be 
seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. 


ELECTROMAGNETIO THEORY, VOL. IL—By OLIVER Hamm. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dame SiwoLAI and F. С. RAPHAEL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published, 
ыш the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. . The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


CARBONS POR ALL ELECTRICAL PURPOSES.—By Francis III. А work 
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carbons for all electrical purposes, The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
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subject. 

“THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—" The Electrician " 
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AN AUDACIOUS PROMOTION. 


During the past six years or so there has been in existence, 
in а corner of Hampstead, а small and intrinsically unim- 
portant electric lighting concern, owned by what has been 
styled the London and Hampstead Battery Company (Limited). 
This concern has been doing business principally, if not 
entirely, upon a number of private house building estates, 
with the owners of which it is associated, and through whom 
it has been able to secure certain concessions in regard to way- 
leaves for its cables—which are carried overhead—and in 
respect of the wiring of the houses erected upon these estates. 
Among electric lighting companies this one is somewhat 
anomalous, as it possesses no Provisional Order nor Parlia- 
mentary Act, and is therefore destitute of the usual statutory 
powers. Oddly enough, and to make bad worse, this 
is claimed as a distinct advantage. The Company's business 
is necessarily of a restricted and semi - private character, 
and, as a matter of fact, it has been confined to within ап 
area of about three-quarters of a mile. The exceptional 
advantages which permit of its existence at all, as & business 
concern, are conterminous with the area covered by its special 
interests; and, though within these limits it may posses3 
facilities for carrying on a profitable but small trade, it cannot 
hope for similar favours beyond them. Indeed, the prosperity 
of this class of undertaking absolutely depends upon its 
remaining a hole-in-the-corner business, We should have 
been content to leave this little Hampstead venture unnoticed, 
but that an attempt is now being made to place it upon à 
financial footing altogether out of proportion to its import- 
ance. А company, styled the Hampstead Electric Supply Co. 
(Limited) has been formed for the purpose of taking over the 
business of the original company and working it on the same 
lines as before, i.e, without Provisional Order or other 
statutory powers. The authorised capital is £200,000, of 
which no less than £165,000 is to be paid in purchase of the 
existing undertaking. Thus only £35,000 is lett to carry on 
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the business and make those very considerable developments | average gross revenue per lamp in the Hampstead district does 


which will be necessary before the profits set out in the roseate 
prospectus can have the shadow of а chance of being earned. 

Let. us examine more closely what it is, substantially, that 
it is proposed to purchase for the sum of £165,000. A report 
by Prof. S. P. Taompson, which accompanies the prospectus, 
states that there are five generating sets, having an aggregate 
capacity of 320 kilowatts. Three of these have been in use for 
several years, and one of them, before doing five years' duty at 
Hampstead, was, when first erected, a second-hand machine“; 
the newest has been in use for 18 months. The engines ap- 
pear to be in sound condition,” and of the boilers it is said that 
“ one of these is practically new, the others [sic] appear to be in 
good condition and clean." As to the steam pipes “ there is 
nothing wrong with them as they stand, but they are admittedly 
badly arranged,” while the old battery of 124 accumulator cells, 
which was & neceasary adjunct in the early stage of develop- 
ment of this station, has been in use for about six years, and 
is now of little advantage." Nothing is said either in the 
prospectus or in any of the documents issued with it as to the 
actual number of lamps connected to and lighted from the 
Company's ** mains," nor in regard to the output of the station 
in units generated or sold, nor the gross receipts per annum; 
and all the information that can be gathered may be summed 
up as follows: А 820-kilowatt station, equipped with old 
plant badly arranged, a battery that is of little use, supply to 
456 houses, and a number of houses and flats connected, but 
apparently not consuming anything, being probably unoccu- 
pied. For these items, and for certain prospects with which 
we shall deal presently, no less than £165,000 is to be paid. 
This purchase would be at the astoundingly high rate of 
£515 per kilowatt capacity of the system. The audacity 
of such a valuation is best seen by comparing it with the 
cost of laying down an entirely new and complete station, 
sub-stations, and system of feeders and mains, in the most 
approved modern style. This cost need not exceed £100 
per kilowatt, and is, in many actual undertakings, cons:der- 
ably below that sum. Allowing, therefore, for the many 
years’ wear and tear of the plant of the Hampstead concern, 
and taking into consideration the antiquated character of 
much of the machinery and the defects in its arrangement, 
we doubt if it is worth more than £20 to £25 per kilowatt. 
Deducting £25 from the £515, we arrive at £490 per kilo. 
watt as the estimate for goodwill and the prospects of 
expansion of business. In other words, it is proposed to pay 
£165,000 for an electric supply system which could be 
replaced on the best modern lines for £32,000, or even less. 
We may say, in further support of this view, and by way 
of illustrating it by a concrete example, that the St. 
James's and Pall Mall Electric Light Co. (Limited) has 
a total “capital received” of only £250,000, while its plant 
capacity is as much as 3,880 kilowatts; and only £66 per 
kilowatt has been expended on the entire system. Thus, with 
very little larger capital than that asked for the Hampstead 
Company, one of the leading metropolitan elcctric supply 
companies has built up a business of no less than eleven 
times the capacity of the undertaking it is proposed to 
purchase, and is supplying current to 1,600 consumers and 
upwards of 123,000 lamps. 

It will naturally be asked how the new Company expects to 
pay а reasonable dividend upon so large a capital, with such a 
relatively small capacity of plant and so comparatively few 
consumers connected? Lacking direct information on the 
subject, we are obliged to estimate the lamps connected ; and, 
with plant of only 320 kilowatts capacity, it is improbable 
that the working lamp connections can exceed 10,000, The 


not, we believe, exceed 8s., making a total gross revenue 
of £4,000—-a sum which, be it noted, represents only 2 per 
cent. on the capital and not more than 2§ per cent. on the 
purchase money. But there would be the working expenses and 
other charges to be deducted, and, when these had all been 
paid, it would be a microscopic percentage indeed, if any, that 
would remain available-for dividend. The report of the 
accountants certifies that the“ result of the trading" for the 
year ended March 81st last was а “ profit of £3,514. 10s. 8d., 
but this result, let it be carefully observed, ‘‘is arrived at 
after providing for bad debts, but not for income-tax, interest 
on debentures and loans, depreciation, special accountancy 
and law charges, and Directors’ remuneration ’’—omitted 
items which, if deducted, would make the so-called “ profit” 
shrink to a mere trifle. We should not omit to state that the 
business of Messrs. Taylor and Lown—the nature of which is 
not disclosed in the prospectus—has been taken over, for the 
purpose of using the premises as a charging and shedding 
room for a number of motor cars. The profits of this 
business for five months, estimated in the same way as the 
previous amount, are stated to have been £1,266—or at the 
rate of £8,038 per annum. Even adding these two so called 
profits together, the aggregate of £6,553 represents only 
З} per cent. on the capital—and there are all those uncon- 
Bidered charges to be deducted before the shareholders can get 
anything. The six Directors, whose qualification is only £250 
each, are entitled to receive £1,250 and а percentage of the 
profits. Verbum sap. 

In making the foregoing estimate of the prospects of this 
new company, we have departed considerably from the figures 
set forth, as to probable profits, in the prospectus. We bave 
been unable to accept these latter figures, and have thus been 
reduced to the. necessity of using our own. The prospectus 
holds out the prospect of a 5 per cent. dividend on the 
Preference shares, в 7 per cent. dividend on the Ordinary 
shares, and a magnificent surplus of £6,332 per annum. 
There would appear to be a fallacy somewhere, for these 
figures and ours do not agree in the harmonious way we 
should like. And the reason is clear when we examine the 
items of profit set out in the prospectus. In our own calcu- 
lation we omitted altogether to notice the £7,250 estimated 
** profits on supply of current for lighting additional houses, 
shops and flats, for which contracts are already in hand." 
What sort of contracts are these, we should like to know ? 
Are they all bonn fide contracts to consume current, on the 
part of actual tenants, or are they merely builders’ contracts 
to wire the houses so that they can be supplied when built and 
tenanted? How many of the “ 600 more houses, shops and 
flats’’ are actually tenanted by consumers? In 1897 the 
„houses connected numbered 300, in May last they num. 
bered 502; why this sudden desire on the part of some 
person or persons to add “ 600 more"? Other prospec- 
tive profits of а doubtful character we have also omitted to 
notice, such as £1,540 for supply of current to 70 vans at 
a profit of £22 per annum." Considering the comparative 
novelty in running a motor van business in conjunction with 
an electric supply undertaking, we wait for further develop- 
ments of this branch of the concern before accepting it as at 
all likely that such a profit can be counted on by the 
company. 

Sufficient has been said to indicate that we regard this 
promotion in an entirely unfavourable light. Should it 
succeed, which we very much doubt, the electric lighting 
industry must suffer in consequence ; for the financial aspects 
of the proposed scheme savour too much of the character 
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of the electric light promotions of'early days, the direct and 
injurious effects of which were the financial panic and the dis- 
crediting of electrical schemes that hindered for so many 


years the healthy progress of the electric lighting industry. 


One other aspect of the present matter also calls for 
notice, viz., the relation between consulting engineers and 


schemes of this description. We cannot believe that Prof. 8. P- 


TuoxPsoN was aware of the use which would be made of his 
report, or of the particulars of the promotion of which it 
would be employed to further the interests. Yet as long as 
eminent consulting engineers are willing to prepare reports 


that may be used for purposes over which they retain no 
control, so long will these reports be found in the un- 
savoury company of prospectuses of doubtful or even dis- 
reputable character. We strongly advocate the insistence by 


our leading consultants of conditions of user and publication of 


their reports which will ensure for the profession of consult- 
ing engineer a continuance of that character for upright and 
honourable dealing of which it has in the past been justly 
proud. 


PI 


CORRESPONDENCE. 


—— — 
SERIES ENCLOSED ARC LAMPS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: We note in your issue of the 22nd inst. that Messrs. 
Drake and Gorham claim for themselves the honour of run- 
ning five arc lamps of their enclosed type in series. 

We beg to state that our enclosed lamps have been running 
for over four months, five in series, off a tramway circuit of 
500 volts. We have found. it a very simple problem, present- 
ing no difficulty whatever. 

We might mention that we see no difference, from an engi- 
neering point of view, in running either enclosed or open type 
arc lamps any number in series, which is simply carrying out 
a well-known every-day practice.—Yours, &c., 

W. J. Davy : 
(For the Davy Electrical Construction Co., Limited). 


London, July 26, 1898. 


PARLIAMENTARY INTELLIGENCE. 


GENERAL POWER DISTRIBUTING OCO.'8 BILL. 


In the House of Commons, on Friday last, on the motion for the second 
reading of this Bill, Mr. J. W. LOWTHER moved that the promoters 
should have leave to suspend any further proceedings thereon in order to 
proceed with the same Bill, if they should think fit, next session ; and 
that all petitions presented in the present session against the Bill, and 
which stood referred to the Committee on the Bill, should stand referred 
to the Committee in the next session. Mr. Lowther said he was taking a 
somewhat unusual course, but which was justified by the quite exceptional 
circumstances under which the Bill came before the House at this late 
period of the session. At the beginning of the session there were other 
Bills with this which raised the same new principles; and, therefore, at 
the instigation of the Chairman of Committees in the House of Lords, a 
Joint Committee of the two Houses, known as the Electrical Energy 
and Generating Stations Supply Committee, was appointed to inquire 
into the whole subject. The Committee did not report until June; 
and, in the meantime, this Bill was hung up. After the Committee 
reported the promoters of the Bill pushed the measure forward. It paseed 
through all the stages of the House of Lords, and it now came before the 
House of Commons. Therefore, even if the House were to assent to the 
second reading, it would not be possible to send a Bill of such magnitude 
and a Bill also which was so strongly opposed to a committee in August. 
Under the circumstances, and seeing that the delay was due, not to the 
promoters of the Bill, but to the action of Parliament, it was only fair 
that the promoters should not be at the loss of the costs they had incurred 
this Session, but that next Session the Bill should be taken up at the 
point which it bad now reached. What he had urged in regard to the pro- 
motera also held good in regard to the opponents of the measure, 

Mr. MELLOR supported Mr. Lowther's proposal. It was most desirable 
that the House should save the costs of promoters of private Billa as much 
as possible. Indeed, he thought there ought to be some inquiry instituted 
with а view to seeing whether those costs could not be substantially reduced. 


Mr. STUART WORTLEY said this Bill had met with opposition of grea 
magnitude and weight. But under the special circumstances those who 
opposed the Bill did not propose to dispute the motion of Mr. Lowther. 

Mr. STUART said he entirely objected to the Bill, but the proposal 
seemed во reasonable and fair that he would support it. 

It was finally agreed that Mr. Lowther's proposal should become а 
standing order of the House, во that the House might have cognisance next 
Session of the decision just arrived at. 


CLONTARF AND HILL OP HOWTH TRAMROAD BILL. 


On the consideration of this Bill in the House of Commons, Mr. FRY 
said it raised the important question whether one tramway company ought 
to be allowed to manufacture rolling stock for another tramway company. 
The Bill proposed to give powers to а company to run an electric tramway 
from Clontarf to Howth, outside Dublin, and there was no objection 
whatever to this. But it also proposed that the company should not only 
get its traction power but its cars from the Dublin United Tramways 
Company. In 1875 the Railway Carriage Manufacturers’ Association 
obtained from the Master of the Rolla an injunction to restrain one 
railway company from supplying rolling stock to another, on the ground 
that railway companies ought not to be allowed to become manufacturers 
of rolling stock in competition with private traders. Since then & clause 
had been inserted in railway and tramway Bills restricting each company 
to the manufacture of stock solely for its own use. In accordance, there- 
fore, with the well-defined practice of 25 years of both Houses he moved an 
amendment to prevent the Dublin Company from supplying cara to the 
Clontarf and Hil! of Howth Company. 

Mr. KNOX asked the House to reject the amendment which was aimed 
solely at preventing Irishmen from manufacturing tramcars for Irish tram- 
ways. The effect of the clause referred to had been most unfortunate for 
Ireland. Now it was proposed to apply the rule not only to railway 
companies, but to tramway companies, Parliament had not universally 
enforced this provision against tramway companies. The promoters of the 
Clontarf and Hill of Howth extension would not pay the extortionate sum 
which English carriage manufacturers would demand, and the only effect of 
the amendment would be to send the work to America. 

Mr. WOLFF hoped the House would not prevent new industry from 
beiug developed in Irelaud. 

Sir W. WILLS said he hoped the House would be careful before making 
an exception in favour of this Irish company from the great principle 
which had been adopted hitherto. 


The amendment was ultimately withdrawn, and the Bill ordered for 
third reading. 


THE MUNICIPALISATION OF THE TELEPHONES. 


On Thursday last week the Select Committee of the House of Commons, 
appointed to consider the question of municipalising the telephones. 
resumed its inquiry, Mr. Hanbury again presiding. 

Sir COURTENAY BOYLE (Secretary to the Board of Trade) said he 
had considerable acquaintance with the work of the Board of Trade in con- 
nection with the Electric Lighting Act of 1882. That Act was for 
enabling both companies and municipalities to work the electric light. The 
municipalities had availed themselves of the Act to a large extent, many of 
the municipalities confined their operations to their own areas, but in three 
cases Provisional Orders had been given to municipalities to supply electric 
current outside their own areas. In one case power had been conferred on 
& municipality to supply the electricity notwithstanding there was already 
& private company carrying on business in tbe locality. But Parliament 
had just thrown out а Provisional Order in which power was proposed to 
be given to the Vestry of Marylebone (London), under these very conditions. 

The CHAIRMAN : Can the municipalities give preferences !—No. Не 
explained the operation of the Provisional Order system, pointing out that 
wayleaves presented practically no difficulty to municipalities, but where 
they sought power to open up the streets in areas adjoining their own 
belonging to other local authorities they were treated in much the same 
manner as private companies Of course, even in their own area they 
could not open up the streets without statutory power. 

Do you see any distinction between the granting of Provisional Orders 
for electric lighting, and a similar system for working the telephones 1— 
Not at the first blush. When we get a model form of dealing with the 
subject, as we have in the matter of the electric light, there would not be 
much difficulty. 

By Sir J. WOODHOUSE : Every facility was given to the public to 
make objection before а Provisional Order was granted for electric lighting, 
by advertisement and otherwise ; but local inquiries were seldom held. 
The procedure was simple and the fee small (about £5C). Не saw no 
reason why this system should not be adopted with the telephones. 

Sir ROBERT HUNTER (Solicitor to the Post Office) recalled, was asked 
by the CHAIRMAN whether he would apply to the telephonic service the 
principles adopted by the Board of Trade in licensing electric lighting 
undertakings, said that the great difference between the two casesin point 
of principle was that whereas in the case of electric lighting the question 
was absolutely an open one—the Board of Trade having power to licence 
municipalities, private companies, or any body else to supply—in the other 
case Parliament had given to the Post Office the exclusive right to send 
telegrams. Telephonic messages were only another kind of telegram, and 
if power to sanction the establishineut, of telephone systems were given to 
others beside the Post Oflice, it would be trenching upon а field which had 
been already allocated by Parliament to the State. Of course Parliament 
could do it. 

By the CHAIRMAN : Your contention is that nothing ought to be done 
to hamper the discretion of the Postmaster-General / 

WITNESS : Quite so; if there is to be any licensing authority, such a4 
that exercised by the Bourd of Trade in the case of-electric lighting under- 
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takings, it ought in the case of telephones to be exercised by the Postmaster- 


General. 

By Mr. COLVILLE : Do you agree with the statement that the National 
Company and the Post Office are co-partners in the telephone system !— 
That view has never been held by the Post Office. I know that Mr. Forbes 
bas stated it in evidence before the Committee, and I am aware that he 
bas made the declaration on many occasions, but we cannot admit it. 
Witness went on to suggest that in considering their report the Committee 
should discuss whether or not the time had come when the Postmaster- 
General should be put in the same position as to roads that other 
undertakers of great works of public utility were under—whether the 
Pustmaster-General should not be allowed to open up the roads, subject 
to proper supervision, and to the local authority being allowed to under- 
take the work themselves if they so desired. At the present moment, if 
the Postmaster-General wanted to open up a street in a town, he bad to 
apply to the local authority before he could do it. If they refused consent, 
after 21 days’. notice the Postmaster-General could appeal to the County 
Court Judge or the magistrates. If the decision then given was distasteful 
to the local authority there was a further appeal, but the decision then 
given was final, In every case in which the Postmaster-General bad pro- 
ceeded against the local authority he had been successful, but serious 
delay had been occasioned. The Post Office did not like entering into 
these contests with local authorities. The City of London Corporation 
bad refused the Post Office permission to lay wires under the streeta of 
the City unless they gave ап undertaking that the wires would not be used 
for the National Company's service. That undertaking they could not give. 
As showing the difficulty the Post Office met in dealing with local 
authorities, the city of Glasgow had now objected to the Post Office taking 
up а street for the repair of, or addition to, their existing wires. He 
admitted that the difficulty experienced with Glasgow was rather the 
outcome of the action of the Post Office in endeavouring to assist the 
Telephone Company in the contest with the city, but it did show the very 
great power which local authorities at, present had of interfering with the 
telephone service. He thought the powers given to the Post Office should 
be transmitted so its licencees. If the powers asked for involved inter- 
ference with private property, that interference was no more thau had 
been authorised by Parliament in many other instances, : 

The CHAIRMAN asked Mr. J. C. Lamb whether the refueal of the 
Post Office to deliver a telephonic message from London to Guernsey 
by express messenger from the post office nearest the addressee was not in 
violation of the Treasury Minute of 1892. Mr. LAMB replied in the 
negative, saying the Treasury Minute contemplated a purely local service. 
The reason why the Post Office refused to deliver by exprees messenger in 
the Guernsey case wea that they wanted to protect the telegraph revenue. 
. Mr. W. E. L. GAINE (General Manager and Solicitor of the National 
Company) put in maps illustrating the operation of the Company. He 
submitted that if the municipal authorities were allowed to compete with 
his Company in places such as Glasgow, there would be endless difficulty 
as to who should be the chief telephone authority—for there were several 
local governing bodies in the Glasgow district. Then the State would 
have to establish а large number of junction wires. The Company had 
25,000 miles of them—nearly as much as the trunk wires which they 
handed over to the Government. He estimated that in the absence of 
agreement in a place like Glasgow the Government would have to spend a 
quarter of million of money on trunk wires without a prospect of return 
for the outlay. 

By Mr. GRIFFITH BOSCAWEN: He thought the various local authorities 
would fail to come to an agreement as to who should be the authority, and 
he founded that view upon his experience as a town clerk in a Lancashire 
borough for 18 years. 

Mr. STUART : You have given us a great deal of advice. Is it as a 
«partner of the Post Office ог as a competitor ї —1 have not given advice. 
I have tried to point out practical difficulties, He denied that his Company 
had exercised its right to give preferences. If Manchester, Liverpool, and 
other places were to be allowed to be competitors of the National 
Company some protection should be given the Company, who had entered 
into agreements with thoee placea at в time when competition did not exist. 
All he asked for was the underground way-leaves (which were terminable 
on віх months’ notice) should not be withdrawn. 

Sir JAMES WOODHOUSE: You have made your contract with Man- 
chester with your eyes open. "They reserved the right to terminate the 
agreement іп six months Yes. 

You signed that agreement '—No doubt. We have had to do our 
business as best we could. How we have done it I really don't know. 

The Right Нор, J. G. Goschen was then called. 

The CHAIRMAN ; You were Chancellor of the Exchequer in 1892 when 
the Treasury Minute was issued dealing with the telephone, and aiso when 
the heads of agreement were signed by Sir James Fergusson and tbe 
National Company. You recollect the terms of the Treasury Minute, 
eapecially those of Clause 19, which laid down that no further licence 
should be granted for the whole country or for an exchange in a particulur 
town unless à resolution had been passed by the local authority in favour 
of it and evidence were given that sufficient capital had been subscribed to 
carry out the undertaking, the object of this condition being to prevent the 
formation of companies whose sole desire was to be bought up f- Ves. 

Was there anything in the heads of agreement which limited the 
authority of the Post Office to set up competing licences '—I cannot say 
that I recollect the exact terms of the agreement. 

The agreement established the right of the Postinaster-General to start, 
amend, or extend aud work any system or systems of telephones. When the 
heads of agreement were signed, was there any idea whatever of limiting 
the policy of the Treasury Minute which was one of granting licences 
wherever the Postmuster-General proposed to grant them !— Not that I 
remember. The policy of the Treasury seems to me to have been distinct. 

You would say that there was nothing in the agreement to lock up the 


‘routes and would not adopt the one 


discretion of the Treasury !—Certainly. It would have been imppesible 
for anyone in the heads of agreement, or for me in my conversations with 
Mr. Forbes to bave done that. 

Therefore the agreement left it free for the Postmaster-General to start 
competition. There was nothing in any of your interviews which would 
prevent the Postmaster-General from exercising his discretion to the fullest 
extent !—That is going rather far. I will refer to my speech on March 29, 
1892. The extract was to the effect that the licencees had been warned 
that the power to licence the establishment of trunk lines was retained in 
the hands of the Government; that although it would not be against the 
spirit of the agreement for the Government to establish trunk lines, it 
would be against the spirit of the agreement and the policy of the Govern- 
ment if they were at once to take the local arrangements into their own 
hands. His interpretation of his policy was that while the discretion of 
the Postmaster to authorise new lines was entirely retained, he did not 
think it would be against the spirit of their intention to permit, in course 
of time, such competition as was clearly contemplated by the Government 
in the Treasury minute of 1892. He thought it would have come аа а 
surprise to the Company if immediately after the agreement had been 
signed the Government had established competition, but the right of com- 
petition was distinctly reserved. 

Tbe CHAIRMAN then read an extract to show that should new licences 
be granted no company then or thereafter licensed should have ground of 
complaint of breach of contract or good faith on the part of the Government. 

The CHAIRMAN: You gave no assurance to Mr. Forbes that the 
principle there defined would be departed from 1—1 could nat possibly 
have done ao. 

Sir JAMES WOODHOUSE : Would the granting by the Post Office of 
a licence to & municipality now be, in your opinion, an evasion of the 
agreement entered into with the National Company '—I cannot think 
that it would. | 

Mr. FORTESCUE FLANNERY, M.P., spoke of the difficulty of becom- 
ing a subscriber to the Company, and the delay which he experienced before 


‚ being connected up. 


What was the reason of this delay !—The Company have alternative 
suggested. They waited for way- 
leaves on а route which they themselves selected, and which they thought 
would pay them better than the one I proposed. I ultimately brought an 
action against the Company for breach of contract. I did it on publio 
grounds, before this Committee was appointed, and I only asked for a 
nominal amount of damages. The case was heard by a special jury, and I 
obtained a verdict and £5 damages and costs on the higher scale, Then 
the connection waa given to me along the route which I had proposed. At 
the time I joined the Exchange an inducement held out to me was that I 
should be able to use a number of local call offices without payment, but 
those call offices, or most of them, have since been closed. А ker was given 
to me, as a subscriber, which I was told would open the call offices — of 
which there were avout two dozen iu different parts of London—and for 
this I paid a'depoeit of 5s. These call offices are being closed by degrees, 
and new call offices are being put up, for the use of which payments have 
to be made. 

Mr. W. E. L. GAINE then resumed his evidence, and stated that the 
early policy of the Company had been to open call offices to subscribers 
free, but ав the business increased this policy had to be abandoned. With 
regard to the keys for opening call offices and the money in the slot system 
which had been adopted, they had been found liable to great abuse. 
Many of the boxes were found to contain things other than coin of the 
realm ; keys were made privately, and the call offices were used by persons 
who had no right to use them. There had never been any obligation on 
the part of the Company to maintain any call offices. 

The CHAIRMAN asked, with regard to witness’ evidence on Tuesday, 
whether they were to take it from him that in face of the clear declaration 
of the Treasury minute, which was a public document, a private assurance 
was given to the Company contrary to the tenour of that Treasury minute. 

WITNESS replied that he did not say that. His point was this: An 
explanation was given to the Company as to what the course of action 
the policy—of the Company was intended to be. The Government never 
hesitated to say that they intended to reserve their discretion. Sir 
J. Ferguszon, at that time the Postmaster-General, said in my presence 
that it was not the policy of the Government to enter into general com- 
petition with the Company, but to co-operate with them. They said, 
however, that if we were not in a district, and refused to go, or if we did 
not do our duty in a district, they would come in and compete. We were 
certainly given to understand that we should not be subjected to com- 
petition with these restrictions. 

At that time !—No, during the period of our licence, We should have 
been madmen to have been parties to the agreement on any other under- 
standing. 

On the general question of the difficulty of handing over the telephones 
to the municipalities, WITNESS pointed out that in London alone there 
were 10,000 miles of trunk lines passing through the districts of the 
various local authorities. It was, essential that these wires should be in 
the hands of one authority, and it would be impossible to have them so 
controlled if the telephones were handed over to the municipalities. He 
held that the Company had a moral right to be allowed to open up new 
areas where they thought they could secure a paying telephone business, and 
as tothe municipalities being allowed to compete, he begged the Committee 
to consider the juatice of requiring any competing municipality to continue 
the existing wayleave powers of the National Company. It would be 
highly unjust to put the municipalities in the position of competitor and 
allow to them advantages which were not permitted to the Company. 
There should be an appeal froin the municipal authority —ultimately, if 
necessary, to the Railway Commissioners. 

The CHAIRMAN: You are not afraid of competition — Not with 
equal powers. | 


- = == ы, ee — 


— — 2 — — 


— — —— 


466 THE ELECTRICIAN, JULY 29, 1898. 


Would you surrender your right of giving preferences '— Certainly. 

Supposing the licences of municipalities were to cease in 1911, and you 
had the same right-of-way leaves under ground as the municipalities, would 
you undertake to serve all alike, and submit to а maximum rate ! —Yes, if 
we were treated on an equality with the municipality. 

Mr. Forbes, you know, said he would only do во at a price !—He was, 


perhaps, a little more cautious than I. But the price is equality. 


And you have the authority of the Company to say that ?—I have not 
absolutely consulted my Board, but I take the responsibility of saying it. 

Would you connect your subscribers with the subscribers of other 
systems ?—Ah, that is quite another matter. As Mr. Forbes said, we 
would do so at а price. It is merely a question of dealing and bargain. 

In further evidence WITNESS said that the Post Office was under no 
obligation to buy the Company's plant in 1911. If there were two systems 
it might buy up one and not the other, and if the two were in connection 
it might pay the Post Office to buy up both. 

The CHAIRMAN : If the number of subscribers were about equal in 
the municipal system and your own, would you be content to join !—Yes, 
I think so, if the numbers were equal. 

` Can you give us any indication of the number of your private wires ?— 
We have 112,000 subscribers“ lines throughout the country, of which 
96,0C0 are exchange lines and the balance 16,000 private wires. Taking 
them at £40 а line, the private wires represent £650,000, but only £400,000 
escape royalty. It is an extraordinary thing, the witness added, that we 
cannot get private houses in London, although for £10 we offer a service 
all over London. London is very conservative in this matter. It is quite 
different in the provinces, 

The CHAIRMAN: Then, as to the subscribers! — Well, I have a table 
here showing that in a number of large business towns, taken at random, 
82 per cent. of the ratepayers live in houses rated at less than £20 year ; 


and you may take it that only the remaining 18 per cent. are possible tele- 


phone subscribers. 

Do you вее no means of popularising the telephone !—I вау the essence 
of any system must be the subscriber. Call offices are а most useful 
adjunct, but they are nothing more. I should be very glad to leave that 
service to the municipalities—(laughter)—and leave the subscribers to the 
Company. There was no doubt (witness continued) that not only in 
this country, but in nearly all others, the telephone system was started on 
wrong lines. It ought to have been payment by message. They had tried 
this system in Sheffield, giving a thousand calls for £7, and charging Id. a 
call afterwards. There was a meeting of protest in Sheffield, and the 
Company had to drop the scheme, Опе gentleman told him that he would 
have to pay £95 а year on the suggested scale. 'The telephone ought to 
have been started on that principle, but it was too late to do it доз, cer- 
tainly by the National Company. 

Mr. BARTLEY : Could not the municipalities work this particular вув- 
tem better ?— No, I think not. If they tried it they would force our bands. 

If, said Mr. GAINE, in conclusion, the municipality should conduct its 
business at à loss Parliament would be imposing a loss upon 82 per cent. 
of the ratepayers, who did not use the telephone. On the other hand, if 
they worked it at a profit, I do not think any Government would be strong 
enough to take the business from the large municipalities. 


At the resumption of the inquiry on Tuesday, Mr. Cohen called attention 


to the long list of witnesses still to be called, and suggested that, as the 


end of the session was now approaching, it would be well that the Com- 
mittee sbould deliberate, 

The CHAIRMAN: I think we shall finish our witnesses to-day. We 
can then deliberate in private. 

Mr. ROBERT GIBSON (Lord Mayor of Manchester) said he attended 
mainly in consequence of having read the evidence which was given by 
Mr. УУ. E. L. Gaine. Mr. Gaine's evidence, во far as Manchester was con- 
cerned, went to express а fear that, supposing the municipalities had 
licences granted to them, and Manchester chose to exercise its right to start 
a telephone service, it would be in the position to treat the National Com- 
pany unfairly, so far as laying down wires is concerned. But he said also 
that Mancheiter had failed to come to agreement with neighbouring local 
authorities concerning matters in which they are all mutually interested. 
He had no justification for saying that those negotiations had broken down. 
Out of nine districts affected by the question to which Mr. Gaine alluded 
eight had practically made arrangements with Manchester. Four had 
done so actually, and with the other four it was only a question of minor 
details. 

Does Manchester contemplate the possibility of engaging in the enter- 
prise of telephone supply in spite of its agreement with the Company ! —I 
have no mandate to represent Manchester on this question. 

Do you think Manchester could manage a telephone service !—No doubt 
it could manage that as well as anything else. In my opinion, however, 
the telegraph and the telephone services should be in the bands of the 
Government. 

In replying to further questions, WITNESS said that the mercantile 
community in Manchester would be greatly benefited if they could get a 
telephone service for a less charge than £10 per annum. 

Mr. GAINE said he was sorry to have brought on himself the wrath of 
the Manchester Corporation, but all he had wanted to show in his evidence 
was the difficulty of a large number of authorities arriving at au amicable 
agreement. His information as to Manchester was taken from the local 
press, which showed that a number of resolutions had been passed on the 
tramway question, which resolutions demonstrated the fact that the 
negotiations had broken through. He very much regretted if he had said 
anything which offended the susceptibilities of the Manchester Corporation. 

Mr. J. C. LAMB said that it was within his knowledge that Sir W. 
Harcourt, when Chancellor of the Exchequer, had said that if municipal 
licences were granted the municipalities who received licences ought to 
buy the National Company’s local exchanges. 


` The CHAIRMAN said the Committee had better get such an important 
point as that direct. 

WIENESS went on to say that he could not help sympathising with the 
Corporation of Glasgow, under the circumstances, which had been put 
before the Committee, but he thought the poliey of competition with the 
National Company would fail even in the few cases where the corporations 
were desirous of taking over the business, The Company, he thought, could 
bid defiance to such corporations even as Edinburgh and Glasgow. There 
was no analogy wbatever between electric lighting and the telephone 
service. He thought that very few municipalities would go in for the 
telephone service even if they could obtain licences. His recollection of 
the conversation with Mr. Goschen, when Chancellor of the Exchequer, 
was that weight was attached to the phrase “© co-operation " between the 
Post Office and the National Company. 

The CHAIRMAN : You do not intend to contradict the evidence of 
Mr. Goschen, do you? —By no means. But Mr. Goschen distinctly said 
in my presence, in 1892, that co-operation would take place between the 
National Company and the Government. 

Do you mean to вау that that promise of co-operation is an obstacle to 
competition '—Witness replied that that was not his statement, The 
suggestion was that the Post Office should give Provisional Orders and 
hold inquiries às to the desirability of liceosing authorities, and his con- 
tention waa that it was contrary to reason for the Post Office to grant 
licences one week and hold inquiries another week that might operate 
against the licencees. The two ideas were distinctly contradictory. He 
was not the author of the phrase partners" in connection with the Post 
Office and the National Company, but he should describe the latter as people 
who were under a working agreement with the Post Office, which showed 
that they were something more than licencees. Не considered that the 
greatest development of the call system might be expected at the hands of 
the Post Office, though the matter was one which could only be tested by 
experience. He considered that the telephone should be left in the hands 
of the Natioual Company until 1911. To allow competition would be to 
bring about confusion, inconvenience and waste. 

Sir SAMUEL JOHNSON (Town Clerk of Nottingham) stated that he 
was one of the four representatives delegated to attend the inquiry by the 
Municipal Association, which were almost unanimously in favour of the 
telephone service being taken over by the Government, but failing that 
the system should be carried on by the Municipalities. The Corporation 
of Nottingham was not in favour of the present state of things. The 
telephone system was а very good one in Nottingham ; it covered a large 
area, both inside and outside the city, and the people were quite satisfied 
with it. We have worked harmoniously with the Telephone Company since 
the year 1891. We have two definite agreements with the Company, 
under one of which the Telephone Company carries ita wires under the 
streets. It was made in the year 1897, and can be determined by giviug 
twelve months' notice, 

Have you any agreement as to rates —No, none. 

If you get а satisfactory service from the present Company why do you 
say that you prefer the telephone system to be under the State — Because 
the present system leaves out a very large area that ought to be put in 
communication with the remaining portions of the city. 

The CHAIRMAN: This outside district you speak of is adjacent to 
Nottingham ?—Yea, just outside the city. The service is an excellent one 
over the whole area. The Company are spending a good deal of money to 
improve it, and it will be in time a very good service. He thought there 
should be a national telephone system, not а local опе. By giving tweive 
months’ notice the Corporation could take up the whole of the wires m 
Nottingham. 

Mr. JOHN GAVEY (Second Assistant Engiueer-in-chief to the Post Office) 
gave evidence concerning the telephone system in operation in Switzerland. 
He described the process of sending“ phonograms over subscribers’ wires. 
These were received in a central room where they were written down by 
clerks and despatched. For this service an initial charge of 2d., plus Id. 
for every five words, was made, making for 20 words 6d. The phonogram 
Subscribers numbered 8,006 in 1889, and had increased to 28,846 in 1897, 
and the telephone subscribers had increaeed frota 9,203 to 32,252 all over 
Switzerland. A small charge had been made for all messages ou the 
telephone over and above a certain number. The effect of that charge had 
been very curious, The average number of talks per subscriber had dropped 
from 880 to 546, not that the number allowed could have been exceeded, but 
through fear of exceeding the number allowed—800— care was taken not to 
talk unnecessarily. The effect had been to eliminate all trivial and un- 
necessary talks. The talks per each subscriber were counted, and an account 
was rent in monthly—on а post-card. Ап additional counting clerk was 
required for from every three-quarters of a million toa million talks. 
The total changes, taking tolls and subscriptions together, amounted to 
£3. 16e. per annuin for each subscriber. It was clear that the service was 
worked at a losa, although it was not possible to say of how much, a8 the 
Government capital charges and accounts generally were 80 thoroughly 
mixed up. 

Dealing with way- leaves in England, WITNESS said that further powers 
were required by the Post Office. If the telephone service was to become 
popular in this country and to be regarded as a necessity, like gas and 
water, they might, perhaps, reach the time when builders would wire 
buildings for telephones as they did for the electric light and electric belle. 
Until that time came the Postmaster-General must have the right o 
entry to a large building let out in a number of suites of offices so that 
the tenants might be supplied with the telephone service. . 

By Mr. COLVILLE: At present the Swias mostly used the single wire, 
but they were beginning to put the wires underground, and when they 
did that they gave a metallic circuit. He thought that a telephone ser- 
vice in this country could be conducted for, approximately, the amount 
charged in Switzerland. The talks in Switzerland did not average more 
than two per day per subscriber, whereas in this country they averaged 
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eight— that was to say, that each subscriber originated eight messages, 
sixteen messages being either received or sent by each instrument. There 
could be no doubt that the charge made for the telephone service in 
Switzerland was too high. 

In reply to further questione, WITNESS said that salaries in Switzerland 
closely approximated to those paid by the State in this country. He saw 
no difficulty of establishing 1,000 telephone exchanges in 1,000 villages in 
thie country, forming the nucleus of a magnificent telephone system. 
There would be no difficulty in using the wires in the rural districts for 
both telegraph and telephone work. There were, altogether, some 9,000 
telegraph offices in the country. No doubt, if the telephone system were 
to be thoroughly popularised and brought home to all people, it must be in 
the hands of the State, so that the cost of giving the service in a poor and 
sparaely populated district might be recouped by the receipts from a rich 
district. If the municipalities of the country received licences, he did not 
suppose they would be content for long to pay the Government 10 per cent. 
on the gross receipts, which was the amount now paid by the National 
Company. Then the municipalities would have the most profitable, and 
the State tke least profitable, part of the business, as they would have to 
supply the rural districts. | 

By the CHAIRMAN : He thought the toll system would be the fairest. 

Mr. ANDREW PROVAND, M.P., submitted reports received from 23 
foreign cities bearing on the question of the telephone service, Generally 
speaking the tariffs were all lower than those in this country. 

By Mr. CAWLEY : He had known cases in Manchester, when there was 
competition in the telephone service, in whicli one company deliberately 
impeded and obstructed the other. One company had been known to set 
up wires iu order to prevent the other from doing so. The result of com- 
petition had been to compel the National Company to reduce its charges 
from £20 to £10. As to the desirability of the State taking over the tele- 
phoues, if they were to do it now they would probably have to pay 
£10,000,000 for the plant, and he was sure it was not worth £2,000,000. 
He had no doubt that the Glasgow Municipality could supply telephones 
for £5. 103. per annum. Не had never advocated the acquisition of the 
telephones by the State, but was in favour of the municipalisation of the 
telephones. 

The Committee then adjourned until to-day (Friday). 


METROPOLITAN ELECTRIC SUPPLY CO.’S BILL. 


On Tuesday a Select Committee of the House of Commons, presided 
over by Mr. Brynmor Jones, considered the Bill promoted by the Metro- 
politan Electric Supply Co. to enable them to establish a large station 
for the generation of electricity at Willesden, and to bring current into 
the Company's area of supply by а conduit laid along the Grand Junction 
Canal. The opponents of the Bill and the counsel engaged were the same 
as appeared on behalf of the parties when the Bill was before the Com- 
mittee of the House of Lords, as reported fully in The Electrician, 
pp. 562-363, of July 8 last. 

Mr. BALFOUR BROWNE (for the promoters) set out the circumstances 
which had rendered neceseary the erection of the works at Willesden by 
the Company, as previously reported. The local authority for the district 
in which the site was, and the surrounding owners should, Mr. Pembroke 
Stephens allowed, have the same notices and the same /ocus standi aa if 
that district were within the area of supply. Neither of the oppo- 
nents of the Bill came within that condition; and the reason an 
appeal had not been made to the referces was that it being so late 
in the session, that course might have endangered tbe Bill. It was 
found almost impossible to enlarge the Company's present works. 
Dealing with the petition of the London County Council, he said their 
chief allegation was that this was an entirely new departure, that the 
rights of local authorities were seriously affected, and especially the right 
under the Act of 1888, to purchase tlie Company's undertaking. But the 
County Council had no right to purchase at all ; the only bodies who had 
the right to purchase were the Vestries, and they could only buy the 
portion of the works that were useful for the supply of their own district. 
Moreover, with one exception, no Vestry opposed the Bill. The St. Giles’ 
District Board of Works said they were apprehensive that the new generat- 
ing station would be substituted for the one already existing iu their 
district, and that there would then be no generating station for them to 
acquire, and consequently, if they wished to purchase, they would be only 
able to acquire cables, wires and mains. They therefore suggested that 
the Company should be placed under obligation to continue the existing 
generating station. Counsel pointed out that that was putting upon the 
Company an obligation which they were not now under, because they 
could abandon the station to-morrow if they liked. Further, they 
assumed that they would be able to buy the station, but that was not so, 
because the station supplied two other districts, who had as much right to 
that station as the petitioners. 

Mr. COURTHOPE-MUNROE said it was quite clear that the St. Giles 
District Board of Works would have absolute right of buying the Sardinia- 
street generating station. There was no doubt it supplied the Strand and 
Holborn districts as well, but the persons who, under the Act, now had 
tle right of purchasing the station, as well as the pipes and mains, were 
the St. Giles’ District Board. 

Mr. BALFOUR BROWNE: That I deny. But even if the Board had 
the right to purchase, the Company, beyond doubt, could do away with the 
station altogether if they liked. 

The CHAIRMAN: I gather, Mr. Balfour Browne, you are making 
а new departure, but a departure in accordance with the report of the 
Select Committee. Ves. 

Mr. F. BAILEY (Engineering Director of the Metropolitan Company) 
sald there was no obligation imposed on the Company under any of 
its Provisional Orders to lay down and maintain a geuerating station 


within the area of supply, except in the case of Paddington. The existing 
Sardinia-street station supplied the areas of the Holborn District, the St. 
Giles' District, and the Strand District Boards of Works, and also part of 
St. Martin's. The present scheme would not interfere with the powers 
which the London County Council at present had with regard to the 
approving or disapproving the placing of electric lighting lines, the super- 
intendence of works, the appointment of inspectors, &c. ; but he was not 
in favour of the application of those powers to any works and mains pro- 
posed in the Bill outside the present areas of pele So far as the exist- 
ing areas were concerned, the mains would be laid down under the conditions 
imposed by the Provisional Orders, and there was nothing in the Bill to 
exempt the Company from those conditions. Although, so far as he knew, 
there was no intention of giving up the Sardipia-street station, he was 
aware that the plans showed that the new north-to-south thoroughfare 
from the Strand would go through the Sardinia-street building. 

Mr. WORSLEY TAYLOR (on behalf of the London County Council) 
urged the insertion of clauses which would enable the County Council to 
purchase the undertaking at the expiration of the statutory period of 42 
years. If the Bill were passed in its present form it wo.ld render the right 
of purchase which the local authorities at present had under the existing 
law absolutely inoperative. Each separate parish had at present the right 
to purchase so much of the undertaking as was situated within its limits, 
but distributing mains without а generating station would be useless. The 
local authorities had recognised the necessity, in the changing circumstances 
of electricity supply, of preserving their rights of purchase, and in con- 
ference had expressed the opinion that the London County Council should 
be in а position to undertake the supply of electricity in bulk to local 
authorities if so requested. The County Council had the large means and 
the staff necessary for the purchase and carrying on of a large electrical 
undertaking. He therefore asked the Committee to put in the Bill а 
clause enabling the London County Council, as the agent of the local 
anthorities, to carry into effect that power of purchase which he contended 
now existed, but would continue to exist only on paper. As an alterna- 
tive, clauses should be inserted enabling local authorities to purchase in 
combination. | 

Mr. COURTHOPE-MUNROE asked for the insertion of some words 
which would preserve tbe rights of the St. Giles' Board of Works, and give 
effect to what was the intention of Parliament. As things stood the pro- 
moters were bound to maintain & generating station in the mid-London 
area, although, he agreed, not necessarily in St. Giles. If the Bill passed 
they would be able to supply electricity from Willesden, and the necessity 
for the Sardinia-street station would disappear. The effect of existing 
legislation was that the Company was obliged to generate their electricity 
within the supply area in the district of one of the local authorities con- 
cerned, and at the end of the 42 years’ period one of the three parties 
would be able to purchase the generating station. 

Mr. HENRY C. JONES (Clerk to the St. Giles' District Board of Works) 
said it was in view of the purchase by his local authority at the end of the 
42 years' term that they had given their consent to the establishment of 
the generating station within their district. He admitted that his Board 
had authorised other companies to come in and compete with the 
Metropolitan Company without requiring them to establish generating 
stations withiu the district. 

Mr. MOON argued that there was no ground for the suggestion that 
there was an obligation imposed on the Metropolitan Company to 
generate electricity within the mid-London area; there was no mention 
in that document either of a generating station or of the generat. 
ing of electricity. There was an obligation to supply electricity and 
& purchase clause, but the undertaking which the local authority was 
to purchase was not defined. It was never contemplated by Parlia- 
meut, when a company had erected a generatiug station within one of 
several districts of ‘supply, that at the end of the statutory period of 
42 yeara the authority in whose area the generating station happened 
to have been erected, might compulsorily purchase that station and 
thus, while leaving the Company under the obligation to supply the 
other districts comprised in the Order, deprive the Company of the means 
of doing so. The other local authorities were not opposing the Company's 
scheme. In any case, the St. Giles’ District Board of Works would not 
be able to exercise its statutory right of purchase unless it came to some 
agreement with the Holborn and Strand authorities to do so. They 
might not wish to exercise their statutory powers at the end of the 42 years. 

After a short deliberation the Coinmittee decided that the preamble of 
the Dill was proved. The CHAIRMAN said the Committee had considered 
the question of purchase, and had decided not to impose fresh conditions 
ju regard thereto on the promotera. 


CHELSEA ELECTRICITY SUPPLY CO.'S BILL. 


On Wednesday a Sclect Committee of the House of Commons, of which 
Mr. Brymer Jones is chairman, commenced consideration of the Bill pro- 
moted by the Chelsea Electricity Supply Co. (Limited) for empowering the 
Company to compulsorily acquire lands in their district on which to erect 
a generating station. Mr. Balfour Browne, Q.C., and Mr. Ernest Moon 
appeared for the promoters. The other counsel engaged were Mr. Bowen 
Rowlands, representing Mr. Н. C. Pennell ; and Mr. Pembroke Stephens, 
Q.C., representing the Londou Assurance, a corporation owning property 
which it was alleged would be injuriously affected by the erection of the 
works contemplated. 

Mr. BALFOUR BROWNE said the Bill was simply one to authorise 
the Company to acquire lands in their own district of Chelsea, and on 
which to extend their present generating station and works. The Company 
also wished to be given compulsory powers for the acquisition of the laud, 
in order that they might be free from actions for creatio; a nuisance should 
they conduct their business with proper care. Of course the Company 
would not be protected from any action if there was any negligence on 
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their part. The Company at first had a station at Cadogan Cardens, but 
an injunction obtained against it had caused the Company to remove its 
station to Flood-street, where it at present stood. Powers were now sought 
to extend this station. The only opponents were persons interested in 
surrounding property, the freehold of which was vested in the London 
Assurance Co., Mr, Pennell being the leaseholder. The London Assurance Co. 
were apprehensive, they said, that the erection of a generating, station and 
the consequent use of powerful and vibrating engines on such a site would 
be a nuisance to the neighbourhood, and would materially depreciate the 
value of the Company's property. All that the promoters were reeking to 
do was to legalise by Act, of Parliament the purchase and use of land to 
generate electricity, in order that while doing that with due care they 
should not be liable to actions for nuisance. Counsel said there was abso- 
lutely nothing in the Bill to affect the protection at present enjoyed by 
property owners. If the nuisance clause were inserted it would enable 
them to blackmail the Company. 

Mr. FRANK KING (Engineer-in-Chief of the Company) said the demand 
for electricity in Chelsea had been increasing very rapidly, and, unless they 
obtained possession of the proposed site almost immediately, they could 
not fulfil their obligations. The Company had taken very great pains to 
avoid vibration from machinery, and had altered their machinery more 
than once. The foundations had been prepared in such a manner that, 
whatever the vibration caused by the machinery, it was lost in the founda- 
tions, and not communicated to the surrounding ground. To do that the 
ground was first levelled and a concrete bed laid ; on that there was а 
thick layer of hair felt, and on that, again, was a foundation about 12ft. in 
depth of solid concrete extending the whole length, on which the engines 
rest. Of late years considerable improvement in machinery had taken 
place, so that the vibration was reduced to a minimum. The Company 
were во carrying on their works that there was no nuisance and no like- 
lihood of nuisance. 

Sir FREDERICK BRAMWELL and Mr. JAMES SWINBURNE gave 
evidence in favour of the Company’s application. 

Mr. J. IRVING COURTNEY (Chairman of the Cheleea Company) gave 
information as to the efforts the Company had made and were making to 
acquire a block of property in order that they might control the property, 
and not be interfered with in carrying on their business, and evidence was 
also given by Mr. CLUER (Secretary of the Company). 

Mr. PEMBROKE STEPHENS (for the London Assurance Co.) and Mr. 
BOWEN ROWLANDS (for Mr. Cholmondely Pennell) presented their 
views to the Committee in opposition to the Bill, unless a nuisance clause 
was inserted. 

Mr. MOON (yesterday) replied on the whole case. He said it was only 
because electric light was an entirely new enterprise that new obligations 
were attached to those enterprises ; but the Joint Committee were satis- 
fied that the restrictions imposed upon electrical enterprise were such as 
to impede the development of the industry in this country, and therefore 
they said the provision of electricity for various necessary public purposes 
had now become so important that they thought the time had arrived 
when compulsory powers ought to be granted them. In the present case 
either no damage was going to be caused, and in that case the Committee 
ought not to put in a protective clause because it could only expose the 
Company to sham actions ; or else damage was going to be caused, and in 
the interests of the public the Company ought to be protected against 
claims for that damage, being a Company constituted for public purposes, 
in regard to which cases the policy of Parliament had always been to say, 
that to some extent at least, the rights of private persons give way. This 
being the first case of the kind since the report of the Joint Committee, 
the insertion of such a protective clause would create a precedent which 
would be followed in future ca:es, and which would make it impossible to 
do that which the Joint Committee thought desirable, viz., to free elec- 
trical enterprise from the existing restrictions. 

The CHAIRMAN said this case could not be quoted as a precedent, 


because the circumstances were somewhat special. The only reason he 


opposed the insertion of the clause was that the protection sought was 
unnecessary. 

The room was then cleared. On the readmission of the public, 

The CHAIRMAN said: We think, having regard to the present deve- 
lopment of the electrical industry, that the undertaking of the Cumpany 
is of such magnitude and public utility as to bring the Bill within the 
category of electrical undertakings contemplated by the report of the 
Select Committee. Upon the evidence we are satisfied that the Company’s 
present powers do not, and the additional powers given by this Bill will 
not, if used with due and reasonable care and skill, and by means of modern 
machinery and appliances, which the Company may be reasonably required 
to employ, cause any sensible physical damage to the structure of the 
buildings in which the petitioners have interests, or any such discomfort 
to occupiers of these buildings as might be reasonably complained of by 
ruch occupiers, Subject to the amendment of Clause 8, in accordance 
with the Report of tbe Home Office, and the consideration of C/ause 8, во 
far as it may relate to the use of the part of Mr. Pennell's (one of the 
opposing parties) property which had been purchased by the Company, we 
declare this preamble has been proved. 


COUNTY OF LONDON CO. s AND THE CHARING CROSS 
AND STRAND ELECTRICITY CORPORATION'S BILLS. 


The Bill to confirm the Electricity Provisional Order (No. 13) came 
before a Select Committee of the House of Lords on Wednesday, Lord 
Pirbright presiding, The Provisional Order comprisea the County of 
London and Brush Provisional Electric Lighting Co. to supply electric 
energy in the districts of Holborn and St. Giles, in the area west of 
Gray's Inn-road and north of High Holborn, including Lincoln's Inn, 
Gray's Inn, Staple Jnn and Furnival's Inn ; and alio gives powers to the 


Charing Cross and Strand Electricity Supply Corporation to supply 
electricity to an area south of New Oxford-street апа High Holborn. 
But these areas are now supplied by the Metropolitan Electric Supply 
Co. Tho two areaa in the Bill were considered separately. 

In the firat case Mr. Pember, Q.C., and Mr. Shaw represented the 
County of London Co.; and Mr. Balfour Browne, Q.C., Mr. J. D. Fitz- 
gerald, Q.C., and Mr. Moon the Metropolitan Co. | 

Mr. PEMBER, Q.C. (for the promoters) claimed that the Board of Trade, 
in ite circular and the report of Sir Е. Marindin, had both recommended 
competition. This district was a large and populous one, and there was 
every opportunity for the new company. 

Mr. HALE (Clerk of the Holborn District Board of Works) and Mr. H. C. 
JONES (Clerk of the St. Giles's Board of Works) gave evidence as to the 
conseut of the local authority to the granting of the Order ; and evidence 
was also given by Mr. SYDNEY MORSE (the Solicitor) and by Mr. A. J. 
LAWSON (the Engineer to the County of London Co.). 

Mr. FITZGERALD, Q.C. (for the opponents) urged that the competi- 
tion would not benefit the public, The Metropolitan Company had in the 
district fulfilled all its duties and obligations, and should be protected 
from the opposition of other companies. The policy of the Board of Trade 
had distinctly been not to encourage competition when а company was 
doing its duty in a district. 

At the conclusion of Mr. Fitzgerald's speech on the firat Bill, Mr. 
SHIRESS WILL, Q C., who represented the promotera in the second case, 
applied to: the Committee not to give its decision till it had heard the 
evidence in his case also. 

The CHAIRMAN said it appeared to the Committee that the two cases 
were almost identical, and they would reserve their decision till they had 
heard the whole of the evidence. 

The case of the Chariog Cross and Strand Corporation was then entered 
upon, Mr. Shiress Will, Q.C., and the Hon. Sydney Holland, representing 
the promoters ; and the same counsel as in the first Bili, the Metro- 
politan Company. 

Mr. SHIRESS WILL, Q.C., in opening, said in every case competi- 
tion had been to the advantage of the Company no less than to the 
public, The price of the supply had been lowered and tbe companies had 
paid inereased dividends, This competition had been sanctioned by 
Parliament, and was recommended by the report of the Board of Trade and 
of Sir Francis Marindin. 

Mr. E. WILWOTT SEALE (Secretary of the Charing Cross and Strand 
Corporation) gave evidence as to the financial soundness of his Company, 
which paid a dividend of 7 per cent. and had no difficulty in obtaining 
money. In his opinion competition had never injured the companies, and 
had always been to the advantage of the public. They were supplying 
light at an average cost of 4'47d. per unit; the Metropolitan Company's 
average was about 5d. 

Mr. WILLIAM H. PATCHELL (Engineer-in-Chief of the Corporation) 
said in the Strand and St. Martin's district competition of the companies 
had been good for both. It had not hampered either company, and had 
assuredly benefited the public. The price of the Metropolitan supply was 
formerly 74d. per unit. When they applied for an Order the price was 
reduced, aud there had been two or three reductions since. At the same 
time the business had been largely increased, With regard to the inter- 
ference with the streets, they had had no difficulty with the Vestries. At 
Covent Garden the Vestry had tied them up rather tightly, but they had 
completed their works with expedition and with very little inconvenience. 
Their system—the low-pressure continuous system —was specially suitable 
for use for motive power purposes. 

Mr. FITZGERALD : I suppose you would not like a district to your- 
self ?--1t would certainly be a new sensation. If we got a district to 
ourselves we would not know what to do with it. 

Mr. FITZGERALD, Q.C., called no witnesses, but addressed the Com- 
mittee. He raid not a single tittle of evidence had been produced to show 
that the Metropolitan Company had in any way failed to perform its 
obligations. They had spent large sums of money, and had done every- 
thing possible for the district. The case resolved itself into the question 
whether competition was desirable. There was nothing in the nature of 
electricity that made it different from gas, and in the case of gas open 
competition had led to bad quality, high prices, and great public 
inconvenience. 

The room was cleared, and subsequently the CHAIRMAN said the 
Committee had decided that the preamble of the Bill was proved, aud 
confirmed both the Provisional Ordera. 

The clauses having been gone through, the Dill was ordered to be 
reported to the House. 


BOOKS RECEIVED. 


„Official Gazette of the United States Patent Office, No. 2, 
Vol LXXXIV.; No. 13, Vol. LXX XIII. ; and No. 1, Vol. 
LXXXIV. Published by authority of Congress. (Washington: 
Government Printing Оћсе.) 


„A Pocket-Book of Electrical Rules and Tables for the Use of 
Electricians and Engineers." By John Munro and Andrew Jamie- 
son. 1898. Thirteenth Edition. (London: Charles Griffin and 
Co.). Price 8s. 6d. 

„Specification for Architects, Surveyors and Engineers. No. 2. 
1898. Issued quarterly. (London: The Builders Journal and 
Architectural Record). Price 28. 6d. 

Science Abstracts.“ Issued under the direction of the Institu- 
tion of Electrical Engineers and the Physical Society of London. 
No. 7, July, 1898. (Londen: E. and F. N. Spon.) Ргіве 38. net. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
nob later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 8 and 3, Salisbury-court, Fleet- 


street, London 
NOW READY. 


“THe STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. 


„% ELECTRICAL TESTING FOR TRLEGRAPH ENGINXERS." — By T. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph ГЕ than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
The Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated, 10s. 6d., post free; abroad 118. 


"SUgBMARINB CABLE-LAYING AND REPAIRING."—By H. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 

* LABORATORY NOTES AND FoRMSs."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Paginering classes. These have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as а record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, Is. net; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in bandy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. "The deinand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. ‘These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 


“SIGNALLING ACROSS SPACE WITHOUT Wink8 BY ELECTRIC Waves.’ 
Being а Description of the Work of Hertz and his Successors.—By Dr. О. 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net 
2s. 9d. post free. 


„% ELxCTRIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experienoe, 'The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free; abroad, 11s. 


"Tug BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEAROH, 1896-97.' 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 


"MoTIvBR PowEB AND GEARING FOR ELECTRICAL MAOCHINERY.”—By 
E. Tremlett Carter, C.E., M.I.E.E. Price 12s. 6d., post free; abroad, 
13s. 6d. Prospectus post free. 


„TRE POTENTIOMETER AND ITS ÁDJUNCT8": A Universal pum of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free; abroad, бв. 6d. Digest post free. 


“ LOCALISATION OF FaurLTS IN Exgorrio Licht Marns.”—By Е. С. 
Raphael. Price 6s., post free; abroad, 5s. 6d. Prospectus on application. 


% ELECTRICAL ENGINEERING FokMULx, a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 


t THE INCANDESCENT LAMP AND ITS MANUFACTURE."— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 8s. 


‘ Егество-Снемівтвт.”—Ву Dr. G. Gore. Third Edition. Price 2s., 
post free. 


“ ARMATURE WINDINGS OP ELxorRIO МАСНІХЕВ.”—Ву Н. Е. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr, Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as & 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s., post free. 


“Tae STEAM ENGINE INDICATÔR AND INDICATOR DfAd RAUS. — Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. : 


«THE Авт OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
f Dr. Gore's book is now ready, price 10s, 6d., post free. 


! апа Co. 


“Tae MANUFACTURB OP ELTOrRIO Licat CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. Gd. ; post free, ls. 9d. 


„THE ELECTRICIAN" РвгмЕвв.—Їп Two Volumes. Vol. I., Theory 
Vol. IL, Practice, Price, stout paper cover, 2a. 2d. each, post free ; oloth, 
28. 9d. Single Primers, 3d. each, post free. 


* SECONDARY BATTERIES, THEIR DESIGN AND MaANUFAOTUBE."— Ву E. J 
WADE. In the Press. 


“OTHE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PunPosrs."— 
By Francis Jehl. In the Press. 


“ THE ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. : 


„% ELEKOCrRIO LAMPS AND ELEcTRIO LIGHTING,” by Prof. J. A. Fleming 
M. A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &c. Price 7s. 6d., post free. 


‘ ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. 
12s. 6d. ; post free, 138. Vol. II., in preparation. 


t DRUM ARMATURES AND COMMUTATORSB," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 


"PRACTICAL Notes FOR ELEorRICAL STrubzNTS."—By Messrs. А. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post freo. 


„THE ELECTRIO Aro.”—By Mrs. Ayrton. In the Press. 


"The Electrician" Electrical Trades’ Directory and Hand- 
book. This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


Vol. I., price 


TENDERS INVITED. 


Extension of Time. — Notice is given that tenders for the supply 
of electricity meters, main cut-outs, columns, and for free wiring 
required by the Urban District of. Barking Town, will be received 
up to 5 p.m. of Wednesday, Aug. 10th (instead of Aug. 3rd as 
previously advertised). Mr. E. Н. Lister, Public Offices, Barking 
Town, is Clerk to the Council. 


The Managers of the Central London Sick Asylum Dietrict 
require tenders for supplying the necessary generating plant, and 
for wiring their new asylum at Hendon for the electric light. 
Further particulars are set out in an advertisement elsewhere, and 
plans may be seen and specifications and forms of tender obtained 
at the oflice of the architects (Messrs. Giles, Gough and Trollope), 
28, Craven-street, Charing Cross, W.C. Tenders must be delivered 
to Mr. Fred. W. Bailey, clerk to the managera, Cleveland-street 
Asylum, London, W., by 10 a.m. of Monday, Aug. 15. 


The Pemberton (Lancs.) District Council invite schemes for the 
electric lighting of the district. Further particulars are set out 
in an advertisement elsewhere. Schemes should be sent in by 
Aug. 14, to the Clerk (Mr. Paul Partington). 


The Electric Lighting Committee of the Hull Corporation 
require tenders for the supply and erection of plant in connection 
with their electric lighting works. Some details will be given in 
an advertisement in our next issue. ‘Tenders have to be in by 
noon of Thursday, Aug. 25th. 


А contractor is wanted to lay down and complete a plant for 
supplying 6,000 private and 1,000 public electric lamps. An 
advertisement on another page gives some further particulars. 


The War Oflice require tenders for the supply of various stores 
during the next twelve months, including electrical instruments, 
telegraph cable and wire, &c. Firms wishing to tender should apply to 
the director of contracts (Mr. A. Major), War Oflice, Pall-mall, S.W. 


The Shoreditch Vestry invito tenders for the erection of a new 
battery-room, &c. Tenders to Town Clerk by Aug. 15. 


Whitehaven Town Council require tenders for various stores, 
including electric light fittings and incandescent lamps. Tenders 
to Town Clerk by 30th inst. 


Tenders are required for the lighting of Stanford-le- Hope, Essex, 
until March 25th, 1899, by electricity or other illuminant. Tenders 
to clerk of Parish Council, by 29th inst. 


Tenders are invited for the construction of an electric railway 
about 15 kilometres (10 miles) long, between Kieff and Pirogoff. 
Tenders to M. J. Kobetzky, ingenieur des Mines, 50 Krechtchatsh, 
Kieff, Russia. 


TENDERS RECEIVED AND ACCEPTED. 


Messrs, Robinson, Sadler and Co. have obtained tho contract 
for wiring the Plymouth Corporation’s generating station at Prince 
Rock. There will be 160 lights. 

The Minburgh City Police chambers, fire station and workshops 
are being wired for the electric light by Messrs. P. C. Middleton 
About 450 lights will be installed. 
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The following tenders have been received by the West Ham 
Corporation for the supply of electric plant and apparatus to the 
West Ham Municipal Technical Institute recently advertised :— 

Accumulators and Switchboards. Maintenance. 
Hart's Secondary Battery Syndicate (accepted) 242 id 0 ... £15 


BP S Со; тооно eco utero 6 28 
Chloride Electrical Storage Syndicate 528 0 0... 18 
Tudor Accumulator Co. ................. eso.. 290 0 0... 15 
Pritchetta and olg... 285 0 0 15 
D. P. Battery Со. „гаштен „ 207 0 0 17 
Electromotors.— No. 1. No. 2. 
Crompton and Co. (accepted) £33 0 | Brush Co. (accepted) ......... £67 10 
Brush G oo; 8 41 0 | Crompton and Co. ............ 161 0 
Fuller-Wenstrom Co.......... 38 0 | Fuller-Wenstrom Co...... ... 74 0 
Geipel and Lange 54 10 | Geipel and Lange 98 0 


Machine Tools.—(Accepted. Tenders.) 

Lathes Nos. 1, 2 and 3, Selig, Sonnenthal and Co. (£52, £57 and £36) ; 
No. 4 and grindstone and emery wheel, Buck and Hickman (£23. 13s. 6d. 
and £15. 4e. 6d.) Planing machine, Hattersley and Co, (£65). Shaping 
machine, Herbert and Co. (£55. 10s.). Slotting machine and drill No. 1, 
Pfeil and Co. (£44 and £35). Drill No. 2and milling machine and cutter- 
grinder, Herbert and Co. (£11. 8s. and £55. 16s. 5d.) Woodworkers’ 
lathe and circular saw, Sagar and Co. (£25 and £15. 2s.). 

Experimental Dynamos. Experimental Transformers, 
Brush Co. (accepted) .........£282 0 | Crompton and Co. (accepted) .. £26 
Crompton and Co. ...572 & 517 0 | Brush Со........................... 45 
Fuller- Wenstrom Co....526 & 303 10 | Fuller-Wenstrom Co. ............ 41 

The Burton Town Council have accepted the tender of Messrs. 
Thornewall and Warham for the supply and erection of three Led- 
ward ejector condensers at the electricity supply works for £550. 

The Wimbledon District Council have accepted the tender of 
Messrs. Parsons and Townsend for wiring the electricity supply 
Btation at £217. 17s. 8d. 

The Hull Municipal Council received the following tenders for 
wiring and fitting up the Municipal Technical School for the 
electric light :— 


King and Co. (accepted) ...... £685 | A. Penney and Co. ......... £845 0 
G. T. Wells РИТ 1,351 | Laing, Wharton and Down 804 0 
Drake and Gorham ............ 920 | Donnison, Barber and Co... 526 3 


. The Electric Lighting Committee of the Belfast Corporation have 
accepted the tender of H. R. Merton and Co. for pipes, and of J. 
Shaw and Co. for bell mouths. 

The Belfast Harbour Commissioners have accepted the tender of 
Messrs. J. and E. W. Stewart for the extension of their electric 
light station building at Abercorn Basin. 

The tender of the Davy Electrical Construction Co. has been 
accepted for the supply of 12 Davy arc lamps for lighting the 
streets of Croydon, and by the Blackburn Corporation for the 
supply of 28 arc lamps. 

The London County Council on Tuesday accepted the tenders of 
the Safety Concentric Wiring Co. and of J. H. Pickup and Co., as 
recommended by the Main Drainage Committee. А complete list 
of these tenders were set out on p. 432 of our last issue. 

The Highways Committee of the Leeds Corporation have accepted 
the tender of Messrs. Dick, Kerr and Co. for the supply of 50 
electric tramcars (complete) at £468. 10s. each. Twelve of the cars 
are to be delivered in four months, and the whole within seven 
months. The tender of Messrs. Clayton and Co. for the supply cf 
four boilers at £3,415 has also been accepted. The boilers are to 
be delivered within four months. 

The Herts. County Council have accepted the tender of Messrs. 
Laing, Wharton and Down for the electric lighting of the Hertford- 
shire Asylum for £6,670. Prof. W. E. Ayrton is the consulting 
engineer. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of the South West Polytechnic Institute, in 
ап advertisement on another page, invite applications for the post 
of senior demonstrator of electrical engineering at а commencing 
salary of £100 per annum. Applications must be sent in to the 
Secretary, Manresa-road, London, S.W., by Aug. 3. 


An electrical engineering draughtsman and designer is required 
in the electrical engineering and applied physics department of the 
Northampton Institute, Clerkenwell, «London, E.C., at a salary of 
£120 per annum. Ап instructor in electrotyping and stereotyping 
is also required. Further particulars are given in an advertisement 
elsewhere, and applications have to be sent in to Dr. R. Mullineux 
Walmsley, Principal of the Institute, not later than Aug. 27. 


The Council of the Durham College of Science, Newcastle-upon- | 


Tyne, invite applications for the lectureship in electrical engineer- 
ing. Some particulars are set out in an advertisement elsewhere, 
and further information may be obtained from the Secretary, to 
whom applications must be sent by Aug. 10. 

The Llandudno District Council invite applications for the post 
of assistant, engineer at their electric lighting work ; also an 
engine driver and stoker. Further particulars are given in adver- 
vertisements elsewhere, and applications must be sent in to the 


clerk of the Council (Mr. Alfred Connolly), Council Offices, Llan- 
dudno, by Aug. 6. | 

An electrical engineer is required to take entire charge of a small 
but increasing engineering works in the North of England. See 
advertisement on another page. 

А cable factory abroad requires an engineer competent to relieve 
the director of the undertaking. Some particulars are given in an 
advertisement in another column. 

The post of Assistant Lecturer in the engineering department of 
the Hull Municipal Technical School is vacant. Salary, £120 per 
annum. Applications, by Aug. 10, to the Director of Studies, 
Town Hall, Hull. i 

An assistant lecturer and demonstrator in Physics and Electrical 
Engineering is required for Hartley College, Southampton. Salary 
£120. Applications by August 8. 


Mr. J. A. Bell, of Blackpool, has been appointed Electrical 
Engineer to the Corporation of Aberdeen in succession to Mr. 
Alfred Blackman. Mr. Bell, who is at present station engineer 
and assistant tramway engineer at the Blackpool Corporation 
Electricity Works, entered (in March, 1888), the service of Elwell- 
Parker, Limited (now the Electrical Construction Co.), and in May, 
1890, became a pupil of Dr. О, J. Lodge, at University College, 
Liverpool, taking a second class certificate in the 1890-91 session. 
In 1892 he entered the works of Messrs. Greyson and Co., of 
Bootle, where he remained until May, 1893, when he joined the 
Blackpool Corporation staff. We congratulate Mr. Bell upon his 
appointment. 


Mr. J. J. Stewart, M.A., B.Sc., of University College, Notting- 
ham, has been appointed head master of the Newport (Mon.) 
Technical Schools. 


The West Ham Council have made the following appointments 
on the teaching staff of their new technical institute :—Lecturer 
in Physics and Mathematics: Mr. S. G. Starling, B.Sc., A. R. C. Sc. 
(London), of the Battersea Polytechnic ; Demonstrator in Physics: 
Mr. J. Tomkin, A. R. C. Sc., of the Royal College of Science; 
Demonstrator in Chemistry : Mr. F. H. Streatfeild, of Finsbury 
1 College; Assistant in the Art Department: Mr. Mervyn 

wrence. 


Mr. A. J. Mayne has been appointed by the War Office Authorities 
electrical engineer at Aldershot Camp. 


BUSINESS CHANGES. . 


Messrs. William Morris and Robert Lewis Jones, electrical 
engineers, 39, Hall-street, St. Helen's, Lancs., trading as R. L. 
Jones and Co., have dissolved partnership. Debts by Mr. Morne. 


BANKRUPTCIES AND LIQUIDATIONS. 


A petition has been presented for the winding-up of the Cox 
Thermo-Electric Co. (Limited) by Mr. R. Stanton, metal merchant, 
73, Shoe-lane, London, trading as Stanton Bros. The petition will 
be heard on Aug. 3, Mr. G. Paxon, Donington House, Norfolk-st., 
London, W.C., is solicitor for the petition. 


The following letter has been sent to the trade creditors of the 
Cox Thermo-Electric Co. (Limited) by Messrs. Lawrance Waldron 
and Webster, 14, Old Jewry Chambers, London, E.C.:— 

As you are aware, this Company, of which you are creditora, has nol 
been successful, and the property of the Company has been taken posses 
sion of by the Debenture holders, Two members of the Board, however, 
who are also Debenture holders, are anxious that the trade creditors should 
not suffer through the credit which they have given to the Company, partly, 
no doubt, on the faith of the names of the persons counected with 16; and 
they accordingly, some time ago, intimated their willingness to find their 
proportion of the amount due to the trade creditora. Unfortunately, one 
member of the board did not feel called upon to join in their determina- 
tion. They are, however, anxious, for their own part, to carry out the 
proposal which was made some time back, and we are accordingly 
instructed to ask you if you will accept the sum of 13s. Ad. in the £ for 
your debt. This offer can only be carried out provided it is accepted by all 
the creditors, aud will only remain open for ten days from this date. We 
may mention that the amount which these Directors will receive from the 
property, in their capacity аз Debenture holdera, will not be sufficient to 
reimburse them the sum which they are now proposing to find to satisfy 
the trade creditors, and they will be individual losers of over £8,000. If 
you agree to this proposal kindly sign and return the annexed form of 
consent. 

A petition has been presented by Mr. O. de la Chapelle, Suffolk 
House, Laurence Pountney Hill, E. C., for the winding-up of the 
London-Provincial Electrical Co. (Limited), and will be eard in 
the High Court on Aug. 3. 

Howard Warren Hill, electrical engineer, 17, King: street, 
Leicester, has executed a deed of arrangement. Liabilities, 
£2,665, 9з. ; and assets, £124. 178. 4d. Mr. T. May, 10, Halford- 
street, Leicester, is trustee. The creditors include: — A. Hill. 
22,282; C. Squires, £150; Edison and Swan Company. £90; 
G. Braulik, £23; Hollis Bros. £12; Rosling and Appleby, £10. 
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Charles Н. Kitching, electrical engineer, 172, Beverley-road, 42, 
Chariot-street, and 20, St. Hilda-street, Hull, has executed а deed 


of arrangement. Liabilities £2,267. 41. 61., assets £2,155. 10s. 6d. 


Mr. W. Scott, Bowlally-lane, Hull, is trustee. The creditors include 


Electrical Co...... ...... .. £235 | Baxendale and Co. ............ £21 
W. Gray and Co 155 J. Hinks and Son ............... 21 
Johnstone, Benjamin and Co. 64 | A. and W. Hopkins ............ 17 
Farmiloe and Sons ............ 58 | C. Joyner and Co ... 16 
Beanland, Perkin and Co. 46 | G. Braulik ........................ 16 
Connolly Bron 42 | J. Barwell, Sons and Co. ...... 13 
А. Crowther ........ ........... 40 | Heaton, Smith and Co.......... 15 
Crystal Electric Lamp Co. ... 40 | Н. Dean ... 13 
F. Darton and Co.......... 19 885 37 | Н. Bissike r . 12 
Best and Lloyd sec. 85 Planet Foundry Co 12 
F. Walsh and Co, o 54 | Stones, Settle and Wilkinso 12 
Acme Vent. and Heating Co. 35 | T. B. Morley and Co. ......... 12 
Bunce Bros. and Co............. 52 | W. Cooper and Son 12 
J. Russell and Co 52 | Edison and Swan Co. ......... 10 
improved Elec. Glow Lamp Co. 27 | Н. W. Sambidge and Son...... 10 
W. and J. А. Barclay ......... 24 | Ward and Goldstone...... ..... 10 
Richardson and Son. 25 ' Veritys Ltd 10 


Personal.—We are informed that Mr. H. M. Salmony has 
resigned his position ав managing director of Н. M. Salmony 
and Co. (Limited). 

——— Mr. Н. E. Mitchell, who has been for many years 
chief assistant and secretary to Prof. George Forkes, F.R.S., has 
ey been offered and accepted the post of manager to Mr. F. H. 

edhurst. 


Obituary.—We regret to record the death of Mr. R. O. G. 
Drummond, the late borough electrical engineer of Kimberley, 
which took place at his residence in Johannesburg, on June 23. 
Latterly Mr. Drummond acted as consulting electrical engineer to 
Messrs. Reunert and Lenz, and had just recently been appointed 
vice-president of the South African Society of Electrical Engineers. 


Presentation.—Mr. A. Blackman was presented on Thursday 
last, by the staff at the Aberdeen Electricity Station, with a set of 
ivory dessert knives and forks, on the occasion of bis leaving 
Aberdeen to fill the position of electrical engineer to the Poplar 
(London) District Board of Works. Mr. A. Smith (the manager 
of the Gas Department) made the presentation. 


Overhead Trolley System of Electric Traction.—M ost oppor- 
tunely, at à time when questions are being asked as to the sightliness 
or otherwise of the overhead trolley system of electric traction, the 
British Thomson-Houston Co. have issued a striking set of photo- 
process illustrations of thoroughfares in towns at home, on the 
Continent and in America, where this system of traction has been 
adopted and is in full working. The Town Councillor can now see 
for himself exactly what the adoption of overhead electric traction 
means for the thoroughfares of the particular town in which he may 
be interested, and how faz its adoption will militate against the 
beauties of the surroundings. The publication before us may save 
ratepayers the cost, and councillors the trouble of those unpleasant, 
but hitherto necessary, jaunts to home and Continental cities to 
1 2007 the appearance of the overhead trolley wires and poles." 
Bristol, Dover, Dublin and Clontarf are each of them towns 
affording considerable variety of street structure, and the illus- 
trations show very clearly the suitability of the overhead trolley 
system for tramway work under varying conditions. The illus- 
trations of Continental tramways are also useful, as showing many 
types of cars and trailers, as wellas, we must say, in some cases, 
how not to arrange the trolley posts and poles. The illustrations 
include also some good views of power-house plants. Altogether, 
а careful perusal of this set of illustrations should go far to 
demolish any dislike to the overhead system still lingering in the 
minds of the :esthetic. 


Overhead Electric Tramways.—An official notice appears on 
another page in connection with the Dickinson system of overhead 
electric tramway working. 


_ Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph апа telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 20 to 
July 26, with the ports of destination: 

Argentina—Buenos Ayres, £328 (telegraph materials) 4zores—St. 
Michaels, £15 (telegraph cable). Australasia—Ceraldton, £16 ; Lyttle- 
ton, £161; Melbourne, £750 (telegraph apparatus); Port Chalmers, £46 ; 
Sydney, £1,019. Lelyium—Ostend, £19. China—Shanghai, £65. 
Ceylon —Colombo, £70.  Denmark—Copenhagen, £127. Prance 
Boulogne, £80; Paris, £30. (Gibraltar, £135 (including £100 
telegraph materials). Holland—Amsterdam, £240. Hong Kony, £342. 
Italy Naples, £34. Malta, £124. Norway—Christiania, £120 (telegraph 
apparatus). Punama—Santos, £52. Russia—St. Petersburg, £585; 
Cronstadt, 27С0 (telegraph apparatus). South Africa—Cape Town, £526 
(including £335 telegraph material); Durban, £500; Port Elizabeth, 
£160. Straits Settlements—Singapore, £72 (telegraph material) ; Penang, 
£21. Total £6,328, against £106,669 іо the corresponding week last year 
(July 21 to 27). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


African Telegraphs.—The Daily Chronicle states that an 
expedition will shortly leave Europe, under Belgian auspices, to lay 
a line of telegraphs from the Western shore of Lake Tanganyika to 
Stanley Falls on the Upper Congo, the expense of the expedition 
being borne, it is said, by the King of the Belgians. 

Asylum Lighting.—The Durham County Council on Wednesday 
authorised the expenditure of £1,953 for an extension of the 
electric lighting at the county asylum, 

Bradford.—The Bolton-road electric tramway is to be formally 
opened to-day (Friday)- Major Cardew has already inspected the 
electrical equipment, and Sir F. Marindin will inspect the permanent 
way this week. 

California. —In a recent report on the trade and commerce of 
this State of the American Union, the following particulars are 
given of the development of the applications of electricity to public 
purposes :—The development that has taken place in the trans. 
mission of electrical power has made the force of the rivers and 
lakes of the State, that formerly went to waste or laid dormant, 
available for manufacturing and other purposes, and undertakings 
have -been put in operation or projected in many parts to take 
advantage of this power. A part of the American River at Folsom 
has been utilised, and the power generated is used at Sacra- 
mento for lighting the city and propelling the street cars, «o. 
The plant has a capacity of 4,000 н.р., but it is said to be 
capable of being increased to 20,000. An enterprise of great 
magnitude is that of the Blue Lakes Water Co., whose principal 
supply of power is derived from the Blue Lakes situated in Alpine 
county, near the summit of the Sierra Nevada mountains. The 
water is conducted by а river and canal for а distance of over . 
80 miles to the power-house, from which point electric power is 
furnished to a number of towns and mines in Amador and Calaveras 
counties. It із proposed to construct several electric roads from 
Jamestown, the present terminus of the Sierra railroad to the 
principal towns and mines in the neighbourhood, and run 
them by power furnished by this Company. The future 
development of the plant will depend to some extent upon 
the growth of the mining industry. At present it has a capacity 
of about 10,000 m.r., which it is estimated can be increased to 
50,000, at a cost not exceeding £20 per horse-power for the com- 
plete undertaking. In the event of the plant being developed to 
this extent it is very likely that power will be furnished to San 
Francisco. The north fork of the San Joaquin river, about 36 
miles from Fresno, has been utilised to furnish light and power to 
that city, where it delivers about 1,600 H. P., and this system has 
lately been extended to Hanford, about 33 miles further away. 
Bakersfield has a plant of about 1,500 н.р., and an extensive plant 
at Clear Lake is projected which will develop 30,000 н.р. for trans- 
mission to San Francisco, Oakland, and intermediate cities. The 
manufacturers of California have always been at a great disadvantage 
on account of the high price of coal and labour as compared with the 
Eastern states. With plenty of raw material at hand, it has had to be 
sent East to be manufactured, and then returned here at a double 
expense for transportation. If electric power can be furnished, as it 
is claimed it can ba, for less than half the price any fuel would cost, 
California will beat an advantage compared with those communities 
which must depend on coal to generate their power. 

Los Angeles is a city exceptionally well provided with electric 
tramways, there being upwards of 30 miles of double-track electric 
roads within the city limits. Electric tramways are also projected 
to Redondo (22 miles) and San Pedro (25 miles), and the latter 
road will probably be built this year. It is said that negotiations 
are in progress for the sale to an English syndicate of all the 
electric tramways in the city and vicinity. The cost of manage- 
ment would be greatly reduced if the ownership of the lines were 
consolidated, and if purchased at a reasonable figure it should prove 
a remunerative investment. 


Camberwell.— The General Purposes Committee reported to the 
Vestry оп Wednesday having received а letter from the County 
Council, in reference to the proposal of the County of London 
Company to supply electricity in Camberwell from their generating 
station in Wandsworth. The Council asked whether the Vestry 
had any objection to the proposal or whether it was inclined to 
insist upon the generating station being situated within the area of 
supply under the Order. Having considered the matter fully the 
Committee expressed the opinion that it was advisable, having 
regard to the purchase clause in the Order, that the generating 
station should be located in the parish. The Council were notified 
to this effect. 

City of London.—At a meeting of the Common Council, on the 
recommendation of the Streets Committee, it was decided to take 
no further action at present in regard to recovery of the expenses 
of the electrical inspector from the City of London Electrio 
Lighting Co. 

Colwyn Bay.—-The Local Government Board have sanctioned a 
loan of £1,564 for the electric lighting of the promenade. 
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zouglas-Ramsey Electric Tramway.—A successful trip took 
place on Saturday last. The line will be opened for trattic this week. 
Edinburgh —At the meeting of the Town Council on Tuesday 
the plans of the proposed electric lighting station at M'Donald- 
road were approved, and the Electric Lighting Committee were 
authorised to obtain estimates. The probable cust of the station 
will be about £30,000. 


Electric Tramways at Boulogne.—The primitive horse tram- 
ways at this fashionable Anglo-French seaside resort have been 
converted to electric lines. The electric cars, following the pre- 
cedent of their horse-drawn predecessors, have no outside seats. 
There is some advantage in this arrangement at low water in the 
harbour, but, for travelling at all other times, outside seats would 
be а boon. If once the abominable stenches of Boulogne harbour 
can be improved.“ it will well repay the tramway company to 
introduce outside seats. 


Extension of Parcels Post.-—The Parcels Post has been 
extended to places in Formosa (Taiwan) at the same rates and 
under the same conditions as parcels for Japan. 


Fleet (Hants. ).—Electricity supply works are about to be estab- 
lished in this district. Mr. F. J. Warden Stevens is the consulting 
engineer. 


French Customs Restraints.—An influential deputation re- 
cently waited upon the French Director-General of Customs to 
present a petition urging that the obstacles presented by the 
French customs authorities to the entry of English manufactured 
goods into France was proving excessively irksome, and, unless 
ameliorated, was calculated to cause considerable friction. The 
complaint arises chiefly in connection with the vexed question of 
* country of origin round which it appears from the petition that 
French authorities raise vexatious and costly conditions. It was 
pointed out by the deputation that the arbitrators in matters of dis- 
puteare exclusively French, and that the Customs Department lends 
itself too freely to frivolous complaints from French manufacturers 
of similar goods to those exported from this side, causing trouble, 
annoyance and expense to the British merchant. This action on 
the part of the French authorities was compared with the ease and 
facility with which French commercial transactions are carried out 
in this country. 

French Telegraphs in Africa.—A telegram from Paris is to 
the effect that the telegraph line which is intended to connect the 
French Soudan, Senegal and Dahomey will soon reach Fada- 
Gourma at the one end and Djwuyon, to the mouth of Carnotville, 
at the other, The line wil] probably be completed at the end of 
the year, when ' the colonies in question will no longer have to 
depeud on the British submarinecable." This line is so very badly 
constructed that it will be a long time before the British sub- 
marine cable " ia likely to be seriously affected by this competitor. 


Glasgow.—At the meeting of the Electricity Sub-Committee on 
Tuesday, it was decided to recommend that the present system of 
charging for electric current be abandoned in favour of a suggestion 
of the City electrical engineer (Mr. W. A. Chamen), to make a fixed 
charge of 4s. 6d. per annum for each 8-c.p. lamp, and a charge of 
2d. per unit for the total number of units consumed. 


Glossop.— The Electric Lighting Committee have been instructed 
to consider and report upon an offer by the Electrical Power Dis- 
tributing Company, to take a transfer of the Town Council's Pro- 
visional Order. : 

Great Yarmouth.—A Local Government Board inquiry was 
held here on Friday into the application of the Corporation to 
borrow £4,800 for electric lighting extension purposes. It was 
atated that there was at present an equivalent of 12,500 lamps 
connected and 1,000 lamps awaiting connection. There was no 
opposition. 

Heaton Norris.—At a meeting of the District Council it was 
announced that arrangements had been entered into with the 
Manchester Corporation for the supply of electric current in the 
district for both light and traction purposes. 

Hereford.—The Town Council have decided to apply for powers 
to borrow the necessary moneys for the purchase of a site for an 
electricity supply station. 

Huddersfield. — In presenting the Tramways Committee's report 
at the last meeting of the Town Council the Chairman stated that 
a Sub-Committee had been appointed to consider the report on 
the introduction of electric traction which had been prepared by 
Mr. A. D. Mountain, the borough electrical engineer. 

Kingswood (Bristol)—'lhe question of carrying out the con- 
tract for the purchase of the undertaking of the Western Counties 
Electric Lighting Syndicate has been referred to the Finance 
Committee of the District Council for report. The Council offer 
the sum of £1,250 for the Company's undertaking, conditionally 
upon obtaining the necessary borrowing powers. 

Lambeth (London). — The Vestry last week unanimously resolved 
to ask the Board of Trade, the Local Government Board, or other 


competent authority, to hold an inquiry into the circumstances 
attending the transfer of the Order of the Vestry to Mr. Sax, 
and into the means employed to secure the transfer. The reason 
for the inquiry 1в based upon allegations made that vestrymen 
accepted monetary payments for assistance in the transfer of the 
Order. In connection with this matter Mr. S. Н. Webster, 
Secretary to the South London Electric Supply Corporation, writes 
that the Directors of that Company have no knowledge of the 
irregularities referred to, nor have they reason for believing that 
any such irregularities took place even prior to the Company's 
existence. " 

Leeds.—The Royal assent has been given to the Corporation's 
Dill for authority to issue irredeemable stock to purchase the under- 
taking of the Yorkshire House-to-House Electricity Co., and the 
City Council will be recommended at their meeting next week to 
authorise formal notice being given to the Company of intention to 
take over the undertaking. 

Legal.—On Wednesday, Mr. Justice Wright granted an applica- 
tion for a reduction of capital of the London Electric Supply 
Corporation (Limited) (by writing off £2 per share) from £1,250,000 
to £750,000. 

Leicester.— The report of the Gas and Electric Lighting Com- 
mittee for the six months ended June 30 states that the number of 
consumers connected with the electric light mains was 398. The 
total output of current was 224,642 units, against 145,341 in the 
corresponding period last year. 

Light Railway.—The Board of Trade have, after modification, 
confirmed the Order for the construction of a light railway from 
Bridlington to North Frodingham, Yorks. 


Liverpool.—The Electric Generating S‘ations Committee of the 
Corporation recommend the purchase of the Pumpfields estate for 
£32,350 as a power station site. The city electrical engineer has 
been authorised to obtain tenders for the supply of 14 steel 
Lancashire boilers ** from a liat of firms submitted to and approved 
by the Committee.” 


London County Council.—At Tuesday’s meeting the Chairman, 
Mr. T. McKinnon Wood, delivered his annual address. Referring 
to the problem which confronted the Council in the housing of the 
working classes dishoused by public improvements, he said he could 
not help thinking that much was to be hoped from the development 
of the tramway system and the employment of electric traction. 
Everyone who had studied the question knew that there was room 
for multiplying the mileage of our tramways ; and it was only the 
other day that à committee of Parliament expressed the strong 
opinion that the application of electric traction should not be further 
delayed. 

The Highways Committee proposed —** That a tramways depart- 
ment be formed forjthe administration of the Council's tramways ; 
and that it be referred to the Highways Committee and the General 
Purposes Committee to confer and report upon the organisation of 
the department and to advise the Council upon the question of 
what salary should be assigned to the chief otticer of the depart- 
ment." Mr. Benn said it was essential such a department should 
be established, if only to report upon electric traction. They could 
not ignore the strong recommendations of the Parliamentary Com- 
mittee on the subject of electric traction. The recommendation 
was carried. 

The Fire Brigade Committee have discussed the question of the 
adoption of the Pearson automatic fire indicator system, but the 
chief oflicer of the Brigade, who has had practical experience of the 
proposed alarms, expressed the opinion that it would not be advan- 
tageous for the Council to countenance the adoption of the system. 


Marylebone (London)-— The decision of the House of Com- 
mons Committee upon the bill promoted by the Marylebone 
Vestry bas taken the members of the Vestry by surprise—to 
put the case mildly. The solicitora to the Vestry, in a letter 
read at the last meeting, urge that the strenuous opposition of 
the Metropolitan Electric Supply Company greatly influenced the 
Committee in its decision. The letter proceeds :—*'' We think 
that the suggestions that were put forward in the Press, and 
before the Committee, that if the Bill were passed there would be 
competition by means of the rates with the existing Company, had 
considerable influence on the members and also influenced the 
decision of the Committee." Sir E. Galsworthy expressed the view 
that the result of the Vestry’s application was most unfortunate, 
and he asked Mr. Brooke-Hitching whether it was a fact that he 
had stated before the Committee that the Vestry were prepared to 
spend a quarter of a million in electric lighting enterprise. Mr. 
Brooke-IHitching replied that because the Vestry had failed on 
this occasion it did not follow that it would ultimately fail. 
What he stated before the Committee was that the Vestry would 
probably make an initial outlay of £76,000, and that the Vestry's 
Electric Lighting Committee were prepared to recommend the 
expenditure of half a million, or more, in the interests of the 
ratepayers. A letter from the Metropolitan Company, offering 
to light the streets of the parish electrically, on terms equal to 
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the cost incurred by the London vestries who had themselves 
powers of supply, was referred to the Electric Lighting Committee. 


. Munich.— The concession for lighting this German town by gas 
expires in September, 1899, and we learn that the municipal autho- 
rities will then undertake the supply of electricity for both public 
апа private lighting. Already an extensive generating station is 
being erected. The motive power will be chiefly furnished by tur- 
bines driven by the waters of the river Isar. 16 is anticipated that 
the establishment of these municipal electricity works will lead to 
a considerable reduction in the price of gas, which is, at the present 
time, equal to 63. 6d, per 1,000 feet. The gas works become the 
property of the municipality on the expiration of the concession 
next year. The present gas company pays dividend of 20 per cent. 
The tramway system of the town also becomes the property of the 
municipality in July next, and horse traction is being slowly but 
surely replaced by electric lines, the objection to the overhead 
system having been overcome by a compron ise that, во soon as an 
accumulator or conduit system of electric traction is perfected, the 
conversion of the roads to one or both of these perfected systems 
shall be adopted. Тһе cars used on the electric lines of Munich 
carry 40 passengers, and are said to be the finest in Europe. They 
have eight wheels on the bogie system, and can, it is urged in their 
favour, be used on very sharp curves. It is stated that the receipts 
on the lines converted to electricity have risen by 100 per cent. It 
is under consideration to charge the uniform rate of 10pf. (1id.) 
for all distances in the city. 


Provisional Orders.— The following additional notifications of 
intention to apply for Provisional Orders in the next Session of 
Parliament, have been given :— 

Electrical Power Distribution Co. for Cleckheaton (Yorks). 

Urban Electric Supply Co. for Crieff and Cupar. 

United Electric Light and Traction Co. for Falmouth. 

Potteries Electric Traction Co. for Fenton. 

Ventnor Electric Light Co. for Sandown and Shanklin. 

Electrical General Engineering Co. for Sevenoaks. — . 
ын Electric Corporation for Power Distribution for Stour- 

idge. 

District Council for Trowbridge. 


Reported Large Finds of Mica.—It is announced (from 
America) that probably the largest deposits of sheet mica ever 
discovered in the United States—if not in the world—have been 
found to exist near New Jersey, Orange County, New York. 


Salford—A Local Government Board inquiry was held here 
55 (Thursday) into the application of the Corporation to 
rrow a further £33,000 for electric lighting purposes. 


Smoke Nuisance.— At the Worship- street (London) Police Court 
last week, the Great Eastern Railway Company was summoned for 
permitting black smoke to escape from their electric lighting works 
at High- street, Shoreditch. The prosecutors (the Shoreditch Vestry) 
шр that many cases of nuisance of the kind were attributed 
to the difficulty of getting Welsh eoal, but in this instance the 
nuisance was во long standing that it could not be attributed to 
that cause. After hearing the evidence, the magistrate (Mr. Mead) 
said it was proved that out of 28 minutes’ of time there was 18 
minutes’ of black smoke, and that, he was satisfied, was, in such a 
district, a serious nuisance. He made an order that it be abated 
forthwith. Notice of appeal was given. 


Sofia. — The telegraph lines of this city extend over a distance of 
6,675 miles, and the telephone mileage is 1,028 miles. 


Taunton —A Local Government Bosrd inquiry was held here 
yesterday (Thursday) into the application of the Town Council to 
borrow £11,500 for electric light extension purposes. 


Theatre Lighting.— The new Princess's Theatre, Kennington, 
London, апа the new Empire Thertre, Bradford, are to be lighted 
electrically, each installation consisting of about 1,200 lights. 
Messers. Owen Lucas and Pyke are the consulting engineers for the 
work, and are preparing specifications for a complete generating 
plant for the first-named theatre, while current will be taken from 
the Corporation mains for the theatre at Bradford. 


Tunbridge Wells. For some some time past the question of the 
construction of electrio tramways has been before the ratepayers of 
this town, and at a recent meeting of the Ratepayers and Property 
Owners’ Association the matter was discussed. Councillor Ashby 
Wood pointed out that Tunbridge Wells possessed an excellent 
electricity station, and was therefore in a favourable position to 
carry out the scheme. 

Utah (U.8.A.).—An extensive electric plant was put in operation 
at Ogden, in the State of Utah, in May, 1897, which is claimed to 
be second only in size to that at Niagara. The power is derived 
from a river, the water of which is conveyed in pipes a distance of 
seven miles to the power-house. А pole line for the transmission 
of 10,000 н.р. to Salt Lake City, 35 miles away, has been con- 
structed, and an electric railway between the two points is 
projected. 


The name of the town. of Corral Hollow has recently been 
changed to Tesla, and the company owning the coal mines has 
devised a scheme for utilising the screenings and waste products at 
the mines for the generation of electricity and the transmission of 
current to Oakland, Alameda, and San Francisco. It is stated that 
contracts have already been made for the supply of sufficient power 
to pay interest on the entire investment. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Publishea 
їз compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


Nore.—The Specifications of Applications for Patents are not opan- to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk із sufixed, 


July 11, 1898. 


15,208. E. E. Оор. London. Improvements in electric heaters. 
15,222. Н. H. LAKE. London. Improvemente in electric accumulators. 


(J. Burns, France). 
July 12, 1898. 


15,235. A. J. WHEATLEY, Birmingham. Improvements in electrical time 
switches. - 

15,246. T. B. KINRAIDE. London. Improvements in automatic break or 
interrupter apparatus for electric currents." 

15,285. G. Е. Apams. London. Ап electrical generator. 

15,297. E. К. Jousxson, London. Improvements in and relating to 
gramophones.* | 

15,298. E. К. Јонхѕом. London. Improvements in and relating to spring 
motors for gramophones.* 

15,500. Е. P. Sxow. London. Improvements in electrically heated rolls 
for drying paper or fabric and for similar purposes.* 

15,503. Н. Н. лке. London. An improved method of and apparatus 
for generating and utilising electricity. (J. J. Feely. United 
States.)“ 

15,304. J. B. Lee. London. Improvements in and relating to primary 
batteries for generating electricity. 

15,346. J. I. CovurENAY. London. Improvements in secondary batteries 
or electric accumulators. (С. A. Faure. France.) 

15,347. J. G. Dixon. London. Improvements in electric switches.“ 

15,348. M. V. Gress. London. Improvements in coin-controlled phono- 
graphs or graphophones.* 

15,349. E. Franke. London. Improvements in and relating to mou'ds 
for casting electrodes. 


July 13, 1898. 

15,559. W. E. BunNAND. Sheffield. Improvements in electric arc lamps. 

15,388. J. Moores and Н. O. FARRELL. Manchester. Improvements in 
dynamos to be applied to cycles and other vebicles. 

15,421. A. M. Day and H. W. Cote. London. An improved electric lamp 
shade and terminal combined. 

15,430. W. P. Тномрзох. London. Improved diaphragm for electrolytic 
apparatus, (E. Langguth, Germany.)* 


July 14, 1838. 

15,443. Укнттүз LIMITED and L. J. STEELE. Birmingham. Improvements 
in electrical switches. 

15,463. F. J. GiLLIBRAND. Liverpool. Improvements in porous cells or 
porous division plates for primary batteries, electrolytic cells and 
the like, 

15,467 C. О. Bastian and A. Н. Ginpixcs. London. Improvements in 
electric time switches. 

15,473 J. Wynes, L. №. PERRYMAN, and J. C. Lroyp. London. Irn- 
provements in or relating to electrically operated station indi- 
cutors or the like. 

15,486 S. Z. DER Ferranti. Oldham. Improvements in conduits for 
electric tramways. 

15,493 A. Н. R. Pueman and G. Соррох. London. Improved electric 
hippodrome and apparatus for use therewith, 

15,496. T. B. Browne and F. L. MARTIN RAU. London. Improvements in 
or relating to electrical time-switches. 

15,498. T. Томмлзіхл. London. Improvements in or relating to wire- 
less telephony. 


July 15, 1898, 
15,509. H. №нірвоспхе and А E. J. BALL. Plymouth. Improvements 
in electric clocks. 
15,548. R. G. EvrnkD, London. Improvements in electrical tumbler 
switches. 
15,573. I. LaNDAUER. London. An improved process for the manufac- 
ture of metal paper by electro-metallurgy. 


July 16, 1898. 


15,646. №. GaRLAND. London. Electrically-operated cloth cutters.“ 
15,647. Н. B&TTERMANN. London. Improvements in electrically-ignited 
fuses for blasting purposes,” | 
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July 18, 1898. 


15,674. W. E. LaNapoN. Derby. Improvements in electrical communica- 
tion between passengers and guard in railway trains. 

15,686. E. S. Boum. London. New or improved means for electrical 
incandescent luminous advertisementa. 

15,703. E. Giatio, Liverpool. Improvements in primary batteries. 

15,724. О. Imray. London. Production of chromic acid by electrolytic 
oxidation of solutions of chromium oxide salts. (The Farbwerke 
vormals Meister, Lucius and Brüning, Germany.) 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can now be obtained at the uniform price o 
8d. each. 
1897. 
7,958. JAHNKE. Electric batteries. 
15,328. Lucas. Apparatus for operating two or more electric current 
switches simultaneously or periodically. 
15,472. Burton. Electric furnaces and processes of treating ores. 
16.788. LaNGpDoN.DaviEs, Alternating current motors. 
18,176. Hen. Electrical accumulators or storage batteriea. 
20,516. DyNMON D. (Cox and Smull.) Electric fire engines. 
20,325. Sait. Electric light fittings. 
235,025. HowaARD and Mayer. Process of manufacturing electric incandes- 


cent lamps. 
1898. 
10,808. Siemens Bros. & Co, ІлмітЕОо (Tribelhorn). Morse telegraph 
apparatus. 


11,153. SrEx«EkNs Bros, AND. Со, (LiMiTED). (Siemens and Halrke-Aktien 
Gesellschaft.) Electric arc lamps. 

11,783. Lake. (Willard.) Conductors for electric railways. 

12,550. SIEMENS BROS. AND Co. (LIMITED) and EBEL. Electric alarma. 


COMPANIES MEETINGS AND REPORTS. 


coma — 


Eastern Telegraph Co. (Limited). 


The fifty-second half-yearly ordinary general meeting of this Company 
was held on Thursday, July 21, 1898, at Winchester House, 50, Old Broad- 
street, to receive the Directors’ report and accounts for the half-year 
ended March 31, 1898, declare a dividend and bonus, and transact the 
ordinary business of the Company.” The Marquis ок TWEEDDALE presided. 

The SECRETARY read the notice convening ths meeting, and the 
minutes of the fifty-first half-yearly meeting, held on January 20, 1898. 
with the minutes of the extraordinary general meetings held on 
February 4 aud 5, and March 3, 1898. . 4 

The CHAIRMAN, having signed the minutes, said : Gentlemen, I will 
now, with your leave, move the adoption of the report and accounts, 
which you have in your hands, and which, I presume, you will take as 
read, Inthe first place, however, І am bound to refer to the death, which 
occurred in the early part of this year, of two of our Directors. Mr. Stronge 
joined the Company as the representative of the Treasury many years ago. 
He retired in 1895 from Government service, and from that time he acted 
as an ordinary Director of the Company, and proved in that capacity 
a valuable and useful member of the Board. Lord Sackville Cecil 
was а man of remarkable ability. He possessed a very competent know- 
ledge, both theoretical and practical, of telegraphic business. He was 
at all times indefatigable in attending to the business of the Com- 
pany, and we have every reason to lament the loss we have sustained 
through his deatb, at à comparatively early age. Fortunately we have been 
able to obtain the services of а gentleman who is, 1 may say, unrivalled 
in knowledge of telegraphic business—I refer to Sir Henry Fischer, who 
held the important post, for many yeara, of Controller of the telegraphic 
department of the General Post Office. I think there is no doubt that he 
will prove acceptable to the shareholders, and that he will make a most 
excellent Director. 

Turning to the accounts, gentlemen, the gross revenue for the half- 
year under review was £472,734, or a decrease of £7,088 as compared 
with the gross revenue for the corresponding period of 1897. An 
examination of the various sources of revenue shows, as usual, certain 
increases and decreases. Some of the decreases are undoubtedly due to 
the reductions of the tariffs following on the Telegraphic Conference held 
two or three years ago. There is some evidence that those reductions will 
in the course of time be recouped. We find that there are more messages 
and more words as compared with previous years, and therefore we have 
every reason to hope that in course of time the decrease due to the reduc- 
tions in the tariff will be recouped. Ав an evidence of the falling-off of 
the traffic locally, I may mention the case of the traffic between Greece 
and Turkey. This half-year compares with a half-year last year when 
that traffic was abormally high in consequence of the events then ruling in 
Greece and Turkey. The decrease from this source alone is more than the 
total reduction of £7,088 in our revenue for this half-year. 

The total ordinary expenses for the half-year to March 31 last amounted 
to £118,402, being an increase on those of the corresponding period of 1897 
of £8,293. This increase is principally due to the increase in the number 
of our staff at the head office, 12, and at stations 55. The introduction of 
automatic signalling, to which I referred at the last half-yearly meeting is, 
in a great measure, the cause of the increase in the station staff. This also 
accounts for the increases under the headings of maintenance and renewals 
of electrical instruments, furniture and fittings, travelling expenses, &c. 


TY 


I mentioned at the last meeting that the introduction of this new means 


of signalling would be attended with great benetit as regards speed and accu- , 


racy, and I am glad to say that our experience entirely confirms that. 
Thereis also a special item of over £5,000 for expenses under the head of 
negotiations, the result of which will be submitted to your consideration 
as soon аз the objects in view have been attained. 

Gentlemen, with respect to Abstracts A and B, it is right that I should 
point out that in order to make a just comparison between 1897 and 1898 
it will be necessary to treat the accounts as а whole. For this reason 
it has been considered desirable to increase the number of headings 
with the object of making & closer comparison of the several items 
composing the accounts, With the same object certain of the charges 
have been transferred from working expenses at stations to the 
general expenses in London. The total cost of each section or heading 
will thus be made clear, while it will not be affected in any way by this 
change. It merely means that the headings will be made clearer in the 
future than they are at present, while the actual expenditure is affected 
in no way whatever. 

The expenses attending repaira and renewals of cables amounted to 
£35,979, or an increase over those of the corresponding period of 1897 
of £8,435. It will be seen on reference to Abstract C that our ships 
have been again very fully employed in effecting repairs of our cables. 
Moreover, the amount of cable used has been considerably in excess 
of that which was used in the corresponding period of last year. I men- 
tioned this time last year that the expenses of repairing the cables then 
were abnormally low, and this year they are somewhat higher than the 
average, That, however, we must always expect. It depends really on 
the amount of cable we have to put in and the nature of the fault. Some 
faults require, perhaps, only three or four knots of cable, but other faults 
may require 100 knots. Happily our ships have also been employed on the 
repairs of other telegraph companies' cables when not required on our 
own service, and the amount so earned during the half-year comes to 
£24,299,as against £20,885 in the corresponding period of the previous year. 
The increase in the actual expenses of our ships 1з due to their having been 
at work for а greater number of days duriug the half-year under review 
than in the corresponding period of 1897. 

The result of the year's working may be summarised as follows: After 
providing the usual amounts for interest on Debentures, Debenture stock 
and Preference shares, and charging the bonus paid to the staff and an 
extra one-half per cent. bonus on the Ordinary share capital —which I am 
glad to say we have been able to give you tbis year, and thus fulfil a promise 
I held out at the last meeting—we are able to carry to the general reserve 
fund the sum of £60,000, and to the other reserves £30,000. "This, how- 
ever, from the slight reduction in our revenue, tlie increase in the expenses 
relating to the repairs to cables, together with the extra amounts distri- 
buted by way of bonuses, is rather less than in the previous year. I hope, 
however, that we shall be able to make it up in the course of the half-year 
which we have just entered upon. 

It will be noticed from the report that the Royal assent bad been 
given to the Bill promoted by the Eastern Telegraph Co. for the con- 
version of the Six per Cent. Preference shares into Three and a-Half 
per Cent. Preference stock, and that the Directors consider it is now 
expedient to convert the Ordinary shares into Ordinary stock. The 
former operation has been carried out successfully in accordance with 
the Act, and it now only remains to convert the Ordinary shares into 
Ordinary stock. In doing this we are only following the example 
of almost all the great and leading undertakings in the country, who 
preferred to have their capital expressed in Ordinary stock, Preferenee 
stock and Debenture stock. There are several advantages in favour of 
stock as compared with shares, both from the Company's as well as the 
investor's point of view, There will be a considerable saving of labour in 
the registration department—stock is usually quoted at а closer price than 
shares—and it will be possible to make an investment of any specific amount 
of over £10 so long as no fraction of a pound is included. Generally speak- 
ing stock is more popular than shares with investors, and it has been 
proved by past experience that the conversion of shares into stock 
tends to improve the market value of an investment. I have no doubt, 
therefore, that the proposed conversion will meet with the approval of 
every one of our shareholders. You have noticed from the report that 
it has been decided to lay down additional cables from Porthcurnow to 
Gibraltar, and from Gibraltar to Malta. We also intend to lay anotber 
cable between Malta and Alexandria, the whole being with a view to 
improve and generally to facilitate the transmission of messages to and 
from Egy pt aud the l'ar East. 

I have no doubt that those who have watched the history of this Com- 
pany will recognise that it has always been our policy to render our service 
as perfect in point of security, speed, and freedom from foreign control 
as money and skill can make it. This is the best and, in my opinion, the 
only way we can hope to maintain the high position we occupy in connec- 
tion with the business of submarine telegraphy. 

Iam happy to say that the issue of £500,000 of Three and a-Half per 
Cent. Preference stock which was offered to our Ordinary shareholders has 
been fully subscribed by them, and I think it would be difficult to find а 
safer Three and a-Half per Cent. investment. 

-There is one other subject I have to refer to, namely, the purchaze 
on account of the Associated Telegraph Companies of the lease of a plot 
of land situated in Finsbury-pavement with the object of providing 
a suitable building for the present and probable future requirements of the 
whole of the associated companies. The demand for more space to carry 
on the increasing business of the associated companies at a reasonable 
rental has induced us to take this step, which I think a wise one, and I 
feel confident that it will prove an economical one. Apart from the 
question of economy, and the convenience of having a building of our own 
specially designed to meet our increasing requirements, it appeara to us 
very desirable that we should possess a building which will be looked upon 
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as the home of the Associated Submarine Telegraph Companies. We do 
not obtain possession of the site for about a year. The plans, however, are 
being carefully prepared, but it will probably be two or even three years 
before we move from our present offices. With these few observations I 
will a-k your approval of the following resolution, namely :— 

“ That the printed report and accounts of the Directors to March 31, 1898, 
submitted to this meeting, be and the same are hereby received und adopted ; 
that the final dividend paid on the Preference shares of the Company to 
June 80, 1898, at the rale of 6 per cent. per annum, less income taz, be 
approved ; and that in accordance with the Directors’ recommendation a 
^ dividend be and is now declared of 28. 6d. per share, with a bonus of Js. per 
share, both free of income tax, on the Ordinary shares of the Company, 
making, with previous payments by way of dividend on account, a total pau- 
ment of 7 per cent. on thosc shares for the year ended March 31, 1898." 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Mr. J. Denison 
Pender) : I beg to second that resolution, 

The CHAIRMAN : Gentlemen, you have heard the resolution proposed 
by myself and seconded by Mr. J. Denison Pender; those who are in 
favour of it will please to signify the same in the usual manner. The 
resolution was carried unanimously. The business of the Ordinary 
Meeting being closed, the Secretary read the notice convening the 
Extraordinary General Meeting. 

The CHAIRMAN said: Gentlemen, I have to move— 

“ That the 400,000 shares of £10 each in the capital of the Company, 
which have been issued and fully paid up, be converted (аз and when the 
Directors determinc) into stock.” 

The VICE-CHAIRMAN : I have pleasure in seconding that. 

The CHAIRMAN : I need not dwell on this‘resolution. I have already 
referred to the advantages which almost always attend the conversion of 
shares into stock, and therefore I will at once put the resolution, and ask 
you to signify your assent in the usual manner. The resolution was 
carried unanimously, Gentlemen, that constitutes the business of our 
meeting. 

A SHAREHOLDER moved a vote of thanks to the Chairman and the 
Directors which, on being seconded, was put to the meeting and carried 
unanimously. 

The CHAIRMAN: Gentlemen, on the part of my colleagues and myself, 
I am very much obliged to you for the honour you have done us in 
expressing your confidence in us again. I believe that the Company is in a 
most prosperous condition, and that it will continue so. 

Mr. F. CROCKFORD (a Shareholder): Ido not think we ought to 
separate to-day without tendering a vote of thanks to the staff of the 
Company. 

The CHAIRMAN : That is perfectly in order. 

Mr. CROCKFORD : The staff belonging to this Company is excelled by 
no other Company or public body of similar size, and I think that our 
оа аге due to them for the admirable way in which they perform their 

uties. 

Major SMITH, J. P.: I second that. 

The CHAIRMAN : I beg to thank you, gentlemen, on behalf of the 
staff for the honour you have done them. 

The proceedings then terminated. 


Brazilian Submarine Telegraph Co. (Limited). 


An extraordinary general meeting of this Company was held on Wed. 
nerday at Winchester House, Old Broad-street, Mr. J. DhNISoN PENDER 
presiding, to consider and, if thought fit, sanction ап agreement between 
the Western and Brazilian Telegraph Co. (Limited), the London Platino- 
Brazilian Telegraph Co. (Limited) and the Brazilian Submarine Telegraph 
Co. (Limited); and a further agreement made between the Brazilian Sub- 
marine Telegraph Co. (Limited) and William Stratford Andrews. 

The SECRETARY (Mr. Richard Collett) having read the notice calling 
the meeting, | 
. The CHAIRMAN said: Gentlemen, paragraph 2 of the Report seta 

forth in а few words the chief reasons which have led to the Boards of the 
Western and Brazilian, the Platino, and your Company concluding the 
agreements referred to in the Report and Notice, which you are now asked 
to consider and approve. That paragraph is as follows: 

„These two Companies having been formed under the same auspices, 
and being bound together by joiut-purse agreements, it has long 
appeared to the Board that a closer union would greatly promote 
their common interesta, and tend to increased prosperity and increased 
stability if satisfactory terms could be arranged." 

A few weeks ago, at our half.yearly meeting, I held out hopes—in 
fact, I think I gave you as much as a promise—that you would 
be shortly called together to consider an agreement for much closer 
working with the Western and Brazilian Compauy. You are here 
in fulfilment of that promise I then made to you. We have never met to 
consider and, I hope, to pass, a more important agreement than that about 
to be submitted to you. It is the result of many months’ hard and 
constant work ; but before I ask our solicitor (Mr. Dawes) to read the 
heads of this agreement to you, I will very briefly describe the 
geogr&phical positions of the companies with which we are about to 
have still more intimate relations. Early in 1873 the Brazilian Company 
and the Western Company were formed to provide telegraphic communica- 
tion with South America, the former to lay the ocean cables from Lisbon 
to Pernambuco, and the latter а coast cable from the northern to the 
southern provinces of Brazil. Communication with Uruguay and Argen- 
tina was subsequently provided by other companies—the Platino Company 
and the Montevidean and Brazilian Telegraph Co. There were, however, 
five separate companies concerned in laying aud working the linea between 
Europe and Argentina, the reason for tbat chiefly being that it was then 


nct quite so easy to get money for telegraph purposes as it is to-day. If 
such a thing were undertaken to-day it would be by one Company. As 
was natural and prudent under the circumstances, arrangements for mutual 
benefit and support were made by the companies entering into arrange- 
ments for pooling their receipts. The Western Company and the 
Brazilian Company from the first pooled and shared their joint 
receipts, but neither had a voice in the management or expend- 
ture of the other. The Western Company also had a joint purse 
with the Platino Company and the Montevidean Company, by which they 
practically rented and, in reality, controlled those two companies, and thus 
avoided separate management. Subsequently, by exchange of shares, the 
Montevidean Company was acquired and merged in the Western Company, 
and by a similar process nearly all the shares in the Platino Company have 
been acquired by the Western Company. Therefore, as you see, during the 
course of years those southern companies have been in existence they have 
gradually become united or joiued together in one way or another, and we 
now propose to carry that step further and bring the Western and the 
Brazilian Submarine Companies into closer working. The growth of 
traffic has called for the duplication of the Brazilian Company's 
entire system and of the Western Company's cables between 
Pernambuco and Montevideo. As you know, this was carried 
out some years ago. In 1894 the Western Company and our : 
Company, with the West Coast of America Co., combined for the 
erection of land lines from Buenos Ayres to Valparaiso, where those 
lines joined the West Coast of America cables, and thus our route had the 
advantage of the West Coast Company's collectingand delivery ground in Chili 
and Peru. Competition has also arisen at various pointe. A cable from New 
York pasees through the West Indies to the north of Brazil, this is a French 
cable and is known as the French route. It is а French cable, and is laid 
in connection with а cable across from France to the United States. 
Another cable runs from the coast of Africa to Brazil, and in Chili, Peru and 
the River Plate there is active competition for the traffic by a North 
American company with cable from Chili to the United States. 'To deal with 
this competition in the most effective manner, it is necessary our companies 
should have one policy, and no divergent interests. The only apparent 
way of obtaining this is by widening the scope of the existing 
joiut purse to that of the proposed joint working agreement. As 
» partnership & joint purse agreement is very well so far as it goes, 
but it carries with it no obligations as to expenditure or acceptance 
by all concerned of any general policy. Frequently the interests of the 
different bodies of shareholders may clash; and upon questions of main- 
tenance, dealing with competition or other matters disputes have arisen, and 
lawsuits resulted on account of the individual interests of the separate com- 
panies. Under the proposed agreement all such differences would disappear, 
aud the joint working under one Board aud under one management can, in our 
opinion, only lead to results beneficial to the united bodies of shareholders, 
because consideration will not have to be given to the special interests of any 
one company, but to the interests of the whole; aud, surely, having regard 
to the traffic we carry, the interests of the who'e must be the interests of 
the individual companies. "The arrangenient will also naturally lead to an 
improvement in the service, which will be advantageous to the South 
American Governments, the producers on the other eide, and the merchants 
and traders in all parts of the world that deal with South America. For 
many years negotiations have from time to time been started to procure 
the result we have now arrived at, but they have as often resulted in 
failure. It is therefore with great pleasure that the Boards of these 
two Companies, the Brazilian Submarine and the Western and Brazilian, 
bring this agreement before their respective shareholders to-day. I 
do not for one moment wish to say that we have got all we aeked for, but 
you will agree with me tbat such an important business as this could not 
have been carried through without a considerable amount of give and 
take on both sides. The Western Company are now holding their 
meeting to place the agreement before their shareholders and get the required 
sanction to carry it througb. Your Directors have, contrary to their 
general rule, sent out proxies to all the shareholders, as they feel that it 
is a matter upon which the smallest as well as the largest shareholder 
should have the opportunity of expressing his opinion. We have received 
а very large number of answers, and with three exceptions (you may 
really call it one exception) they have all been favourable to the 
policy of the Board ; and the one gentleman who has dissented generally 
dissents to the action of the Directors when he receives the yearly 
accounts. Still he has not sold his shares, and he cannot be waiting 
to get his money back, because the shares have gradually improved 
in value. I do not think he can be very much annoyed with us, 
because he goes on holding his shares, whereas he would have a very good 
profit if he chose to sell them. Now I will ask our Solicitor to give you 
the heads of the proposed agreements, so that you may have really as 
much iuformation on the subject as we can give you in a short space 
of time, because it must not be forgotten that these agreements, 
although we put them before you now, and they take comparatively 
a few moments to read, have taken us months and months to thrash 
out. I think, however, that there are one or two other points 
that I may mention before Mr. Dawes explains. Опе point is ав 
to the basis of valuation agreed upon. First of all, with respect to that, 
it is quite fair to take the market value, but directly it is known that two 
companies are in negotiation with a view to dealing with the shares, the 
pulse of the Stock Exchange is very sensitive, and the shares immediately 
begin to change in value. I think you will therefore agree with us that that 
is not the time to rely on market value. We then considered it in this 
way: You have had for а considerable number of years the very fair 
dividend of 7 per cent. You have had your capital strengthened by 
putting а considerable amount to reserve—some gentlemen thiuk that 
too much has been put to reserve; but we, the Directors, are 
very strong about that. Looking at the past, as I say, and ав far 
as possible looking to the future, we have in this agreement considered 
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this — Can we, by this interchange of shares, continue to give 
you the dividend you have had and continue to strengthen your capital 
by adding to the reserve? Gentlemen, we find that we can do that. 
We therefore strongly recommend you to accept the terms which 
are put forward. I do not mean to say for one moment tbat we have 
got All we asked for— we have not—and 1 will go a little further and say 
that we have treated the Western shareholders liberally. But look at 
what you are getting. You have got a cable running from Lisbon 
to Pernambuco and the Western Company on from there to Buenos 
Ayres, carrying the same traffic. That at present is divided by two 
managements and two Boards. The Directors of the other company 
will come on to our Board, and we shall go on to their Board. 
That means that whenever any question comes up which concerns the 
two companies, we are all there to thrash it out and settle it at once. 
It does not mean that you will have to refer it to one Board and then 
to the other, with the result that perhaps it will take months to 
settle. In these days such business must be dealt with promptly. 
The Deferred shareholders in the Western Company are, I believe, from 
what one hears in the papera, rather dissatisfied with the arrangement. 
But, gentlemen, look at the value of their shares before these negotia- 
tions were entered upon. A year ago that value was about £2, Directly 
it was known that the two Boards were in negotiation, as I pointed 
out to you before, there was a speculative value put on these shares at 
once, and they gradually rose to something like £5—I think close to £5. 
Then when the report comes out, and they see what they are going to get 
which works out at about £4. 8s. 1ld.—naturally the shares fall to the 
actual known value under theagreement. But I do not see anything to be 
dissatisfied with in that. I am ascertain as 1 am standing here that if the 
agreement is thrown out by them and if it is thrown out it will be thrown 
out by the Deferred shareholders in the Western and Brazilian Co., 
not by the other shareholders, who do not get во much benefit as the 
deferred—if it is thrown out, the Deferred shares will tumble down to 
their old price. I will now ask Mr. Dawes to read the heads of the agree- 
ments. 

The Solicitor (Mr. Dawes) having read the agreement, 

The CHAIRMAN said: Before I put the resolution, does anyone 
wish to ask any question or to say anything about the agreements! If 
not, I will put the resolutions en bloc, as they appear upon the notices sent 
out to the shareholders. 

The resolutions were then taken as read. They provide for the increase 
of the capital of the Company by the creation of 120,000 new Ordinary 
shares of £10 each, to be issued and allotted at such times and to such 
persons or corporations and in such manner as the Directors may deem 
expedient, and for such modifications of the Articles of Association of the 
Cowpany as may be necessary to meet the issue of this additional capital, 
and to provide for the terms of the agreement entered into between the 
Brazilian Submarine, Western and Brazilian, and London Platino-Brazilian 
Companies. 

Dr. ELLERY-TREWHELLA : I do not know if I understand the thing 
aright when I ray that I imagine this to be а temporary arrangement, as 
it were, for five years. 

The CHAIRMAN: Yes, it comes to that. 

Dr. ELLERY-TREWHELLA : I am quite sure that my co-shareholders, 
judging from the history of the directorate in the past, will manifest every 
confidence in connection with thia important scheme, and will not inter- 

se remarks which you may think not in our interests. 

Tbe CHAIRMAN : I am very much obliged to you. This isa matter of 
very great importance to us, and the spirit in which we have been received 
shows the confidence the shareholders have in the Directors. We consider 
this a very high compliment. 

Mrs. M. T. BEER asked if those who held Preference shares in the 
Western and Brazilian Co. would derive benefit by passing the resolutione! 

The CHAIRMAN: J should certainly say they would ; but perhaps you 
had better ask independent advice. ł should approve if J were in your 

lace. 
i A SHAREHOLDER asked if it was necessary to create as many as 
120,000 new shares. 

The CHAIRMAN: There is no good in making two bites at a cherry. 
We have therefore taken power to raise more, but it does not at all mean 
that we are going to raise more. At present we do not contemplate 
raising any more than what is required for carrying out these agree- 
ments. In answer to other questions he stated that the proportion which 
would be required would be about two-thirds of the amount. 

Mr. FREDERICK YOULE seconded the resolutions. 

The CHAIRMAN put them to the meeting, and declared them carried 
unanimously, adding that there would be a confirmatory meeting on 
August 11. 

Dr. ELLERY-TREWHELLA proposed a cordial vote of thanks to the 
Chairman and Directors, which was carried by acclamation. 

The CHAIRMAN, in acknowledging the vote, repeated that the way 
in which the matter had been dealt with by the shareholders had been a 
source of great pleasure to the Directora. 

The proceedings then terminated. 


Western and Brazilian Telegraph Co. (Limited). 


An extraordinary general meeting of this Company was held at Win- 
chester-house, Old Lroad-street, E.C., on Wednesday, at which Mr. W. S. 
ANDREWS presided, for the purpose of considering and sanctioning an 
agreement made between the Western and Brazilian Telegraph Co. 
(Limited), the London Platino-Brazilian Telegraph Co. (Limited) and the 
Brazilian Submarine Telegraph Co. (Limited), and of approving a resolu- 
tion amending the Articles of Association of the Company to meet the terms 
of this agreement, 


The SECRETARY having read the notice convening the meeting and 
also the minutes of the 35th ordinary general meeting, : 

The CHAIRMAN said : Gentlemen, I propose to make only a few 
remarks until the agreement has been read, but I would observe that 
that document is the outcome of very many months continuous considera- 
tion and labour and that I think it is à good measure in the interests of all 
the shareholders, and that it will place them in a position where there will 


be an absence of those violent fluctuations which we have so frequently had ` 


to lament of late years in the conduct and management of our busine:s. The 
financial strength of the united concerns will be very great, and we 
believe that they will be worked largely to the increased advantage of the 
proprietary. І до not know that I need вау more at the moment, but I 
will ask the Solicitor to read the Agreement. 


The SOLICITOR to the Company read the agreement dated July 14 
instant, the substance of which has been placed before the shareholders of 
the Company in the circular convening the meeting. The Solicitor also 
read an agreement of the same date, the Chairman explaining that the 
chief agreement referred to another document for the exchange of the 
shares, und it was this agreement he had asked the Solicitor to read. The 
Company was not a party to it, the Solicitor explained, but Mr. Andrews, 
as Chairman of the Company was, as a trustee, a party to it. 


The CHAIRMAN then said: Well, gentlemen, you have heard these 
not very simple documents read. We have received large support from 
the shareholders, and although they have not had the benefit of bear- 
ing the agreements and the explanations, thev have forwarded proxies 
to the extent of between 46,000 and 50,000 votes, denoting their 
approval of the arrangement which has been come to. In fact I 
have received from only a very few shareholders any intimation of dis- 
satisfaction, and this dissatisfaction has come from gentlemen who 
thought the Deferred shareholders were not getting quite so much 
as they should. I think we shall show these gentlemen that 
the Deferred shareholders are proportionately getting more in the 
shape of dividend than all the other shareholders — considerably 
more. You will have observed one fact in all the documents— 
that ie, we do not to-day speak of an “amalgamation.” This is 
not an amalgamation at all between the Companies, nor does it 
partake of the nature af an amalgamation. It is simply ап arrange- 
ment for closer working between the Companies, each Company con- 
tinuing its separate existence, ita separate accounts and revenues, and 
with separate responsibilities and obligations. With respect to the ides 
that has prevailed in the minds of some gentlemen, it will be seen that as 
the Companies are continuing as separate concerns, the contention that the 
Deferred sharcholders would come in, in the case of a winding up, for & 
share of the capital equally with the Preferred has no application what- 
ever in the present case, Lecause, under the proposed arrangement, each 
Company continues working as hitherto in all respects. Every effort 
was tnade by the Directors (and 1 am sure you will quite understand-that 
they have ro personal predilection or personal desires in any of these 
matters), to procure such an offer being made by the Brazilian Submarine 
Company as woull be satisfactory to our shareholders, and I think when 
I call your attention to this remarkable fact, that during the last five years 
the dividends received by the Deferred shareholders amounted, per annum, 
to only 9d. per share, or 10s. per cent., and that under the proposed 
arrangement they will get 5з. 1084. per share on each £7. 10z., and they 
will be receiving £2. 118. 19d. per cent. per annum. If you compare that 
with the 10s. per cent. received for five years, I think you will agree with 
me that the Deferred shareholders have certainly very little of which to 
complain. In fact, as I said before, they are proportionately ia a better 
position than all the other classes of shareholders, whereas by remaining 
as at present the Deferred shares have to stand the racket of the enterprise. 
The Preferred get a very small increase of 3s, 8d. per cent., but they, on 
the other hand, are in a protected and safe position. The Deferred has to 
suffer all the losses, which may be very great, and, as you know, recently 
they received nothing for a very considerable period. Besides this it must, 
of course, not be forgotten that what ia being offered to the shareholders 
is practically an option. They may accept the otler or they may reject the 
offer. If they accept the offer they would become shareholders of the 
Brazilian Submarine Co, and if, on the other band, they decline it, 
they simply remain as shareholders of the Western Brazilian, and they 
will continue as under the existing agreement, the revenues and expenses 
being still kept separate and independent, as they now are. It is quite 
true that the Western and Brazilian and the Platino Companies’ revenue 
have improved, and that they are improving in a very satisfactory way. 
The revenue of the brazilian Submarine Telegraph Co. is also improving in 
a very satisfactory way, and we cannot improve without that Company 
also improving. The character of the position is seen by this — they 
improve more than we do. Con:equently апу gentleman who exchanges 
his shares in the Western Co. will not be giving up any improve 
ment which we are so glad to see at present, they will not only be 
actually conserving that improvement, but they will be“ going one better, 
and obtaining & greater improvement than they would have had if they re- 
mained apart from the Brazilian Company. At times, of course, there hss 
been friction between the Companies, owing to separate and contrary points 
of view. Well, now, our present object is to identify the interests more 
nearly во as to harmonise these views and that there may be no con 
flicting interests. We believe the result of the joint Board an que 
united working of these Companies will be to produce а satisfactory 
economy which will, of course, go to the benefit of the prop p 
What has operated with us & good deal has been this— we believe that 
by uniting our action and working together we may largely _ improv 
the conduct of the lines, so that we may be enabled to give in 
facilities, which will largely encourage the development of the traffic. 
Of course, by this means we should thus obtain an improved service alik 5 
in the beat interests of the Governments end the great and important mer 


m. 
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cantile and general interests of Brazil and other parts of South America, 
as well as of this country and Europe and North America. Those share- 
holdera who exchange their shares will obtain, as we believe, increased 
financial strength with leas fluctuation, a more secure and steady average 
prosperity for the Ordinary as well as for the Preferred and Deferred. 
Although the Preferred get a very small advantage it must be remem- 
bered that they were protected against all the worries and troubles 
and absence of dividend which the Deferred experienced. Gentlemen, I 
do not know that I can вау very much more in connection with the 
agreement, I think I have gone into near all the points you care 
to know anything about. The great thing is that by this arrange- 
ment we improve our service and we believe we shall be enabled 
to give more satisfaction to the Governments and that the interests 
of the Governments will be better served by the strong associa- 
tion of capital, such as this arrangement will bring about, than 
is the case even at the present time, although we have always 
done our best to meet their views. Gentlemen, I beg to propose— 


“ That the agreement dated July 14, 1898, and made between the Western 
and Brazilian Telegraph Co. (Limited) of the first part ; the London Platino- 
Brazilian Telegraph Co. (Limited) of the second part; and the Brazilian 
Submarine Telegraph Co. (Limited) of the third part, now read to the meet- 
tng, be and it is hereby sanctioned and approved.” 


Mr. GOODSALL seconded the resolution. 

Major COTTON said he thought the shareholders of the Company were 
very much indebted to the Board for the scheme they had brought before 
the shareholders. The idea underlying the scheme was a very good one, 
&nd he thought it should meet with the support of all classes of share- 
holders. However, he must say, as a Deferred shareholder, and a large 
Deferred shareholder—his stake in the Company being considerable— 
that the allocation of the shares of the Brazilian Submarine seemed to 
him most unfair to the Western and Brazilian Deferred shareholders. 
Whilst adinitting that the scheme was a splendid one for the Ordinary and 
Preferred shareholders, he wished to know if anything could be done for 
the Deferred proprietors. 

The CHAIRMAN (under the advice of the Solicitor) explained that the 
scheme could not be modified. The shareholders must either accept or 
reject the resolution. 

Major COTTON said he looked upon the agreement as constituting prac- 
tically an amalgamation. 

The CHAIRMAN (interposing) remarked that he had been particularly 
anxious in his speech to impress upon the shareholders that the proposals 
did not constitute an “amalgamation,” but that they embodied a closer 
working arrangement. 

Major COTTON: As the Chairman had told him there could be no 
moditication of the scheme in the interests of the Deferred shareholders, 
he would gladly support it. 

Mr. ENNIS said he had been disposed to take the same view as Major 
Cotton in regard to the Deferred shareholders. It seemed they were only 
receiving a fraction over the value of their shares, and no consideration 
was being given them for any future advantage which might accrue. He 
wished to know whether the shareholders of the Western and Brazilian 
Company could elect to transfer, say, a moiety of their shares in exchange 
for Brazilian Submarine shares, keeping the other moiety as Western 
and Brazilian shares. Could there be any renunciation of the agreement ? 

The SOLICITOR explained that the agreements were in perpetuity. 

Mr. ENNIS further inquired what percentages were allocated to each of 
the three Companies under the scheme. On the whole, he considered 
that the proposals were generally advantageous to the Companies. 

The CHAIRMAN: The percentages remain as they are, and they 
follow the existing agreements. As to the expenses, the same thing 
applies. In answer to the question whether the shareholders in this 
Company can exchange а part, instead of the whole, of their shares 
as you rightly suggest, Mr. Ennis, they can do so if they like. 
The proxy question was a good deal discussed, and we quite agree 
with you jt is an unusual clause, but this is an unusual agreement, and 
it ia au endeavour to harmonise very different interests, and to work a 
thing homogeneously which has never been во worked up to the present 
time. The object of the proxy clause is to neutralise the absence of any 
particular Director at a critical period —absence from sickness and emer- 
gencies of that kind. Of course, there was no idea when framing the 
clause of any particular Director neglecting hia duty. 

Mr. ENNIS said he was quite sure of that. - 
Mr. PEARSON remarked that the Chairman had not explained why th 
division in respect of the exchange of shares had not been based on market 
values, This he contended was the most correct basis on which the 
division could be made. Both the Preferred and the Deferred shareholdera 
paid the same price for their shares, £7. 10s., and a proper basis would 
have been their respective rights. The Deferred shareholders have been 
entirely unrepresented, and he thought that the Directors should have 

obtained an independent actuarial value of the shares. 

The CHAIRMAN : In all these things time is an important element. 
If you go back to March, 1898, you will find the Deferred shares at 35, 
and if you follow that up to July, 1897, you will find them at 24. How 
were you going to get at values in the face of such violent fluctuations ? 
_ The CHAIRMAN then put the resolution to the meeting, and declared 
it carried by an enormous majority, only three hands being held up against it. 

The resolutions modifying the articles of association so as to enable the 
arrangements to be carried out and already set out, were unanimously 

agreed to. 

Mr. ENNIS, moving а cordial vote of thanks to the Chairman and 
Directors, said that great credit was due to the Chairman for his able con- 
duct in the chair and his lucid exposition of the proposals. 

Major COTTON seconded the motion, which was carried unanimously 
and the proceedings terminated. 


Direct United States Cable Co. (Limited). 


The forty-second Ordinary General Meeting of this Company was held 
on Tuesday at}Winchester House, Old Broad-street, Mr. E. M. UNbERDOWN, 
Q.C., presiding. 

The SECRETARY (Mr. T. Finnis) read the notice calling the meeting, 
and the minutes of the last Ordinary General Meeting, which were approved 
by the present meeting. 

The CHAIRMAN: Gentlemen, I assume that you will take the report 
as read, and I will make a few observations on the general business of the 
Company. You will remark that the revenue for the six months ended 
June 30 last, after deducting out payments, amounted in round figures to 
£52,233, while the working and other expenses, including income tax, but 
exclusive of coat of cable repairs, absorbed £21,686, leaving a balance of 
£30,547 as the net profit. This with £4,090 brought forward from the 
previous half-year makes a total of £34,637, which has been appropriated 
as follows: Interim dividend of 3s. per share for quarter to March 31, 
£9,106 ; proposed final dividend of 3s. per share, together with a bonus of 
ls. per share, to June 30, £12,142; transferred to the reserve account 
£10,000; and proposed to carry forward £3,389, making together the 
£34,637 already mentioned. Now, with regard to the revenue, this has 
been larger by £8,340, or, say, 19 per cent., than that earned in the same 
period of 1897, but we have thought it prudent to point out in the 
report that ‘a portion of this considerable increase must be attri- 
buted to exceptional causes.” We are all sorry for the existence of 
exceptional causes when they are warlike cause3, interrupting the other 
business of the world, and causing a great deal of difficulty and misery ; 
but, a3 people sometimes profit by the misfortunes of their fellows, it 
appears that the telegraph companies do so in this instance. The usual 
details of the expenditure in London, and at the stations are given, as usual, 
in abstracta A and B in the printed accounts, and with the two exceptions 
of maintenance and renewal of instruments, lines, &c., and repairs, &c., to 
buildings, the expenditure remains about the same as last year, in 
spite of the much larger traffic we have had to handle. We have 
adopted certain improvements in duplex working over the cable, and pro- 
vided for automatic working on the land lines. That has temporarily 
increased the item of maintenance, while a periodical renovation of some 
of the station buildings accounts for the increase in the item of repairs 
апа renewals to buildings, &c. 'The most important item we have to 
deal with on these occasions is that of the cable repaira, and that 
I am bound to say has been considerable during the last year. We 
have had one or two repairs, not of an extremely serious character, 
but which have still cost us £8,260. Now that, with £2,000 written 
off our buildings account, we have as usual charged to the reserve fund 
account, but this account has been credited with £5,948 from interest 
on the investments and with £10,000 by a transfer from revenue, bringing 
up the balance of the reserve to £351,455 at cost ; but, аз you are aware, 
fortunately, the value of the investments is very considerably in excess of 
that amount. Now, dealing for a moment with the way we treat that, it 
may at first sight appear that the system we have adopted of carry- 
ing certain amounts to the reserve fund, which is a genera! reserve 
fund, and is intended not only for a reserve fund for the equalisa- 
tion of dividends, provision for the future, and so on, but is also 
at the same time a maintenance aud repair fund —it may appear 
that that system is open to criticism, but 1 think it will be obvious 
to anyone who considers the matter carefully that this is the best 
and most practical mode of dealing with our expenditure in that 
respect, because there are very large items occurring sometimes. A 
particular period of six months may be comparatively free, but a deep- 
sea repair, which took place some years ago, swallowed nearly £60,000. 
It will be obvious that if we were to put all that upon one particular half- 
year it might act very unfairly, and at another time it might appear to 
result too favourably. We think that by keeping the matter in the 
position we do now we ensure continuity in dealing with the finances of 
the Company, while at the same time we amply provide for any of the 
casualties arising out of the different repairs. I think you will agree with me 
that the past year altogether may be considered as very prosperous. 1 have 
mentioned that the repairs have been heavy, but fortunately the increase in 
the traffic has largely helped us to deal with them. The bonus you were goo 1 
enough to direct the Board to give to the staff has been distributed, апа 
has given very great satisfaction to them ; and I have great satisfaction in 
saying that their energy aud good behaviour merit every praise from the 
proprietors, Now, if I compare these figures, it may Le interesting to you. 
The receipts for the year 1896-97 were £91,493, while those for 1697-98. 
were £102,531, showing an increase of 12 per cent. upon the whole of the year. 
The expenses in 1896-97 were £39,576, but iu 1897-98 they were £41,409, 
which shows an increase of 5 per ceut. ; but then those expenses include the 
bonus I have already spoken of. The net increase is something like 164 
рег cent. The dividends that we paid in 1896-97 were £36,426, and for 
1897-98 they amounted to £39,461, which is an increase of 8} per cent. 
upon the amount of the dividends ; while, upon the whole, we have carried 
a very considerable increase to our reserve fund. Now I donot know that 
it is necessary for me to go into any further particulars. Of course, we 
know that various plans and projects for cables are continually 
going ou. We know that several new routes have been opened, some 
of which are favourable to ourselves. For iostauce, the cable to 
Bermuda has been carried now as far as Jamaica, thereby connect- 
ing our West India Islands with our own colony of Nova Scotia, which 
connection is still further carried on by what I may call an “all-the-way 
British route" to the United Kingdom, and a great deal of traffic has 
necessarily passed over that, as being comparatively unaffected by the un- 
fortunate state of war which has been prevailing. Our policy, of course, is 
to cultivate our traffic, to deal with it as rapidly as possible, and to satisfy 
the public; and I think that, both on our own behalf and аз mem- 
bers of the allied companies, we haye, contrived to give satisfaction 
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. tothe public in general, which is manifested by the very large number 


of words which are sent over our cable. Our relations with our 
allies are of the most friendly kind, and I see very little that ia 
likely {о disturb our proeperity. Of courae, if new routes are open 
from Germany or from other parta of the Continent to America, they must, 
to & certain extent, interfere with us, because that portion of the traffic 
might not pass over our own lines and those of the companies allied to us, 
but, on the whole, there is a sufficient margin for increase, and I trust that 
we shall always secure the proper proportion to which we are entitled of 
the Atlantic traffic. The cable is working very well. The repairs we 
have made have enabled us to put in some lengths of new cable, and the 
accuracy of transmission has been unsurpassed. The business has been 
quite satisfactory up to the present, and, no doubt, if we lose anything 
in consequence of the greed of the public for information more or less 
accurate, we shall be recouped when business takes ita normal position, 
and when matters have assumed, as I hope they soon will, a more favour- 
able position. I now propose— ; 

" That the report of the Directors, dated July 12, 1898, together with the 
statement of accounts to June $0, 1898, annexed thereto, be and the same are 
hereby received and adopted ; and that a final dividend of 3s. per share, 
together with a bonus of 1з. pir share (both free of income-tar) be now 
declared, making with the three interim dividends already paid, a total 
distribution of 3} per cent. for the year ended June 50, 1898.“ 

Sir JAMES PENDER, Bart., M.P., seconded the motion. 

Mr. PARRITT said he thought that they must all be very pleased with 
the reports of the telegraph companies generally and of their own Company 
in particular. He saw, however, that they had among their investments 
on account of the reserve fund £2,000 in Preference shares of the Globe 
Telegraph and Trust Company, in which he was а shareholder. In that 
capacity he had no fault to find with this investment, but he hardly 
thought that it was an investment in which the Company ought to place 
money on account of their reserve fund. 

Mr. JOHN NEWTON stated that on behalf, of a company with which 
he was connected he had invested on account of reserve for that company 
in Preference shares of the Globe Telegraph and Trust Company at 17]. 
No class of property in the whole range of the Stock Exchange had 
maintained its value during the last seven or eight years so well as tele- 
graph property. They might also want to sell some of their reserve fund, 
and if they were to buy consols at the present price, he thought he could 
eafely back Globe Telegraph Preference shares as an investment which 
would prove more advantageous. 

The CHAIRMAN, in reply, stated that Preference shares in the Globe 
Co. were unobjectionable for other than the reasons mentioned, for they 
represented over an average a very large amount of telegraph property, 
which, taken altogether, was capable of paying a very fair interest. Оле 
of their Directora was also a member of the Board of the Globe Company, 
and he informed them tbat the value of the securities of that Company had 
increased over their cost price by £1,700,000. He thought that that was 
not а bad showing. He then put the motion, and it was carried unani- 
mously. 

The retiring Directors, Admiral of the Fleet the Hon. Sir Henry Keppel, 
Q.C.B., D. C. L., and Mr. John Varley were afterwards re-elected, as were 
also the auditors, Messrs. Deloitte, Deve-, Griffiths and C»., and Messrs. 
J. and J. Sawyer and Co. 

Mr. JOHN NEWTON then proposed a vote of thanks to the Chairman 
and Directors, and said that he entirely endorsed the principle adopted by 
the Board in regard to their reserve fund. А 

Capt. GOODSALL seconde.1 the motion, which was carried unanimously. 

The CHAIRMAN: On behalf of myself and my co-directora I beg to 
thank you very much for this expression of your approval ; and I think I 
should like to associate the vote with the staff, which has done its work iu 
& very excellent manner. 

The proceedinga tlien terminated. 


Globe Telegraph and Trust Co. (Limited). 


The twenty-fifth ordinary general meeting of this Company was held on 
Tuesday, at Winchester House, Qld Broad-street, London, under the 
presidency of the Most Hon. the Marquis or. TWEEDDALE. 

The SECRETARY (Mr. Sidney Collett) read the notice calling the 
meeting, and the minutes of the last m22tings were confirmed. 

The CHAIRMAN then said: Gentlemen, in moving the adoption 
of the report and accounts, I have to refer with sincere regret to the death 
of our valued colleague, the late Lord Sackville Cecil. He was a man 
of very remarkable ability, and he gave the most unremitting attention to 
the business of the Company. We hace strengthened the Board by the 
appointment of Sir Albert J. Leppoc Cappel and Mr. John Denison 
Pender, who have been long connected with some of the most successful 
submarine telegraph companies. We have lost also a most efficient 
auditor, Mr. William Griffith. This vacancy was filled by the unanimous 
appointment by the shareholders of Mr. Johu Newton. Gentlemen, 
the year which came to a close on the 18th inst. has been 
а very prosperous one. Our receipts, after deducting all ex. 
p2nses, amounted to £196,974—an increase of £10,392 over those 
of the previous year. Tne ordinary expenses of this Company 
are always very small—as a matter of fact they are £50 less this 
year than they were Jast, but there is an item which will not occur 
again for some time—that is the bonus which was paid to the employés of 
the Company їп connection with Her Majesty's Jubilee. That amounted 
to £588. 53. I need hardly tell you that it was highly appreciated, and 
I think it was well des?rved. Gentlemen, during the last few years 
we have steadily pursued the policy of distributing the Company's 

investments over a wider area, thus carrying out the original pur- 
-e for which the Company was established, which was to spread 


the risk, in somewhat equal proportions, over the various pros. 
perous telegraph companies of the world. When I met you last year 
I expressed the opinion that the changes we were making would improve 
the financial position of the Trust, and that hope has, I think, been fully 
carried out. The result has been that you have already received 6d. per 
share wore in interim dividends this year than last, and now there is an 
available balance sufficient to pay on the final dividend 4s, 3d. per share, as 
against 3s. 6d. last year ; in other words, we are able to recommend, in 
addition to the usual 6 per cent. on the Preference shares, the payment of 
a dividend on the Ordinary shares of 53 per cent. for the current year, as 
against 44 per cent. for the preceding year, and to carry forward 
а balance of £2,225. or within about £30 of another 4 per cant. on 
your shares, with which to start the new year. During the year our holding 
in the Anglo-American Telegraph Co. has been further reduced, while 
the dividends we have received from them have been increased. The share- 
holders are now receiving their full 6 per cent. on the Preferred stock, and 
taking our holding of Preferred and Deferred together, the return on our 
investment for the year has been £5. 14s. lld. per cent. as against 
£2. 158. 11d. per cent. last year. This great difference is accounted for by 
the fact that we have sold a somewhat large quantity of the Deferred, or 
non-dividend paying stock, the proceeds of which have been re-invested in 
dividend-paying stock. We increased our holding in the American Telegraph 
and Cable Co. towards the end of the previous financial year, the increased 
dividends on which appear in this year’s accounts, making our receipts from 
that company £6,205, against £5,841 in the previous year. We have increased 
our holding in the Brazilian Submarine Co., our receipts being 
£18,029 against £17,810, the return on our investment in this Company 
being £6. 193. 114. per cent. The Cuba Submarine Co., owing to 
the оррозійоп cable from Hayti to New York, have reduced their dividend 
from 8 per cent., which they had paid for many years, to 7 per cent. 
However, our holding in this company is now very small, and consequently 
our income is scarcely affected by the diminution in dividend. We 
have acquired further sbares in the Central and South American 
Co, the Directors of which have for the firat time adopted 
the policy pursued by the leading: European telegriph companies 
of creating a reserve fund, and in consequence of the decision a 6 per cent. 
instead of 7 per cent. dividend has been declared, the balance being placed 
to reserve. Although we suffer 1 per cent. loss in this respect, still the 
Company will no doubt be placed on a much sounder and more substantial 
basis, and we shall benefit, if not in income, at any rate in the pric? 
of the shares. The Commercial Cable Co. has continued to pay а 
dividend of 8 per cent., returning us £4. 138. 7d. per cent. on the 
cost of the shares. We have, however, sold some of our holding in 
the Company's debenture stock at a very considerable profit —nearly 
£8,000, and have re.invested the proceeds. Our holding in the Com- 
mercial Union Telegraph Co. remains the same. They pay a 6 per cent. 
guaranteed dividend, returning us £4. 193. 9з, per cent on our investment. 
Our holding both in Preference and in Ordinary shares of the Direc: 
Spanish Co. has been increased, and the Company continue to рау 
10 per cent. on the Preference and 4 per cent. on the Ordinary shares. 
The Direct United States Cable Co., I am glad to say, has given us a 
better return than for many years past, having paid £3. 7s. 6d. per cent. 
againat £2. 103. per cent. in the preceding year, ог a dividend of £6,712 
against £4,972last year, returning us £5. 183. 6d. percent. on our investment. 
Since our last meeting we have acquired 675 more shares in the Eastern 
Telegraph Co., which now pays 7 per cent., as against 64 per cent., which 
they have paid for some years past, the result being that our income from 
this source alone has been £67,161, or over £5,000 better than last year. 
In the Eastern Extension Co. our holding has been very slightly reduced, 
the explanation being that we had an opportunity of exchanging a few 
Eastern Extension shares in place of a similar quantity of Exstern shares 
on favourable terms. Both companies are now paying 7 per cent. 

Now, gentlemen, we come to a very interesting company, namely, the 
Western and Brazilian Telegraph Co. Аз you will se» from the report we 
have considerably increased our holding in all classes of this company 8 
shares. With regard to this I may вау that your Board consider that this 
is а very good investment, especially in view of the fact that an arrangement 
has be2n practically arrived at between the Western and Brazilian and the 
Brazilian Submarine Companies. With respect to this arrangement, I may 
mention that the terms received very full consideration from the Directors, 
and they are of opinion that it is an exceedingly fair and equitable 
solution of a very difticult problem. As regards the Deferred shares we 
have no reason whatever to complain of what they аге to receive. ome 
months ago, b2fore the arrangement was thought of, these shares went down 
to something like £2, whereas they have since been sold at £5, although, 
perhaps, the market rate is a little less than that at this particular inoment. 
Av any rate the shares have risen in consequence of the arrangement 
from £2 to about £5. Аз I have said, we are perfectly satisfied 
with the terms of the arrangement between the two companie?. The 
dividends received from the Western and Brazilian Co. last year were not 
very large, but this year we have received the full 5 per cent, wit 
arrears, on the Preferred, and 4 per cent. on the Deferred. The ne’ result 
is that we have received from this company in dividends durin § the year 
under review, £4,375, against £1,946 last year. We have also a:qui Я 
218 more of their 4 per cent. Debentures, and this investm?nt adds 
£1,279 to our income as against last year. I am sorry to say that, 
notwithstanding the reconstruction of the West Coast of America Co. 
we are still without апу dividend on our holding in these shares. We have, 
however, adopted what I am eure you will consider a wise course t 
investing some more of our money in their debentures. 'Тпезе, you WI. 
see from the report, we bought at an average cost of £101. 2s., peu 
considerably under the market price of to-day. Our dividend оп кта 
investment during the year 1з £613, as against £190 last year. We s 
bought some further shares in thé Western-. Union Co., and the 
dividends from this source show an increase of £829. ‘The other companies 
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Moorgate-street station and the station at Lombard-street is now com- 
pleted from station to station. 
and will be completed within the next month or two. The station tunnels 
at Moorgate-street are completed, and those at Lombard-street are 
practically finished. Then as to the line between Lombard.street 
station and the station on the other side of the river. the one at 


in wbich we hold investments remain about the same as last 
therefore call for no special remark. 

I аш glad to beable to say this is one of tbe best yeara we have ever had. 
Indeed, only on two occasions —іп 1874, when we paid 54 per cent., and in 
1891, when we paid 5] per cent.—since the formation of the Company has 
the dividend been larger than than that which we are able to recommend 
for payment to-day a very satisfactory result. And not only bas your 
dividend been increased, but the value of your investments has also 
increased, and stands higher to-day in the market than ever before. 
The capital of the Company is £3,602,690, but the value of the 
securities we hold represents no less a sum than £4,703,436, taking 
the middle market price, or the enormous profit over cost of £1,449,790, 
Thie, gentlemen, is the twenty-fifth year of the Company's existence, and 
the hundredth dividend which bas been declared. I think I have been 
present at every meeting since the Company was first established. I have 
every reason to hope tbat, should I have the pleasure of meeting you again 
this time next year, that I shall be able to submit an even more favourable 
report than that I am going to ask you now to adopt. I now propose 
that the report and accounta be adopted, and that the dividends recom- 
mended by the Directors be approved. 

Sir JAMES PENDER, Bart., M.P., seconded the motion, which was 
carried unanimously, 

The CHAIRMAN proposed the confirmation of the appointment as 
Directors of Mr. J. Denison Pender and Sir Albert J. Leppoc Cappel. 

The Right Hon. St. JOHN BRODICK, M.P., seconded the resolution, 
which was carried unanimously. 

On the motion of the CHAIRMAN, seconded by Sir JAMES PENDER, 
the Right Hon. St, John Brodrick was re-elected to hia seat at the Board. 

After the re-election of the retiring auditors, Messrs. Deloitte, Dever, 
Griffiths and Co., and Mr. John Newton, 

А cordial vote of thanks to the Chairman and Directors was passed on 
the motion of Mr. LOVELL PENNELL, seconded by Capt. GOODSALL. 

The CHAIRMAN, having briefly replied, the proceedings termirated. 


year, and 


City and South London Railway Co. 


The twenty-eighth ordinary general meeting of this Company was held 
on Tuesday at the offices, 46, King William-street, London, Mr. CHARLES 
GREY Mort presiding. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting, and the report and accounts being taken as read, 

The CHAIRMAN said: In moving the usual resolution for the adoption 
of the report and accounts I may congratulate you on the steadily- 
improving position of the Company as regards the dividend. The 
dividend which we recommend to you for the past half-year is at the rate 
of 2} per cent. per annum on the Ordinary Consolidated Stock, and is the 
highest we have yet paid. The steady progress that this line has made 
from the beginning is a very satisfactory feature of it, and I think it is one 
that specially belongs to electric railways. Having as they do one centre 
from which the power is distributed, the expenses of working a line of this 
kind do not increase in the same way as the expenses of an ordinary steam 
railway increase in proportion to the traffic carried. In fact, our expenses 
during the past half year have not been greater than they were in the first 
half-year that we opened the railway, although our actual receipts have 
increased by nearly 50 per cent. The coneequence is, of course, that we 
have a permanent and fixed expenditure and steadily increasing receipts. 
We have from half-year to half-year been able to declare increased divi- 
dends, and although they do not yet amount to anything like the 
figure that we hope they will, yet we have little doubt that in the 
future the progress we have witnessed in the past will be con- 
tinued, and that the line will obtain a position of undoubted financial 
standing. You will recollect that in the corresponding half of last year we 
had the advantage of à somewhat severe winter, followed by the special 
receipts which we got at the time of the Jubilee celebrations, The result 
was that we had au exceptionally large increase of traffic, resulting in an 
accession to our dividend. In the past half-year, although we have had а 
mild winter—and mild weather is very much to the disadvantage of this 
line—and although we have had no traffic from exceptional causes, we have 
been able to maintain, practically, the receipts at the same amount. It is 
very gratifying to find how regularly the ordinary traffic continues to grow 
on the line. During the half-year under review we have carried an 
increased number of 41,167 passengers, and the slight decrease of £54 in the 
receipts is accounted for by the fact that, during the Jubilee celebratione, 
in order to prevent overcrowding of the trains, we had, for a few days, to 
raise the fares considerably, which increased the amount of the receipts out 
of proportion to the increase of the passengers carried. In addition to that 
there has been a'specially satisfactory increase thia half-year in the number 
of passengerstravelliing during the middle of the day and for short distances. 
You know we have always regretted the want of a large mid-day traffic on 
this line. Our trains have been overcrowded morning and evening, but 
comparatively sparsely filled during the other part of the day. Slowly and 
steadily the trains have been filling up with a mid-day traffic and with a 
short-distance traffic between the intermediate stations. Of course, we 
receive for that a much less rate per passenger than for the morning and 
evening traftic, because the latter travel from end to end of the line. The 
result has been, that, although we have carried a larger number of 
passengers, our receipts show an actual decrease of £54, but it is really a 
subject for congratulation that the trains are filling up in that way, because 
it is from that your future increase of dividends will largely come. 
Naturally, the circumstances connected with this line will be to some 
extent altered, when our extensions are carried out. I have no doubt 
we shall then get a larger mid-day traffic than at present. As regards 
our extensions, I may say that the Moorgate-street one—the main exten- 
sion—is progressing very satisfactorily. One of the tunnels between 
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The other tunnel is following fast upon it, 


Denman- street in connection with the Brighton and South Eastern termini, . 
these tunnels are now both completed acrose the river, starting from the 
other side, and one of them will within a month be completed up to the 
corner of Lombard-street where St. Mary Woolnoth Church is. So we 
expect within a month to have one of the tunnels absolutely completed 
from end to end. The station tunnels at Denman-street are also making 
rapid progress and within some three montbs we expect the whole of the 
tunnelling work will be completed. Of course, à good deal will still remain 
to be done. Altogether we may congratulate ourselves that this extension 
has been so far well carried out, and it will be practically completed within 
the time, or nearly во, of contract. The question of upholding St. Mary Wool- 
noth Church, as you know, involved very difficult and slow work. I am happy 
to say that the church is now standing entirely supported upon girders, 
and tbat the work has been so admirably carried out that not а single crack, 
I believe, in the structure has taken place. It is perfectly marvellous that 
that should have been done, and it speaks exceptionally well for the skill 
of the engineers and contractors. As soon as this work was completed we 
started to sink the great main shaft underneath the church to the station 
below, and very satisfactory progress is being made in regard to that, and 
there is every prospect of its being completed before very long. The 
negotiations have been concluded with the Central London Railway in 
regard to the subway connecting their station at the Bank and 
ours st Lombard-street, which are close together, and the agree- 
ments have now been finally settled. As regards the Clapham 
extension, the contract has been let, and the works are already in 
active progress, All the property required has been acquired 
and paid for, and we have every expectation that some time next year we 
shall have the entire railway open for traffic from Clapham Common to 
Finsbury-pavement. As regards the City and Brixton railway, the Bill 
for the undertaking has been passed by Parliament, and arrangements are 
now being carried out by the Company for the raising of the necessary 
capital and for proceeding with the works as soon as possible. We may 
have to ask you at some period to sanction a slight modification of our 
arrangement with that Company in regard to certain surplus lands which 
we may have to take over to assist that Company. Now, as regards our 
capital account, We have during the half-year iesued the 22,500 New 
Ordinary shares. The issue was made solely to our own shareholders at 
the price of 66. The amount received on account of that issue (including 
receipts on account of some Preference shares sold) has been £153,173, and we 
have received also on account of loans, that is Debenture Stock, £12 200. 
There has been expended during the half-year, 158,497. Turning t the 
revenue account, you will see the receipts from passengers, as I said before, 
show a decrease of £54; season tickets a slight increase in numbera and 
an increase of £7 in receipts ; parcels an increase of £26 ; transfer fees an 
increase of £3; rents from property an increase of £230; and sundry 
receip's an increase of £80. That is a total increase of £346, and deduct- 
ing from that £54, we have a net increase of £292; that is, eliminating 
from this comparison the £1,000 derived last year from the letting ot 
Jubilee seats. That was а special вит, and was carried to a reserve fund, 
which still remains intact. On the other side, we have expenses. Main- 
tenance shows an increase of £172; general charges an increase of £38 ; 
rates and taxes an increase, as usual, of £21. Оп the other hand, we have 
in the locomotive expenses a decrease of £188; in carriage repairs a 
decrease of £2; in traffic expenses a decreaseof £150 ; in passenger duty 
a decrease of £8; and in law charges a decrease of £2, leaving a net 
decrease of £119. Then we have the debenture interest decreased by £440 
owing to our having paid off the last of the debenture bonds and issued 
others at а lower rate of interest, and an increase of £13 in the bank 
interest, making, with the £292 increased receipts and the saving of £119 
in the expenses, а total increase of £864. "The dividend on the increased 
number of Preference sbares amounts to £300 for the half-year, and the 
extra ф per cent. dividend on the Ordinary stock absorbs £788, making 
together £1,088. The number of passengers per train mile has 
risen from 46°34 to 46°57; the receipts per train mile are about the 
same; but the receipts per passenger shows a very slight decrease. 
The working expenses are down from 57:62 to 56°67, including the 
cost of the lifts. The expenses per train mile are reduced from 1/4224. to 
1/3:92d., and the locomotive charges from 6:254. to 6'05d., во you see we 
are steadily getting down in every direction in our proportion of expenses 
and advancing in our proportion of receipt». 16 is curious to look back to 
the first half year and see the difference in many of the iteins which 
then appeared, as compared with the figures to-day. The working 
expenses the first half year were 79°7 against 56°67 now. That 
reduction is due to the steady increase in the trafic. The actual 
amount of the expenses in the two half-years is the same 
within a few pounds. I think thexe figures show, on the whole, a most 
satisfactory result. Electric railways have, as yet, to establish themselves 
with the financial public. We are practically— with the exception of the 
overhead line in Liverpool, which is after all on a different footing from 
ours—the only e'ectric railway at present working in England from which 
the investing public can judge of the prospects of such undertakings. As 
yet the investing public do not appreciate the future value of these rail- 
ways, There is no doubt that with the position such railways occupy, of 
having almost a fixed, permanent charge, and satisfactory increas- 
ing receipts, that they are destined in future to be a really valuable 
and perinanent investment. London railways, especially the underground 
railways, are not subject to those fluctuations which occur in the goods 
traffic of great steam railways, and which form so great a part of the traffi 
of those railways. You have fluctuations on the large steam railways of 
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England, but on the metropolitan railways, and especially on thia line, you 
have à substantially permanent source of revenue. Our traffic is not во 
large at present as we should like, but it has been steadily increasing. We 
have no fluctuating goods traffic to deal with, and no traffic which is 
dependent on the state of business throughout the country. The con- 
sequence is, I think, that lines such as ours are destined to form one of 
the aafest and soundest investments which can be found in this country. 
I now beg to move— 

“ That the report and statement of accounts for the half-year ended June 30, 
Ide, now submitted to the meeting, be and are hereby received and adopted." 

Mr. SAMPSON HANBURY seconded the motion. 

Mr. J. DRAKE thanked the Chairman for hia lucid and exhaustive speech, 
and added that he had entire confidence in the future of the Company. He 
wished to refer to the zeal and assiduity of the general manager (Mr. Jenkins), 
their secretary (Mr. Knight', and the staff of the Company generally. 

The reaolution was then agreed to unanimously. « 

The CHAIRMAN then proposed the declaration of the divideuds 
announced in the report, which was unanimously agreed to, аз were also 
resolutiona proposed (at an extraordinary meeting which followed) sanction- 
ing the creation of £100,060 additional share capital, and the exercise by the 
Directors of the borrowing powers sauctioned by Sec. 21 of the Company's 
18:8 Act. 


National Telephone Co. (Limited). 


The twenty-second ordinary general meeting was held at the Cannon- 
street Hotel, London, on Wednesday, Mr. Janes Sraats Forbes presiding. 

The SECRETARY (Mr. Albert Anns) having read the notice calling the 
meeting, 

The PRESIDENT said that the first three paragraphs of the 
report contained the essence of the position— what they had earned, 
what they had expended, and the net results. The income had in- 
creased, аз compared with the corresponding period of the previous year, 
by £61,912, while the expenses were higher by £36,854, which, considering 
all the circumstances, was not an undue proportion ; and the net income 
(after deducting Post Office royalties, amounting to close upon £50,000) 
showed a profit balance of £190,550, an increase of £18,571. Out of the 
available balance of £167,855 they recommended the payment of a 
dividend at the rate of 6 per cent. per annum on the first and second 
Preference shares, to which the holders were entitled, the bulk of 
the Preference shareholders, however —the third—being entitled to only 
5 per cent., which they also recommended, and the Ordinary 
shareholders would, of course, take the remainder. They proposed 
to pay the dividends mentioned, less income tax, on the Preference 
shares, and a dividend of Ө per annum, free of income tax, on the Ordinary 
shares, and to carry £50,000 to reserve— which was much the largest amount 
they had ever carried in any half-year to that fund —leaving £4,914 to be 
carried forward. This result had not been achieved without much anxiety ; 
and it seemed to the Directors, a3 he hoped it would to the proprietors, to 
be, under all the circumstances, a very satisfactory issue of the balf-year’s 
working. The fourth paragraph of the report was also interesting, because it 
showed not only that the benefits had been secured of an increased profit on 
the figures of the half year under review, but, runningconcurrently with that, 
that there was a large aggregation of profit and money secured in advance 


for later periods. The rentala carried forward for unexpired terms of 


running contracts formed, of all the figures of the report, perhaps the 
most satisfactory, beiog real an augury of the rapidity with which 
the tclephone—that great implement of use ia social, financial, and 
other matters—was being developed and appreciated ; because the 
amount of morey во carried forward was no less than £565,620, 
as compared with 4499, 62 iu the corresponding period of the pre- 
ceding year, showing an increase of £65,657 already in hand to the 
good of the present and some portion of the next half-year. A very 
large sum had to be found from half-year to half-year for capital expen- 
diture, in order to keep pace with this development. They were 
under the necessity of risking very large sums of money in 
advance. Sums amounting in most cases to three or four times 
the amount of the yearly subscription must be raised and spent, and 
the work be ready for operation, before the company obtained a farthing 
in return. This was a risky business when they ran into such 
figures as they were now dealing with, the expenditure on this account 
during the past half-year having been £315,000 in the erection of 6,581 
additional exchange and private lines, and in the construction of 
underground lines. They were now making rapid progress, and if 
Parliament had done its duty and had carried out the recommendations of 
it« own Committees, made years ago, the Company would have been in 
& very different position from what it was now. They would at all 
events have had those powers for erecting their machinery, without 
which its rapid expansion and efficiency were very much retarded. 
This had not been the Company's fault. Several years ago a committee 
of Parliament reported emphatically, after sitting on this question —and 
it was a very strong committee—that the Company ought to be 
immediately armed with the same powers of runuing their wires as 
the Post Office itself; and the Committee also reported that the 
Post Otice ought to have much larger powers than it had at that time. 
But nothing had since been done, and, therefore, all the Company's 
work was carried on, on sufferance. They had spent their capital, 
amounting in round figures to £6,000,000, оп sufferance. One was 
taunted with the inefficieney of the service. Happily for the Company, 
however, the bulk of their subscribers were reasonable beings, although 
а certain percentage were not quite so' reasonable; and he was bound 
to say himself, having perfect command of his temper, that he waa 
rarely put out except when he had to telephone. But this was not 
the Company's fault. Irregularities arose from causes beyond their 
control —causea for which the authorities (Parliament itself, he thought 


he must say, with great deference)— were to blame, because ou the 
faith of the declaration of that Committee to which he had referred, the 
Company proceeded to lodge Bills in Parliament authorising them to do 
what the Committee said they ought to do and what they sbould have 
powers to do. They therefore went to Parliament for those powers. They 
went for five years in succession with the same Bill to do the same thing, 
but with the necessity always becoming emphasised from year to year. 
Their Bill, however, was always vetoed by the Post Office or the Government, 
They received no consideration, and they had to bear other people's sins on 
tbisaccount, Perhaps through the Press they might vet a little assistance in 
the public interest, and perhaps Parliament itself might awaken to the 
enormous importance of this growing power, and might realise at last—and 
act upon the realisation of their own convictions expressed by Committees— 
that powers should be given to enable the Company to do what the public 
were entitled to call upon them to do. "They were, however, going on ; 
they were not deterred by any suggested feara in fulfilling as rapidly aa 
they could their duty to the public. They had another incentive. They 
had pledged themselves to act as loyal gentlemen, as he was sure 
the shareholders would wich them to do, in incurring every risk 
in developing the business in co-operation with the Government, who had 
made a bargain with the Company to take over the trunk wires—a bargain 
of a very onerous character to the Company and to themselves. He 
thought it would be recognized that from the very day they entered 
into the new arrangement with the Government they had behaved as 
loyal co-operators, without fear of rieka, but determined as far as 
they could that they would not lag behind the Post Office or the 
Governinent. The capital expenditure to which he had referred would 
go on, but happily there need be no immediate fear of their wauting 
more money. They had still resources which would enable them to carry 
out their programme up to the end of next year, involving large expendi- 
ture during that time, but accompanied, fortunately, as they saw, by 
constant progress in the number of their subscribere and the amount of 
their profits. After briefly referring to the accounts, heconcluded by moving 
the adoption of the report and the payment of the dividends mentioned. 
The VICE-PRESIDENT (the Right Hon. Lord Harris, G. C. S. I., G. C. I. E), 
in seconding the motion, ventured to say that an impatient feeling pre- 
vailed generally among users of the telephone. He was a constant user 
of it himself, and he recognised that he was more impatient in connection 
with the telephone than he was of any other mechanical appliance which 
he was in the habit of employing. Users of the telephone had au idea that 
they ought to be put into communication immediately with anyone with 
whom they desired to converse. In ordinary, every-day mouth-to-mouth 
conversation, however, they would not expect this, If, for instance, he saw 
в friend on the other side of the way, and crossed the street to speak to 
him, he might find before he reached his friend that someone else had met 
him, and was engaged in conversation with him. In that case, unless he 
wished to be rude, he would be bound to wait in order to speak to his 
friend. This was a common daily experience, and they had to put up with 
it, and they were fairly patient; but if they wished to speak through the 
telephone and found it already engaged they at once attributed the fact to 
some maliciousness on the part of the operator. "They had only to read the 
letters, which were publislie in the papers now and then, to sce that this 
was not an incorrect description of what happened. It was only right 
for all users of the telephone to be a little more considerate and patient. 
The PRESIDENT invited discussion, but no shareholder rising, he said 
that he might perhapa refer to à few matters which must be in the minds 
of all shareholders in the Company. They were aware that a very impor 
tant Committee of Parliament was now sitting, in connection with which 
the telephone question was being riddled. | 
It had been going on now for a very long time, and one result would be 
another Blue Book of portentous proportions; but any other result he 
could not forecast. He only adverted to this matter for the purpose of 
saying that if he had been asked any question about it he would bave 
thought that it was not according to the proprieties to advert in 
any way to а matter which was in tbe hands of Parliament. He 
should not, however, be so reticent about a matter respecting which 
some of the shareholders had had some auxiety—he'referred to а speech 
made їп the House of Commons by a Minister who, no doubt, said 
what he said in perfect good faith, but probably he was not in possession 
of the means of being as accurately informed as the Company could 
have made him if they had been consulted, Mr. Hanbury stated that the 
Post Office estimate of constructing the Company's existing machinery up 
to that date (it was a few weeks or mouths ago) would (according to one 
report) somewhat. exceed £2,000.000 : but on referring to“ Hansard,” Mr. 
Hanbury was reported to have said that the cost would somewhat exceed 
£2,500,000. He (the Chairman) knew by correspondence addressed to 
him by shareholdera that this somewhat alarmed them, and until they 
had time to draw breath the statement slightly affected the market value 
of their shares, The statement must have been made under an entire 
misapprehension, because people who bad had to raise and spend the 
money, and who were the only people who could speak with reasonable 
authority, had found that £4,500,000 would be nearer the mark. That could 
be supported —and probably it would turn out from the proceedings of the 
Committee that it had been supported —by evidence which could not be 
gainsaid — namely, that that was the very least figure at which the Com- 
pany's machinery could be erected if it had to be done to morrow. There 
were some other considerations in connection with thia matter. What 
they found under the present state of the law was that the difh- 
culties of erecting the telephone increased from year to year, for 
higher wages and many other diffieulties were constantly arising. 
There was therefore а strong presumption that if all this work had 
to be done again it would cost a great deal more than £4,500,009. There 
was another thing that had to be faced. In some great cities— Manchester, 
Liverpool, and elsewhere people were more enlightened than they were in 
London, where every kind of ditticulty was thrown in the Company's way. 
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There being, from the circumstances of the case, no consistent method 
of carrying out the complicated work the Compeny had to do, 
they could not have а consistent plan, and their work had to be 
done haphazard, greatly increasing the cost and producing a relatively 
inefficient result, whereas if they could work systematically the result 
would be far less coet and far more efficiency. So far from the diffi. 
culty diminishing, anyone who undertook to supplant them in London 
would find a very difficult task before them. It was only necessary 
to add that such a statement as that to which he had referred— 
made, as he had said, in perfect good faith, but under an entire 
misapprehension—had better be corrected at the first meeting of 
their shareholders, and that was what he had now done. It was 
alleged that their services, in comparison with that of any other civilised 
State in the world, was miserably inefficient, very costly, aud, in fact, 
scandalous, It was quite easy, of course, to make such allegations, as 
they were made on very scant information. He had, however, taken some 
trouble, having the means of obtaining information. of teating these state- 
ments by facts and on sources of information of an official kind repeatedly 
confirmed. Не was in a position to вау that in England the telephone ser- 
vice was more largely developed than in any other European State of any 
importance. Their service in England, with all its drawbacks, was much 
more advantageous to the telephone snbscriber than it was in Germany. 
But in Berlin the people had this advantage—that the work was done by 
the State. The Poatmaster-General there was himself recently obliged to 
confess in the Reichsrath that on the telegraph and the telephone there 
was a very large deficit every year, which had to be met out of State funds. 
People in Germany, too, were not in such a violent hurry as Englishmen 
were. If a German was kept waiting five or even ten minutes he did not 
become disconcerted and smash his telephone, which they learnt a little 
time ago was the course pursued in Glasgow. The subscription of £7. 10s. 
in Germany covered a radius of 3j miles; and outside that radius 
the subecriber bad to pay either £2. 108. more, or so much per 
call; and in that way the £7. 10s. became £10. In London, 
however, they had 600 square miles of communication for their 
subscribers ; and if they added to the £10 mentioned, the wayleaves and 
the Post Office royalties (for neither of which was a farthing paid in 
Germany), they got the £10 up to very nearly £14. He had himself 
lived in Berlin, and he knew that £10 there meant nearly £13 or £14 in 
England. Asa matter of fact, and comparing like with like, the real price of 
an efficient telephone service in Berlin was about £16 odd against tbis 
Company's £14. 10s. He intended taking the opportunity at the right 
moment of showing, from а great many points of view, that the allegations 
which were made about inefficiency and extravagant charges in England 
were quite unfounded. He then put the motion, which was carried 
unanimously. 

Resolutions were afterwards passed re-electing the retiring directors, 
Mr. J. S. Forbes, the Right Hon. Sir James Fergueson, Bart., M.P., Mr. 
Eli Heyworth, and Mr. Samuel Herrick Sands, and the auditors, Messrs. 
Welton, Jones and Co. 

А cordial vote of thanks was afterwards passed to the chairman, 
direct rs, and staff. 

The chairman acknowledged the vote, and the proceedings then 
terminated, 


New Electricity Supply Syndicate (Limited). 
. The first ordinary (statutory) meeting of this Syndicate was held at 

Winchester House, Old Broad-street, London, on Monday, under the pre- 
eidency of Loup LURGAN. 

The CHAIRMAN stated that there were no accounts to submit on that 
occasion, The Syndicate was formed to secure the patents of Mr. 
Rowbotham for his primary generator, and they had acquired the contract 
for the purchase of all his patents for all the chief countries of the world, 
Lut the date for completing the purchase had not yet arrived. They were 
АП aware that there had been thousands of primary batteries tried and 
thousands of pounds wasted in endeavouring to produce one that would 
supply e'ectric light or power at a commercial price. Не was g'ad to be able to 
inform them that at last this great want had been overcome, and that the 
de-ired object had been arrived at by Mr. Rowbotham. He did not want 
them for one moment to think that he was giving them his own opinion or 
that of the Directors, Asa matter of fact, they had obtained the highest 
and beet opinions they could. Prof. S. P. Thompson's name was known to 
all of them, and they had also a report by Mr. Haydn T. Harrison. In 
Prof. Thompson’s original report on this generator he made use in his 
preliminary observations of the following sentence, referring to primary 
cells or batteries: "I have found no cell that would give one unit ata 
lower cost than 1s. 3d" He concluded this report by certifying that the 
Rowbotbam generator could produce a unit at 62d. Prof. Thoinpson's 
supplemental report brought this price down to 64}d., and everybody 
would admit that at 61d. per unit the battery could produce light or power 
at à commercial price. But he (the Chairman) might tell them that 
they had every reason to believe that they would get the price consider- 
ably below that, when certain improvements and alterations suggested by 
Mr. Rowbotham and Mr. Harrison had been carried out. Mr. Harrison, in 
his report, said “the quantity of the mixed solution used per unit is 
43 litres, which taking the commercial value of sulpliurie and nitric acids 
works out at approximately 3°75d. If we add thia to the cost of 5:251), 
of iron, we obtain a total cost of under 5d. per unit," "The advantages of 
the generator (which he enumerated) were many and invaluable. They 
would, he said, possess the only generator that could efticiently 
generate electrical energy without the use of moving machinery 
The active materiala were cheap, and could be obtaiued in unlimited 
quantities. The generator was automatic and required no skilled 
labour. Anybody would be able to light his house by electricity; 
and it would Le merely like having a big oil lamp which required 


filling with fluid two or three times a year, according to the size of the 
generator, and with wicks (or iron plates), which would also require renewing 
once or twice а year. With reference to their progress from a scientific 
point of view, they had every reason to congratulate themaelves. The 
practicability of the generator had been thoroughly demonstrated. It 
would be necessary to form a Company in the early autumn with a large 
working capital, in order to carry out the manufacture and eupply of these 
generators to the public. 


Dublin United Tramways Co. 


The half yearly meeting of this Compauy was held at Dublin on Tuesday. 
The Chairman (Dr. M. Carte, J. P.), in moviug the adoption of the report, 
said the accounts of the Dublin United and Dublin Southern Tramways 
gave full information of the working of the lines, and some indication of 
the progress made in the electrical equipment and conversion of the horse 
lines. They had completed the electric equipment of the Clontarf line, 
which was opened for traffic to Nelson's Pillar on March 20. The Haddington- 
road line was open-d оп the 12th inst., and the North Quays line would be 
opened in a week or two. They were engaged upon the equipment of the 
new line from Rathmines to the sea, and were also equipping and partly 
reconstructing the North Circular-road line. They were incurring heavy 
capital expenditure in their electrical equipment, in relaying some of the 
older lines with new girder rails, and in constructing the power station in 
Ringsend-road. Up to the present the greater portion of this expenditure 
had not been producing any return, and some time must yet elapse before 
the full results are available. Every effort was being directed to the 
completion of all their works at an early date. As each electric line was 
opened we anticipate there would be a material increase in the revenue. 
The lines which could be worked by the plant of the existing stations at Clon- 
tarf and Ballebridge waa necessarily limited by the power at those stations. 
In addition to the tramways, which they were originally designed to work, they 


-expected to be able to operate also the North Quays and the North Circular- 


road lines, the line from Rathmines to the sea, and perhaps the Donuybrook 
line. The general system of tramways throughout the city and suburbs could 
not, however, be worked electrically tillthe new station at Ringsend was 
completed, aud by that time they hoped to have the electrical equipment 
also of the remaining lines completed, so that all could be opened simul- 
taneously, and worked from the new station at а reduced cost. This new 
station was in the hands of contractors, aud every effort was being made 
to expedite its completion. It would, he asserted, be the finest, power 
station for traction work in Europe, designed by one of the most eminent 
of electrical engineers, Mr. H. F. Parshall, and equipped with the very 
best and most up-to-date machinery. With the special advantages of 
water supply and coal handling which the site on the edge of the Ring- 
send Docks affords they were assured by Mr. Parshall that they might 
expect to produce electric current at less than half what it costa at the 
existing stations. An important advantage in connection with this 
station was that they should be able to work the Dublin Southern 
line from it at a considerably reduced rate. The receipts on the Clontarf 
line showed the great value of electric traction in much increased earnings 
and decreased cost of working. Owing to the transition state of their 
system comparisons between this year and last were not of much practical 
value, but during the half-year they carried on the Dublin United cars 
(horse and electric) 13,723,442 passengers, an increase of 1.334,826 com- 
pared with 1897, the increase being chiefly in the Clontarf electric section. 
The receipts on the Dublin Southern (Dalkey) line showed, however, a 
decrease of £800. This was attributable largely to the low speed (a 
maximum of eight miles an hour) imposed by the Act of 1893, which 
authorised the introduction of electricity on the Southern District Co.'s 
lines. Parliament, however, had just approved their Bill repealing the 
speed-limiting clause, and empowering the Board of Trade to fix the rate. 
They found on the Southern District line that the permanent way, espe- 
cially the rail joints, were not made in a very perfect manner, and it had 
been necessary to charge against revenue rather a large sum in remedying 
the defects, which would not be a continuous expenditure. The following 
return on the Clontarf line from March 21st to June 30th would show the 
increase of traffic on the introduction of electricity—1897 (horse traction), 
receipts, £4,934 ; passengers, 697,928 ; average fare, l'71d. 1898 (elec- 
tricity), receipts £6,775 ; passengers, 1,246,020 ; average fare, 1:504. The 
figures for the first 24 days of the present month were still more remark- 
able, being —1897 (horse), receipts, £1,492; passengers, 204,639 ; average 
fare, 175d. 1898 (electricity), £2,261 ; passengers, 592,994 ; average fare, 
1274. He was thankful to say that, notwithstanding prophecies, the free. 
dom from accidents with electric working, now that, the men were becoming 
trained to it was quite remarkable. The Clontarf and Hill of Howth Tram- 
way Lill had recently passed both Houses of Parliament, aud the promoters 
purpose constructing the lines within the next few months, The Directors 
hoped to make an arrangement with that Company for supplying the 
current. The report was adopted. 


British Aluminium Co. (Limited). 


The third ordinary general meeting was held yesterday at the West- 
minster Palace Hotel, Mr. К. W. WALLACE, Q.C., presiding, 

The SECRETARY (Mr. Charles F, Jones) having read the notice calling 
the meeting, 

The CHAIRMAN said: I should, first of all, like to congratulate the 
shareholders on the progress that has been made since we last met. The 
Directora have the fullest contidence in this undertaking, and as our 
experience of it has gone on we have found that the anticipations which 
we formed at the commencement have been reilised. Of course they have 
not been fully realised because we have not yet finally come to the end of 
the work originally contemplated, but everything we promised has so far 
turned out correct. Since 1895, when the capital was subscribed, we have 
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equipped four factories, and I would point out that the work of this 
Company must not be looked at in the nature of a business which 
commences almost immediately to earn profite, but rather as the con- 
struction of а railway or the sinking of а shaft on а mine—the 
first part of our operations must be devoted to constructional works. 
We have to provide a large amount of energy, the cost of which, if coal 
were used to produce it, would have crippled the Company, even if it had 
not actually prevented us from carrying on this electrical process. The 
borse- power we have now at Foyers would involve an expenditure of some 
£40,000 per annum if coal instead of water were employed. As to the 
dividend we propose to pay, 1 may say that the reason we are not paying 
more is that, being a cumulative dividend, it does not much matter when 
the shareholders get it, and I may add that at the present time we can 
use the money very advantageouely in the business. Consequently we are 
proposing to pay the dividend on the Preference shares up to July 1, 1896, 
only. So soon as we have sufficient liquid capital at our disposal to pay 
away more in the shape of dividends we shall do so. The capacity of the 
Company for producing aluminium has been largely increased since we last 
met. The sale of aluminium is steadily increasing. In the first six months 
of this year we have disposed of as much as in the whole of last year and the 
sales last year were double those of the previous year. The small sum of 
28. 6d. is the cost of the raw material requisite to produce a ton or £140 
worth of aluminium. Of course a large amount of capital is necessary to 
obtain the machinery for transforming that 2s. 6d. into £140. But the 
difference between those two figures gives a large margin for profit and for 
making a reduction in the price of the manufactured article. The 
Directors had studied the question of the cost of manufacture 
very carefully, and it has been got down to a less figure than the 
Newbausen Company, which was started in 1889. The Company did 
not wish to compete with copper or any other metal by reducing the price, 
as they believe there were sufficient openings for aluminium on its merita. 
The German War Office is going very much ahead of the English War 
Осе in the use of aluminium. In this country, both public depart- 
ments and private firms were much slower to take up new ideas than some 
other countries. Moreover, capitalists who were earning money with one 
metal did not want to turn their attention to another if they could help 
it; and so their sales to the engineering trade have not made во much 
progress ae he could have desired. One of the growing uses of aluminium 
was in connection with the purification of other metals. In connection 
with castings, the use of aluminium is also greatly extending. It is im- 
portant that people should be able to get the metal worked up in the 
district in which their work is carried out, and to meet this feeling on the 
part of shipbuilders at Greenock а new company, called the Scottish 
Aluminium (Limited), has been succeesfully floated. He then moved the 
adoption of the report and accounts and the payment of the Preference 
dividend to July 1, 1896. 

Mr. А. S. BOLTON, J.P., in seconding the resolution, remarked that 
one difficulty in connection with the use of the metal so far had been that 
they did not seem able to solder it sufficiently well. He had no doubt, 
however, that some clever man would eventually succeed in discovering 
how to do it, and then he believed the sale of aluminium would increase 
very rapidly. | 

The CHAIRMAN, replying to a shareholder, said the raw material, 
called bauxite, existed in large [quantities in their mine in the North of 
Ireland. Probably, in that one place they had sufficient to last them for 
40 or 50 years, and it was found in many other places. Under an agree- 
ment with this Company the Aluminium Company had bound themselves 
not to make any aluminium, while the board of this Company had, in 
returp, agreed not to make sodium. 

'l'he resolutiou was agreed to unanimously. 

The Chairman was re-elected a Director, Messrs. Crewdson, Youatt and 
Howard reappointed as auditors, and the proccedings terminated. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— ge — 


BRIGHT'S LIGHT AND POWER CO. 'LIMITED). —This Company was regis- 
tered on July 21, with a capital of £200,000, in £1 shares (of which 
100,00) are Preference), to enter into an agreement with Charles Bright, 
to undertake the supply of electricity and gas within the Argentine 
Republic or elsewhere, and to carry on the business of electrical and gas 
engineers, electricians, electrical apparatus manufacturers, &c. "The first 
subscribers are: К G. Fudge, V. A. Brown (engineer), F. J. Harris, Charles 
Bright (electrical engineer), J. Oliver, J. Thorne and T. Large. 


HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—This Company was 
registered on July 21, with a capital of £209,000, in £5 shares (of which 
20,000 are £5 per cent. Cumulative Preference), to acquire the business, 
works and undertaking of the London and Hampstead Battery Co. (Limited) 
and the business carried оп by Joseph Taylor, at Rosemont-road, Нашр- 
stead, to enter into ап agreement with William 5. Rainbow, and to carry 
on the busiuess of suppliers of electricity, electricians, electrical and 
mechanical engineera, electrical apparatus manufacturers, &c. The first 
subscribers, with one share each, are : Miss Edith A. Faithfull, Charles A. 
Goffin (secretary), Edward Lovelock (caretaker), A. W. Armstrong (engineer). 
К. J. R. Gotu (gentleman), W. L. Butler (clerk), and H. Marston, jun. 
(clerk). The first Directors are to be nominated by the subscribers. 
Qualification, £250. Directors’ reinuueration, £200 each per annum (with 
au extra £50 for the Chairman) and a percentage of the profits. We make 
extended reference to this Сошрару in this issue of the journal. 


NEW BRITISH )NCANDESCENT ELECTRIC LAMP CO. (LIMITED).— This 
company was registered on July 22 with a capital of £30,000 in £1 shares, 
to enter into an agreement with the British Incandescent Electric Lamp 


Co. (Limited), to carry on the business of incandescent and other electric 
lamp manufacturers, electrical engineers, contractors, electricians, &c. 
The first subscribers (with one share each) are: Isaac Andrews (engineer), 
Mary A. King, E. C. White (electrical engineer), Elizabeth Nicholls, 
Florence A. Simpson, H. P. Stunt, and C. R. Leighton, J.P. 


HOOPER'S TELEGRAPH AND INDJA RUBBER WORKS (LIMITED).— 
The annual return to June 22 bas been filed. The nominal capital x 
£50,000 т £10 shares (of which 1,000 are Preference). All the Preference 
and 1,050 Ordinary have been taken up, and the former are considered as 
fully paid. £10 per share has been called on 550 Ordinary, and £6 per 
share on 600 Ordinary. 

LARNE ELECTRIC LIGHT WORKS (LIMITED).—The annua) return to 
June JO states that the capital is £4,000 in £1 shares (of which 500 are 
Preference): 255 Preference and 3,500 Ordinary have been taken up, aud 
the latter are considered as fully paid. The full amount has been called 
and paid on the Preference shares. 


CITY NOTES. 


MEMORANDA.—Bank rate 24 per cent. (since June 30, 1898). Price of 
silver 272d. oz, (July 28). Consols (22 per cent.) 1102—111 for money, 
1103—111 for account; 24 per cent. 1054-—105{ (July 28). Stock 
Exchange Settling Days: Consols, Aug. 4; Stocks and Shares Continua- 
tion Days, Aug. 10 and 29; Ticket Days, Aug. 11 and 30; Pay Days, 
Aug. 12 and 51; Mining Share Carry-over Days, Aug. 9 and 27, 


BORDEAUX TRAMWAYS AND OMNIBUS CO. (LIMITED).—A meeting of 
this Company has been held to consider the proposal for the purchase of 
the Company's undertaking by the Compagnie Française pour l' Exploitation 
des Procédes Thomson Houston. The Chairman (Lord Richard H. Browne) 
said that the French Company had offered £498,105 for their undertaking, 
and in addition gave them £14,500 as representing the profits to June 50 
of this year. The shareholders would also have the option of taking shares 
in the new company corresponding to their present holdings at par. The 
Compagnie Francaise also undertook the responsibility of electrically 
equipping the lines, and the Directors of the present company would be 
on the new Board. ` 

CAPE TOWN AND SUBURBAN ELECTRIC LIGHTING SYNDICATE 
(LIMITED). — At a recent meeting of this Syndicate a dividend of 6 рег 
cent, was declared, £130 being carried forward. The Directors’ report 
stated that the Syndicate was making steady progress, aud the capacity of 
the present plant at the station was exhausted, and additional machinery 
being erected. То meet the expense entailed by these extensions, а 
further issue of capital is to be made. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LIMITED).— The Directors of this Corporation, after paying interest on 
debentures, making provision for dividend on Four and a-Half per Cent. 
Cumulative Preference shares, have declared an interim dividend for the 
half-year ended June 30 at the rate of 6 per cent. per annum on the 
Ordinary shares, carrying forward £7,400. This dividend is payable 
on Aug. 15. 

LIVERPOOL OVERHEAD RAILWAY CO.— The accounts of this Company 
for the past half-year show an available balance of £13,615, aud the 


Directors recommend a dividend at the rate of 5 per cent. per annum оп · 


the Preference and $ per cent. per annum on the Ordinary shares, against 
3 per cent. on the Ordinary for the corresponding period last year. The 
balance forward is £3,863, against £3,810. 

LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—Letters of 
allotment and regret in the issue of £200,000 Four per Cent. First Mort- 
gage Debenture stuck of this Corporation have been posted. The issue 
was offered to shareholders only, aud was, we are informed, very largely 
over-eubscribed. 

NORTH SHIELDS AND TYNEMOUTH DISTRICT TRAMWAYS CO. 
(LIMITED).— At the annual meeting of this Company on Friday the Chair- 
man (Mr. H. Carrick, J.P.) referred to the negotiations with the Corpora- 
tion of Tynemouth in respect to the introduction of electric traction on 
the existing lines, and to the proposed extension of the tramway uuder 
the Light Railways Act. The Corporation had made it a condition that 
electric energy for the tramways should be obtained from them, and that 
had mainly caused the delay, as the British Electric Traction Co. had not 
been able to agree to that arrangement. Another serious obstacle raised 
by the Corporation was the question of the amount of street to be pivell 
by the Company. It was to be hoped that the Corporation would modify 
their demands, and thus enable the tramways to be extended and elec- 
trically equipped throughout, 

PROPOSED ELMORE AMALGAMATION.—It is stated that an attempt 18 
being made to amalgamate the undertakings of the various Elmore Copper 
Companies. The shareholders in the American, the Foreign and Colonial, 
and the Wire Companies are to get share for share in the consolidated 
concern. Some £200,000 ia to be provided for working capital, and 
liabilities amouuting to £117,000 are to be discharged, both operations to 
be carried out by means of an iesue of Preference shares. 


STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to allow the further issue of 12,556 £10 fully paid 
Ordipary shares, 49,124 Ordinary shares of £10 each (£6 paid), 1,779 рге- 
ferred Half shares of £5 each (£1 paid) and 3,768 Deferred Half shares of 
£5 each (fully paid) of the Central London Railway Company, to be quoted 
in the Official List. 

TELEGRAPH MANUFACTURING CO. (LIMITED).—We learn from а 
private source that the issue of this Company’s Preference and Ordinary 
shares, which was advertised in our last issue, has been over-subecribed. 
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CAPE ELECTRIC TRAMWAYS (LIMITED).—An interim dividend of 
3 per cent. has been declared. 


CITY ОР LONDON ELECTRIC LIGHTING CO. (LIMITED).— Warrants 
for the interim «dividends recently declared upon the Preference and 
Ordinary shares of this Compauy have been posted, 


CENTRAL LONDON RAILWAY CO.— The report of the Directors of this 
Company for the half-year to June 30 says that the expenditure has 
amounted to £466,560. 8s. 6d., making the total outlay to date 
£2,073,508. 15s. 6d. The engineers report that good progress has been 
made with the tunnelling, which, with the exception of the portion east- 
ward of Chancery-lane, is well advanced. The operations at the Bank 
station have presented great difficulties and caused considerable delay, but 
the large gas and water mains which intersected the area have now been 
removed and replaced in a new subway provided by the Company for their 
reception. The construction of the underground works at this point is 
being pressed forward, and two out of the five lift shafts are nearly com- 
pleted. The power station and carriage aud engine sheds at Shepherd's 
Bush are in course of erection, and arrangements have been made for 
commencing some of the station buildings. The manufacture of the 
electrical plant is also reported to be well advanced. The Directors pur- 
pose to create and issue debenture stock bearing 4 per cent. interest. 


. GREAT NORTHERN AND CITY RAILWAY CO.—Applications have been 
Invited this week for £780,000 in 4 per cent. Preferred Ordinary “A” 
£10 shares, and £780,000 in 5 per cent. Deferred Ordinary * В” shares 
of £10 each at par in this Company, payable 10». on application, £1. 10s. 
on allotment, and the balance in calls not exceeding £2 at intervals of not 
less than three months. The list closed yesterday (Thursday) at noon. 


 HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).— This is the style of 
a venture with a capital of no less than £2C0,000 in Preference and Ordi- 
nary shares of £5 each, which “has been primarily formed for the purpose 
of acquiring the assets and business of the London and Hampstead Battery 
Co. (Limited)." The Company's area so far is a building estate of three- 
quarters of a mile. A good deal is made in the prospectus of а report from 
Prof. S. P. Thompson, but what would interest the investing public would 
be Prof. Thompson's opinion of the prospects of this Company with £200,000 
capital and with no less than £165,000 paid to the vendor as purchase money. 
Not one of the financial journals, so far as we are aware, has called the 
attention of investors to the huge purchase price of this concern, which has 
а keen competitor in the Hampstead Vestry, while it has to earn dividends 
(the Preference dividend is cumulative) on a capital little short of such 
old-established and well-managed electric lighting concerns as the Chelsea 
Electricity Supply Co. (E260, 500, the House-to-House Co. (subscribed 
capital £168,305}, the Notting Hill Co. (£110,000), and the St. James 
and Pall Mall Co. (£250,060). The population of Chelsea is about 100,000, 
the population of Hampstead, which has en excellent and thoroughly up- 
to-date Vestry supply to compete with the Hampstead Company, is about 
80,000. The Hampstead Vestry, with its complete network of mains, has 
only spent 2150.200 on capital account. Of course, the Hampstead Com- 
pany will have no revenue from public lighting. The following is the 
certificate of the accountants, Messrs. J. E. Denny, Bogle and Co. :— 

“ We have examined the books of the London and Hampstead Battery 
Co. (Limited) for the twelve months са ав March 21, 1898, and we certif 
that the result of the trading for that period has been a pru of £3,514. 108. Sd. 
The above result is arrived at after providing for bad debts, Lut not for 
income taz, interest on debentures and loans, depreciation, special accountancy 
and law charges, and directors’ remuneration.” 

The italics are ours. Prof. Thompson’s report should be carefully read as 
to depreciations and renewals, The remuneration of the Directors of the 


new Company, appears to be £200 each per annum, with £250 for the 
Chairman, and a percentage of the pronts, We advise our readers to leave 
this issue severely alone, and to allow the vendor to retain the property 
which he values so highly. 


METROPOLITAN RAILWAY CO.—The half-yearly report of this Company 
states that the Directors, believing that the time has now arrived when 
electric traction can he introduced with success and advantage, have agreed 
with the Metropolitan District Co. for an experimental working by 
electricity of a piece of line on their system between High-street, Ken- 
sington, and Earl’s Court stations, at an estimated cost of £20,000, to be 
borne in equal proportions by the two companies. 


MONTE VIDEO TELEPHONE CO. (LIMITED).—At a meeting of this 
Company held last week, the resolutions passed at a recent meeting of the 
shareholders, and fully reported in The Electrician, were confirmed. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LIMITED).—The 
transfer register of the Four per Cent. Debenture stock of this Company 
is closed from 25th to 31st inst. inclusive. 

WENLOCK ELECTROLYTIC CO. (LIMITED).—During the week this 
Company, which acquires an electro-chemical process for the manufacture 
of chlorate of soda and potassium, invited applications for 90,000 shares of 
21 each. The Directorate includes Mr. T. Parker, who is also consulting 
electrician. The capital of the Company is £120,000. 

THE WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—The 
traffic receipts of this Company for the week ending July 22, 1898, after 
deducting 17 per cent. of the gross receipts payable to the London Platino- 
Brazilian Telegraph Co. (Limited), were £2,180. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The estimated 
traffic receipts of this Company for the half month ended July 15, are 
£6,736, compared with £2,012 in the corresponding period of 1897. 

WINCHESTER ELECTRIC LIGHT AND POWER CO. (LIMITED).—This 
Company have invited subscriptions for 5,000 shares of £5 each. The 
lists close this (Friday) afternoon. 

W. T. HENLEY 8 TELEGRAPH WORKS CO. (LIMITED).—The Directors 
of this Company have declared the following interim dividends, payable 
on Sept. 1, for the half-year ended June 30:—At the rate of 7 per cent. 
per annum (less income tax) on tbe Preference shares; at the rate of 
8 per cent. per annum (less income tax) on the Ordinary shares. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


| 6 N AGGREGATE. 
Week E Inc. 2 
Lin | of |— 
e. | ended E or рес. weeks Amount. a 
————— — — e — l 
| 1898 | £ | £ ^  £ | & 
Birmingham Tramways. July 23 5854 + 91... ica "m 


Blackpool Corporation... „ 21| 662 + 70 16: 5,665 22 
і 


Blackpool and Fleet. || „ 16 323 iy 1,068 
wond Cos «itr ECONOMIC : 

Bristol Trams & Carriage „ 22 3,047 + 340 3 9,905 |+ 1,185 
City & South London Ry. „ 24 935 + 46 4 3,765 |+ 9T 
Dover Corporation ...... „ 25 205. 26 46 5,900 Ке 
Dublin United( Southern) „ 22 | 1,265 + 352 3 3,262 |+ 615. 
Liverpool Overhead Rly. „ 24 | 1,652 + 180 4 6,498 |+ 621 
*Sheffield Tramways...... „ 2| 977 - 79. Ja 
*South Staffs. Trams...... „ 22! 629 - 27 29 17,746 |- 292 


* Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


— —— 


PREVIOUS RATS PER Businmss рони 
E UP "a EI LEN 2 
AMOUNT. SHARE. | DEND. JULY 20. uly 27. E : 
| 
| &LECTRICITY SUPPLY COMPANIES. 1 T | us 224 Highest | Lowest 
£10,000 5 X | Birmingham Electric Supply .... . . . . ; - Xd 0 S ae ii ү: 
2000 10 | 4 Bournemouth us до Electricity Supply, Ord. | 101 ni | 105 " 55 E s 
000 ' 10 — ux Do. per Cent. Cumu DEREN 211 t 
30004 6 4n Obaring Cross & Birana Riectricity suppiyvorp. | gt i 161 ` 13 "n 8 12 1 кү * mo T 1% 
90,000 в 2/8 Do. 4} per Cent. Preference... e. =m. «|! 9 10 9 10 $00 | March 91 9 
294.000 b 26 | Chelses Electricity Supply Ordinary ——.--- 118 1156 118 115 818 8 June and December BH 
£00,000 | Stace Фу |* Do. 49% Debenture Stock ( ) — red) 105 107 108 107 4 15 6 ER ; ae вр 
$1,200,000 $1,000 5% | Chicago Edison 1st Mort. 5% 30 year Gold Bonds ji 30 9 153 21 414 4 | February & August 96 
50,000 |. i бл | Oisy of London Electric Lighting .. = —.-~-- - "i 6€ 11 164 174 8 8 7 | January and July 17 ЕН 
60,000 10 6х ро. 0x Cumulative Pref. .. ....—-—-. sece 125 130 196 130 3 16 11 June and December 128$ с 
4400.000 | Stock ay |" Do. bz Debenture Stock (red. | 56 27 25) 263 Ф 2d B Ea 
10,000 10 1/9 Do. Provisional Certificates .......-.. . 11 14 18 14 — E x к 
£50,000 | 410 county of London & Brush Prov. Ord. (Шу paid), HE 9 19 Вз d — а 
ш 10,000 10 ee Do. (£6 paid) ee ae „„ 14 i ТГ 14 15 4 0 0 March & Beptember ES 
20,000 410 6/0 Do. 67 Cumulative Preference .... ES ic 9) 103 119 0 i 91 = 
16,680 25 4/0 House-to- House Electric Lighting Supply .. H 10 9) 105 8 6 8 | March & September < m 
10,000 £5 8/6 Do. 7 per Cent. Preference ........ esos e 18 16 T 15 4 0 0 ка Е Е 
75,000 : 127 кишш ор ка E oig Ae Ord. ............ 8 В 8 83 3 10 7 | January and July .. i zs 
‚000 67 А 8 Treff -G 0522509099999 . 8 43 = - е т 
"isoo 2.5 m uec o ee 1 | a 10 7 | April apd October 173 16 
48,050 ЯР А erence... — льда 16 17 8 10 April ар tober 17 1 
62,400 10 70 | Metropolitan Electric Supply Ordinary ЕЕ ied | une na 180 315.0 | Jure sod December | 6 ' à 
450.000 Bitoon 437 De. 44% Deb. Stock eS C И is 16 512 6 | March 164 164 
,000 an ec /ęꝶ8 on 149. - ЖӨ УЫ ыл ы Y . 83 08 Б 8 1 — oe = 
£125,000 | Stock | 5% | River Plate Elec. Lt. & Tr'ct'n, Ltd.. 5% 1st Mor. Deb 122 uL | Q3 105 8 10 9 "i ja т 
по 100 $100 $2 ,Bo al Ber Саправу пнен Shares ... 108 105 | 108 106 4 6 1 | April and 5 in T 
,900 lub 43% | B e -o*** 99060696 ec - ` 16 17 4 5 4 February ug ` 
mao e | SHR [maeman . | 5 d гш тара ae] T". Ж 
: : ent. Umm | та зб u 
450,000 | Btock p * Do. 4 par Cent. Debenture Stock (red) .. ы, i | nS 108 8 as 1 | June an k e " 
65,0. 0 | b $i South London Electric Supply Ordinary (£3 pald 154 16 16 16 3 12 9 | March & September " | 15$ 
79 90^ 6 8/0 | Westminster Electric Supply Ordinary -.- = = 85 э} | £ ' 4 1 2 | February and July.. - — 
18,848 b 6% Yorkshire House-to- House „% „%%% G ¶ $6009 = о «0 mo 6 6 6 | 4 7 7 February and July.. — i an 
18,626 | 6 5% Do. (£4 pald) =.. -e se aras oo =o % 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


Cn AND COUNTY OF KINGSTON-UPON-HULL. 


ELECTRIC LIGHTING EXTENSION. 


The ELECTRIC LIGHTING COMMITTEE of the HULL CORPORATION are pre- 


pared to receive TENDERS for the SUPPLY and ERECTION of certain PLANT in 


connection with their Electric Lighting Works. Forms of Tender and Specifications 


for the following are now ready :— 
Contract 1.—ONE HIGH-SPEED ENGINE, 750 I. H. P., Willans or Belliss type. 


Contract 2.—ONE HIGH-TENSION CONTINUOUS-CURRENT DYNAMO, with 


Eckmeyer-wound Armature, 460 kilowatts. 

Contract 3.—TWO LANCASHIRE BOILERS, 30ft. by 8ft., for 150lb. pressure. 

Speciflcations for any one of the above three Contracts may be obtained from the 
undersigned on payment of a deposit of One Guinea, which will be returned on 
receipt of a bona fide Tender. 

Cheques or Postal Orders to be made payable to Thos. G. Milner, City Treasurer. 

The Corporation do not bind themselves to accept the lowest or any Tender. 

Tenders, endorsed Tender for Engine," Dynamo,“ or Boilers,” to be de- 
livered to the Chairman of the Electric Lighting Committee, Town Hall, Hull, not 
later than noon of THURSDAY, August ?5th, 1898. 


By order, 
A. 8. BARNARD, City Electrical Engineer. 
Dagger-lane, Hull, 
28th July, 1898. 


BOROUGH OF ROCHDALE. 


ELECTRICITY WORKS. 
The CORPORATION of ROCHDALE are prepared to receive TENDERS for the 


foaia :— 
pecification No. 2.—8ection A. BOILERS, FITTINGS, &c. 
Section B. ЕСОМОМ ISERS. 
Section C. CONDENSING PLANT. 
Section D. FEED PUMPS, TANKS, &с. 
Section E. STEAM and EXHAUST PIPES. 
Section F. TRAVELLING CRANE. 
Specification No. 3. -CSWITCHBOARD. 
Specification No. 4. ACC UM ULA TORS. 
Specification No. 5. —CABLES. 

Specifications, Forms of Tender, and Conditions of Contract may be obtained at 
the offices of Messrs. Lacey, Clirehugh and sillar, 12, Delahay-street, Westminster, 
on payment of £3. 3s. for each Speciflcation, which sum will be returned on receipt 
of a bona fide Tender. 

Tenders, endorsed '* Electricity Works," must be sent in to me not later than 
noon on TUESDAY, Sept, 6, 1898. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


| (Signed) 
JAMES LEACH, Town Clerk. 
Town Hall, Rochdale, July 28th, 1898. 


URBAN DISTRICT COUNCIL, WIMBLEDON. 


ELECTRIC LIGHTING, 

The WIMBLEDON URBAN DISTRICT COUNCIL are prepared to receive 
TENDERS for the SUPPLY, DELIVERY and EXECTION of PIPE- WORK. 

Copies of the Specification with Form of Tender and General Conditions can be 
obtained at the offices of Mr. A. Н. Preece, A. M. I. C. E., 39, Victoria-street, West- 
minster. Applications must be accompanied by a cheque for £2, which will be re- 
funded on receipt of a bona flde tender. 

Tenders sealed and endorsed ': Tender for Pipe-work," must be delivered at the 
office of the Clerk to the Urban District Council, Wimbledon, not later than 5 p.m., 
on MONDAY, August z9th, 1898. 

By Order 


W. H. WHITFIELD, Clerk. 


Council Offices, Wimbledon. 


BOROUGH OF ASHTON-UNDER-LYNE. 


The ELECTRICITY COMMITTEE are prepared to receive OFFERS from persons 
desirous of entering into arrangements for the WIR NG OF PREMISKS 
within the Borough on any system of deferred payment. Offers must be received 
not later than MON DAY, August 79th, addressed The Chairman of the Electricity 
Committee, Town Hall, Ashton-under-Lyne,” and endorsed Offer for Wiring. 

Further particulars may be obtained from Messrs. Lacey, Clirehugh & Sillar, 
Manchester. 

By Order, 


JOHN NEAL, Comptroller. 


Town Hall, Ashton-under-Lyne, 
3rd August, 1595. 


— — — — — — D 


e SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


LAGKM AN VENTILATING 


COMPANY LTD. 


Е 


WA 


2 Gold Modala 


"ANANAS 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, —— 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn, 


APPOINTMENTS VACANT. 
BOROUGH OF ASHTON-UNDER-LYNE 


STANLEY 


— ͤ —— 


APPOINTMENT OF ELECTRICAL ENGINEER. 

The ELECTRICITY COMMITTEE are prepared to recelve APPLICATIONS for 
the appointment of BOROUGH ELECTRICAL ENGINEER. Previous experience 
of Central Station working and a knowledge of Refuse Destructors essential. Salary 
£250 perannum. Any form of canvassing will absolutely disqualify. 

Applications on 8 paper, stating age and experience and accompanied by 
copies of not more than three testimonials, must be sent not later than SATURDAY, 
the 27th August instant, addressed The Chairman, Electricity Committee, Town 
Hall, Ashton-under-Lyne," and endorsed“ ONE Engineer.” 

y er, 
JOHN NEAL, Comptroller. 

Town Hall, Ashton-under-Lyne, 

8rd August, 1898. : 


BOROUGH OF TORQUAY. 


ELECTRICITY SUPPLY WORKS. 


WANTED for the above High Tension Works, to commence duties on September 
lst, 1808, TWO ENGINE DRIVERS, accustomed to Willans Engines; 
ONE STOKER, accustomed to Walter Tube Boilers. 

All applicants must be capable and willing to do necessary small repairs. 

Written applications, with copies of testimonials, stating, age, experience, and 
wages uired, to be sent in to the undersigned, endo “ Engine Driver," or 
„Stoker, as the case may be, not later than 2 p.m. MONDAY, August 15th, 1898. 
Personal canvassing of Members of the Council is prohibited. 

FOR SALE. —16 large, 4 medium, and 10 small HOLOPHANE GLOBES. —For price 


ap to— А 
piy FREDK. 8. HEX, Town Clerk. 
Town Hall, Torquay, July, 1898. 


UNIVERSITY COLLEGE NOTTINGHAM. 


A LECTURER and DEMONSTRATOR in PHYSICS will be required 
in October. Salary £130 to £180. Applications, which are to be sent in not later 
than AUGUST 24th, should be made on forms supplied by the Secretary. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in THE ELBO- 
TRICIAN " at the following special low rates : 

Three Lines and under - - жа . 18. 6d, 
Per Line after eee eee eee . = eae ва. 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates; 
if inserted “ to account,” they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, &c. 
(ABLE FACTORY, in full working, requires an ENGINEER, 


with a view to relieving the Director. Must be able to work without super- 
vision and have a thorough knowledge of the construction and manufacture of fibre- 
insulated and rabber-insulated cables. Good salary to suitable person, who will 
po be authorised to sign for the flrm.— Please address '' K. F., 4,122, care of 
udolf Mosse, Cologne, Germany. 


H XEERIENCED TRAVELLER WANTED, for United 
Kingdom, to push Electrical Articles with the trade. — Apply, stating 
experience and salary required, to 2,955 Electrician Office, Salisbury-court, Fleet- 
street, К.С. 


W ANTED, by the Wireless Telegraph and Signal Co., Ltd., 

a clever ELECTRICIAN ; a good scientific knowledge of Hertzian work 
necessary, and a practical knowledge of telegraphy desirable. To a suitable appli- 
cant a good salary will be paid. Also as Junior ASSISTANTS, good Electriolahs, 
‘those with a practical knowledge of telegraphy preferred.—Apply in the first 
instance, by letter only, to 28, Mark-lane, E.C. 


WANTED, at once, an ELECTRICAL ENGINEER for 


Japan. Must be fully conversant with Hue and Low Tension, Central 
Station practice, Klectric Tramways, Multiphase Transmission of Power, «&c. 
Salary, £400 per annum, and free saloon passage.—Apply, ALLGEMEINE BLEK- 
TKICITATS-GESELLSCHAFT, Export Dept., Berlin. 


ANTED.—GENTLEMAN with some connection, to look 
out for Ship Lighting Orders, Libera! Commission. — Apply, 2,968 
Electrician Оћсе, Salisbury-court, Fleet-street, E C. 


DVERTISER (24) seeks SITUATION with MANU. 


FACIURING ELECTRICIAN. Has had some previous training with scientlfic 
instrument maker, and would make himself generally useful. Knowledgeof Chemistry 
and Drawing—Apply, 2,967, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


SOUTH AFRICA.—ELECTRICIAN, lately holding impor- 
tant position on staff of a leading London flrm, and having considerable 
experience in High and Low Tension Central Station practice, Electric Tramways 
Multiphase. Transmission of Power, &c., &c. desires Position of Trust in Sou 
Africa. — For further particulars apply, L. T. C.“, Electrician Office, Salisbury. 
court, Fleet-street, E.C. 
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PARIS EXHIBITION OF 1909. 


`` The 20th August is the last day fixed by the Royal Commission for receiving appli- 


cations for space. They should be addressed to the Secretary, Royal Commission 
for the Paris Exhibition of 1900, St. Stephen's House, Westminster, S. W. 


JOURNAL OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Edited by W. G. McMILLAN, Secretary. 

Part 136.—Containing the following Papers and the Discussion thereon: “А 
MAGNETIC BALANCE FOR WORKSHOP TESTS OF PERMEABILITY.” b 
Prof. J. A. Rwing, F.R.S., Member; THE REGISTRATION OF SMAL 
CURRENTS USED FOR ELECTRIC LIGHTING OR OTHER PURPOSES," by 
Alfred H. Gibbings, Member; and THE DESIGN OF ELECTRIC RAILWAY 
MOTORS FOR RAPID ACCELERATION,” by Prof. C. A, Carus-Wilson, Member ; 
together with communications on * FEEDER MACHINES,” by Reginald Wood, 
Associate; and on ELECTRIC WELDING OF TRAMWAY RAILS,” by К. J. 
Wallis-Jones, Member.—Price TWO SHILLINGS AND SIXPENCE. 


E. & F. N. 8PON, Limited, 125, Strand, W.C. 


WANTED, and FOR SALE. 


TO ENGINEERS AND CONTRACTORS. 


OR SALE, at a leading West End Club, TWO 


ARMINGTON and SIMS ENGINES, and TWO BELT-DRIVEN DYNAMOS, 
each Dynamo to give about 180 amps. at 110 volts, with certain steam pipes, belts, 
ара switchboards. Also a BATTERY of E. P. S. Cells in glass boxes. Orders to view 
the plant at work may be obtained from Messrs. MASSEY and ALLPRESS, 25, Queen 
Anne's Gate, S.W. 


OR SALE, CHEAP.—A SECOND-HAND LINK BELT, 


in good condition,[33ft.long, біп. wide. Can be seen at 26, Holborn Viaduct, Е.С. 
ORKS (Freehold), Spacious and Convenient, Modern 


Plant, &c., Midlands  Purchase-money could remain. Opportunity for 
Electrical Co. Promoters.— 2,969, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ULPHURIC ACID.—Specially made, all strengths, for 
ite Enquires solicited.—JOHN NICHOLSON & Sons, LTD., Chemical 


LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum sold. 


ACCUMULATOR CHARGING.—O. Н. CATHCART 
sizes 


and CO., having plant specialy adapted for this purpose, Charge Cells of ali 

mptly, thoroughly and cheaply. Terms оп арр on. Accumulators on 

Hire for temporary ting, experimental uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet-street, Е.С. (Telephone No. 266.) 


WANTED, *THE ELECTRICIAN." 
Volumes I. to IV., 1878—18s0. 


A good price will be given if offered at once. 
Reply to B. T. Barsronp, 94, High Holborn, London, 


BEST. A CHEAPEST. 
on та 94. 


ww CARRIAGE, CYCLF, MINERS' © 
S & DOMESTIC LAMPS, PHONOGRAPHS, 


ELECTRO-MEDICAL APPLIANCES, <. 
and all the NY 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
Sole Agent for “Q ” and “V ” Type in the United Kingdom, 


J. W. BARNARD, 4, Gt. Winchester St., E.C. 


— 


JOHNSON & PHILLIPS 


14, UNION COURT, OLD BROAD STREET, E.C., and CHARLTON, KENT. 


MAKERS of the most Modern Machines for 


CABLE MAKING CABLE LAYING 
STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 


RUBBER, SILK & COTTON COVERING. 


Manufacturer of 
ELEGTRIGAL AND PHYSICAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON, 
OATALOGUES FREE 


TECHNICAL CLASSES. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON INSTITUTE. 


THE COURSES OFINSTRUCTION at the Institute's Central Technical College 
(Exhibition Road) are for Students not under 16 years of age ; those at the Institute's 
Technical College, Finsbury, are of sn intermediate Grade for Students not 
under 14 years of age. The ENTRANCE EXAMINATIONS to both Colleges are 
held in September, and the Sessions commence in October. Particulars of the 
Entrance Examinations, Scholarships, Fees, and Courses of Study, may be obtained 
from the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghali Street, Е.С. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, S.W.) 


A College for higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other Manufac- 
turers, and Teachers. Fees for a full Associateship Course, £25 per session. 
Professors : — 

Civil and Mechanical Engineering. W. C. UNWIN, F. R. S., M. Inst. C. E. 

Physics and Electrical Engineering. W. Е. AYRTON, F. R.., Past Pres. Inst. E. E 
Chemistry .. $^ е F .. H. E. ARMSTRONG, Ph.D., LL.D., F. R. S. 
Mechanics and Mathematics .. .. О. HENRICI, Ph.D., LL.D., F. R. S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEONARD-STREET, CITY-ROAD, Е.С.) 
Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 


years of age, preparing to enter Engineering and Chemical Industries, Fees, £15 
per session. Professors :— 


Physics and Electrical Engineering es .. 8. P. THOMPSON, D.Sc., F. R. S. 
Mechanical Engineering and Mathematics. W. R. DALBY, M. A., B. Sc., M. I. M. E. 
Chemistry КЗ 82 " v» .. R. MELDOLA, F. R. S., F. I. C. 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall-street, E.C. 


HERIOT-WATT COLLEGE, EDINBURGH. 


Е. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., PRINCIPAL. 


DAY CLASSES—SESSION 1898-1899. 


The SESSION extends from TUESDAY, 4th OCTOBER, 1898, to FRIDAY, 
2nd JUNE, 1899. 

These Classes provide Courses of Study extending over one or more years, suitable 
for Students who have previously passed through the Curriculum of a Secondary 
School. The principal Courses are:—Physical and Chemical, Mechanical Engineer- 
ing and Electrical Engineering. There are also Classes in French, German, Drawing 
and Practice of Commerce. 

Class Fees from £l. 1s. to £4. 4s. ; Session Fee, £10. 10s. 

There is also а preparatory Course of Instruction for Agricultural Students, 
Session Fee, £5. 5s. 

An extract from the Calendar of the College, giving particulars of the Day Classes, 
and of the various Appliances, Laboratories and Workshops available for instruction, 
may be had on application to the Librarian, at the College, or to the Treasurer of 


George Heriot’s ‘trust. 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20, York-place, 
Edinburgh, 18th July, 1898. 


DUCATIONAL. — Experienced Tutor would provide 


HOME and EDUCATION in healthiest part of Kent, for couple of Boys, 
recommended by 38 known in connection with Submarine Cable Work as 
suiting the wants of parents at home or abroad. Turok, 26, Gordon-road, Sevenoaks. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 

GOWER STREET, 
where they have given the 
utmost satisfaction. 

Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


Mone aos 
Sensitive. 
Portable. 
Dead Beat. 


— — А — — i 
CTED BY VIBRATION. 
£610 O. 65 ө о. £4 о о. 


— чучу чуч 


J. PITKI N, 56, Red Lion St. CLERKENWELL, Е.С 
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ELECTRICAL DEVELOPMENT AND) 


“FINANCE CORPORATION, Ltd, 


89, Victoria Street, Westminster, S.W, 
Telegraphic Address: UNIPOLAR LONDON." Telephone No. 410 Westminster. 


The objects of the Corporation are the develop- 
ment and financin 
Industrial Undertakings of all kinds. 


BRITISH THOMSON-HOUSTON 


PANY, Ltda., 


Electrical Engineers and Contractors, . 


83, CANNON STREET, LONDON, E.C. 
See Large Advertisement in last week's issue. 


I——————————————H———— 
FOR DYNAMOS and all ELECTRICAL PURPOSES. 
Office, 23, Great St. Helens, London, Е.С. 
Contractors to Her Majesty's Government. 


Stocks of ali qual 
Speciality — Mica for Gemmutators. 
ты 
Telegrams: Awake London." Telephone 2388 Avenue. 


Cut to any Shape o Equal and Uniform 


SANDERS, WAKE & СО. 


ELECTRICAL BOOKS 


PUBLICATIONS. 


of approved Electrical and 


THE ELECTRICAL AND GENERAL 
ENGINEERING COLLEGE 


AND 
EXPERIMENTAL ENGINEERING 
2 & 4, PENYWERN ROAD, EARL'8 COURT, LONDON, 8. W. 
Trains Students for Electrical, Mechanical and 
Mining Engineering. 
Develops Electrical and Mechanical Patents. 


Constructs anpor meni and Special Machinery 
and Models to Specification. 


JOHN BELLAMY, - 
Byng Street, Millwall, LONDON, E. 


MANUFACTURER O 


IRON and STEEL BUOYS: 


OF EVERY DESCRIPTION : 
For MOORING BEACON OR TELEGRAPH WORK. 
GABLE STORAGE TANKS a SPEOIALITY, . 
IRON and STEEL BOILERS of any Type. 
WROUGHT IRON TANKS AND CISTERNS 


TO ANY SIZE OR SHAPE. 
Telegraphic Address: Bellamy London." Telephone No. 157 Eastern. 


t 
н 
П 


LIST OF SLIGHTLY SOILED STOCK 
to be DISPOSED OF at REDUCED 
PRICES, and 


FULL CATALOGUE 


Of latest Electrical Books and Publications 
will be sent, post free, on application to the 
Publisher of ** The Electrician, " 


1,2 & 3, SALISBURY COURT, FLEET STREET, 


LONDON. 


NOW READY. 


Demy 8vo. Fully Illustrated. Price 108. 6d., post free ; abroad 118, 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 


The scope of the book aims at furnishing a fuller treatment of the subject, from the standpoint of the Tel h 
Engineer, than it has hitherto received, whilst it endeavours to facilitate a thorough comprehension of the theory of эре 


650 Pages; 200 Illustrations, Scale Drawings and Folding Plates; and over 80 Tables of Engineering Data. 
Price 12s. 6d. Abroad 13s. Gd., post free. 


MOTIVE POWER & GEARING 


FOR ELECTRICAL MACHINERY: 


A Treatise on the Theory, Practice and Cost of the Mechanical Equipment of Power Stations for Electric ` 
Supply and for Electric Traction. | 


Ву E. TREMLETT OARTER, O.E., .J. E. E., & oO. 


“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Ld., 
I. S & 3, Salisbury Court, Fleet Street, London, 
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Large Stocks 
kept for- é é 
Immediate - 
a 00 


Delivery - -œ 


LONDON: Francis & Spilsbury, 20, Bucklersbury, E.C. кии A (ee 


Telegraphic Address, "AGENCIES LONDON." Telephone No. 5558 Bank. 


CLASCOW: The United Asbestos Co., Ltd., 98, Bothwell Street. 


Telegraphic Address, ‘SALAMANDER GLASGOW.’ Telephone No. 4400. 


BIRMINGHAM: S. Jevons, The Minories, e 7. 


CONNOLLY BROTHERS, 


Blackley, MANCHESTER, 
INSULATED WIRE and CABLE MAKERS. 


at: C. F. QUICKE, ary Pavement 


R En 


HARRISON 


INSTRUMENTS. 


NOTICE. 


ron vim“ EFFICIENT ” 
PROTECTION 


of Insulated 
Wire Joints. 


Telegrams: 
'" CONNOLLYS BLAOKLEY,” 
Telephone No. 2361, 


MS 


P. В. JACKSON & CO., Ltd, desire to state that their New Arc Lamps (Jackson- -Mensing 

Patents) are now Ready for Sale, and that Price Lists and Full Particulars will be furnished 

on application. The Lamps are equally Steady and Efficient on either Alternating or Direct 

Current Systems. Great care has been taken in their development, and they are offered with 

every confidence as being thoroughly sound and substantial There is an entire absence of 

clockwork, or of cork, rubber or other vegetable material—features which render many other 
Lamps 80 troublesome, unreliable, and expensive. 


Salford Rolling Mills, 
Manchester, 19th July, 1898. 


DAVEY, PAKMAN & CO. E Coueuesten 


Gngineers ano 


Boilermafers. 


Speciality: STEADY RUNNING ENGINES Е ШО | LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up to 1,500 h.p. 


Portable and Semi-Portable Engines. 
Semi-Pixed Engines and Boilers. 
Horisontal Engines. 
Vertical Engines and Boilers, 
Tandem Engines, Simple and Compound. 


Air Compressors. 
Compound Portable & Semi-Portable Engines. 
Vertical Hoisting Engines and Boilers. 
Oompound Semi-Pixed Engines and Boilers. 
Compound Horizontal Fixed Engines. 


« gOONOMIO'' Boller is one of the pest 
рев generators before the public not only 


| for Efficiency but for Eoonomy and Dura- 


bility. This Boiler contains particularly 
good features and high qualities, and is 
BEING ADOPTED VERY LARGELY FOR 


| CENTRAL ELBOTRIO LIGHTING STATIONS, 
| MILLS, and FACTORIES, A., WITH GREAT 


BUCOESS. 


0 Lancashire, “ Essex,” Vertical, Loo0- 


ornish, 
motive, “Eoonomic,’”’ Safety, Water-Tube, 
, and other Boilers. 


| D. P. & GO. ARE MAKERS OF HIGH-CLASS STEAM 


BOILERS OF EVERY DESCRIPTION. 
~~ ſ—mam2é2—ſ—3—u——— 
ALL RIVET HOLES DRILLED. 


Telegraph Address: ' PAXMAN ,COLCH ESTER." Paxman's Patent “ '** Eoonomio" Steam Betler, BOILERS ин UP TO 2001. WORKING PRESSURE. 


Oatalogue and full particulars, with Photos and Prices, post free on application 


DAVEY, PAXMAN & GO., Ld., Engineers, COLCHESTER. 


Leadon Office: 78, QUEEN отока STRENT, H. O. 
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JupewENT was delivered on Wednesday last by Mr. Justice 
Вівнлм in the action by the Castner-Kellner Alkali Company 
(Limited) to restrain the Commercial Development Cor- 
poration from alleged infringement of patent rights. His 
Lonpsnir held that the plaintiffs were entitled to succeed 
in their action, there having been infringement of the 
letters patent No. 20,259", owned, though not now worked, 
by the plaintiffs. Leave to appeal was granted, the opera- 
tion of the injunction imposed on the defendants being 
postponed for ten days to allow of this course being 
taken. With respect to the fact of the patent in dispute not 
being at the present time actually used commercially by the 
plaintiff Company, Mr. Justice В:енлм stated that this was 
also the case with the defendants; for manufacture under the 
Rhodin patent owned by the latter had not yet commenced, 
although costly works were in process of erection. He pre- 
sumed that the potentialities of both patents are con- 
sidered great enough to justify the expenditure which has 
been incurred in this case.” Substantial identity of the 
essential features of the Rhodin and Kellner patents was 
held to be established, and was the ground of the judicial 
decision, Mr. Justice Bicnam maintaining that “it is only 
necessary to read it (the Rhodin specification) and to bear in 
mind what KrrLNEw's invention is in order to detect the 
similarity.” 

En 

Wrru the last number of the Journal of the Institution of 
Electrical Engineers, members of that body will have received 
а reminder that Papers for the coming session 1898-99 may 
now be sent in. A long list of suitable subjects for original 
communications is given, some of these being matters which 
are of perpetual interest to the electrical engineer, and other 


subjects whose importance has been realised more recently or 


which involve problems that are only now being solved in a 
practical way. Among the headings we may mention The 
Present Position and Applicability of Gas or Oil Engines for 
Electrical Power Stations," The Utilisation of Blast-Furnace 
Gases or other Waste Products of Manufactures in the 
Generation of Electricity,“ and Description of the Most 
Practical Methods of Measurement in Connection with 
Polyphase Distribution," the latter being an important 
subject now that the three-phase system is gradually being 
introduced into this country. The efficiency of new systems 
of power distribution is apt to be discredited by the British 
factory owner if it cannot be demonstrated by direct measure- 
ment. The next subject suggested is a ‘ Description of the 
Most Practical Methods for the Conversion of Direct Current 
into Alternate Current.” It is hard to see what would 
be the precise value of such a conversion in the present 
state of the electrical engineering industry, unless it be 
that the Nernst “ high-efficiency ” incandescent lamp is soon 
to become a practical possibility; it will be remem- 
bered that this lamp, as described by the inventor, 
is only suitable for alternating currents. Communications 
are also solicited on electric lamps with filaments other 
than pure carbon, and we hope that some of those who 
have been working in this direction during the past year 
will record the results of their investigations. Institution 
Papers on the application of electrical energy in warfare, 
the establishment of municipal time-services by electricity 
and, last but not least, Hertzian telegraphy would also be 
welcome. Finally, we trust that too many will not avail 
themselves of the last two suggestions—“ Recent Legislation 
in its Relation to Electrical Undertakings,” and “ The 
Relations between Electric Lighting or Power Corporations and 
Municipal Authorities”—for if all is said that might be said 
on these questions d'actualité there will hardly be any time left 
over for the discussion of other matters. 'The increase made 
last year in the value of the annual premiums, and the 
institution of two premiums for Papers published in the 
Journal but not read at meetings, should act as an additional 
inducement to members to bring their views and experience 
before the Institution in the form of Papers. 
5 

We recommend to all classes of members the perusal of 
another circular sent them with their Journal this week. We 
refer to that one soliciting contributions to the Benevolent Fund 
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of the Institution. The fund is to be devoted to the assist- | in the world, and the authorities appear to have no prejudice 


ance of necessitous members and their families, or the families 
of deceased members, and will be administered on very similar 
lines to the Benevolent Fund of the Institution of Civil Engi- 
neers, one of the chief features of which is that the names of 
recipients from the funds are not published. Donations and 
subscriptions varying from £250 to half a crown have been 
received, but the amount so far collected has only been £1,000. 
The fact that small contributions as well as largo ones are 
acceptable should induce everyono connected with the Insti- 
tution, whether as member, associate or student, to send in 
his mite to the secretary. 
CN NES 

Tae London Gazette for July 29th last contains the impor- 
tant announcement that, for the purposes of the Electric 
Lighting Acts 1882 to 1890 and all statutory powers obtained 
under these Acts, where continuous currents at constant 
potential are used, the Board of Trade has approved of the 
pattern and construction of electric energy meter “ known as 
the Aron meter,” deposited at the Board of Trade by the 
British Aron Meter Company on August 18, 1897. This form 
of Aron meter is of the self-winding type, a pattern which 
has been specially developed to meet the requirements of the 
English market. A brief description of it appeared in Zhe 
Electrician, Vol. XXXIX., p. 666, shortly after the sample had 
been deposited. It is further aunounced that the Board of 
Trade approves of the following manner of fixing and con- 
necting meters of the pattern and construction just named :— 


The meter is to be fixed securely on a vertical wall or support, great care 
being taken that it is accurately perpendicular as indicated by the plumb 
line fixed on the left-hand side of the case. In connecting the meter with 
the service lines one service line is to be cut, the ends prepared as described 
below, and the conductors inserted and tightly clamped in the left-hand 
pair of terminals, so that the current circulates in the direction marked by 
the arrows engraved on the terminal blocks, Similarly the other service 
line is to be cut and ita ends prepared as described above and tightly 
clamped in the right-hand pair of terminals. In preparing the ends of the 
service lines, the conductor is to be bared of insulating material for a length 
not less thau three-quarters of an inch and not exceeding one inch, the 
insulation being cut straight across. The outside of the insulating material 
is to be made to fit closely the hole through which the line is passed to the 
terminal, indiarubber tape or other insulating material being wound on to 
the requisite thickness if necessary. 


We are informed that the alternating type of Aron meter is 
gtill under test by the Board of Trade. 


— — 


Ix the old-fashioned little town of Thun in Switzerland an 
important power transmission plant is being built, which will 
be the first attempt in that country to use electricity опа 
large scale for heavy railways. If this trial is successful we 
should not be surprised to see in the near future the adoption 
of electric in place of steam traction on all the Swiss railways. 
Fuel is notoriously dear and bad in that country, and the 
briquettes that are exclusively used for the locomotive furnaces 
produce still more smoke and clinker than the North-country 
coal, which has been annoying our railway travellers 
since the beginning of the strike in Wales. There is 
sufficient water-power in the country to drive not only 
all the railways, but also all the factories, and that with- 
out spoiling the natural beauty of the scenery; and, what 
is still more to the point, Switzerland is provided with first- 
class engineering firms and one of the best technical colleges 


vals. 


against overhead wires at extra high pressures. 


aca m 


Tux following particulars of the works which are being 
carried out at Thun are taken from the Elektrotechnischer 
Anzeiger. Power is obtained from the river Kander, which 
flows into the lake of Thun. A fall of about 215ft. will 
be obtained. Four turbines of 900 m.r. each are being 
erected, two more of the same size will follow later on, 
and there are two 15-n.r. turbines for auxiliary purposes. 
The larger turbines drive three-phase dynamos and their 
exciters, and the current is generated at 4,000 volts. This 
pressure is used for the neighbouring localities, but for the 
long-distance transmissions & pressure of 16,000 volta will be 
used. About half of the power generated will be transmitted 
to Berne at this pressure, a distance of 25 miles. Outside 
the town of Berne will be four transformer stations, in which 
the pressure will be reduced to 8,000 volt, and trom thence the 
energy is distributed by underground cables. The remainder 
of the power is to be used for the most important part of the 
project, viz., to work a 25-mile line of railway from Burgdorf 
to Thun. The 16,000-volt line is to run alongside of the 
railway, and 11 transformer stations will be erected at inter- 
Three phase motors will be used on the motor cars, 
each four-axle corridor car carrying 60 passengers, and being 
equipped with a 60-н.р. motor on each axle. Trailers will 
also be used when necessary. Owing to the heavy gradients 
the speed will only be about 22 miles an hour. Special cars 
for goods traffic will be built with more powerful motors, 
designed for lower speeds. | 
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Cable Interruptions.— Date of Interruption. 
Latakia—Cyprus.. ................................ Feb. 10, 1898 
Hong Kong—Manilla... ................... May 3,1898 
Bissao and Bolama .................. gd nA Я July 21, 1898 


Appointments.— We learn that the additional Chair of 
Chemistry recently founded and endowed in McGill University, 
Montreal, by Mr. W. C. McDonald is to be filled by Dr. 
Wallace Walker. Also, in succession to Prof. H. Callendar, 
Mr. Ernest Hutherford has been appointed to the Chair of 
Physies. 


A Telephone Cable Blown Down.—During a high wind on 
Tuesday night a large telephone cable in the valley from 
Crookes Valley-road to above the dams to Crookesmoot, 
Shettield, was blown down, the broken end dropping into the 
dam. A local paper hopes that “there was no active current 
passing through the water to destroy the swarms of fish which 
tenant it.” 


Personal.—Mr. J. E. Stewart has resigned the post of 
municipal electrical engincer at Derby in order to represent 
Messrs. Kincaid, Waller and Manville, under Mr. J. Bogart, 
in connection with extensive electric power transmission 
plant to be erected in New York State.——We understand 
that Dr. Ichisuka Fujioka, the Local Honorary Secretary 
for Japan of the Institution of Electrical Engineers, and 
consulting engineer to several Japanese electrical m 
takings, has come to this country to study the position O 
the British electrical industries in general, and is now making 
a short stay at the Hótel Métropole. 


The Sir David Salomons Scholarship at Cambridge.—ln 
1895 Sir David Salomons founded an engineering scholarship 
of the value of £40 annually at Gonville and Caius College, 
Cambridge, and recently, on the occasion of the celebration 
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of the 550th anniversary of the foundation of the college, he | A 2-н.р. 200-volt 2-phase Tesla motor running at 1,800 revolu- 


has increased its annual value to £70. The successful can- 
didate must make a declaration that he intends entering the 
engineering profession as civil and electrical engineer, and if 
required by the governing body of the college he must go in 
for the Mechanical Sciences Tripos. Тһе scholarship is open 
to persons not yet in residence, and is tenable for three years. 
Candidates for this year's scholarship must not be more than 
19 years of age on October 1, 1898, the examination being 
fixed for November 1. The subjects are Euclid, Algebra, 
Plane Trigonometry, Geometrical and Analytical Conic Soc- 
tions, Elementary Statics and Dynamics, and Differential 
Calculus Physics, including Dynamics and Hydrostatics, with 
practical work. Candidates must send in their names, testi. 
monials of good conduct and birth certificates, to one of the 
tutors, the Rev. E. S. Roberts or Dr. J. S. Reid, on or before 
Oct. 25. 


Patent Expiring —To-morrow will expire Patent No. 10,990 
granted to Mr. Charles Langdon-Davies on August 16, 1884, 
for “ Improvements in telephony.” This patent describes the 
*" phonopore," to which the inventor then applied the name 
“ electrophone," the object of this apparatus being to render 
possible the use for telephonic purposes of line wires, through 
which ordinary telegraphio communications are carried on. 
In its simplest form the instrument may be described as a 
transformer, in which one end of each winding is insulated. 


tions per minute, belted by means of а countershaft to a buffer 
running at 3,000 revolutions per minute, and a plating dynamo 
delivering 75 amperes at a pressure of 5 volts; the necessary 
fuses, an overload circuit breaker and the conductors, which 
in this ca-e are hollow copper tubes, leading to the various 
vats. There are, in all, four of these vats, each holding 
25 gallons of liquid, and containing respectively the nickel, 
copper, silver and striking solutions. As the operator of this 
plant is not kept busy constantly, the guests not eating the 
silver off with sufficient rapidity, he devotes the remainder of 
his time to the bufting of the silver-ware. 

Extension of the Douglas-Laxey Tramway to Ramsey.—On 
Tuesday last an extension of the Douglas-Laxey electric tram- 
way to Ramsey was formally opened by Lord Henniker, the 
Lieut.-Governor of the Isle of Man. This extension has been 
completed after considerably less than twelve months’ work, 
The line has been carried out by the Isle of Man Tramways 
and Electric Power Co. (Limited), which owns the electric 
tramway from Douglas to Laxey, and from Laxey to the top 
of Snaefell, the highest mountain in Manxland. By the new 
line, Douglas and Ramsey, the two chief towns in the island 
are connected, and it is believed that it will develop a large 
traffic in the way of visitors and goods between these towns and 
the intervening village of Laxey. The new terminus is slightly 
over 103 miles from Laxey, and about 16 miles from Douglas, 


The two circuits instead of being applied one on the top of | and it 1s expected that the entire journey will be performed 


the other, as in a transformer, are formed by two insulated 
conductors laid up together and wound in the same coil. A 
telephonic current can be sent from one terminal to the other, 
but a telegraphic current is not transmitted. Various methods 
of winding and connecting are detailed in the specification, 
among them being a ‘double electrophone " with four 
terminals, and varieties of the instrument with three or more 
Windings. The most important claim is the first one: “ The 
use in telephony on telegraph wires of the electrophone con- 
sisting of compound strands of wire connected by one 
extremity only substantially as described.” 


German Central Station Statistics.— The Elektrotechnische 
Zeitschrift of July 7 contains its annual statistical tables of the 
electric supply stations now running in Germany. The long 

ist of names and the various summaries show that the “ satura. 
tion point" must still be very far distant, 90 new stations 
having been started in 1897, as compared with 59 in 1896, 
and during January and February of this year noless than 97 
stations were put into operation, the total up to the end of 
February, 1898, being 375. It should be stated also that 
these numbers include only those stations which give a public 
supply, large private installations and tramway power houses 
being excluded. Continuous current continues to be the 
favourite in Germany, there being 323 continuous current 
stations, of which 38 have no accumulators, 15 generate both 
Continuous and three-phase current, and five both continuous 
and alternating current. The number of purely alternating- 
Current stations is 29, and of three-phase 23. The total 
capacity of all the 375 stations is 96,669 kilowatts, or, includ- 
ing accumulators, 111,589 kilowatts. This is divided as follows 
by our contemporary: Incandescent lamps, 1,429,601 50-watt 
lamps (or equivalent); arc lamps, 32,586 10-ampere lamps 
(or equivalent); motors, 35,807 H. p. 


A Hotel Silver-Plating Plant.— It is 
hotels to have their own laundries, their own electric lighting 
plant, and their own bottling machinery, but the Hotel 
Métropole in New York is probably the only one that does its 
own electro-plating for the purpose of renovating its spoons 
and forks and other articles from which the silver has been worn 
off. The plant, which has been in operation for some time, 
says the Mlectrival Engineer of New York, has fully justified 
the first cost of the outfit, and has shown the economy and 
feasibility of this novel scheme. The United Electrie Light and 
Power Co., which supplies current to the hotel, leads its high 
potential circuit into the sub-cellar, where it is transformed to 
220 volis by means of two 1,000-light converters. In close 
proximity to this place the hotel management has installed 
thesilver-plating plant, which consists of the following apparatus: 


& common thing for 
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on the average in an hour and a quarter. Special express 
cars will await the arrival of the Liverpool and Fleetwood 
steamers, at Douglas, to convey passengers at once to Ramsey, 
thus gaining a distinct advantage over the somewhat lengthy 
sea journey between Liverpool and Ramsey. Starting from 
the original Laxey terminus of the line from Douglas, the 
new line crosses the wide and deep Laxey Glen by a four-span 
viaduct. The line runs along between the main road and 
the cliffs as far as Bulgham Bay, about two miles from Laxey, 
where it crosses to the landward side of the main road. Here 
it has been necessary to widen the road by excavating portions 
of the cliff which overhung at this point, and thus afford space 
for the double line of metals. Round by Bulgham Bay the 
line winds again seaward, and opens on to the famous Dhoon 
Glen. Crossing the glen, the line runs along the main road 
into Ramsey. 

The Contact Resistance of Similar Metals.—About three 
years ago M. Edouard Branly, while experimenting on the 
contact resistance of dissimilar metals, found that for some - 
metals and alloys (copper, zinc, brass, silver, german-silver, 
&c.) the contact resistance had a very small value, whereas for 
Others (iron, aluminium, lead, bismuth, &c.) the value was 
unexpectedly high under certain conditions. In the Comptes 
Rendus, of July 25th last, he describes experiments made with 
similar instead of with dissimilar metals. A column, out- 
wardly resembling a Volta pile, was made by threading 45 
discs, 35cm. diameter and 6mm. thick, of the metal under test 
on an ebonite rod and submitting the column to a slight 
pressure. In the case of aluminium, iron and bismuth. the 
resistance was low if the discs were placed on one another 
gently; but if dropped on one another with a slight shock 
and subjected to the same pressure as before, the value of the 
resistance increased enormously. With discs of zine, copper, 
or brass, on the other hand, the resistance was practically 
zero however the column was put together. The following 
figures show the order of the phenomenon: A column of 
aluminium discs gently placed on one another, and subjected 
to 2°6-kilogrammes pressure, had a resistance of 1-5 ohm. 
By dropping the dises on one another, and subjecting the 
column to the same pressure, the resistance was 40 olims, 
diminishing to 19 ohms after 24 hours. On taking the 
column to pieces and remaking it gently, but without cleaning - 
the discs, the resistance was 2:2 ohms, and when again re-made 
by dropping the discs upon one another, the resistance was as 
high as 215 ohms. Connecting the column between the spark 
terminals of à radiator reduced the resistance to 0:5 ohm. The 
same effect was noticeable with iron and bismuth, but in a 
slightly less degree. No attempt is made to account for the 
phenomenon. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
(Compiled by E. E. Fournrer р’Атве.] 


Aluminium as ап Electrode.— Since Graetz and Pollak pro- 
posed the use of an aluminium cell as a chemical rectifier ” 
of alternate currents, the remarkable apparent resistance offered 
by ап aluminium anode in certain electrolytes has been studied 
in various ways. E. Wilson has made some careful experi- 
ments with direct and alternate currents, the results of which 
clear up some hitherto doubtful points. The cells used had 
aluminium and carbon electrodes in a saturated solution of 
alum. An exploring electrode was inserted midway between 
the plates, and consisted of a platinum wire sealed into a 
glass tube. The current was adjusted to 8:6 amperes, with the 
aluminium as a cathode. On reversing the E.M.F., the 
current was also reversed in the first few seconds, but in 
about two minutes it fell to zero, the E. M. F. successfully 
opposed by the aluminium as anode being about 22 volts. 
To determine the nature of the resistance, the aluminium 
plate with its film of oxide was immersed in clean mercury. 
‘The result showed that the film is a fairly high insulator, but 
is not stable. At times the resistance was zero, when a sharp 
noise occurred in the cell, like sparking between points in air, 
and the insulation was immediately restored, running up as 
high as 10,000 ohms. Even at 30 volts the film was able to 
restore its insulating properties at ordinary temperatures, but 
at 70deg. 3 volts were the limit. А film formed by first placing 
aluminium in contacts with an alum solution and then 
exposing to air gives the same effect as a film formed in a cell 
by electrolytic means. Experiments with alternating currents 
show that the best rectification is obtained for a given 
frequency by using large currents and small potential differ- 
ences. The full effect is, however, not developed with 
frequencies between 16 and 100 per second. Aluminium, 
with its film, is suitable for use аз в condenser plate if due 
regard is given to current.density and temperature. 


[WiLsow, Proc. Roy. Soc., No. 398, 1898.] 
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Potential Gradient in Gases, —It has been shown by Hittorf 
that when an electrie current passes through a tube containing 
a gas at a pressure of a few millimetres there is & rapid fall of 
potential near each of the electrodes, with & much more gentle 
fall in the space between, and whilst the fall near the anode 
and in the positive column varies with the density of the gas 
and the current strength, the fall near the cathode is con- 
stant. If the gas is pure and dry, the electrodes clean, and of 
а metal not attacked by the gas, and the current not too 
strong, the cathode fall has & definite value for each gas, & 
value that is independent of the pressure of the gas or 
of the current strength, and appears, in fact, to be a 
constant of the gas. J. W. Capstick describes some experi- 
ments made with the object of finding some connection 
between this cathode fall and other physical properties 
of a gas. For this purpose the cathode fall in water 
vapour, ammonia, nitric oxide, and the elements composing 
these bodies was investigated by means of a platinum 
probe mounted in the cathode space just outside the negative 
glow. The results are remarkable. The fall amounts to 298 
volts in hydrogen, 282 in nitrogen, aud 369 in oxygen. 
Assuming 149 volts to be due to the single atom of hydrogen, 
and 184 to the single atom of oxygen, the total amount of the 
fall for water vapour would, by addition, be 482. The actual 
value is 469. Similarly, for ammonia, we have 563 from 
theory as against 582 by experiment. The agreement is 
sufficiently elose to warrant the assertion that the cathode fall 
of potential is a quantity inherent in the atom, and it is 
probably a measure of the energy required to dissociate the gas 
into the ions that carry the electricity. But the additive 
nature of the cathode fall may be taken as ап indication that 
the carriers of the current are provided by the disintegration 
of the atoms into much smaller partieles. In any ease, the 
cathode fall represents the minimum difference of potential 
capable of leading to discharge through the gas in question. 

Carstick, Proc. Roy. Soc., No. 398, 1898.] 


Hall Effect in Liquids.— The existence of a Hall effect in 
liquids is of supreme theoretical importance. The discovery 
of such an effect, and its measurement, might be made to 
throw some valuable light on the constitution of solids and the 
theory of their electric properties. Moreover, the theory of 
solutions has of late made rapid strides, and a dilute solution 
may, perhaps, be described as the physical body with whose 
intimate structure we are most closely acquainted. It is not 
surprising, therefore, that the Hall effect in liquids, claimed to 
have been demonstrated by Bagard, and denied by Roiti, 
Florio, and Chiavassa, should still be an object of keen con- 
troversy. E. van Everdingen makes an important contribu- 
tion to the discussion by determining the theoretical value of 
the Hall effect in a given electrolyte. Since it is generally 
assumed that in electrolytes the electric current consists in a 
convection of charges by the ions, and the velocities of this 
motion are known in many cases, all the data for the calcula- 
tion are present. The result is embodied in the formula 


E. HU -V 


where U and V are the two ionic velocities, Н the magnetic 
field normal to the surface, E, the E.M.F. per centimetre 
along the line joining the electrodes, E, the transverse E. M. F., 
and » а factor lying between 1 and J. The results obtain ed 
in concrete cases do not agree with the experimental values 
obtained by Bagard. Thus a half-normal solution of copper 
sulphate gives 11 х 10-55, whereas Bagard finds a Hall effect 
of 18x 1077. The weak theoretical effect is evidently marked 
by powerful disturbances, which make it a million times too 
large. It is doubtful whether the true Hall effect can be 
observed at all. In this case, therefore, the utility of solutions 
for the purpose of electrical theory disappears. We must turn 
our attention to solids, and particularly to the solid which 
shows а considerable increase of resistance in а magnetic 
field, and has other striking properties. That solid is bismuth. 
[VAN EVERDINGEN, Proc. Acad. Amsterdam, June 24, 1898.] 


Electricity and Life. —E. Solvay announces that two im- 
portant organic syntheses have been obtained in his laboratory 
ру Dr. A. Slosse, by means of the “electric effluvium.” А 
sugar has been obtained from a mixture of one volume of dry 
and pure carbonic oxide and two volumes of hydrogen, con- 
tained in an ordinary Berthelot ozone tube, by the action of 
a brush discharge kept up for five hours. The discharge was 
obtained from a Ducretet coil of 12mm. spark length, fed by 
110 volts, with a resistance of four lamps of 50 c.p. interposed. 
A colourless liquid is first formed, and later on some small 
crystals are deposited, having a smell of moist sugar. The 
crystals do not completely dissolve in cold water. After fil- 
tration, the aqueous solution reduces ammoniacal silver nitrate, 
and ferments after boiling. The synthesis passes through the 
stages of formic aldehyde and methyl alcohol, both of which 
have been actually found. On further action, the product 
is carbonised, and smells of caramel. The process may 
be compared to that of the formation of sugar in plants under 
the influence of sunlight. The other synthesis is that of urea 
from one volume of carbonic oxide and two volumes of dry 
ammonia. After two hours the tube, when opened, contains 
some drops of liquid and small crystals which rapidly dissolve 
in water, the solution being neutral or slightly alkaline; with 
hypobromite of soda, the liquid effervesces and gives off 
nitrogen. Treated under the microscope with concentrated 
nitric acid, rhombohedric crystals are formed at the junction 
of the two liquids, a reaction which is characteristic of ures. 
This synthesis is one usually confined to aniinal life, although 


performed chemically for some time. The next step will be 
to find what exactly is the nature of the electric action 


involved, and whether it has a counterpart in vegetable or 
animal life. 
(Sonvar, Bull, Acad. Roy. Belgique, No. 5, 1898.] 


Direct Paris-Lisbon Telegraph Line.—The direct telegraph 
line between Paris and Lisbon has now been completed an 
taken into service. 
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MESSRS. CROMPTON AND CO.’S NEW ARC WORKS 
AT CHELMSFORD. EE 


For many years the engineering work of Messrs. Crompton 
апа Co. (Limited) was carried on in а group of buildings and 
workshops situated in Chelmsford, these having grown and 
been added to from time to time to cope with the rapid growth 
of electrica] manufacturing business. А portion of the Arc 
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which have received the name of the New Arc Works. These 
having recently been completed and the principal manu- 
facturing operations, saving only the arc lamp department, 
having been transferred thereto, a short description of the 
new works will probably be of interest to a wide circle of 
readers. It is quite superfluous to preface our description 
with any remarks on the prominent place in the history of 
electrical engineering which has been filled by Messrs. 
Crompton and Co., and especially by the energetic creator o 
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Fic. 1.— Ground Plan of Messrs. Crompton and Co. 's New Arc Works at Chelmsford. 


Works, as these works were named, having been destroyed by 
a disastrous fire which broke out on November 22, 1895 - which, 
by-the-bye, was even more disastrous in its ruthless destruc- 
tion of plans and records than of buildings and plant, and 


| Fra, 2.— General View of Works from the direction of the Railway. 


there being pressing need both for better railway accommoda- 
tion and more room. for future expansion, about 10 acres of 
what was at that time fertile pasture land was acquired for 
the site of an entirely new group of workshops and offices, 


the business, Mr. R. E. B. Crompton ; for the names both of 
the individual and of the Company which owes its existence 
to his genius and talent have been household words among 
electrical engineers ever since the earliest days of the industry. 

In & description of an engineering works photos speak 
louder than words, and the accompanying series of illus- 
trations from photographs kindly taken for us by Mr. 
Crompton will give the reader an excellent idea of the magni- 
tude and arrangement of the important works now under con- 
sideration. We may briefly review these before entering into 
details as to the operations carried on. In Fig. 1 а ground 
plan of the entire premises is shown, and from this it will be 
seen that the works are laid out to give the greatest facility for 
extension of every department, while at the same time allowing 
of the most efficient arrangement of the various workshops for 
present use. In fact, the utmost care and skill have been 
exhausted in making these works the best that modern 
resources can produce, and the visitor in passing through 
them contrasts them at every point with the cramped, dingy, 
and comparatively unmethodical shops wherein engineering 
operations were carried on less than a generation ago. Fig. 2 
gives an external view of the works as seen from the bridge 
over the railway, a siding from which enters the works. In 
Fig. 8 a panoramic view is given of the main machine shops, 
as seen from the switchboard platform. One of the new loco- 
motives for the City and South London Railway is seen on 
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Fic, 4,—Lathe-Bay, showing Electrically-driven Lathes and the arrangement of Motors on the Crompton System. 
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Fic. 6.— Heavy Armature and Testing Bay, showing also the Electric Power Generating Plant, Works Manager's Office and Portion 
of the Switchboard Gallery. 
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the extreme left, while the electric travellers and the motors 
for driving the various machine tools are seen dotted about 
over the numerous bays. Ап important bay, and one that 
appears to us unique among machine tool bays, is that shown 
in Fig. 4, which represents the power-lathe bay with its lathes 
arranged crosswise, not longitudinally as is usual, each machine 
being driven by а separate electric motor suspended from а 
bracket on а longitudinal beam. Machine bay G is another 
important part of the workshops, and is shown in Fig. 5. 
Here heavy planers, drilling and boring machines, &c., are 
located, each being driven by an electric motor. We omitted 
io mention that immediately in front of the switchboard 
platform are the steam engines and generators for supplying 
the works with electric power. These are shown in the back- 
ground of Fig. 6, which gives & general view of the heavy 
armature and testing bay, the testing part being that enclosed 
between railings. A portion of the switchboard, together with 
ihe works manager's office, are also shown in this view. 
There will be noticed in Fig. 4 а wire pallisade which separates 
the lathe bay from the half-bay used as а tool shop. Fig. 7 
gives а view of one end of the tool shop, wherein new tools 
are made and worn tools are ground and reset. Heat for the 
furnaces in the tool shop is largely supplied by Dowson gas, 
which is distributed over the works from the Dowson gas plant 
in the yard, a view of which plant is seen in Fig. 8. Some of 
the heating, however, and, of course, all of the lighting are 
provided by the electrical energy distributed from the two 
dynamos, & near view of one of which is shown in Fig. 9. 
Returning to the workshops proper, we may notice over each bay 
an overhead traveller. Some of the smaller travellers are driven 
by hand, but the principal are single-motor electric cranes of 
& pattern shown in Fig. 10. This particular traveller runs 
the length of the turning bay. 

Messrs. Crompton and Co. have acquired & fame almost as 
great as that for heavy electrical work in the difficult and 
delicate paths of electric cookery, and within the walls of the 
workshop shown in Fig. 11 the apparatus for electric cooking 
and warming have been gradually developed to their present 
pitch of commercial perfection. The reverberatory furnace 
for the enamelling process, that is the main feature of the 
Crompton system of making this class of electrical apparatus, 
is seen in the centre, while on either side are arrangements 
for embedding the fragile conductor and finishing the process 
of manufacture. 

In every department of electrical engineering manufacture 
the use of wire in coils or other arrangements is almost, if 
not quite, a necessity. The machinery for winding wire, 
whether covered or bare, on bobbins is developed in these 
works to a high degree, as will best be seen by a view of the 
simple and compact electrically-driven winding lathes shown in 
Fig. 12. The motor is contained in the base of each lathe 
pedestal. For jointing wires in these coils, and in other 
pieces of apparatus, as well as for general soldering purposes, 
a special form of gas-heated soldering stove, supplied by 
Dowson gas, is used. One of these stoves is shown in 
Fig. 18. 

We may now, after the foregoing brief survey of the 
works, enter into further particulars as to their equipment 
and the operations carried on in them. The main shops, 
which are devoted almost entirely to dynamo, motor and 
transformer work, have a floor area of rather over an acre, 
with a width of 260ft. This area is almost entirely unob- 
structed by any internal walls or partitions, so that an 
uninterrupted view of the whole floor can be obtained from 
the shop manager’s office. It is divided into eight bays, 
four of which are provided with electrically-driven travelling 
cranes from 15 to 3 tons’ capacity, the remainder with hand- 
power travelling cranes, but with provision for the addition 
of electrical travelling cranes. Three of the bays have a 
height of 80ft. to the roof girder and 24ft. to the travelling 
crane gantry rail, two of these bays having a span of 40ft., 
the third a span of 80ft. The remaining bays are of 80ft. span, 
20ft. to the other side of the roof girder, and 16ft. high to the 
travelling-crane gantry rail. The roofs are of the weaving- 
shed pattern, the short side being entirely of glass and facing 
north, so that an exceedingly regular and perfect lighting is 


obtained all over the shop. The principals have a 80ft. span. 
The entire floor has been paved with creosoted wood blocks, 
and a 27in. gauge railway runs down every bay except one, 
these railways being united at the north and south end of the 
works by cross railways with turntables to each bay, so that the 
donet of goods from one bay to the other is very easily 
made. 

The east, west and south sides of Ше main building are of 
brickwork, the north side being of corrugated iron on iron 
framing, and so made that it can be easily taken down and 
re-erected when it is desired to extend the building. The 
whole of the building (the wood-block floor excepted) is built 
of incombustible materials. The stanchions, travelling crane 
girders, roof joists and principals are of steel, the short slopes 
of the roof are fitted with patent glazing.on the Helliwell 
system with iron glazing bars. The long slopes are of heavy 
corrugated sheeting on iron purlins, and with an inner lining 
of lighter sheeting. At the south end of the building is a 
store for raw material, communicating with the building by 
three entrances closed by iron doors. А store of finished parts 
is in the main building, but surrounded with a low, light 
screen of iron. 

The principal generating set consists of a 240 н.р, Crompton- 
Marshall compound condensing slow-speed set, the working 
pressure being 150lb. per square inch. The engine is fitted 
with Proell admission valves to both cylinders and with 
Corliss exhaust valves. The set runs at 110 revolutions, and 
the generator has a 6ft. armature and eight poles. In addition 
to this, there is а 200-r.m.». set with Willans compound 
engine, to which is attached a length of shafting. This set is 
chiefly used for testing purposes, but is available also for 
driving the shops. The current from these machines is dis- 
tributed from the main switchboard, the equipment of which 
is shown in Fig. 14. 

Steam is provided by two Babcock and Wilcox boilers; each 
capable of evaporating 5,000lb. of steam per hour if necessary. 
They are provided with the firm's latest pattern of furnaces for 
burning soft coal, also with superheaters. A 120-pipe econo- 
miser has been fitted also. The condenser is one of Ledward's 
make, and large enough for either engine ; and the system of 
exhaust pipes allows of either engine being exhausted either to 
the condenser orto the atmosphere. The air pump is a three 
throw pump made on Edward's patents by the Central Marine 
Engineering Works at Hartlepool. A centrifugal pump 18 
used for the circulating water. The boiler feeding is chiefly 
effected by a three-throw horizontal Warner pump, and a 
duplicate is provided in the form of an ordinary duplex 
Worthington pump. A very complete system of valves 
enables either of these pumps to draw its supply either from 
the hot well or from a reservoir and to deliver to the boilers 
either through the economiser or direct into a system of fire 
mains which has been paid throughout the works. Needless 
to say both the air pump and the circulating and feed pumps 
are electrically driven, also the economiser. Suitable connec- 
tions to the steam and exhaust pipes have been provided so 
that steam tests on engines to be direct coupled to dynamos 
can be easily made up to 260 н.р. without interfering with 
the working of the shops. The boiler house has been con- 
structed closely adjoining the engines but on the outside of 
the main building and has been sunk below the general level 
of the ground so that the coal, which is shot direct from the 
trucks into the bunkers, slides down the inclined bottom of 
the bunker by its own weight. 

As Messrs. Crompton and Co.’s new works are without the 
borough boundary they have had to provide both for water 
supply and sewerage treatment. The former has been pro- 
vided for by means of a system of tube wells, from which an 
excellent supply of water is obtained, of good potable quality 
and fairly soft. In addition a reservoir has been construc 
at the lower end of the ground, capable of holding some 
500,000 gallons of water for boiler supply and for other than 
potable purposes. The whole of the rain-water pipes from 
the buildings are led to this reservoir, and have, up to the 
present, more than maintained it full. For the seweragé the 
Scott-Moncrieff system has been adopted, which purifies the 
sewage by bacteriological means. | 
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Fig. 8.—Dowson Gas Generating Plant, for supplying Heating Gas 
for the Furnaces, &c. 


Fic. ll.—Interior of the Workshop for the Manufacture of Electric 
Cooking and Heating Apparatus. | 


Fic. 9.—One of the two steam-driven Dynamo Sets for supplying Light, | Fro. 12.—Electrically-driven Winding Lathes, with separate Motors builb 


Heat and Power to the Works. 


into the Lathe Pedestals. 
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To the south of the main building a range of offices stands 


fronting on to the road, and measuring 160ft. by 80ft. One | ings, closely adjoining the main buildings, and fitted with ‘the 


The smiths’ shop and carpenters’ shop are in separate build- 


end of this building is a lofty and well-lighted drawing office, | usual conveniences. 
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Ета. 14.—Main Switchboard, showing Panels for Generator and Main Extensions. 


G, Boiler House and Well. 
Н, Smiths’ and Ena melling Shops. 
I, Carpenters’ Shop. 


A, Yards, Smiths’ and Enamelling 
ops. 

B, Boller House and Engines. 

9. Baye B. F. K. 7 

E Otter ш L, Dynamo No. 1+. 

F, South Stores. 


Fic. 15. — Dowson Gas Soldering Stove. 


at the other end is a similar commercial office, the various 


private offices for managers and others being situated | call wire, 


between. 


N. Dynamo No. 1-. 
Dynamo No. 2-. 


Q. Test Room. 

M F, Main Fase. 

ЕКЗ, Field Regulating Switch. 
AC, Zero and Excess Auto. Cut-out. 


Panel No. 1, Djnamo Extension. 
at 2, Marshall's Set. 
. Shops. 


T 6 & 7, Shops. 
ўз 8, Shops Exteusion. 


A private siding is provided, running into the works im 
connection with the Great Eastern Railway, and the trucks 
can be run right into the main shops in such & manner that 
they can be served by any of the principal travelling cranes. 


THE TELEPHONE SYSTEM OF THE UNITED 
KINGDOM.* 


BY F. CHARLES RAPHAEL. 


(Concluded from page 88.) 


In Manchester, where automatic clearing signals are used 
on the trunk-junction wires, but not with automatic calling, 8 
useful modification has been introduced. In the method 
already described it will be remembered that it was necessary 
for the operator at the National end to ring up the subscriber, 
or, if the latter were engaged, to break in on his conversation 
and tell him that а trunk connection was waiting. By the 
addition of a third wire it has been contrived to give the Post 
Office operator a means of making the “engaged” test, so that 
the National operator has merely to plug into the jack of the 
wanied subscriber as soon as she receives the demand from 
the Post Office end, and the Post Office operator calls up the 
subscriber. The connections are shown in Fig. 66. The board 
at the National end is a single cord one with three-way plugs, 
as in the case of the subscribers’ board at Manchester. The 
À line is led to the tip of the plug, the D line to the contact 
ring, and the test line to the sleeve. The A and B lines are 
bridged by а retardation coil, as before, the centre of which i8 
put to earth through a relay when the plug is in use. Instead 
of а relay and lamp a grid indicator could be used. As before, 
the inner springs of the 8 point jack at the Post Office end are 
joined together, and connected to earth through а battery, C. 
The end of the test wire is insulated at this end when no plug 
is inserted, but so soon as the jack is plugged it is connecte 
through а Post Office exchange galvanometer, G, to earth. 
The use of the second battery H, and key K, will be explained 
presently. 

As before, the Post Office operator makes use of the 

and the operator at the National end the number 
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the Post Office trunk board access to the subscriber. 
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of the wanted subscriber and of the junction wire. The 
latter merely inserts the plug of the junction wire in question 
into the subscriber's jack, thereby giving the оре | 
t wi 
be remembered that, if the subscriber is engaged locally, the 
barrels of all his jacks are connected to earth through a 
battery.* The test line is therefore connected to this battery 
through the sleeve of the plug, and as soon as the Post Office 
operator inserts & plug at her end of the line a circuit is made 
through the galvanometer G and the key K to earth. A 
current. flows through G, and the Post Office operator, ob- 


TEST LINE 


B. LINE 


EEE 
І EARTH 


A. LINE 


plug breaks this circuit at the upper springs of the jack, 
and also removes the main battery from the line, substituting 
therefor the operator's set. The indicator needle drops to the 
central position, indicating "line engaged." The effect at the 
other end of this removal of the permanent battery is to allow 
the main battery there to send a current through the line. 
This current flows through both coils of the relay at that end, 
but the current through the right-hand coil is weakened by the 
effect of the opposing local battery, and the needle deflects to 
the left, the calling signal. When a plug is inserted at that 
end to reply, both main and local batteries are cut off there 


Fic. 66.—Trunk Junction-Line Connections at Manchester. 


serving this, does not ring the subscriber up, but breaks in on | too, and the indicator needle there also drops to the vertical 


his conversation, and tenders the call. 


The use of the | position. At night and at slack hours of the day the secondary 


battery H must now be explained. It may happen that the | contacts of the relay corresponding to the calling position are 
subscriber in question is engaged, not locally, but on a trunk | connected to a local bell circuit. The connections of the trunk 


wire at another section of the trunk board. In this case the 
barrel of the jack would not be connected to the test battery, 
as in the case of a local connection, but it would be connected 
to earth through the sleeve of the plug, the test wire, exchange 
galvanometer and key of the other trunk junction. There- 
fore, before ringing up the subscriber the Post-Office operator 
must depress her key K, when, if the subscriber is connected to 
another junction wire her exchange galvanometer will deflect. 
The course of this current is from H through K, G and the 
test line to the barrel of the subscriber’s jack on the one 
Junction section, and (the barrels of the jacks of each sub- 
scriber being connected) back through the other junction test- 
line, the other exchange galvanometer and key to earth. The 
clearing signal is transmitted just as before. On the removal 
of the plug at the Post-Office end a current flows from C 
through the two lines in parallel to the centre of the bridging 
coil at the National end, and thence through the relay and the 
socket of the plug to earth and back to the battery. As soon 
ав the plug at the National end is removed this circuit is 
broken at the plug socket. 


Trunk, Lines. 

The trunk wires end in 8-point jacks at the trunk centres, 
and the way in which they are connected was very clearly 
shown in a diagram given by Mr. Gavey in his recent Paper 
read before the Institution of Electrical Engineers. This 
figure is here reproduced (Fig. 67). It is seen that the trunk 
line terminates in the two main springs of the jack. The 
battery marked P. C. Main (Permanent Current Main) is 
permanently connected to the trunk line through the two coils 
of the indicating relay P.I.R.B. (Polarised Indicator Relay B), 
when the line is idle, the + pole of the battery being connected 
to the A line, and the — pole through the relay to the D line. 
As the two ends of the line are connected in exactly the same 
way, when no plug is in the jack at either end, no current 
flows through the line, the batteries being of thesame E.M.F. 
and opposing one another. The other battery marked P.C. 
Local (Permanent Current Local), however, sends a current 
through the 850-ohm resistance and the right-hand coil of the 
relay, deflecting the indicator needle to the right. This 
Position of the needle signifies line free. The insertion of a 


* See The Electrician, Vol. XL., p. 489. 
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Fia. 67.—End-Connections of Trunk Line. 


operator's set are shown in Fig. 68.* There are two ringing 
keys, one connected to а battery and the other to а magneto. 
The former key has а black press button and is connected in 
the circuit of the white cord; it is only used for ringing up 
Subscribers to Post Office exchanges, outer call-office, &c., and, 


T Figs. 67, 68 and 69 are reproduced frem Mr. Gavey’s recent Institution 
per. 
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if necessary, for sending a strong ringing current to the trunk 


line. The right-hand ringing key is provided with a red 


button and is in the circuit of the red cord, being used for 


ringing up the National Company’s exchanges and subscribers. 
The connections of the speaking or listening key are apparent 


from the diagram. In the normal position, seen in the figure, 


the two subscribers are through,” the operator's instrument 
being insulated from the cords. When the plunger is raised 
the operator’s instrument is bridged across the cords and 
the restoring circuit of the indicator is closed. The 
main coil of the self-restoring indicator is, in series with 
a Telephone exchange galvanometer, bridged across the 
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Fic. 68 —Connections of Trunk Operator's Set. 


cords. А National subscriber's ring-off is thus received 
in the ordinary way, and the ring-off from а subscriber to 
а Post Office exchange or from а post office call office is 
received on the galvanometer, а battery current being sent 
automatically on the receiver being hung up. The call-circuit 
keys, whose funclion is to connect the operator's speaking set 
with the down-service lines or call wires and the National 
Company's exchanges have been omitted in the figure to avoid 
crowding. 

The switchboards used for trunk lines are divided into sec- 
tions containing five trunks each, it being found that one 
operator cannot efficiently attend to more than five trunk 
circuits during the busier periods of the day. One of these 


sections is shown in Fig. 69. The top row of indicators are 
the self restoring indicators used as clearing signals from the 
National Company’s subscribers, and the second row are the 
‹‹ telephone exchange galvanometers," which serve a similar 
purpose in the case of trunk conversation from Post Office 
call boxes or by subscribers to Post Office exchanges. Below 
these come the polarised indicator relays B,” one for each trunk 
line, and the space underneath this row is intended for the re- 
ception of the polarised calling indicators (Fig. 64), connected 
at the end of the lines from Post Office counter telephones, 
and for the jacks in connection with them. The two rows of 
grid indicators and jacks below this gap are in connection 
with the transfer boards, and will be referred to again. Next 
come three rows of jacks, the upper row being those at the end 
of the junction wires to the National Company, the middle row 
the junction wires to the local Post Office exchange if there be 
one, and the bottom row the 8-point jacks in which the 
trunk wires themselves terminate. On the sloping table are, 
first, six pairs of cords and plugs, black and red, for the 


Fic. 69.—Section of Trunk Switchboard, 


Post Office and National calls (one pair spare), then six listen- 
ing keys corresponding to these, in front of the listening keys, 
six pairs of ringing keys, black and red, for continuous an 
alternating currents, and finally in front on the left hand three 
call-circuit keys for connecting the operator's speaking setto 
the down service lines to the National exchange, Post Office 
exchange and transfer boards. 

Slight modifications are made in the case of boards at 
smaller centres. The board or ‘‘switch-section” describ 
above is known as switch section C, it being used only at 
centres where more than ten trunk lines are dealt with. 
B switch sections, which are fitted at offices with from three 
to ten trunks, differ slightly from C switch sections, as the 
call wire system for service instructions is not used, а separa 
wire being provided to serve as both up and down service line. 
In the case of A switch sections for a maximum of three 
trunks the board is farther modified by the omission of the 
transfer indicators and the jacks of the transfer lines. 
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circuit are shown. 
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Trunk TRANSFER SWITCHING. 


If a subscriber in one town wishes to communicate with a 
subscriber in another town to which there is no direct trunk 
line, so that connection has to be made through a third centre, 
what is known as transfer switching comes into operation. 
The operator at the trunk board has within reach only the 
five trunk lines of her board and the trunk lines on the two 
boards on either side of her, and, if one of her five trunk wires 
has to be connected to another which is not included in these 
fifteen, she ‘must obtain the connection through a transfer 
board which is used only for this purpose. Each switch 
section C, is provided with a number of transfer lines, some 
in-coming and some out-going, to use the nomenclature 
adopted in the former article on junction working; at the Post 
Office they are called the up and down transfer circuits, or 


more shortly, the B and A transfer circuits respectively. 


The principle of the transfer connections is shown in 
Fig. 70, in which the connections of an out-going transfer 
Each transfer circuit is connected to an 
8-point jack, the inner springs of which are not used. The 
battery is common to all the transfer circuits.. The in-coming 


transfer lines are connected slightly differently at the transfer 


board, so as to use a single-cord system. Each line is 
connected to a plug and is also branched to a com- 
bination key," which is substituted for the 8-point jack 
D in Fig. 70. This key has three positions—the normal 
position, in which the line is insulated, and in which the 
connections are exactly similar to those of the 8-point jack B 
in Fig. 70, when unplugged ; the speaking position, in which 
the operator's speaking set is branched to the line; and the 
through position, in which the operator's instrument is discon- 
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Fic. 70.—Diagram of Qut-going Transfer Connections. 


nected, and the indicator connections correspond to those when 
a plug is inserted in the jack В. 

The method of working is as follows: Suppose a demand 
comes from Liverpool to Leeds for а connection to Glasgow, 
this demand being received at the switch section No. 1. If 
there are no prior calls waiting, the operator No. 1 in Leeds 
connects to any free A transfer line by the usual cords. The 
plug being inserted, the two upper springs of the jack (see 
Fig. 70) make contact, closing the circuit of the correspond- 
ing indicators at switch section No. 1 and at the transfer 
board. Both the grids show white and the attention of the 
transfer operator is called. The latter puts her combination 
key in the speaking position and receives the demand from the 
operator at No. 1. She then puts her key to the through 
position (thereby breaking the indicator circuit and causing 
the grids to show black) and puts the plug of the in-coming 
transfer line into the jack В (Fig. 70) of any free out-going 
transfer line leading to the switch section at which the 
Glasgow trunk line terminates (say switch section 7). Both 
the grid corresponding to the B line at the transfer board and 
the grid at No. 7 will show white, as in the last case, and on 
the operator at 7 plugging into the jack to answer the call the 
indicator circuit is broken and the grids return to black. No. 4 
has now seen the call through to No. 7, whose duty it is to 
call Glasgow and sce the Liverpool operator through to the 
operator at Glasgow. Both the boards No. 1 and No. 7 will 
receive the ring-off signal, and as soon as they remove the plugs 
{һе grids at the transfer board will show white, notifying to 
the transfer operator that she can clear. 


JUNCTION TRANSFER SWITCHING. 


At present all trunk connections with National subscribers 
in London are made through the central office of the National 
Telephone Company, in Oxford-court, which is connected to 
the other London exchanges by means of junction lines. Im 
order to have a more direct method of effecting these conneo- 
tions, junction wires are being laid from the Post Office 
exchange at St. Martin’s-le-Grand to all the principal London 
exchanges of the National Company. It is necessary that any- 
one of the operators at the switch sections where the trunk 
lines end should have access to any one of these junction lines, 
and this is effected not by multiple connections, but by an 
ingenious system of transfer switching. 

In reading the description of this method it must be 
remembered that all the trunk calls are out-going calls so far 
as the Post Office is concerned, all in-coming calls being 
received at the record table as already explained. Each trunk 
switch section has a number of transfer circuits, labelled with 
the names of the various London exchanges. As there are only 
five trunks terminating at each switch section, no more than 
five transfer lines are needed for any exchange, and in the case 
of the smaller exchanges one suffices. These transfer lines 
terminate each in an 8-point jack on the transfer board. The 
transfer boards are connected with the trunk switch sections in 
exactly the same way as shown in Fig. 70, no speaking keys 
being used. The junction lines to the National exchanges end 
in plugs at the transfer boards, being connected for automatic 
calling and clearing in a similar way to that shown in Fig. 65. 
The junction transfer boards are thus single-cord boards of tbe 
very simplest type as regards external appearance and 
operating. То explain clearly tbe method of working, it will 
be simplest to trace a call through. If Section 1 wishes to 
communicate with the Avenue exchange, the operator at 1 
takes up the second plug of her cord (the one plug being 
already inserted in the jack of the trunk line) and inserts it in 
any disengaged transfer circuit labelled Avenue.” The 
indicator corresponding to this line at the transfer section 
labelled ** Avenue" shows white, and the operator at the 
transfer board picks up any disengaged junction plug and 
inserts it in the jack of the transfer circuit corresponding to the 
indicator. The indicator at switch section 1 returns to black, 
and the operator there knows that she is through to the trunk- 
junction board at the Avenue exchange. There is a socket 
contact under the plug at the transfer board, which 
actuates the indicator at the National exchange, as dotted in 
Fig. 65, and automatic calling is thus effected. The connec- 
tions for automatic clearing are as in Fig. 65, and need not be 
recapitulated. The operator at the transfer board has, it 
is seen, no speaking or listening to do in the ordinary course 
of affairs. It may happen, however, that all the junction lines 
at her board are momentarily engaged when the trunk operator 
demands one. If that is the case the transfer operator can 
connect her speaking set to that of the trunk operator by means 
of а loose cord. Опе plug of this cord is placed in а jack in 
the centre of the transfer section, connected to the transfer 
operator's set, and the other plug is inserfed in the jack corres- 
ponding to the grid indicator that has shown white. 


INTERMEDIATE OFFICES. 

Some longer trunk lines have intermediate oflices," i.e., 
offices at intermediate points on the line at which connection 
can be had with either of the terminal offices or with other 
intermediate offices. There is, of course, much less traffic to 
and from these offices than between the terminal points of the 
line, and consequently the connections of the former (shown 
in Fig. 71) are designed to be normally in the through 
position. It is seen, therefore, that when the 8-point jacks C 
and D are plugged, as in the diagram, the trunk line is through, 
and the magneto of the intermediate office is connected to it in 
bridge, but through a condenser of 0:5 microfarad. If this 
condenser were not there the permanent-current batteries at 
the two ends (which are in opposition) would be bridged by the 
intermediate apparatus, and a permanent call signal would be 
registered at both terminal offices. Thus, when the listening 
key is in its through position and the jack F is not plugged, 
the ring-off circuit formed by the telephone exchange gal- 
vunometer and the coil of the ring.off indicator (with a 


E 
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magneto bridged across it for receiving calls) is simply con- 
nected across the line through the condenser. 

To call an intermediate office from a terminal or from 
another intermediate office an alternating current is employed 
by using the red plug and red ringing key. Intermediate offices 
are called by a pre-arranged number of rings from the gene- 
rator. The jack F is plugged by a solid brass plug to short- 
circuit the condenser, the listening key is put over, and the 
call is answered. After ascertaing from which side the call 
comes the plug is removed from the 8-point jack on the 
opposite side. 

When ап intermediate office wishes to use the line the 
operator must ascertain whether it is engaged or not. This is 
done by inserting the solid brass plug already referred to in 

ack Е so that the condenser is short-circuited, and if the line 
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Fa. 71.— Connections at Intermediate Offices. 


is disengaged the permanent current through the line will 
cause the telephone exchange galvanometer to deflect. If the 
needle of the galvanometer remains vertical the line is 
engaged, and must not be disturbed. The plug is then left 
in, and as soon as the disengaged signal is received the inter. 
mediate office enters the line by putting over her listening 
key, and communicates with the office controlling the line; 
or, if this office is not in speaking attendance, she withdraws 
{һе plug from the 8-point jaek on the side not required 
and rings up, using the right-hand or left-hand ringing key, 
cord and plug, according as a terminal or intermediate office 
is required. The freeing of one of the 8-point jacks brings 
the polarised indicator relay and its permanent current 
batteries into use, and the intermediate office on that side of 
the circuit which is not in use becomes a terminal office for 
the time being. After the conversation is ended the plug F 
is removed, the free 8-point jack is re-plugged, and the listen- 
ing key is again put in its through position. 


| CONCLUSION. 

It was originally the writer’s intention to include an article 
on the overhead work used for telephone circuits, but it has 
been decided to omit it from this series, more especially as 
such information is within reach of all intimately connected 
with telephone work. 

In eoncluding the series the writer wishes to express his 
indebtedness to the National Telephone Company (especially 
to their Engineer-in-chief and his staff), and to the Engineer- 
in-chief and engineering staff of the Post Office. "They have 
willingly furnished him with all the material necessary for the 
preparation of the articles, and it is needless to say that 
without their assistance it would have been impossible to give 
an adequate technical description of the British telephone 
system. The writer would add, however, that he alone is 
responsible for any errors or omissions that may have occurred, 


ELECTRICITY WORKS ACCOUNTS. 


Exeter Municipal Electric Supply Works. 

Started in 1889 by the Exeter Electric Light Co., the 
Exeter undertaking has now completed its eighth year of 
working. It was purchased by the Corporation for £7,800, 
and formally taken over on June 30, 1896. The analysis 
under 1896 is, therefore, only for the half-year ended 
December, 1896. The whole of the capital of £11,000 sanc- 
tioned has been borrowed at 24 per cent., and the total 
expenditure to December, 1897, is £18,981. 

In consequence of a lump sum having been paid at purchase 
we are unable to give a detailed statement of the capital expen- 
diture. Comparing the accounts for the two periods pro rata, 
we find that with an increase in the equivalent lamp con- 
nections from 8,000 to 10,000 there is an increase in the 
output in units sold of about 12 per cent. 

Turning to the revenue account, the total revenue per unit 
sold has slightly risen—from 6:364. to 6:544., while the total 
costs have risen from 8:61d. to 4-44d. Of this rise of 0:884. 
the works cost item is responsible for nearly 0:54., and 
management and property charges for the rest. 

The financial results for 1896 are given as percentages of 
the capital expended at the end of 1896 while those for 1897 
are related to the mean capital expenditure for 1897. During 
1897 out of the £1,222 working profit £750 has been set 
aside to start a reserve fund, £640 to а sinking fund and 
£378 in payment of interest charges, leaving a balance to 
the good of £75 after adding £621 from the previous year’s 
working. The ratio of total costs to revenue has increased 
from 56-7 per cent. to 68 per cent. in the two periods. In 
the statement of accounts we see no separate statement of the 
public lighting costs. 

Taunton Municipal Electric Supply Works. | 

Like Exeter, the Taunton undertaking commenced opera- 
tions under a company. It was purchased in 1893 by the Cor- 
poration. The sanctioned capital is £24,000, and of this a net 
sum of £20,000 has been received, borrowed at 8 per cent., while 
£1,429 has been repaid. With an increase in the equivalent 
8-c.p. connections from 6,750 to 7,550, or nearly 12 per cent., 
there is an increase in the output sold of from 126,840 to 
140,019, or about 10:4 per cent., and in the revenue from 
£2,972 to 28,857, or 13 per cent., in spite of the introduction of 
the maximum demand system with the same maximum charge 
per unit. The corresponding increase in the expenditure 18 
comparatively low, being only from £2,106 to £2,294, or barely 
9 per cent. The cost of generation has remained remarkably 
steady, at 2:43d. per unit, while the total costs per unit have 
decreased slightly in consequence of the public lighting item. 

The working profit shows an increase from £865 for 1896 
to £1,063 for last year, or from 4-19 per cent. on the mean 
capital expended to 4-41 рег cent. Last year £605 has been 
placed to reserve and £630 has been paid as interest for 
capital, resulting in a deficiency in working of £172. In 1896 а 
sum of £325 was voted from the rates, and this, together with 
£50 from pupils’ premiums, and £80 previous balance, suffi 
to wipe out the deficit of £185 on the working, and to leave & 
balance to carry forward of £190, which has been sufficient, with 
£25 pupils’ premiums, to show a balance forward of £48 in 1897. 
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Alternate- current transformers in sub- stations. Alternate - current transformer sub- stations. 


Chief Engineer e. dna Pisa MN M EVA =.. | Н. D. Munro. Е. B. Thornhill, 
YEAR ENDED DEC. 31, 1896.1 | DEC. 31,1897. DEC. 31, 1896. | DEG 31, 1697. 
QUANTITIES— g 4 
Units generated . e 99,950* 225,800* 164,391* 178,562* ‘ 
„ SOLD (TorAL) — — asc 64,581 143,000 126,840 140,019 | 
„ Bold to сопзцшегв................. 8 r 61,181 135,500 | 65,879 74 i 
„ sold for public lighting, &c. ...... S 3,400 7,500 | 60,961 65,142 
„ c Vn 5,822 8,4504 6,500 6,520 ' 
UNITS SQLD PER 8 C.P. LAMP CAPACITY ............... 6:45 143 134 148 
Maximum supply demanded ................................. 167 kilowatta 200 kilowatts 146˙5 kilowatts 165 kilowatts ` 
эсте 2 pu. — 8 de e eee T — m 56 arcs, 84 glow? 58 arcs, 76 glows® 
Connections to mains in 8-c.p. lamps 5 8,000 10,000 | 6,750 7,550 
CAPACITY OF PLANT IN 8-C.P. LAMPS ........... seis 10,000 10,000 9,440 9,440 
CAPACITY OF PLANT IN KILOWATTS.............-..-.. 321 321 302 
ME тоа. Рег Шома) тош. [Per kilowatt) тоја), ed. Total. Расу 
AUTHORISED (TOTAL) ............................... : | СУР саһә № 5 
FCC .. J Æ1L000 #343 | | £11,000 | £343 | 20,00) £92 R00. ee 
Loan (including Debenture char параза T" 54. n Ty 15 we т" 79: 
RECEIVED (TOTAL) ............... * ints? oa am 215 — 2 egi T 
iS LA AAA AA BR CIT RERO и | 11,000 x3 20,536 680 20,536 59 
Loan (including Debenture charges) s Бе 0 " * g. УР " 
8 — — 11000 | 245 20,536 68:0 20,536 68:0 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... | | . 
Share (unissued) „ n кере uU 209 m — " DN 4,000 152 
Blare (üncslad) ашдан нна сазы = = — — i — кә 3 
Loan (including Debentures) ........ e sanata КАЛ TP >: ^ E -— — 10 " 
REPAID (TOTAL) e 8 POCO 2 же. Ny Wer PT 18 gi 
RESERVE OR SINKING FUND ....................... SES nil pé 8 т. 1,429 473 1429 218 e 
. rios Eg ene nil a 9 | ге 21 0:070 627 208 
EXPENDED (TOTAL) ........cscssessssoccccscsseees - | Y 5 7 29. 
[ands and buildings e., 101879) 316 | 199819 488 | 23201 | 789 | 2069 | 830 
PRONG qaerscie ipsos un se © | = = | sy der 22 с 85 
Mains РЕ ЫН ae, анаа ne — — | к 12,015 39:8 13,247 45:8 
1 T ^ ; 28 I „„ | — | — 6,926 20:6 poe IA А 
000000000010 HOM P RAI MAI M Р — — 1,130 | 3°74 1,16 | 
OF CAPITAL Accouxr. . . . V — 2.9817 -93 | 664* | -4592 | —150 
rora, FEVENUE— Total, — Total. ber unit sold. Total. per unit sold 
core ТТТ) ЖР, SEC SENE ME SE M. 
1 meters, K reset esse ds 880850 ; 40 | 0:149d 96 | 0˙164d | с 59 0:112d 76 dene 
T publie lighting cmssetonssos avant ansa xa 92 c 0:3424. 214e | 5 Li 07150d. 
* e, et Uds = | SUM | ки — м 8 er 
T miscellaneous sources 112 | 41 2 46 | a ‘OF à Y 
к EXPENDITURE OUT OF REVENUE. 2 0`4164. 275 | 04684. | 27 | 0:0514d. 52 0°0554. 
WORKS costs ini: | 2970 3619. | 22589 аа | £2,106 | 3994. | £2,204 | 3994. 
Generation of electricity ............ ears es rao oa кэ Дазыл» 596 | 2.214 1518 2. ae | oe | Ws 119 1 
Fuel (including cartage, &c.) ........................... 940 | 08924 "160 1-204. | "205 1.3304 9306 rm 
Oil ‘waste, water, SLOPDR генеза а даса шен | 103 | 0-283. 165 0-283d | 113 0:2 144 150 1584, 
Wee Ab яо етене чада аварна | 163 0*606d. 345 0:5924. | 355 0 6724 372 ru 
, Repairs and maintenance at station. . .. ... . | 90 0:3351. 242 0.4154. | 113 0:2144 111 ey 
чеш Mn nf, атс Ceo n Doa RE КТТС Г КАНОН | 18 OG. 53 | 014 /d. | 41 007 sd 79 9 
TTP! AAA aba. 50 A023 ‹ S ERI 
Repairs, renewals of mains, &с......................... 15 1 5 x | Pe | = | bee a 00559, 
% ROREM A g vs 9 | ` 0 2 52 E 00704. 
OUTRE A OMEN UE CERCA ok ok + = u | = | eu 7 20 03604. 
Renewals WANs: ou end „ PM = = = ie 928 1 071304. 
MANAGEMEN ИЕН НТ — — — - NETS | . s 0:228d. 
PPP 358 | 1224. 95 170d. 54 | 10а] 55 | 100a. 
D EN PUNTI REIN ͤ ͤ v FE Ы qi 087 " | ae ! ^M" E aa 
J tectonics RE ME „ „„ 
. ²˙ B ˙·¹w- — a ErRX ER EE: 238 0-8854 569 9 | 390 фу, 375 e 
CCC 8 00304. 20 | ois | — 12 | 00051. та 008810 
Establishment charges . . . . . . là 00524, 38 008d. 19 | 00364. 39900570 
DAN CORIROR, Deo esito foc tpa Qe in НУМ | 664. 0245d. 974^ | 0-470d. | 274 | 00514. 364 | 0-062d 
Total. 4 to mean Total. % to mean | Total to mean Total | Y to mean- 
FINANCIAL RESULTS— cap.exp'nded cap.exp'nded | * cap. exp nded otal. PE a Ted 
WORKING PROFIT FOR YEAR .............................. ur 7307: | £1, 101% 419% | £ 412 
Sum carried to Depreciation Fund .................. FS UNA BL: 1525 кю я 19% £1003 | 1 1% 
Sum carried to Reserve or Sinking Fund ......... = — 640 5:519 544 2'65% 605 | 2517 
Net interest on loans (incl. Debenture charges) .. 120 1187 378 3:147 586 2:847 630 2:61 
BALANCE FROM LAST ACCOUNT .......... pec. P 621 5157 | 80 0387 190 | 07887 
Ban e FOR DISTRIBUTION, K. 621 6127: 75 0:622% | p (Papin 43/| 01787 
ORDINARY DIVIDEND PAID .............ф............... — = ed. f ee a oe 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE | 5617; 68:07 | 70:9% 68:3% 
Expenditure per kilowatt capacity £3. 0з. 5d £8. 1з. 24d. | £6. 19s. 54. £7. 12s. Od. 
REVENUE PER KILOWATT CAPACITY ................. £5. 6s. 7d £11. 17s. 4d. £19. 17s. 2d. £11. 2s. 0d 
Expenditure per 8-с. lamp cal city ls, 114d 5s, 24d. da. 54d. de. 104d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 9s. 5d. 7s. 70d. 6s. 31d. 7s. 14d 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 4s. 3}d 78. 7:4. 8s. 91d. 8s. 10;d 
Price charged for lighting, per unit . \ i - RAT 
Price charged for ОРИ: DÉF GIU a iie ia e reed agentur) |) 6d." 640.“ 6d. 6d. to 5 2d. 
Price charged for public lighting, per lamp . | ы = E E" 


EXEITER.—KkMARKS—* Of which 4.650 units in 1:95, and 5.400 in 1897 are fer arc 
lighting. а Of which 450 units in 1596, and 450 in 1507 are in are lighting. b ‘lhe 
undertaking was purchased in 1596 for £7,50U. ¢ By sale “undor contracts.” 
d Includes £6 to insurance, £50 provision for bad debts, and £10 balance in respect 
of installation work. e Being value of stcck in hand in 1596 and difference in value 
of stock of the two years in 1897. / Over-expended, g Items of publie lighting cests 
not given. A Includes £17 to insurance, £40 provision for bad debts, and £217 
balance in respect of installation work. ¢ Per cent. to capital expended at end cf 
1806, j With discounts. f For the half-year ended Dec. 31, 1596, 


' expended. 


TAUNTON. — KkMAKKS—* of which 164,594 in 1596, and 175,56? in 1597 are by ar 
lighting machines. с There are 5 100-c.p., 24 32-c.p., and 52 16-c.p. incandescent 
lamps. b Of these 8 nre 50-c p., 2 32-c.p., 24 16-c. p., and 42 are *-c.p. lamps. e Over- 
d Of which £22 in 1896, and £36 in 1507, is to insurance. е After de- 
ducting £50 received as pupils premiums. ‘This deficit is overmet by a vote of £325 
from the rates, leaving a balance of £110 tocany forward f£ After adding £25 from 
pupils premiums. This balance of £45 is shown through the £190 balance from last 
years account. 9 Max. demand system Cd. for first 21 e, 34d. after. tevenue 
from public lighting per unit supplied to public lamps Mf 514. 


50 e у ЭС] 


500 | 


The Glecfrician. 


Тһе Oldest Electrical Journal (established as a weekly Journal, 1961—1978) 
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BON. Price 12s. 6d., post free. 
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ICR Dr. J. A 
VOL. L—T INDUCTION TION ОР ELECTRIO CURRENTS. NEW EDITION. 
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and Practical) By Dr. GRORGB GORE. Price 10s. 6d., post free. 
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F.M. WEYMOUTH. Price 7a. 6d., post free. 
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B. RAM. Price 7s. 6d., post free. 
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"ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Erron 


Youna. This work is now EA А Some extracts from the book 
have already appeared in from which it will be 
seen that the latest dud ld in Electrical Testing for Telegraph 
work has been treated by the Author. 


ELECTROMAGNETIO THEORY, VOL. IL—By OrivEB HauavISIDE The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dans SrxcLAm and F, О. RAPHAEL, 

PRIMARY BATTERIES, —A work on this subject will shortly be published, 

the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

CARBONS POR ALL ELECTRICAL PURPOSES,—By FRANOIS Јин, À work 
wil shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. o book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
axe in America, and will give the latest practice in this important 
subject, 

"THE ELECTRICIAN" WIREMAN’S POOKET-BOOK.—" The Electrician” 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIC ARC.—By Mrs Ayrton. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
mente m the electric arc, as well as the important results of recent 
reaearch. 
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SPECIAL NOTICE. 
NOW READY.—VoL XL. of “Тип ELBNOTBIClAM," bound in 
strong cloth. Price 178. 6d., post free 18а, 6d. Also ready, Oases for 
binding. Price 2s., by post 2s. Ed. 
A complete set ot the Second Series of “Tas ErREOTRICIAX can now be 
supplied. These sete are very scarce, and early application should be made; 


THE UTILITY OF PRIMARY BATTERIES. 


The introduction of electric light did not lead to the aboli- 
tion of candles. Similarly, when the dynamo was sufficiently 
perfected to become a commercial generator of electric cur- 
rents, primary batteries did not wholly fall into desuetude. 
Compared with the arc or incandescent lamp the candle is & 
highly expensive illuminant, when estimated on the basis of 
pence per unit of light per annum; but there are probably 
quite as many, if not more, candles made nowadays as there 
were in the days of our grandfathers. Moreover, not only 
has the bulk of the candle trade probably increased to a con- 
siderable extent, but there has been maintained a steady 
improvement in the quality of the individual candle. Rush- 
lights and tallow ‘dips’ have given place to articles made 
from paraffin wax compounds that give a brighter, steadier 
and less smoky light for less money. He would be rightly 
regarded as a short-sighted fool who should make the 
existence of the arc or glow lamp a pretext for decry- 
ing any effort to improve the quality and cheapness of 
the homely candle. Yet there are individuals whom one 
would hesitate to class in the same category, but who 
never lose an opportunity to deprecate every attempt to 
bring the primary battery to a higher pitch of, commercial 
success, because, forsooth, no primary battery can ever be 
constructed that will produce electrical energy so cheaply as it 
can be generated by а steam-driven dynamo. If it is conceded 
that, notwithstanding the prevalence of dynamo power 
stations and isolated steam-driven plants, there is a place in 
civilisation for the primary battery, and a place that is better 
filled by it than by any other electrical generator, there should 
be no obstacle to perceiving that the best that can be should 
be done to make the primary battery perfect. Unfortunately 
the uncompromising hostility of a certain section of the 
electrical fraternity towards every new form of primary 
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battery put on the market is excused, to a considerable 
extent, by the readiness with which the development of primary 
battery generators lends itself to the imposition of fraud 
upon a gullible and indiscriminating public. Such frauds 
have been numerous in recent years, and the most trans- 
parently preposterous claims have been advanced from time 
to time on behalf of electro-chemical monstrosities that a 
well-advised person would not employ for the most meagre 
eléctrical duty. When the impression is fostered in the mind 
of the investing public that a particular new primary battery 
contains all that is essential to work a revolution in every 
electrical industry, to relegate every dynamo to the scrap- 
heap, and to produce a rapid succession of financial disasters 
in central stations and in works of the kind illustrated and 
described in an early part of our issue this week; and when 
this species of knavery is practised over and over again with 


successive bogus batteries, it is only natural that novelties. 


in the nature of primary batteries should be looked at 
askance by the investing public and by cautious electricians. 
Wholesale and indiscriminate condemnation, however, 
has its mischievous aspects, since thereby the legitimate 
development of a genuine improvement is liable to be 
thwarted. There are certain lines along which it has long 
been known the improvement of the primary battery might 
conceivably be directed, and success would inevitably lead to 
extension of the usefulness of this class of generator. To 
mention only one or two, it is evident that if the evils of 
local action and polarisation could be minimised or eliminated 
altogether, or if it were possible to use cheaper materials for 
working the battery, considerable advance would be made. 
Taking any one of the text-book primary cells as a datum 
point—the Grove, the Daniell, or the bichromate cell— 
no one can deny that all the improvements we have 
named are well within the bounds of practical possibility. 
To achieve them all would indisputably justify the 
proprietors of the improvements in placing their battery 
on the market, and the public might reasonably anticipate 
that a company with а moderate capital would become 
a- dividend-earning concern. These remarks we make 
with a view to emphasise the fact that there is nothing 
inherently impossible, nor even improbable, in a well-organised 
company being run successfully on the merits of а new 
primary battery. We do not say, however, that the battery 


that is to achieve this has yet been invented. There has | 


. recently been brought before the public by the New Electricity 
Supply Syndicate a primary cell that seems to possess in 
many respects the essential elements of commercial success. 
It is an iron-consuming combination, the fluid portion of 
which is a diluted mixture of sulphuric and nitric acids; 
while the insoluble cathode consists of a number of carbon 
rods placed within rows of porous tubes; and although 
the cell is open over the portion containing the iron anode 
the porous tubes are sealed. Successive cells are connected 
by inverted U-tubes, and each cell is at a slightly lower level 
than the next one in the direction of the reservoir of active 
fluid. The lowest cell in the series discharges the exhausted 
fluid into а waste pipe. The reservoir of mixed acids com- 
municates with the inner space around the carbon rods; and 
this fluid only reaches the water, which is kept in circulation 
through the outer space, by diffusion through the porous 
partitions. The object of this arrangement is to prevent local 
action when the cell is not in use; and the porous tubes are 
closed in order that the pressure of the liberated gas may 
serve to force acid fluid into the outer space in proportion to 
the current generated. Immediately the battery is thrown 
out of action the outer spaces of the cells are flushed 


501 


with. water, thus driving out every trace of acid from 
around the iron anodes. Tests of this battery have 
been made by Prof. S. P. Tuompson and by Mr. Н, 


T. Harrison, and two reports by the former and one 


by the latter have been published. According to the 
most recent report by Prof. Тномрзом the battery is devoid 
both of polarisation when in use and of local action when 
lying idle, while the tests show that the cost of materials for 
working the battery is at the rate of 61d. per Board of Trade 
unit, to which estimate of cost, however, there must be added 
the expenditure on attendance, depreciation and interest on 
capital. Apparently the initial outlay on this plant is con- 
siderably below what would be required for a small steam or 
gas-driven plant of small capacity; while, it will be evident 
that, if the battery fulfils the promise of the tests made upon 
it, the cost of attendance will be much less than for the usual 
kind of isolated electric light plant. It is only fair to say 
that Prof. Тномрзом was at first sceptical as to the possibility 
of attaining these results, but the detailed figures of 
repeated experiments left no room for doubt." We 
should also add that the stated cost per unit appears 
to be based upon the current quotations for iron and acids 
in large quantities. Where, as in general would be the case, 
comparatively small quantities of these materials would be used 
in places remote from centres of commerce, the estimated cost 
would have to be increased by the difference between whole- 
sale quotations and the price of small quantities delivered ; 
it would also have always to be supplemented by the depre- 
ciation in value of the residual anode iron taken from the 
battery on renewing the anodes. But even should the entire 
cost, including all charges, swell to the apparently alarming 
figure of 1s. 6d. or 2s. per unit—as, indeed, it might do in 
small country installations—the success of the battery need 
not thereby be impaired, provided only it will answer the 
requirements in every other respect. The relatively high price 
would not deter a well-to-do resident in a country mansion who 
could not obtain electric light in any other way. Even so near 
London as between Oxford and Richmond owners of electric 
launches are glad to get electric energy at 1s. 6d. per unit, that 
being the price charged by the Immisch Electric Launch Co. 
No, in our opinion the success of the new primary battery does 
not rest upon whether it can generate current for 6d. or 
1s. 6d. per unit, but must depend entirely upon whether it can 
be installed and used continually without inconvenience from 
frequent need of repairs, or the annoyance due to bad smells 
and a voltage that asymptotically approaches zero. Not the 
brief tests of experts, but the test of time and actual practical 
use will settle such points as these. 


CORRESPONDENCE. 
—— MM 
THE COMPARISON OF LOW RESISTANCES BY 
THE POTENTIOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sig: It is interesting to know that Messrs. Crompton and 
Co. first measured the output of а central station by the fall of 
potential over а low resistance in the year 1884, but the general 
use, and, still more, the accurate comparison, of low resistances 
for this purpose is of more recent date. I well remember 
myself, when I visited all the leading electrical laboratories in 
London in the course of the years 1891 and 1892, that I was 
particularly struck with the absence of low resistance standards 
suitable for measuring large currents, and with the roughness 
of the methods in general use in commercial laboratories. In 
one well-known laboratory I was shown a standard resistance 
of one-thousandth of an ohm, consisting of ten iren rods in 
parallel, with screw connections at either end for testing with 
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the rods in series, and I was told that it was the most accurate 
thousandth at that time existing in London. On another occasion 
I was shown a four- metre slide- wire in process of being reduced 
to uniformity by means of emery, and was told of a similar wire 
belonging to a most distinguished engineer, which, after cost- 
ing an untold sum in its reduction, had been sold for scrap at 
1s. 6d. by an enterprising workman. In 1898 I had occasion to 
order a pair of ten-thousandth ohm standards of the leading 
London maker of guch apparatus. 1 was informed that it 
would be very difficult to guarantee an accuracy of one-tenth 
òf 1 per cent., and the order was not, as a matter of fact, 
satisfactorily completed for more than two years. 

. According to Mr. Fisher (* The Potentiometer," p. 188), the 
production of a thousandth ohm correct to 0:1 per cent. is 
regarded as.a good illustration of the capabilities of the poten- 
tiometer, at least sufficient to be worthy of special mention. 
But this is а resistance of an entirely different order, being 
more than & hundred times larger, and therefore easier to 
measure accurately, than the resistances of 10 microhms and 
less, which are commonly used in conjunction with Weston 
and other instruments, tor the measurement of currents of 
5,000 amperes and upwards. I should certainly hesitate to 
place much reliance on a guarantee of ** reasonable accuracy б 
in the valuation of а microhm by an “ ordinary lad“ with an 
i ordinary ” potentiometer, аз suggested by Mr. Fisher, who 
does not in his book give any directions which would enable 
ordinary people to cope with the peculiar difficulties of this 
class of measurement. 

It is precisely in the question of time that the potentiometer 
method of measurement is most at а disadvantage. In the 
bridge method each reading represente a ratio of two resist- 


. ances under test, and is simultaneous for both, besides being 


entirely independent of any variations of current that may be 
taking place. In the potentiometer method it is necessary to 
connect the two resistances successively, and by the time the 
balance point has been found for the second resistance that 
for the first will have altered, unless both the potentiometer 
current and the testing current happen to be steady. No 
doubt it is possible, by the use of a separate storage cell, 
partially discharged and carefully insulated, to insure sufficient 
steadiness for the potentiometer current. But for the com- 
parison of very low resistances of the kind considered, it is 
necessary for several reasons to use large testing currents, and 
cells of a sufficient size to provide a steady testing current 
are troublesome things to handle, and are seldom to be found 
on the spot where they are wanted. It is beside the question 
to talk about the time required for flicking over a light 
gwitch." With the Crompton form of potentiometer this 
could only apply to the case in which the resistances to be 
compared were exactly equal, or were being adjusted io 
equality, In the case of unequal resistances, it would be 
necessary to shift the potential switch and to adjust the slide 
key to a new balance point on the slide-wire, in addition to 
changing over the multiple switch previously referred to. In 
this respect І have found the Nalder pattern of potentiometer 
more convenient. Separate potential switches and slide keys 
are provided for the standard and the test, so that in changing 
from one to the other it is only necessary to change the mul- 
tiple gwitch, and the balance, when once found for the two 
resistances, may be maintained against the variation of the 


testing current by means of the fine adjustment rheostat in| 


the potentiometer circuit. 

Tho best method of comparing two unequal resistances by 
means of the Crompton potentiometer, is to shunt the larger 
of the two resistances with a finely sub-divisible ratio box or 
slide of relatively high resistance, and to find by means of the 
ratio slide what fraction of the P.D. on the larger resistance 
із equal to that on the smaller. In this matter, the poten- 
tiometer is merely used as & test of equality, and the accuracy 
of the measurement depends simply on the accuracy of the 
reading of the balance point on the ratio slide. ‘This method 
reduces the time of observation to a minimum, and greatly 
diminishes the trouble which may arise from variations of the 
testing current. ‘The advantage of this method is that only 
one balance point has to be found for the comparison of two 
resistances. Їп the majority of cases, however, it is much 


simpler and better to discard the potentiometer with its two 
separate sources of steady current, and to use only the ratio 
slide by the bridge method, so as to be entirely independent of 
batteries and steady currents and complicated connections. It 
is then necessary to observe two balance points, but there is 
no need of hurry, or of “flicking over” switches, as the 
balance points are not affected by variation of the testing 
current. 

For accurate work, a great advantage of the bridge method 
as compared with the potentiometer method, in addition to its 
simplicity and independence of the steadiness of the testing 
current, lies in the superior ease with which the error arising 
from accidental thermoelectric effects may be eliminated. Mr. 
Fisher states in his letter, and several times in his book on the 
sub‘ect, that no account of these effects need be taken m 
using the potentiometer. No doubt that is true in the 
ordinary use of that instrument, when the scale is adjusted to 


read direct in volts by the aid of a standard cell in the usual 


manner. But, as I remarked in my previous communication, 
the instrument cannot be satisfactorily used under these con- 
‘ditions for comparing resistances of the order of 10 mierohms. 
It is advisable to reduce the potentiometer current to about а 
hundredth of its normal amount by means of a gpecial 


additional resistance, which does not ordinarily form part of 
the instrument itself. It is also preferable to use a different 


galvanometer to that employed in the ordinary tests. Under 
these circumstances the small differences of potential due to 
‘chance differences of temperature and the like, cannot be 
‘neglected, because the P.D. to be measured is itself 
necessarily small It is, therefore, a great advantage to be 


‘able to eliminate these errors by the bridge method in the 


usual manner. Mr. Fisher appears to have, intentionally or. 
‘otherwise, misinterpreted my remark about the standard cell 
in some extraordinary manner, and to suppose that I imagined 
that the Clark cell adjustment could have anything to do with 
the comparison of two resistances. Asa matter of fact, the 
apparatus which I constructed for my experiments in 1886, 
and which is still preserved in the Cavendish labortory, 
consisted of a slide-wire and twenty equal resistances, and, 
except that it was also arranged for use as а ratio slide, 
was the exact equivalent of the modern Crompton potentio- 
meter, and was used for potential measurements with & 
precisely similar arrangement of connections. The Crompton 
instrument itself cannot conveniently be used as a simple 
ratio slide, except within comparatively narrow limits. 
suitable cells are available, it is in nearly all cases preferable 
to adopt the potentiometer method in using it. 
It may perhaps be worth while to mention that the method 
of ‘calibrating ” a slide wire adopted in any scientific labora- 
tory, as sufficiently indicated in my previous communication, 
does not consist in grinding the wire to a state of uniformity, 
which would be a very laborious and unsatisfactory process, 
but in determining the errors of the natural wire at a suff- 
cient number of points to enable the user to construct & table 
or curve of corrections. In special cases the adoption of the 
grinding method might be justifiable to a limited extent, but 
it could never be satisfactory for the highest class of work.— 
Yours, &c., Н. L. CALLENDAR. 
University College, London, Aug. 1, 1838. 
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Castner-Kellner Alkali Co. (Limited) v. Commercial 
Development Corporation (Limited). 
JUDGMENT. 

Mr. Justice Bigham on Wednesday delivered judgment in this action, 
which was very fully reported in The Electrician for July 15 and 22. 

Mr. Justice BIGHAM said: This is an action brought for an injunction 
to restrain infringement, and to restrain further threatened infringements 
of letters patent No. 20,259 (1894) for an invention of improvements iu 
electrolytic apparatus for decomposing metallic salts. The infringement 
is said to consist of the use of certain apparatus made according te 
the specification of other letters patent No. 21,509 (1896) belong- 
ing to the defendants The defences are practically two. First the 
defendants say that the plaintills’ patent is bad ‘tor disconformity, 
and secondly they deny the infringement. Boch the apparatus uf 
the plaintiffs and that of the defendants are designed for use in the 


THE ELECTRICIAN, AUGUST 5, 1898. 


503 


manufacture of an article of commerce known as caustic soda. 
It is commonly found that caustic soda is produced by a process which 
may be very well described as follows : A solution of common salt in water 
is subjected to an electric current while in contact with mercury, the effect 
being that the sodium in solution is precipitated into tbe mercury and 
forms the amalgam ; the chlorine, which is also contained in the solution, 
is, by the same operation, driven off in the form of gas. The amalgam, with 
mercury and sodium, is then subjected to the operation of ordinary water; 
the chemical effect is that the sodium in the amalgam leaves the amalgam 
апа combines with the oxygen in the water, forming oxide of sodium, 
ordinarily called soda. The water thus impregnated is then evaporated 
юг otherwise dealt with, the product resulting being caustic soda. The 
chamber in which the amalgam is produced is called the “decomposing 
"chamber," and that ia which the sodium is extracted from the amalgam is 
called the “ combining chamber." Thus the mercury is charged with and dis- 
charged of the sodium, and the operation can be repeated with the same body 
;of mercury for an indefinite number of times, This method of producing 
caustic soda has been matter of common knowledge for a very long time, 
and is not the subject matter of any patent. The plaintiffs’ and the 
defendants’ patents rotate exclusively to the apparatus for carrying out 
the process. It is to be observed that the plaintiffs’ patent (known as 
,Kellner's) had never been put to practical use ; the plaintiffs employ other 
apparatus, which they think preferable. So also with the defendants’ 
patent (known as Rhodin’s). Hitherto it has only been tried experimentally, 
and not put to any real commercial test, although a large sum has been 
spent in the erection of plant. But I suppose the potentialities of both 
patents are considered great enough to justify the expenditure of the 
money which has been incurred in this case. Much apparatus has been 
from time to time devised for carrying out the process which I have 
described. One of them, which was frequently referred to during the trial, 
was known as the Castner apparatus, and was the subject of a patent taken 
out in 1898. It provides a continuous process of production in the follow- 
ing way: The vessel was divided into two parts by a vertical diaphragm of 
metal. The diaphragm did not reach to the bottom of the vessel, 
Sufficient mercury was then poured into the vessel to touch and 
reach slightly above the bottom edge of the diaphragm, thus sealing 
-with mercury the two halves of the vescel ; down the centre of the vessel 
and passing through the diaphragm was a shaft, at the bottom end of 
which were radiating paddles passing through the mercury and extending 
from the shaft to the edge of the vessel, these paddles could be moved 
round by means of the shaft, and in so moving they caused the mercury to 
drift. round the bottom of the vessel in which it lay, so that it cir- 
culated from the bottom of one half of the vessel to the other half and во 
on. Above the mercury in the one balf of the vessel was introduced a 
quantity of salt solution ; above the mercury ia the other half was intro- 
duced a quantity of water ; the electric current was then applied through 
the salt, the paddles were worked and the operation began. As the paddles 
moved the mercury round, the mercury went through a process of charging 
itself with and discharging itself of the sodium contained in the salt solu- 
tion. This apparatus provided a means of producing caustic soda by a con- 
tinuous process carried on by means of a quantity of mercury moving 
round and round in its containing vessel. There had been other apparatus 
invented for producing caustic soda, and in all of them, as 1 understand, а 
moving body of mercury, that is to say, a body of mercury moving rela- 
tively toits containing vessel, was an esseutial characteristic. In 1894 Dr. 
Kellner took out the patent which the plaintiffs now own, and which they 
allege the defendants have infringed. Dr. Kellner in his specification describes 
his invention as an apparatus for the electrolysis of alkaline salts with the 
acid of a stationary mercury cathode. Instead of having recourse to а 
mercury cathode, which is moved by paddles or otherwise relatively to its 
containing vessel, he provides a stationary mercury cathode ; that is to say, 
he provides a body of mercury which is always stationary in its containing 
vessel. He then dispenses with the paddles or other machinery for putting 
the mercury in motion, and is able to conduct the operation of the electrolysis 
with a less quantity of mercury than is required in the Castner process. 
It was argued on behalf of the defendants that this invention was bad for 
want of subject matter, and because it was of no utility. But I think 
having regard to the known processes at the date of the patent, and of 
the character of the changes in the apparatus made by Dr. Kellner, the 
invention was new and sufficiently ingenious to form the subject matter 
of a grant of letters patent, and although possibly the apparatus 
was not capable of producing the best result in comparison with 
other apparatus, I think it. offered a useful alternative method, 
and therefore complied with all the necessary requirements as to 
utility. Now, after describing the nature of his invention in the 
provisional specification Dr. Kellner proceeded, by means of five 
diagrams, to show how the apparatus might be constructed and 
worked. The defendants pointed out at the trial that the appa- 
ratus described in these diagrams contemplated only a to-and-fro move- 
ment of the kell or line of bells over the surface of the mercury, 
and they then turn to the complete specification, and insisted that 
the latter departed from the provisional specification in material par- 
ticulars which invo'ved a fatal disconformity, inasmuch as they entirely 
destroyed the notion of a stationary mercury cathode which was the 
essential part of the patented apparatus. It is necessary to remem- 
ver how the apparatus described in the provisional apparatus works. 
The bell which encloses or forms the decomposing chamber and tbe open 
bottom of which is sealed by the mercury, is made to move to move to and 
fro, and in order that it may not carry the mercury with it as it so moves 
Openings in the shape of notches were made in the bottom edge of the 
bell, or if not small sluices were made ou the bottom of the vessel on 
which the bell rests. Thus the bell moves backwards and forwards with- 
out moving the mercury, and the mercury, which is alternately under the 
bell and outside the bell, is then in turn charged with and discharged of 
the sodium. Now turn to the complete specification. We find four additional 


diagrams, Nos. 6, 7, 8 and 9.. Fig. 6 is described in the complete 
specification as the modified construction of the apparatus shown in Fig. 2. 
It involvea merely a change in the contents of the bell and the песев:агу 
alterations occasioned by the change. Now made to hold the water 
instead of the solution of salt another becomes a combining chamber 
instead of a decomposing chamber. The mercury cathode remains 
stationary, as before, and the bell, or mass of bells, moves to and fro, as 
originally described. This modification, in my opinion, involves no 
departure from the provisional specification. But it is upon the 
change introduced by Figs. 7 and 8 that the defendants mainly 
rely in support of the defence of disconformity, ` These figures 
are described by lines 35 and 36 of p. 3 of the printed patents as a 
“ further modified construction of the said apparatus,” viz., the apparatus 
which had been protected by provisional specification and the main question 
in this action, indeed I am not sure that it is not in reality the only 
question whether they are merely a modified construction of or whether 
they are something which involves a departure from the provisional specifi- 
cation. The change introduced by these two diagrams, and the descrip- 
tion of them may be stated as follows: “Instead of the bells being 
arranged in a straight row, and made to move backwards and forwards 
over а stationary mercury cathode in a trough, they are arranged in a 
circle and made to revolve over а percury cathode contained in a circular 
dish ; or, being arranged in a circle, they may be kept fixed to the dish of 
mercury itself ; or the bottom of the dish may be made to revolve, and the 


operation of charging and discharging so accomplished. This will be very 


briefly described at page 5, lines 24 to 41. The differences here introduced 
are two-fold. Firat, the to-and-fro movement of the bells is abandoned in 
favour of a circular movement ; or, second!y, the bells are kept fixed in a 


'eircle, and the vessel containing the mercury or its bottom is made to 


rotate in a circle of bells. Now, I do not think that it matters for the 
purposes at present under consideration whether the bella are placed in a 
straight line or ia a circle ; it is true that in the one case the movement 
must be a to-and-fro one, whereas in the other it must be à movement in 
a circle. What difference does it make! In one case the belle are in a 
row, and are moved backwards and forwards ; in the other case the two 
ends of the row are brought together, and the circle so formed is moved 
round and round. This, in my.opinion, is a distinction without a differ- 
ence, You have a stationary mercury cathode in the one arrangement 
just as you have in the other. But the arrangement by which the movement 
of the bells, whether to and fro or in а circle, is entirely abandoned, and the 
mercury below the bells is alone made to move, presents more difficulty. 
The claim which Dr. Kellner makes will be found at p. 6 of the specifica- 
tion. Clause 1 describes the patented invention as “ An apparatus for 
the electrolysis of metallic salta with the aid of a stationary mercury 
cathode,” and then goes on to describe the use of a row of bells 
moving to and fro over the mercury. Clause 3 makes no mention of a 
stationary cathode, but describes what is called & modification of the 
apparatus consisting of the rotary movement either of the bells or 
of the vessel containing the mercury. Now the defendants eay that Clause 3 
introduced the disconformity. They say that the stationary cathode 
vanishes in favour of a moving cathode, and, therefore, the patent is bad. 
Now I have to consider what the expression “stationary mercury cathode” 
in the provisional specification means, Does it mean actually stationary 
with reference to other stationary objects, or does it mean stationary merely 
with reference to its containing vessel. I think, reading it as anyone ac- 
quainted with the knowledge then possessed would read it, І mean acquainted 
with the fact that up to 1894 a flowing body of mercury, flowing in its vessel 
as milk moves in a pan when it ia stirred —had been always in use, and 
that what Dr. Kellner meant and conveyed was that the mercury was to 
be stationary with reference to its containing vessel. Then in the arrange- 
ment contemplated by Clause 3 of his claim, does he depart from 
the idea of such a stationary cathode! It is said he does, because it 
is suggested that the rotary motion of the containing veesel tends 
to disturb the body of mercury with reference to that vessel 


‘by the centrifugal ‘force which the rotation imparts to the mercury. 


But Lord Kelvin told me—and I think he was right when he said it 
that the centrifugal force would be extremely slight, and could not be said: 
to affect the otherwise stationary character of the mercury cathode. It 
was, however, suggested that the lips of the bells which dip into the mercury 
would agitate the surface of the revolving mercury, and во destroy its: 


stationary character; but this, again, I think also a small matter not 
really affecting the question. 
character of the mercury cathode is preserved in the apparatus whether 
: worked as described in Figs. 1 to 6 or in Figs. 7 and 8. These lips slide 


Substantially, in my opinion the stationary 


over the surface of the mercury or the surface of the mercury slides under 
them, causing no substantial disturbance. This sliding is referred to at page 5 


of Dr. Kellner's patent, line 24, and in the defendants' patent, page 2, line 17, 


Substantially, in my opinion, the stationary character of the mercury 
cathode is recured in the plaintiffs’ apparatus, whether it is worked as de- 
scribed in figures 1 to 6 or in figures 7 and 8. A further disconformity, how- 
ever, was relied upon, not, I think, very strenuously, but aa it was referred 
to and discussed I must deal with it. It was eaid that Clause 4 introduced 
something not contemplated by the provisional specification. I think this 
claim to use for his patented apparatus a "third electrode"— which 
the defendants say is necessary if you are to make the apparatus work 
usefully—merely describes how best the patented apparatus may be used. 
It is a means by which a smaller body of water may be employed than would 
otherwise be required, which does not in any way enlarge the ambit of the 
patent, and might without injury to the plaintiffs’ rights be struck out alto- 
gether. There remains then the question of infringement. Nowin my view 
the question of disconformity and the question of infringement involve very 
much the same coneideration. Mr. Terrell, in the course of the case, during 
the cross-examination of Mr. Swinburne, admitted that if any distinction 
could be drawn between the rotary movement and the to-and-fro move- - 
ment, then there was no practical distinction between Ше defendants and 
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plaintiffs’ apparatus. Mr. Rhodin, the patentee of the invention now 
owned by the defendants, describes his invention on page 2 of his specifl- 
cation, aud it is only necessary to read it and to bear in mind what 
Kellner's invention is in order to detect the similarity. He says at 
line 8, "I employ а cylindrical vessel with а flat base and open top." 
This is the vessel which is to contain the mercury cathode : on the bottom 
of that vessel he placed a number of what ће calls radial ribs or projec- 
tions, the object of which is to prevent the mercury from revolving ; in 
other words, to весиге a stationary mercury cathode. Having thus secured 
his stationary mercury cathode, he introduces into this cylindrical vessel 
another cylindrical vessel concentric with the first. At the bottom of 
the second vessel there is a series of tubes arranged in a circle, with 
their lips just dipping into the merc contained in the first vessel. 
These tubes correspond exactly with the circle of belle described in 
Figa. 7 and 8 of the plaintiffs’ patent, and they serve precisely the same 
purpose. They contain the solution of salt which is to be operated upon, 
and во they form a series of decomposing chambers. This second vessel con- 
taining these tubes or bells with their lips just dipping into the stationary 
mercury cathode is then slowly rotated so that the lips of the tubes or bells 
disturb the mercury аз little as possible. Thus the electrolysis is performed. 
This seems to me to be nothing more nor leas than the plaintiffs’ apparatus аа 
described in his figures 7 and 8. Тһе defendants say that their 
apparatus does not introduce a stationary mercury cathode at all, 
and they say that the combined action of the ribs lying under the 
bed of mercury at the bottom of the outer vessel and of the lips 
of the bells dipping into the top of the mercury and of the flow 
rotated movement of the inner vessel is to produce a cathode which is not 
stationary. I do not agree with this contention. The ribs are put into 
the outer vessel for the very purpose of preventing the circulation of the 
mercury inside its containing vessel, and as to the slight agitation or 
movement produced by the lips of the tubes and the rotary motion, they 
do not alter the real stationary character of the cathode. I think the 
plaintiffs are entitled to succeed, and I grant the injunction asked for. 

Mr. TERRELL : I do not ask for a stay as to costs. The taxation will 
go on in the usual course, but with regard to the operation of the injunc- 
tion, if we lodge ап appeal at once. 

His LORDSHIP : What is the position of things ? 

Mr. TERRELL: Your lordship now granta the injunction, and in cases 
of this sort costs are of very little consequence. 

His LORDSHIP : What has been happening with regard to the writ up 
to the present time? Has there been any interim injunction ! 

Mr. TERRELL: No. 

His LORDSHIP: Well, I shall suspend the operation of the injunction 
if you wish it until you have an opportunity of considering your position, 
and if you think right to lodge an appeal, and if you lodge an appeal, the 
operation of the injunction will be suspended until the appeal is heard. 
You will give the notice within 10 days. 


Cox Thermo-Electric Co. (Limited). 


Mr. Justice Wright, on the petition of Messrs. Stanton Bros., made an 
order for the compuleory winding-up of this Company. It was stated that 
there was a prospect of the creditors being settled with, and his lordship, 
while deciding that no grounds had been shown why the order asked for 
should not go, said that if the creditors were settled with then there could 
be an application to stay the compulsory order. 


The Lamina Accumulator Syndicate. 


Mr. WARMINGTON, Q.C., mentioned the matter of the Lamina Ac- 
cumulator ( Elieson's British Patents) Syndicate (Limited), and the Elieson 
Lamina Accumulator Co. (Limited), to Mr. Justice Kekewich on the 22nd 
ult., on which the learned Counsel had a motion on behalf of the Earl of 
Galloway, fur the appointment of a Receiver. Arrangements had now been 
come to between the parties. He therefore proposed to stay further pro- 
ceedings in the action, it being arranged, as he understood, that the defen- 
dants should pay the costs. 

Mr. BRAMWELL DAVIS, Q.C., on behalf of the defendants, said no 
time had been lost, and he was not instructed to agree that the defendants 
should pay costs. 

Mr. JUSTICE KEKEWICH made an order that the costs be costa in 
the action. 


PARLIAMENTARY INTELLIGENCE. 
MUNICIPALISATION OF THE TELEPHONES. 


The Select Committee of the House of Commons, engaged in considering 
the subject of the municipalisation of the telephones, sat on Friday last, Mr. 
Hanbury presiding. 

Mr. PROVAND, M.P., continued his evidence, to which we had occasion 
to refer in our last issue, He said the Mutual Telephone Co. of Manchester 
waa established as а genuine concern, and was ultimately sold to another 
company on the terms laid down by himself and his brothe: directors. 

The CHAIRMAN interposed, and said the Committee had no interest 
whatever in the Mutual Telephone Co. 

WITNESS went on to say that he did not think it would be an advan- 
tage to the public to have a large number of different telephone systems 
in the country. He did not think the telephone service should be iu the 
hands of the Post Office. It would be much better to have it in the hands 
of the municipality. The cost under the Post Oftice would always be likely 
to be greater than that under the municipality, and there was no check 
upon it, because the Post Office did not publish accounts. Besides, they 
could get no redress from the Post Office when complaints were made, 


Mr. NICOL: There is the House of Commons. 

WITNESS : The House of Commons is powerless. If the municipalities 
were allowed to give telephone services the trunk wires should remain in 
the hands of the Post Office. Under no circumstances—either now or in 
1911— would he give the Post Office a monopoly in the telephone service. 

Mr. DANE SINCLAIR (Engineer-in-chief to the National Company) aid 
he wished to speak as to the question of cost of giving a telephone service. 
He would deal firat with the cost of small exchanges. In the case of 100 
new exchanges which had been lately established the average capital 
expenditure per subscriber had been £67. Under the most favourable 
circumstances it would cost £38 to connect a subscriber at the com. 
mencement. No doubt later on, when tubscribers came in in large 
numbers, the cost would not be so great, 

By the CHAIRMAN : The average cost of the exhanges set up in 1897 
was £57. 3s. per signed subscriber's order. 

And you do not see your way to make it any cheaper ?— When new lines 
are put up on the old poles no doubt the cost will be reduced, say, to £38 
or,£40. I estimate that the cost to the Municipality of Glasgow to esta- 
blish a service by underground wires would be £40 per subscriber. In 
Liverpool, where the overhead system was replaced by an underground 
system, the cost had been— for the wires— £23 per subscriber, The instru- 
ments were already in existence. I should say the whole cost has been 
£33. 17s. 6d. per subscriber. 

What have you spent on replacing your old overhead system by the new 
system ?—In six years we have spent over £2,000,000 on altering the system 
and in putting on new subscribers. 

Then а great deal of your “р has been thrown away ?— Lees than 
half a million, I should think, has been lost by altering the system, the 
other million and a-half having been spent on new subscribers. 

Mr. W. E. L. GAINE was here appealed to by the Chairman for exact 
information as to the waste in question, and heundertook to have a table 
prepared giving the data. 

. Mr. SINCLAIR went on to say that the cost per subscriber in London 
might be taken on a scale which gave £160 for the first two years, and 
coming down by degrees year by year until at the end of 11 years it was 
reduced to £38. 

Sir H. HOWORTH : What would be the average cost, distributed over 
the present subscribers, of the expenditure 10 years ago ?— Taking tbe new 
with the old it would be about £38. . 

But the new subscribers are an initial coat. Now tell me what in your 
view makes the initial charge in London so heavy as compared with thatin 
other towns ?—The fact that the miles of wire divided by the number of 
subscribers shows that the average length of the London subscribers’ wire 
is two miles. 

Is that not an argument in favour of small areas !—No, not unless the 
cost of the junction wires is borne by the State: if that were done, of 
course the service could be given at a less price. 

In further examination, WITNESS submitted that the charges of the 
National Company were not excessive. As an engineer he did not think 
that the National Company had been lax in developing the call office system. 
There were 1,555 call offices in the Company's service. ' 

Sir Н. HOWORTH : Is that not а mere fleabite as compared with the 
state of things in some Continental countries ?—I do not think ao. 

By Mr. GRIFFITH BOSCAWEN : People in London would not take 
а purely local service even at a greatly reduced charge. The system had 
been tried in Kensington, but had proved a failure, With regard to the 
amount of money which would have to be spent in establishing а general 
telephone service throughout the country, de novo, giving & reasonable 
amount of spare wires, he estimated that it would be £51. lls. The 
amount of capital to be spent would be £5,874,614. . a 

By Sir JAMES JOICEY: He could not imagine anything which woul 
produce a worse result than having] two or three competitors in the tele- 
phone business if the result was measured by convenience to the user. P 
remembered on one occasion, where there were three systems at Ms 
spending half an hour in finding out with which of the three systems the 
man with whom he wished to communicate was connected. — . | 

By Mr. COHEN : In his opinion, if the State were to acquire the teie- 
phone systems from several authorities they would have to spend sh 
than if they bought from only one authority. Besides that there wou 
be а great number of small exchanges required, and considerable incon- 
venience would be occasioned. 

Mr. BARTLEY: Do you consider that two rival systems in one ares are 
detrimental to the public interest ?—Yes, detrimental to the public using 
the instruments, ( 

And yet your people went to places where the Post Office had ests- 
blished a system — Ves. the 

At that time you held a different view as to what was the interest of | 
public ?— Well, we no doubt thought more about our own interest than 
that of the public (laughter). We 
. You cared nothing for the interest of the public at that time = 
were а young concern. We were ordinary licencees, and there were 
others in existence. h 

As a second competitor you thought you should go there and would 
a good chance of doing business ?—Yes ; as an ordinary competitor. T 
Might not a municipality do the same thing as against you 1—0 st 
people might compete if they were using money that people liked to tru 
them with. 

You think one rule belongs to you and another to other people p 
hope you will not take me as having said anything of that kind. 

By Mr.COWLEY : We get telephone instruments from America, Аме 
and Sweden. Besides that we have a factory, and we make some a 
selves. We employ 250 men on the manufacture of telephonic appara” 
Last year we spent £185,360 in England, and £102,496 abroad. M ne 
that spent in England was on cables, though a certain proportion 9 : 

I cannot вау how much—was on apparatus. 
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Mr. J. C. LAMB, recalled, said the wires between the post offices and 
the exchanges and exchange and exchange of the Compeny are in no 
sense the property of the Company, but are let by the Post Office for use 
between post offices and exchange and exchange, and are employed by the 
Company at a rental. 

How long have they been so used '— The first was handed over in Sep- 
tember, 1896. 

When were the various leases signed !— They have not been signed yet; 
the arrangement rests on correspondence. 

What correspondence is this. Is it correspondence that actually binds 
the Post Office legally 1—1 think so. 

Have the Company been paying any rent — Ves, certainly. 

Has the correspondence been brought before the solicitor’s notice! —It 
has been brought before the notice of his department, because draft agree- 
ments are being drawn up ; but I do not know whether they have received 
his approval. 

Sir R. HUNTER (recalled) said he had no doubt read such correspondence 
as was necessary. 

And the only thing binding on the Post Office is the correspondence ?— 
I should say nothing is legally binding at present. 

Has the Post Office in any way committed itself to leasing these wires to 
the Company until the expiration of their licence — Not at all. 


The last sitting of the Committee took place yesterday (Thursday). 
Mr. Hanbury, Secretary to the Treasury, again presiding. Is was arranged 
that at the conclusion of the evidence of Sir William Harcourt and Mr. 
G. J. Goschen the Committee should proceed to consider the Chairman's 
draft report, and that another sitting with the same object should be held 
on Saturday. 

Sir W. HARCOURT, examined by the Cbairman, said he was Chancellor 
of the Exchequer from 1892 up to June, 1895. His attention had been 
called to an answer given by Mr. J. C. Lamb on July 26th last. 

The question was put to him, “ May I ask, then, what their view was 
generally, because we have not had it quite clear? and the answer was, 
“ Yes; I think I am able to say that both Mr. Goschen and Sir W. 
Harcourt were of opinion that if licences were given to corporations it 
should be on condition that the corporations purchased the local system 
of the Company." Can you, Sir William, give us any information on that 
point ?—Yes. I was very much surprised to see that statement by Mr. 
Lamb. I took no great part in the details about the telephone, but I find 
that in March, 1893, the question was discussed between the Postinaster- 
General (Mr. Arnold Morley) and myself. We considered certain pro- 
posals which had been brought forward by the National Company. 
Those proposals appear to have been two- first. the constitution of 
large areas, each comprising several towns, and secondly, the undertaking 
on the part of the Postmaster-General not to grant licences to 
municipal or other local autboritiee. There was some discussion on the 
matter, but I do not bear in my memory, nor if I did should I think it 
proper to state a confidential communication between heads of depart- 
ments which resulted in the formal and deliberate decision communicated 
to the Telephone Company. А communication—the result of the dis- 
cussion of these two proposals between Mr. Arnold Morley and myselt— 
was contained in a letter addressed to the National Company on March 13, 
1893, in which we said we had determined to decline to accept either of 
the proposals, and stated that it was impossible to restrict the freedom of 
the Postmaster-General in any way to grant licences. The question we 
considered had been closed by the arrangement of Aug. 11, 1892. That 
was the substance of the letter. 

That did not say anything about its being a condition of the working of 
liceuces by corporations that they should purchase the local system of the 
Company ?—Certainly not. 

The Committee will be able to obtain a copy of that letter from the 
Post Office. The words are taken from that letter, “ Impossible to restrict 
the freedom of the Postmaster-General in any way." That is really all I 
have to ғау, 

Mr Lamb has stated that was your opinion.—was it your opinion ?— 
What he said was certainly not my opinion. The opinion we came to was 
conveyed in that letter. 

You don't think it would be necessary to impose any such condition '— 
Certainly not. 

If уси have nothing further to вау the Committee has nothing further 
to ask уои. — No, I have nothing to add. 1 have stated the conclusion we 
arrived at. 

Mr. Goschen, who entered the room as Sir William Harcourt was con- 
cluding, then took the witness chair. The same question and answer 
of Mr. Lamb's that was put to Sir William having been read to bim, 

Mr. HANBURY asked : Have you got any information which you wish 
to give the Committee on that point! 

Mr. GOSCHEN : What I believe happened is this, but I cannot say my 
memory is at all clear on the subject. 
phrases with reference to municipalities being willing to undertake the 
telephone business themselves, and 1 said I see nothing contrary to the 
Government's policy їп such a proposal. I understand that at the conclu- 
sion of the debate the then Postmaster-General expressed his surprise at 
what I had said, and that Mr. Lamb (who was sitting under the Gallery at 
the time) also was impressed by the fact, as this had not formed the sub- 
ject of discussion before. I understand then that I said to Sir James 
Fergusson, *I presume if municipalities are to undertake the business, 
then they will have to pay for it. Sir James Fergusson’s memory is 
clear upon that point ; and Mr. Lamb's memory is absolutely clear, as I 
understand. | certainly cannot set my memory in the negative against it, 
and I assume, therefore, that I sail it. It appears to me that it was an 
obiter dictum intended for the Poxtmaster-General ; and certainly it did 
not form the subjeet of any discussion amongst ourselves. 


In the course of debate I used some 
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Was this private conversation of yours conveyed to the Company, soras 
to form part of any given verbal understanding with them ?—I should 
certainly say not. 

Nobody had any right to вау во ?—The matter has never come Lack to 
my recollection or notice till now. 

Do the Committee understand that in 1892 it was your opinion that 
this condition should be imposed ?—As I say, my memory is not clear upon 
the point, but I can give you a speculative opinion. 

" Whatis more important is now—six years have elapsed since 1892—do you 
consider that it isa condition that ought to be attached !—I am not sure that 
I should be prepared to give an opinion upon that point without examining 
all that has happened since, and all the various documents, the contents 
of which have generally passed from my mind. Speculatively I should 
say that I drew a distinction’ at that time between the places where the 
Company had already established areas and others. I have no hesitation 
in saying that the policy of the Government was that competition should be 
preserved in the strongest possible terms. I have read my speeches of 1895 
as well as 1892, and there is no doubt that the right to compete was 
to be preserved in the fullest possible measure; but I should say 
it was rather to be kept in terrorem over the Company, than as if the 
policy of competition was to be established. If the service were considered 
imperfect, in that case there should be competition of опе kind or another, 
but I do not think the (Government of that day, while they reserved com- 
petition, intended at once and on any scale to establish competition 
ourselves or to grant licences for competition. 

Mr. BARTLEY: If you made use of this expression to Mr. Lamb огаоу- 
one, it was a sort of private official communication, and in no way intended 
to be communicated to the Company !—Certainly not. Apparently, so far 
as I can gather, it was an off-hand expression in reply to a question as to 
what I meant. xr cf 

You in no way considered that there was any moral claim on the part 
of the Company set up by such a casual remark to one of your own officials? 
— Certainly not. І 

Sir JAMES WOODHOUSE: If you had intended to retract anything in 
your public declaration you would have taken some publie opportunity in 
the House to do so !—There was no retractation necessary. 

Your view was that this private conversation did not weaken or filter 
down what you said in the House !—My belief is that it did not. 

By Sir JAMES JOICEY : In my speech of 1895 I said there would be 
confusion if in a certain area there were several competing companies. 

Practically you looked upon the Telephone Company in any particular 
area asa sort of agent of the Post Office ?--That is too strong a term. 

Mr. COHEN : If your remark has been communicated to other parties 
that was not your intention at the time you made the remark !—No 
remarks that are made in that way are intended to be conveyed to out- 
side parties. : 

In reply to further questions Mr. GOSCHEN said the intention of the 
Government of that day was to preserve competition in order to prevent 
the abuses or the disadvantages of a monopoly. ` - 3 

Sir JAMES FERGUSSON said his recollection was as nearly as possible 
what Mr. Gosclien had said. He had never authorised Mr. Lamb to make 
the statement public. Jt was a purely private conversation ; and in his 
capacity as a Director of the Company, he had not considered that that 
conversation had as a fact ever existed. So, 

Mr. J. C. LAMB, the Second Secretary to the Post Office, then went 
into the witness chair. He said : I should like to make a very sincere and 
heartfelt apology to Sir William Harcourt and Mr. Goschen for bringing 
their names into the matter. I fully admit and accept the reproof. which 
Sir William Harcourt has very gently given to me, that I ought not to 
have mentioned a matter of confidential communication. I think I could 
offer evidence which would appeal to their generosity, if not to their 
judgment, but I prefer to leave it there, and say how very sorry I am 
that I should mention a thing which they did not intend to be mentioned 
to the public. I can positively assert that I have never mentioned this to 
the Company, and, on the contrary, that I urged that nothing of the kind 
should be said to the Company ; but I confess that I was betrayed into 
saying something which I ought not to have said, and I wish to make a 
very sincere and earnest apology. 

The CHAIRMAN then proceeded to examine Mr. Lamb upon the 
correspondence with reference to the municipalisation of the telephones 
which passed between the National Company and the General Post Office in 
February and March, 1893, in the course of which the Company said that 
a municipality with the rates at its back, and with the right to take up 
the etreets and to prevent the Company doing so, were in a position to 
compete on most unfair terms. The Company were prepared to“ stand 
their chance in any fair competition with any local licensed Company 
having to raise its capital in the open market, but they would not be 
justified in surrendering their position of strength without reasonably and 
properly guarding against the development of a policy which would be 
bound ia the natüre of things to prove destructive to them." The General 
Post Office, in reply, said that the question of the granting of licences was 
fully discussed before the heads of agreement were signed, and that the 
question was closed by the signing of that document. 

The CHAIRMAN ; You do not mention the fact that an arrangement 
was come to between the Post Office and the Treasury, which, it is said, 
disturbed the agreement arrived at between the Company and the Depart- 
ment ?—That arrangement was referred to by Mr. Gaine in his letter, to 
which the letter of May 13 last was the reply. That letter shows that 
there had been an understanding on the principles settled with the 
Treasury. | 
The Company having withdrawn from the memorandum, did they sub- 
sequently accept it ? — Yes. NC | 

Have you any evidence that the Company did accept the memorandum ? 
—-They eventually signed tlie agreement, which is the best proof tbat they 
accepted the memorandum. : | 
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With regard to the important correspondence which has heen referred 
toby Sir W. Harcourt, and which throws a flood of light upon the whole 
of this matter, was it shown to the present, Postmaster-General, who had 
to grant these large areas to the Telephone Company areas exceeding the 
limits of the municipalities ?—I cannot say whether he or the present 
secretary saw the letters. They were not registered, as they were 
treated as confidential They were kept in the office of my private 
secretary. 

Was there any private correspondence between you and Mr. Gaine in 
regard to the telephone service Not that I recollect. 

If there should be any of course you will have it by you and I would ask 
you to submit it to the Committee. 

In further examination WITNESS said that in spite of the correspon- 
dence referred to by Sir; №. Harcourt when he (witness) had authorised 
the extension of telephone areas and the granting of new ones he had not 
had the question of municipilisation in his mind. It was true that 
Mr. Gaine hadfadmitted that 106 areas had been granted in none of which, 
up to now, had the Company an exchange. 

How came you to grant these areas !—1 had the reports of the Company's 
officials and the statements of the Company betore me, which were to the 
effect that it was intended at once to establish an exchange in each саве. 
If I had wanted to assure myself that the Company had established an 
exchange that would have encouraged them to act illegally—that is to say, 
to set up an exchange without previously coming to an understanding with 
the Department. 

Are you aware that until Saturday last the present Secretary to the 
Post Office had never seen the important correspondence about which we 
have been talking — I am not. Не had access to the letters and had seen 
the abstract of them, and had frequently seen batches of them. The 
present Postmaster-General had them brought to his knowledge, but not 
until after this Committee was appointed. 

Where were they kept?--In a cupboard in the room of my private 
secretary. 

Who first desired that this correspondence should be kept confidential ? 
—Mr. Arnold Morley, distinctly. 

You say that the present Secretary to the Post Office had access to the 
correspondence ?— Yes. 

But Sir Spencer Walpcle has written to me saying that he had not 
seen it until SNaturday.— That may be, but I cannot adinit that he has not 
geen it. 

The CHAIRMAN gave instructions that Sir Spencer Walpole should be 
telephoned for, and this was accordingly done. 

Mr. J. Staats Forbes, Manager of the National Telephone Co. was then 
recalled, and examined by the Chairman. 

Referring to the evidence of Mr. Provand, M.P., who had accused 
him of having made a calumnious statement in asserting that the 
Mutual Telephone Co. of Manchester had got hold of people's money 
"on mistaken pretensions ending in failure and being bought up," 
WITNESS declared that his allegations were amply justified by the 
facts. No doubt the prospectus was issued in good faith, but in 
every promise it contained the Company had utterly failed. Since 
then another company had been started and similar promises had been 
made by ћеш. 

The CHAIRMAN here announced that the Lord Mayor of Manchester 
had sent him a resolution passed by the City Council saying that in their 
opinion the telephone service should no longer be in the hands ot the 
Company. Manchester was а municipality with which the Telephone Co. 
had a special agreement. 

Mr. LAMB said he had consulted his private secretary, who assured him 
that no private correspondence had taken place between bimself and the 
Telephone Company. 

Sir SPENCER WALPOLE (Secretary to the Post Office) was called, 
and stated that he did not see the correspondence about which so much had 
been said until last week, but he did not think it had been withheld from 
him intentionally, He could have seen the letters if he had asked for 
them. If licences were granted to municipalities it would not prejudice 
the Post Office revenue or hamper their working if certain conditions were 
observed, one of which was that the licence should not run beyond 1911. 
He admitted that Mr. Lamb had only carried out the usual practice by 
retaining the correspondence with the Telephone Company in his depart- 
ment. He regarded the correspondence as closed, and did not blame any- 
one for not showing it to him. On the general question, he said that if 
it were decided that the Post Office should undertake the conduct of the 
telephones it would do its best. 

This concluded the evidence, 

The Committee adjourned until 11 o'clock to-day (Friday), when it will 
proceed with the consideration of the Chairman’s draft report. 
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The Smoke Nuisance in Paris. —The Prefect of Police has 
signed an ordinance enjoining the owners of factories situate 
within Paris to so modify their chimneys and establishments 
that no more thick black smoke shall be given off. Six 
months are given within which this order must be complied 
with, and after that proceedings will be taken against owners 
of factory chimneys which continue to offend. The Prefect 
indicates the means by which the nuisance may be completely 
or in part suppressed, viz., increasing the height of the 
chimneys, the use of suitable fuel, the use of smoke-consuming 
apparatus, &c. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catal 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Offices, I, 2 and 3, Salisbury-cowrt, Fled- 


street, London :— 
NOW READY. 


‘Tas STUDENTS’ GUIDE To SUBMARINE CABLE TESTING.“ — A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price ба, net ; abroad, бв. 3d. This work is intended to serve asa 
guide to operators already in the DADA service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjecta. "The book їз very fully illustrated. 

" ELECTRICAL TESTING FOR TELEGRAPH ENorINEERS."-— By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general 

he Author hopes that, besides Tole raph and Telephone Engineers, it 
may, perhaps, also prove of service to о in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very 101 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface, Demy 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

"SUBMARINE CABLE-LAYING AND RATING. - By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated: price 12s. 6d. 

„% LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of а set of 40 Elementary and Advanoed Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of great service to 'Teachers, Demon 
strators and Students, The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or За. 6d. per 
dozen net; in sets of any three, 18. net; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. e complete 
aet of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming’s Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new кош 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

“SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELEcTRIO Waves.” 
Being a Description of the Work of Hertz and his Successors.—By Dr. 0. 
J. Lodge, with many original illustrations. Enlarged edition, 28. 6d. net 
28. 9d. post free. 

“Егкоство Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric ene ro hat 
and general power transmission purposes, in which the author has b. 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 11s. ; 

"THE BIBLIOGRAPHY OP X-Ray LITERATURE AND RESEAROH, 1896-97. 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of gene 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 58., post free; abroad, 5s. 34. 

“Motive POWER AND GEARING FOR ELEOTRICAL MACHINERY.”—B 
E. Tremlett Carter, C.E., M.I.E.E. Price 198. 6d. post free; & 
13s. 6d. Prospectus post frae. 

‘THE POTENTIOMETER AND ITs ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. Price 68., 
post free; abroad, 6s. 6d. Digest post free. 

“ LOCALISATION OP Fabrrs IN ELeorrio Licut Marns.”—By F. О. 
Raphael. Price 5s., post free; abroad, 5s, 6d. Prospectus on application. 

'" ELEOTRIOAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 78. 6d. ; by post, 78. 9d. ; abroad, 88. А 
fine large paper edition with wide margins for notes can also be gupplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. . 

* THE INCANDESCENT LAMP AND ITS МАМСРАСТОЕЕ,”— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

‘* ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition. Price 28., 
post free. 

“ ARMATURE WINDINGS or ELROrRIO MaoniNEs."—By Н. F. Parshall. 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Łdison 
and General Electrio Companies of America, and is intended to serve ай â 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 309., post free. . 

“Tur STEAM ENGINE INDICATOR AND IxDIOA TOR DiAGRAME.'—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. | 

“Тне ART ОР ELECTROLYTIO SEPARATION OF METALS."—AÀ second in 
of Dr. Gore's book is now ready, price 108. 6d., post free. 

"THE MANUFACTURE oF Кіксткіо Ілант CARBONB."— A Practica! 
Guide to the establishment of & Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 
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"Tug ELEOTRIOIAN ” PRIMERS.—In Two Volumes. Vol. I., Theory 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free ; olob 
9s. 9d. Single Primers, 3d. each, post free. 

% SECONDARY BATTEBINS, THEIR DESIGN AND MANUFACTURE. ”— By E. J 
WADE. In the Press. i 


""THg MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES. ”— 
By Francis Jehl. In the Press. 


“Тип ALTERNATE CURRENT TRANSFORMER,” Vol I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 19s. 6d. post free, is also ready. 

% ELEOTRIO LAMPS AND ELEOTRIO LIGHTING,” Prof. J. A. Fleming 
M.A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 78. 6d., post free. 

t‘ ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. Vol. II., in preparation. 

** DRUM ARMATURES AND COMMUTATOBS," by Mr. F. Marten Weymouth 
also ready. Price 78, 6d. ; abroad, 8s. Prospectus on application. 

“ PRACTICAL NOTES FOR ELEOTRICAL STuDENTS."—By Messrs. A. К. 
Kennelly and Н. D. Wilkinson, Price 6s. 6d., post free, 


“Тив ErLkorRIO Аво.”—Ву Mrs. Ayrton. In the Press. 


“Tho Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where neoessary. 


TENDERS INVITED. 


The Corporation of Rochdale require tenders for boilers, fittings, 
&., economisers, condensing plant, feed pumps, tanks, &c., steam 
and exhaust pipes, &c., travelling crane, switchboard, accumulators 
and cables. Details of these requirements are set out in an adver- 
tisement on another page, and specifications can be had of Messrs. 
Lacey, Clirehugh and Sillar, 12, Delahay-street, Westminster, 
London, S.W. Tenders have to be sent in to Mr. James Leach, 
town clerk, Town Hall, Rochdale, by noon of Sept. 6. 


The Electric Lighting Committee of the Hull Corporation 
require tenders for the supply and erection of plant in connection 
with their electric lighting works. Some details are given in an 
advertisement on another page. Tenders have to be delivered to 
the Chairman of the Electric Lighting Committee, Town Hall, 
Hull, by noon of Thursday, Aug. 25th. 


The Wimbledon District Council invite tenders for the supply, 
delivery, and erection of pipe-work. Further particulars appear 
in an advertisement elsewhere, and copies of specification, &c., can 
be obtained at the offices of the consulting engineer (Mr. A. H. 
Preece, A.M.I.C.E.), 39, Victoria-street, Westminster, S.W. 
Tenders must be delivered at the office of the Clerk to the Council, 
Wimbledon, by 5 p.m. of Monday, 29th inst. 


The Electricity Committee of the Borough of Ashton-under-Lyne 
are willing to receive offers from persons desirous of entering into 
arrangements for the wiring of premises in the borough on a system 
of deferred payment. A few further particulars are given in an 
advertisement elsewhere, and offers have to be sent in by Monday, 
Aug. 29. 


Extension of Time. Notice is given that tenders for the supply 


of electricity meters, main cut-outs, columns, and for free wiring 


required by the Urban District of Barking Town, will be received 
up to 5 p.m. of Wednesday, Aug. 10th (instead of Aug. 3rd as 
previously advertised). 


The Managers of the Central London Sick Asylum District 
require tenders for supplying the necessary generating plant, and 
for wiring their new asylum at Hendon for the electric light. 
Tenders to Mr. Fred. W. Bailey, clerk to the managers, Cleveland- 
street Asylum, London, W., by 10 a.m. of Aug. 15. 


The Pembroke (Dublin) Township Commissioners require tenders 
for the erection of electricity works buildings and foundations. 


Tenders to Secretary, Ballsbridge, Dublin, by 16th inst. 


The Pemberton (Lancs.) District Council invite schemes for the 
electric lighting of the district. Schemes by Aug. 14, to the Clerk 
Mr. Paul Partington). 


The East Indian Railway Co. require tenders for the supply and 
delivery of electric overhead travelling cranes, and a steam. electric 
power plant. Tenders to Secretary, Nicholas-lane, London, E.C., 

y 17th inst. 


The Municipal Council of Patras invite tenders for the concession 
for the lighting of the town and suburbs. Particulars (in Greek or 
French) from the Mayor (M. Thanos Canacaris). Tenders to be in 
by 28th (16th) inst. 


The Municipal Authorities of Braila (Roumania) are once more 
seeking tenders for the concession for the electric lighting of the 
town. Tenders by 25th inst. to La Mairie de Braila. 


TENDERS RECEIVED AND ACCEPTED. 


The School Board for London have received the following tenders 
for the supply of duplicate plant for tbe electric lighting of the 
training ship ‘‘ Shaftesbury,” including engines, dynamos, batteries 
and wiring :— 

Н. J. Joel & Со. & T. Potter 
and Sons United (Limited) . ' ; 
(cepted) аке наа £1,130 | Drake and Gorham............ 1,569 
The tender of the [ndia Rubber Co. has been accepted by the 

Metropolitan Asylums Board for the supply of dynamos and 

engines required for the electric light installation at the Northern 

Hospital, at £1,705, plus £71 for a spare armature. The consult- 

ing engineer's revised estimate was £1,900. The Board have also 

accepted the tender of Mesers. Taylor and Sons, for the supply of 
boilers at £725. The estimate (including mechanical stokers, 
tenders for which are still under consideration) was £1,000. 

Twelve firms tendered for the engines and dynamos, and in most 

cases alternative tenders were submitted. 

Tenders for the electric lighting of the lower pleasure gardens, 
pier, and winter gardens, Bournemouth, were accepted at the 
meeting of the Town Council on Wednesday. 

It is stated that the Wagenbauanstalt und Waggonfabrik fiir 
Elektrische Bahnen vorm. W. C. F. Busch, Hamburg, have orders 
in hand for the Supply of cars and overhead materials for the Liver- 
pool Corporation of the value of 300,000 marks (£15,000). 

The Exeter City Council have accepted the tender of the Cal- 
lender Company for supplying cable for their electric light depart- 
ment at £1,001. The tender of Messrs. Crompton and Co. for the 
supply of 30 transformers at £225 has also been accepted. 


The question of the acceptance of a tender for the supply of a 
500 H. P. steam alternator for the electricity works was!lengthily 
debated аё a meeting of the Cardiff Lighting Committee on 
Tuesday and by the casting vote of the Chairman (Alderman 
P. W. Carey), the tender of Messrs. S. Z. de Ferranti (Limited) 
at £3,250 was accepted. Messrs. Easton, Anderson and Goolden's 
tender was £3,179. 

The tender of Measrs. Cox Walkers has been accepted for the 
erection of а telephone installation on the estate of Mr.. Arthur 
Bignold, Achnasheen, N.B. The National Telephone Co. (Inver- 
ness) the Private Wire and Telephone Installation Co., Lowdon 
Bros., P. C. Middleton and Co., Reid Bros., A. J. Forbes and Е. 
G. Tillyar also submitted tenders. 


The Lighting Committee of the Liverpool Corporation have 
accepted the tender of Messrs. Haigh and Co. for the erection of 
an electric distributing station in Smithdown-road at £2,643. 


APPOINTMENTS VACANT AND FILLED. 

The Electricity Committee of the Borough of Ashton-under-Lyne 
invite applications for the appointment of Borough electrical engi- 
neer at à commencing salary of £250 per annum. An advertisement 
elsewhere gives some further particulars, and applications have to 
be sent in by Saturday, Aug 27. 

The Torquay Corporation require two engine drivers and a stoker 
for their electricity supply works. See advertisement on another 
page. 

The Council of the Durham College of Science, Newcastle-upon- 
Tyne, invite applications for the lectureship in electrical engineer- 
ing. Applications to the Secretary by Aug. 10. 

А lecturer and demonstrator in physics will be required in 
October for University College, Nottingham. Salary £130 to £180. 
Applications must be sent in (on forms to be obtained from the 
Secretary) by Aug. 24. 


Laing, Wharton and Down... £1,512 
1,36 


Mr. Е, Rutherford has been appointed to the McDonald Chair of 
Physics, in M'Gill University, Montreal, in succession to Prof. Н. 
L. Callender. 

Mr. Albert Griffiths, M.Sc., has been appointed assistant lecturer 
and demonstrator of physics at University College, Shettield. 


BANKRUPTCIES AND LIQUIDATIONS. 
The creditors of Samuel Haynes, lately trading as an art. metal 


worker and electric light fittings manufacturer, under the style of 
S. Haynes and Co., at Longford-street, London, N.W., include 


Deb! £1,310 | Lovegrove and Sutcliffe. £18 
P- Tait: 122.2: 2 tenet etis 550 | К. Ridle . 18 
Evered and Co. 55 | R. Womersley and Son ...... 16 
We Sheard «22 oic idees 42 | W. M. Still and Co. ........... 14 
Strode and Со. .................. 42 | T. Clarke з ide eris 10 
Aluminium & Gen. Foundry Со. 28 | Heaton, Smith and Co. 10 
Improved Elec. Glow Lamp Co. 18 | R. and J. Widdicombe......... 10 


The liabilities ate £2,146, assets £76. 


Presentation.—Mr. George С. Sillar, who was recently ap- 

22 general manager of the Otis Elevator Co., has been presented 
y his late fellow employés at Falcon Works, Loughborough, with 

! а silver salver, two silver goblets, and an illuminated address con- 
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taining over 300 signatures. Mr. R. Percy Sellon, general manager | Rotterdam, £29 (telegraph wire) Hong Kong, £45. India—Bombay, 


of the Brush Company, presided. : 


Railway Car Contracts (British).—Messrs, Brown, Marshalls 
and Co. are building 100 carriages for the Central London Railway 
Co., the Brush Co. 56, and the Ashbury Co. 50. 


Paris 1900 Exhibition.— Applications for space at this Exhibition 
should be sent to the Secretary of the Royal Commission, St. 
Stephen's House, Westminster, London, not later than the 20th inst. 

“The Journal.”—Part 136 of the Journal of the Institution of 
Electrical Engineers is now ready, and contains the following 
Papers and the discussions thereon: ‘‘ A Magnetic Balance for 
Workshop Tests of Permeability,” by Prof. J. A. Ewing, F.R.S. ; 
„The Registration of Small Currents Used for Electric Lighting 
or other Purposes,” by A. H. Gibbings ; ‘‘The Design of Electric 
Railway Motors for Rapid Acceleration,” by Prof. C. A. Carus- 
Wilson ; and ‘‘Electric Welding of Tramway Rails,” by R. J. 
Wallis- Jones. 

The “Engineering Magazine."—The August number of this 
magazine contains the following articles: The Navies and Naval 


Construction Programme of 1898," by Н. W. Wilson; The 


Nicaragua Canal in its Commercial and Military Aspects,” by J. 
Nimmo, jun. : ** Jetty Construction on the Pacific Coast,” by С. A. 
Lyell ; ‘‘ Neglected Considerations in the Arrangement of Steam 
Piping,” by W. Cooper ; ** Effective Methods of Finding and Keep- 
ing Shop Costs," by Н. Roland; The Heating and Sanitation of 
Public Tostitutions." by W. N. Twelvetrees; ‘‘ Fire- Resisting 
Construction,” by G. A. T. Middleton ; ** The High-Speed Steam 
Yacht as a Factor in Torpedo Design," by W. Р, Stephens; 
„The Gold Resources of India, by W. King and T. W. H. 
Hughes; and The Application of Alternating Currents to Electric 
Traction, by C. H. Davis and H. C. Forbes. Copies of this issue 
may be had at the office of The Electrician, 1, 2 and 3, Salisbury- 
court, Fleet-street, London, E.C. 


„ Саввіег'в Magazine"—The August number is mainly devoted 
to naval matters, but there are articles by Dr. Louis Bell on The 
Use of Electric Motors in Paper Making," and by Mr. J. C. 
Peache on Some British High-Speed Engines for Electric Light 
and Power Stations." 

“Munro and Jamieson's Pocket-Book."— The 13th edition of 
this well-known work has just been issued by Messrs. Charles 
Griffin and Co. 


Wires and Cables List.—A useful well-bound list of electric 
wires and cables reaches us from Messrs. W. T. Glover and Co. 
(Limited). Nearly 100 pages of tables of conductors are given, 
every variety of electrical conductor being dealt with. The 
apparatus used in cable laying and repairing work manufactured by 
this firm is also illustrated and described. The provision of a 
foredge index and the addition of sectional paper at the end of the 
book makes the list additionally useful. 


Electrical Company's List.—We have received from the Elec- 
trical Company an advanced copy of their 1898 list (No. 2) of 
single-phase and three-phase dynamos, motors and transformers, in 
which are described, illustrated and priced the various types of 
machines sent out by the Company. The information given con- 
cerning these machines is very complete, and the contractor will 
find the list of great service in installation work. The list is, as its 
title implies, strong in three-phase machinery, a number of three- 
phase dynamos and motors, with the necessary starting, regulating 
and reversing devices for this type of machinery being included. 
Diagrams and tables of dimensions are also given. 

Laminated Leather Belting.—A very useful hanging card of 
instructions for splicing Hendry’s patent laminated leather belts is 
issued by Mr. James Hendry, of Bridgeton, Glasgow. The instruc- 
tions are во illustrated as to give the fullest aid to those in charge 
of machinery. We anticipate а considerable demand for this handy 
sheet. | 

Resistance Materials —Messrs. W. N. Brunton and Son, of 
the Musselburgh Wire Steel апа Gaivanising Works, near Edin- 
burgh, forward the latest price list and particulars of Beacon" 
high-resistance material, for which many advantages are claimed, 
including that it is capable of being made either hard or soft, and 
has no brittle places in the wire. 

Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from July 27 to 
Aug. 3, with the ports of destination :— ; 

Argentina—Ruenos Ayres, £70 Australasia—Adelaide, £4,880; Albany, 
£32; Fremantle, £94 ; Hobart, £400 ; Melbourne, £16 ; Sydney, £1,377 
(including £90 telegraph material) ; Townsville, £125 (telegraph material); 
Wellington, £35,292 (including 4541 telegraph material). Belgium — Ant- 
werp, £329. Canada--Montreal, £25. Cey/on—Colombo, E190. China— 
Haukow, £10: Shanghai, £200. Łyupt— Alexandria, £105. France- – 
Boulogne, £117. (ernurny—Hamburg, £70. Holland —Amsterdam, £80; 


£219; Calcutta, £229; Madras, £86. Italy —Naples, £60. Japan 
Yokohama, £103. Norway—Bergen, £7,518 (telegraph material) Portu. 
gal—Oporto, £20. Russia—St. Petersburg, £1,500 (electric launch). 
South Africa—Cape Town, £33; Delagoa Bay, £19; Durban, £231; 
East London, £55; Port Elizabeth, 4152. Spain—Barcelona, £535, 
Straits Settlements—Singapore, £25). United States — New York, £12. 
Total (for eight days) £22,254, against £35,522 for the week (July 29 to 
Aug. д) last year. 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—At the last meeting of the Gas and Electric Lighting 
Committee а statement of the income and expenditure in connec- 
tion with the electricity works was submitted, and showed a 
deficiency on the half-year's working. The Committee resolved to 
recommend that the maximum price for current be reduced from 
6d. to 54d. per unit. The gas manager (Mr. Sfhith) submitted а 
report on the extension of electric light mains in different parts of 


the town, which was approved. 


At а meeting of the Gas and Electric Light Committee, on 
Tuesday, it was reported that the Committee had recently 
discovered a deterioration going on in the insulators, resulting in 
а serious loss of current. When this deterioration was reported а 
Short time ago Mr. Smith and the assistant engineer went to 
Edinburgh for the purpose of ascertaining whether a similar difti- 
culty existed there, in view of the change of voltage. It was found 
that Edinburgh, to overcome the difficulty, had decided to put in a 
new system of insulators of Crompton and Co.'s patent, and the 
Committee has arranged to take the advice of Prof. Kennedy on 
the subject. Should the system be adopted for Aberdeen it is said 
that an expenditure of £2,000 will be incurred. 


Auckland (N.Z.).—A company, with a capital of £100,000, has 
been formed for the purpose of establishing electricity supply 
works in this town. 


Barnsley.—The Board of Trade have approved the electricity 
supply scheme submitted by the Town Council. 


Barking.—The District Council have expressed their appreciation 
of the services of their clerk (Mr. E. Н. Lister) in connection with 
the electric lighting question by voting him a gratuity of £75. 

In view of the probable construction of a light electric railway 
in the district, the Surveyor has been instructed to report upon 


. the advisability of extending the electricity station building. 


Beccles.— The Town Council have decided to obtain a report 
from Mr. F. H. Medhurst on the proposal to establish electricity 
supply works. 


Birkenhead.—Electric light mains are to be extended to 
Bidston and Noctorum in the Wirral district. The resident elec- 
trical engineer (Mr. С. P. Shallcross), in his report on the proposal, 
recommends that a motor generator and battery plant be placed on 
the boundary of the borough and worked by current from Bentinck- 
Street works, and that the plant should be equal to supply 1,000 
16-с.р. lamps, the plant to be of sufficient capacity to meet 
the increasing demand from the outlying portions of Oxton. The 
total capital outlay was estimated at £4,779, of which £2,047 would 
be incurred for Oxton. The Board of Trade are to be asked to 
sanction the proposal. The scheme was adopted by the Towa 
Couucil on Wednesday. 


Blackpool.— The Town Council decided on Tuesday to construct 
electric tramways in Queen's-square and Queen-street, and to apply 
for statutory powers to lay a double line of tramways from Talbot- 
square to the Glynn. 

Blackpool-Fleetwood Electric Tramway. —This electric railway 
was formally opened on Saturday last. 

Bournemouth. A special meeting of the Town Council is to be 
held for the purpose of considering the advisability of applying for 
a Provisional Order. 

Bradford.—The Bolton-road electric tramway route was formally 
opened on Thursday last. 'l'he construction of the line was com- 
menced on March 28th, but progress was retarded owing to delays 
in securing the delivery of the 9 5 The contractors for the elec- 
trical equipment were the Westinghouse Company. 


Derby.—Mr. J. E. Stewart, the borough electrical engineer, 
has resigned his position. The Electric Lighting Committee 
recommend that а successor be advertised for at a salary of £350 
per annum, with the right to take two pupils. Mr. Stewarts 
new appointment is notified on another page. | 

Private Estate Light and Power Works.—An electric light 
and power installation of some extent has been put down at Fair- 
burn House, Inverness, from the plans and specification of Mr. R. 
Е. Yorke, M. I. E. E., under the supervision of his representative 
(Mr. Bagot). The whole of the work has been carried out by the 
workmen of the estate, which is owned by Mr. Stirling. The 
power is obtained from the waters of an ad jacent stream, the 
driving includes а saw mill on the estate. 
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Distillery Lighting.—The Aultmore-Glenlivet distillery is being 
fitted up for the electric light. | 

Douglas-Ramsay Electric Tramway.—This line was opened on 
Tuesday by the Lieut.-Governor, Lord Henniker. 

Electricity v. Gas.—As was to be expected, the President of 
the North British Gas Managers' Association dealt with the subject 
of electric lightiog in the course of his presidential address at 
Glasgow last week. He admitted that electricity was a splendid 
light, and well suited for public and private lighting; but at the 
same time it was an expensive light, and might be looked upon 
only as a luxury. Many, he dared say, were surprised that elec- 
tricity succeeded as it did, but this was not to be wondered at 
when it was considered that quite a number of public Boards were 
willing to encourage enterprise at whatever cost, whether from 
public spiritedness or from the fact that the money did not come 
out of their own pockets he would not say. In the case of private 
lighting it took 13 units of electricity to give a light equal to that 
of 1,000 cubic feet of 15-candle gas, using a batswing or union jet 
burner. It would therefore, he said, take 21 units to equal 1,002 
cubic feet of 25-candle gas, this being the average quality of Scotch 
gas. Thus it would be seen that if electricity was taken at 5d. per 
unit and Scotch gas at 2s. 114. per 1,000 cubic feet (both fair 
average prices), the cost of electricity, as compared with gas, was 
three times as great. | 


Electric Power Transmission in Germany.—It is announced 
that an Anglo-American company propose to erect electro-chemical 
works at Rheinfelden. The plant will have a capacity of 2,500 н Р. 

Glasgow. The sixth annual report of the electricity department 
(from lst June, 1897, to 31st May, 1898) states that the gro:s 
revenue amounted to £36,360. 14s. 10d., and the expenditure to 
£18,889. 18s. 9J., to which is added depreciation written off 
capital, £8,945. 18. 9d., a total of £27,830. Os. 6d., leaving a 
balance of £8,525. 14s. 4d., out of which interest on loans 
(£4,814. 3s. 10d.) and sinking fund (£1,537) bad to be paid, leaving 
а net balance of £2,174. 10s. 6d., which has been placed to credit 
of reserve fund account, As to the price to be charged for current 
for lighting and power purposes the Electricity Committee recom- 
mend :—(1) That all consumers of current, whether for lighting or 
power, should have the option o? continuing to be charged in 
accordance with the present demand indicator system ог of 
being charged а fixed rate per annum for each 8-c.p. lamp 
or its equivalent fitted up in their premises—spreading this 
charge uniformly over each month in the year—with an ad- 
ditional rate of so much per unit (over and above the fixed 

charge) for each unit consumed as recorded on the meter; 
(2) that, in the case of the demand indicator system, the initial 
charge should remain at 6d. per unit for the first hour, with 
23d. per unit thereafter to the 100-volt consumers, and 2d. per 
unit thereafter te the 200-volt and 250-volt consumers ; (3) that, 
under the alternative method of charging to be given to consumers, 
the fixed rate should be 4s. 6d. per lamp per annum, with 2id. per 
unit additional to the 100-volt consumers, and 2d. per unit to the 
200-volt and 250-volt c;nsumers ; and (4) that to all consumers who 
take a supply for more than the equivalent of seven hours each day 
at full load for twelve months, the initial charge in the case of 
the demand indicator system and the fixed charge of 4s. 6d. per 
8-c.p. lamp in the case of the alternative system should be remitted. 
The quantity of electricity sold to private consumers during the 
past year was 1,885,902 units, an increase of 46°48 per cent. over 
the preceding year. The number of private consumers on May 31 
was 1,437, an increase of 347. The quantity of electricity con- 
sumed for street lighting was 228,134 units, compared with 210,422, 
there having been only seven additional lamps erected, making a 
a total of 119. The equivalent number of 8-c.p. lamps applied for 
is 150,000, an increase of 42:6 per cent. compared with the previous 
year. The number of units consumed per lamp fixed (for private 
consumers) was 15 47, compared with 12:48 during the pre- 
vious year. The maximum load at any time during the year 
was 2,232,000 watts. During the year two battery sub-stations— 
in Tontine-lane and in Claremont-street—have been completed. 
"They have been extremely useful in assisting to supply the demand 
during the few hours of heavy load in the winter evenings. New 
mains and feeders have also been laid to the extent of about 
13 miles in order to meet the ever-increasing demands for current. 
The question of extensions has received full attention, and new 
works and plant are already in course of erection at Port Dundas. 
The Pollokshaws-road site is also being prepared as rapidly as 
possible for the new works and plant which will be erected there 
during this year. No additional supply can possibly be given from 
Waterloo-street, but it is hoped that & considerable supply can be 
given from Port Dundas for the coming winter, and from the 
Pollokshaws-road station during next year. New mains are being 
laid in various parts of the city, and the street lighting of the 
electric tramway route is well advanced. 
Halifax.—The Town Council on Wednesday authorised the con- 


struction of additional electric tramways at an estimated cost of 
. £91,000. | 


Hull. The electric light mains are to be extended to Westbourne- 
avenue at an estimated cost of £420. The Sculcoates-lane elec- 
tricity station is rapidly approsching completion and will be ready 
for supplying current in a few days. 

Hyde. Ап inquiry has been held here, on behalf of the Local 
Government Board, into the application of the Town Council to 
borrow, amongst other sums, £1,000 for the electric lighting of the 
Technical School and Free Library. It was stated that the Council 
were considering the advisability of adopting electrio lighting gene- 
rally in the borough. 

Johnstone.—A deputation (including Provost Thomson) has 
started on a visit to the Continent to obtain information as to the 
working of electric tramways in Continental cities. | 

Leeds.— The City Council on Wednesday adopted the report of 
the General Purposes Committee recommending that formal notice 
be given to the Yorkshire House-to-House Electricity Co. for the 
acquisition of their electricity undertaking. 

Light Railways.—Efforts are being made to revive the scheme 
for the construction of a light (electric) railway between Llanfair 
and Beaumaris, Anglesey. The local authorities through whose 
districts the proposed line would run are in favour of the project, 
and it is probable that another application will be made to the 
Light Railway Commissioners in November. 

The Cheltenham Town Council have adopted the recommendation 
of the Special Tramways Committee to support Mr. T. Nevins’ 
amended scheme for the construction of a light (electric) railway to 
Cleve and Winccombe. 

The Light Railway Commissioners held another inquiry cn 
Tuesday into the application for powers to construct electric tram- 
ways in Chatham and district. The additional sitting was caused 
by recent notice of the Chatham, Gillingham and District Electric 
Railway Company applying for power to extend the line in High- 
street (East), Chatham, which was approved in the original 
scheme. The Commissioners decided to recommend that the Order 
be granted. 

Lincoln.—The Guildhall, corporation offices, and the electricity 
station buildings and offices are to be wired for the electric light, 
and the electrical engineer (Mr. C. S. Vesey Brown) has been 
instructed to obtain tenders for carrying out the work. uu 

Macroom (Cork).—The Town Commissioners have entered into 
a contract with Messrs. Theerman and Co., Manchester, for the 
electrio lighting of the town. 

Manchester Tramways.—Sir Е. Marindin has held a Board of 
Trade inquiry into the application of the Manchester Corporation 
to borrow £6,000 for the construction of additional tramways in 
the Manchester district. A similar inquiry has also been held at 
Moss Side where the application was for £13,000. The District 
Council will lease the lines to the Manchester Corporation, but it 
has not yet been decided whether the overhead or conduit system 
shall be adopted for this section. 

The City Council resolved on Wednesday to promote a Dill next 
session, authorising the working of tramways in the district ; also 
to confirm and authorise certain agreements with neighbouring 
local authorities in reference to the purchase and reconstruction by 
such authorities of tramways in their respective districts, and the 
leasing of the lines to the Corporation ; to authorise the electrical 
equipment and supply of eleotricity by the Corporation for working 
tramways outside the city. 

Marylebone (London).—It is proposed to light the baths and 
wash-houses by electricity. The Baths Committee are making 
inquiries as to the cost. 

Nantwich.—The District Council have had before them for 
some time an electric lighting scheme prepared by the Birmingham 
Installation Co. The company now intimate that they propose to 
apply for a Provisional Order, and ask the Council's sanction. 

Paisley.—A conference has been held between the repre- 
sentatives of the Paisley Corporation and the Tramway Committee 
of the Glasgow Corporation in reference to the extension of the 
tramway system to Paisley and the electrical equipment of the 
lines. The conference was a long one, but no definite decision 
was arrived at, although it is underatood that the Paisley Cor- 
poration are not unfavourable to the Glasgow proposals. 

Parcel Post to Russia.—The parcel post has been extended 
to European Russia, including Finland (via Germany). Parcels not 
over 1110, or 2ft. in length, breadth, or depth, are accepted. 

Partick (Glasgow).—The Partick Commjasioners and the Glas- 
gow корто have decided to oppose the proposed application 
of the Kelvinside Electricity Co. for a Provisional Order. It is, 
however, probable that the Glasgow Corporation will take over the 
Kelvinside Company's undertaking. 

Petersfield (Hants.).— Mr. A. H. Preece has submitted a draft 
electric: lighting scheme to the District Council. The estimated 
capital expenditure is put at 23,705, and the annual expenditure at 
£811. 5s., less income from private lighting and meter rents £520. 
The scheme would provide for four 1,000-c-p. arcs in the main 
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streets and 45 32-c.p. and 30 16-c.p. incandescents in the side 
streets, in addition to supplying current to the equivalent of 1,000 
8.с.р. lamps for private consumers. The generating station would 
be placed in Station-road. 


Portsmouth.—Gladys-avenue and London-road are to be lighted 
electrically. At the meeting of the Town Council last week the 
Electricity Committee's report dealt with the recent recommenda- 
tions as to public lighting by incandescent electric lamps, which 
were withdrawn. The Committee again reported that they had had 
under consideration the question of lighting by incandescent lamps 
Btreets opening on to those in which electric mains are already laid 
at the same price per lamp as is now paid for gas, and although 
they had not definitelydecided on the streets which should be so dealt 
with, they recommended that the principle of street electric lighting 
in this way be affirmed. The Borough Accountant had examined 
the estimates of cost and was of opinion (the charge for electric 
lamps being the same as for gas lamps) that the revenue would be 
suflicient to pay interest and sinking fund and leave a balance of 
1d. per unit for current used. The recommendations were adopted. 


Provisional Orders.—Additional notices of intention to apply 
for Provisional Orders have been given by :—District Council for 
Camborne ; District Council for Gorton; Town Council for Sutton 
Coldfield. 

St. Helens.—Thirty-three additional arc lamps are to be erected 
in the principal thoroughfares of this town. 

Salford.—A Local Government Board inquiry was held last week 
into the Town Council's application for borrowing a further £33,000 
for electric lighting purposes. "The town clerk (Mr. S. Brown) and 
the borough electrical engineer (Mr. C. L. Turner) gave evidence 
in support of the application. £57,770 had already been expended 
on the electric light undertaking, which was making very good 
progress. During the approaching winter it was expected pro- 
vision would have to be made for supplying current to the equiva- 
lent of 20,000 8.c.p. lamps for private use, while there were 
applications for motive power equal to 2,000 H. F. It would probably 
be necessary to also provide 6,000 н.р. for tramway traction. The 
chief items of expenditure were £10,700 for six miles of low-tension 
mains, £10,000 for accumulators and machinery, and £10,000 for 
land. There was practically no opposition, but objection was made 
by a ratepayer, a newsagent and tobacconist, but who had been an 
engineer." 

Stockton-on-Tees. — The Town Council have received the 
Banction of the Board of Trade to their proposed electricity supply 
scheme, for which application has been made to the Local 
Government Board to borrow £30,000. 

Stretford (Lancs.).— The District Council will at its next meeting 
be recommended to appoint ап electrical engineer at a salary not 
exceeding £300 to advise upon the question of the erection of elec- 
tricity supply works. | 

Sunderland.—In the quarter just ended 66,906 units of electric 
current were sold. After providing for deficiency for the half-year 
and paying interest on sinking fund, there is a credit balauce of 
£140 on the past year's working. 

Taunton.—A Local Government Board inquiry was held here 
last week into the application of the Town Council to borrow 
£11,500 for electric light extensions. Evidence in support of the 
application was given by the Mayor (Ald. T. Potter) the 

own Clerk, and the Electrical Engineer. Some slight opposition 
was offered by the Gas Company, and by Mr. J. Standfast, who sel- 
dom misses an opportunity of opposing electric lighting extensions. 


Telephone Municipalisation.—At {һе meeting of the Man- 
chester City Council on Wednesday Alderman Southern initiated 
another debate on the advisability of allowing local authorities to 
erect and equip telephone exchanges. He moved, ** That, in the 
opinion of this Council, it is undesirable that the telephonic service 
of the city and neighbourhood should exist as a monopoly. That, 
failing the acquisition of a licence from the Postmaster-General by 
the proposed competing conipany, this Council are prepared to 
apply for a municipal licence and statutory powers exercisable for 
the benefit of the city and neighbourhood, and that the neighbour- 
ing authorities be approached with a view to united action." After 
A discussion, in which Sir B. Leech, Mr. Vaudrey, and Alderman 
Higginbottom took part, an amendment, moved by the latter, 
declaring that it was undesirable that the telephone service of the 
city and neighbourhood should exist as а monopoly in private 
traders’ hands, was carried. Alderman Southern declared that his 
object in introducing the matter was that the decision and judg- 
ment of the Corporation might be made known before the Telephone 
Committee ceased to sit, as it had been stated that Manchester was 
abundantly satisfied with things as they were, but he thought the 
citizens were strongly opposed to the monopoly as it existed to-day. 

Telephony in British Columbia.—According to a Vancouver 
dispatch, English capitalists have secured a controlling interest in 
the New Westminster and Burrard Inlet Telephone Company. 


Tunbridge Wells.—Considerable discussion arose on the pre- 
sentation of the Lighting Committee’s minutes at Wednesday's 


Town Council meeting. Eventually the report, which recommended 
а revision of the scale of charging for electric current was referred 
back. А Local Government Board inquiry will shortly be held 
into the application of the Council to borrow £15,000 for electric 
lighting extension purposes. 

Walthamstow.—The District Council have approved the plans 
and estimates of their consulting engineer (Mr. J. E. Enright) for 
the proposed electric lighting scheme. It has been decided to apply 
to the Local Government Board for sanction to borrow £41,690 for 
carrying out the project. | 

Watford.—The Local Government Board have sanctioned the 
borrowing of £21,000 for electric lighting purposes. 

Willesden.—The District Council have decided to appoint an 
electrical engineer at а salary of £400 per annum. 


Woolwich.—An offer by the Woolwich District Electric Light 
Company to light certain of the main streets of this district elec- 
trically is being considered by the Highways and Works Committee 
of the Board of Health. | 
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COMPANIES' MEETINGS AND REPORTS. 


oie 
Anglo-American Telegraph Co. (Limited). 


The half-yearly general meeting of this Company was held at Win- 
chester House, Old Broad-street, on July 29, under the presidency of Mr. 
Francis А. BEVAN. 

The SECRETARY (Mr. T. Н. Wells) read the notice calling the meeting. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
eaid that it was with great pleasure that the Directora had to present to 
the shareholders such a satisfactory statement аз that laid before them 
that day. It was one of the very best half-years that they had had, he 
supposed, within the memory of almoet anyone present, and anything 
beyond that was a matter of ancient history. The total increase in the 
receipts during the past half-year had been £29,797, while the advance in 
the expenses had been £8,315. An increase of £24,305 was owing to 
additional traffic as compared with that of the corresponding period of the 
previous year, while £5,283 was due to increased receipts by the 8.8. 
“ Minia.” They would be aware of the war which had been raging between 
the United States and Spain for many months, and that, of course, had 
given them an additional and exceptional source of income. They and their 
partnera had carried during the half-year 1,250,000 additional words com- 
pared with the corresponding period of the previous year, of which 500,000 
were Press words. They might take it that those Press messages Were 
entirely attributable to the war, but, deducting those, there still remained 
750,0 20 additional words, and although some of them might aleo be due to 
the war, there was still a very Jarge increase in the ordinary business of 
the Company. The earnings of the s.s. ** Minia ” had been a total of £13,782. 
The result was that after paying the dividend on the Preference stock in full 
up to date, they were able to carry forward the sum of £17,580. That 
was a result which he thought, looking back on the history of the Com- 
pany, was very satisfactory, and he hoped that the Deferred shareholders 
would feel in good spirits when they looked at the increased traffic, because 
if the Company maintained anything like that increase during the next 
six months the prospect of a divideud on the Deferred shares was certainly 
improving. ln looking at the accounts, there was one item which might 
possibly be the subject of some comment on the part of some of the share- 
holdera, viz., the £6,121 value of cable expended in repairs. They had had 
five or six repairs, four unimportant, and one rather more important—a 
deep-sea repair, which had cost them £3,789, and the Directors, although 
they might have debited that amount to the renewal fund, had decided 
to charge it the revenue account, which they felt they were justified ш 
doing, for two reasons, one, the very large increase which they had had in 
their receipts arisiug from an exceptional source, and secondly the small 
amount expended in repairs, They had thought it wise to debit this 
amount to revenue account, instead of to renewal account, and he was 
prepared to maintain the wisdom of this policy. It was quite possible 
that some of the shareholders might take a different view with regard to 
that matter, and if at the close of the half-year there should be any very 
large decrease in the receipts, while he did not pledge himself to auy 
promise upon the matter, he said that the Directora might be pre 
take the matter into consideration again. It was hia own opinion, aud he 
was speaking the minds of his colleagues when he said that it was their 
first duty to look after the interests of the Company generally, 
and not the interests of any particular class of shareholders. Un- 
fortunately, with Preferred es | Deferred holders, the interests were nol 
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identical, but they always looked to the interests of the Company as a 
whole. Having alluded to the excellent way in which the service had 
been conducted during the past half-year, he said that their cables were in 
first-rate order, and there was only at the present time one small interrup- 
tion—it was & temporary bresk in the Duxbury cable—which could be 
repaired in a very short time. As to the future, it was unwise to prophesy, 
and of course there must be some falling-off in the receipts with the cessa- 
tion of the war. The Directors were more than ever persuaded as to the 
importance of maintaining the renewal fund, which was the very backbone 
of their strength. Without it they might be placed in а very serious 
position ; but with it, he believed, they would be able to continue their 
rosperous career. 

Sir GERALD FITZGERALD, K.C.M.G., seconded the motion. 

Mr. FRY expressed regret that there should have been any difference of 
opinion in the matter of the £5,700 being debited to revenue. He would 
not move any resolution, but entered his protest. 

Mr. MORRISON said that at the last meeting they had a clear statement 
of the policy of the Board as regarded the revenue fund, and he wanted to 
know if there was going to be any departure from the declaration of policy 
then made, which the present proposal seemed to indicate. It was true 
the sum was not a large one, but it was a perceptible one in regard to the 
payment of a dividend on the Deferred Stock. 

Mr. WALTER HANCOCK said that he believed the practice of the 
Direct Uuited States Company was to charge the cost of deep-sea repairs 
to the renewal fund. He approved of the policy of the maintenance of a 
large renewal fund. It must be borne in mind that the Preferred share- 
holders got а 6 per cent. dividend when it was earned, and he considered 
that the division of the shares was a great mistake, although he believed 
it was forced upon them. "They had at the present time & working pool 
arrangement with the Direct United States Company, and he felt it was 
manifestly to the interest of both companies that an amalgamation of the 
two concerns should take place, and be urged the Board seriously to con- 
sider it before the next meeting. . 

Mr. HERBERT $. LEON, speaking on behalf of himself and Mr. R. H. 
Benson as new Directora, said that he and his colleague considered the 
general interests of the whole body of stockholders, and not any particular 
section. 

The CHAIRMAN, in reply, said that the Board recognised the friendly 
nature of the criticism made, and the matter would be considered. He 
could not speak on the question of the amalgamation of the two companies 
beyond saying that it would not be as beneficial as Mr. Hancock considered. 
He believed that it would be more beneficial to the Direct Conipany than 
to this Company. The Anglo Company was by far the senior company. 

The report was adopted, and a vote of thanks to the Chairman and 
Board closed the meeting. 


Edison and Swan United Electric Light Co. (Limited). 


The fifteenth ordinary general meeting of this Company was held on 
Friday last at the City Terminus Hotel, Cannon-street, London, Mr. JAMES 
Staats FORBES presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
he supposed that the sparse attendance of shareholders might be regarded 
as an indication that the report was generally looked upon as satis- 
factory. Оп former occasions he had had to call the attention of pro- 
prietors to the fact that the Company was placed ір a peculiar position, 
and owing to ita being surrounded by active competition it was necessary 
that a certain reticence should be exercised, both as regarded thé 
accounts themselves and as regarded the comments made upon them. The 
details of the business were of such a character that the Board did not 
care to make them public, and, as he had eaid upon former occasions, the 
Board must rely upon the confidence of the shareholders and ask them to 
accept the general results without discussion upon details. Those general 
results, he might say, were very simply set furth in the report submitted 
on that occasion. The business had expanded, the profits were increasing, 
and for the first time they were able to touch a 6 per cent. dividend, 
which the Board could recommend the shareholders, with due considera- 
tion to the future, to accept. A dividend of 6 per cent. in a commercial 
undertaking of their kind, after paying the various debenture and other 
. charges, did not seem an extravagant distribution, or one which the 
outside public could grumble at very much, although the modern 
theory seemed to be that after shareholders had passed through 
very bad times, when the position of the Company improved they ought 
to be contented with a very small return, and give to the public and 
the consumer the results of all their waiting and labours. That, however, 
was a theory with which һе did not agree. They had a credit balance of 
£43,000, from which an interim dividend at the rate of 5 per cent. 
per annum had been paid, and the Board now proposed a final dividend at 
the rate of 7 per cent. per annum, leaving a balance of £12,578 to be 
carried forward, against £8,493 last year. The report dealt with the 
extension of the business and a large number of things which had been 
done, on which а considerable sum of money had been spent, and in order 
to provide that money the Board had determine to issue £100,000 
‚ Four per Cent. Debenture stock. That was not, however, a matter of 
immediate pressure, and they were advised that they need not be in any 
great hurry to issue the stock, so that it would probably be left for а 
month or two until the holidays were over, when it would be offered to the 
proprietors as well as to the public. The profit and loss account showed 
that the stock on July 18, 1897, stood at £115,562, while the stock on 
June 30, 1898, owing to the expansion of the business and to the 
necessity for tle keeping of large stocks of fittings of every character, was 
£32,548 above that figure. The sale of lamps, &c., had risen from 
£172,000 to £214,000, so that they had sold £42,000 worth more stuff 
during the year, and that in the face of some disadvantages. They were 
now making large extensions at Ponders End and had opened a new 


factory at Newcastle. They had a very skilled gentleman connected with 
the Company, who had been to America for a long time, and they had put 
him up there as а competitor to their other establishment at Ponders End. 
He thought he could promise that that competition would have the effect 
of materially reducing the cost price of their articles. What they wanted 
to do was to get the largest possible sale at the lowest price consistent 
with an efficient lamp with а reputation. When they bad achieved that 
lowest price they must regulate the selling price accordingly, and probably 
what was now sold for ls. 2d. would come down to ls, or perhaps even 
less for а large quantity. If they could sell three lamps at 6d. profit it 
would be of much greatez advantage to the Company than to sell one lamp 
with a profit of ls. 6d. Notwithstanding the increased dividend and 
other matters to which he had alluded, the Company was in a position 
to carry forward £12,578 to the credit of the current year. That 
was profit already obtained, which the Board did not think it wise to 
distribute, and that was over £4,000 more than they carried forward 
last year. If during the current year they had a fire or some other 
circumstance which had a disturbing influence upon their business, their 
sales might be affected and that reserve would then be very handy for the 
purpose of equalising dividends. The Company had a large figure standing 
under the bead of sundry credit balances—namely, £100,000, while on the 
other side sundry debtors and debit balances stood at £86,000, Those 
items, therefore, nearly balanced. The reserve fund amounted to £82,748, 
and that amount was invested in the business. If they had not reserved 
that sum out of the profits they would have had to raise new capital to 
represent the same figures. Opinions differed very considerably in regard 
to the treatment of а reserve. Some said that it should be invested 
outside the business altogether, the shareholders being contented to pay 
a premium for investments and receive a very low rate of interest, while 
4 per cent. per annum or over was paid for fresh capital to carry on the 
business. It was an abstract proposition which might be defended 
logically from one point of view, but from another such a position seemed 
rather absurd. Ав far as their own affairs were concerned, the reserve 
fund was, as he had said, in the business, and the whole capital expenditure 
of the Company, including the reserve, was well covered by the assets. 
With regard to the Altrincham Electric Supply Company, that undertaking 
was taken over by their Company, and although it had only been in 
existence a short time, it certainly appeared to him that it would be a 
paying concern, while the balance sheet showed that although it was only 
partly developed, it had reached 54 per cent. upon its capital and was 
progressing day by day. : 

Mr. J. W. SWAN seconded the resolution, which was agreed to, and the 
dividend was afterwards approved. 

Other formal business haviog been transacted, the proceedings closed 
with а vote of thanks to the Chairman and Directors. 


Waterloo and City Railway Co. 


The ninth half-yearly general meeting of the proprietors in this Company 
was held yesterday at Waterloo Station, under the presidency of Mr. 
WYNDHAM S. PORTAL. 

The SECRETARY (Mr. Fred. J. Macaulay) read the notice calling the 
meeting, and the report of the Directors was taken as read, 

The CHAIRMAN, having referred with great regret to the loss which the 
Company had sustained by the death of Mr. Arthur Guest, said that he 
could only express the great “disappointment of the Directors at the non- 
fulfilment of their expectations, as stated at their last meeting, when he 
said that there was every reason to believe that the line would be open 
long before now. "They were extremely sorry &t not being able to declare 
any dividend in the absence of any revenue earnings in the past half-year, 
and they were unable to pay interest out of capital during construction 
further than the time allowed to them for doing so by Act of Parlia- 
ment. The state of things in which they found themselves was explained 
by the engineera in their report. The works of the railway had been passed 
by the inspecting officer of the Board of Trade. The electrical equipment 
had been much delayed. owing, the contractors stated, to the strike in the 
engineering trade, which lasted several months, In consequence of this it 
bad been found impossible to get the rolling stock into proper working 
order and to make the necessary trials within the time contemplated when 
the contracts were let. Everything, however, was completed. For 
the working of the railway four trains were neeessary. At the date 
of the report three were ready, and since then the fourth was also 
ready in all respects. A fifth cemplete train would be held in reserve. 
The heavy permanent way which had been adopted had proved 
most satisfactory, and the rolling stock ran smoothly round all the 
curves. The power provided at the generating station and the 
capacity of the motors on the trains had been found amply sufficient 
to fulfil all the specified conditions. Everything was quite ready. and 
he hoped that those present would, after the meeting, proceed to 
the trains, which they would find running at intervals of five minutes. 
They would be taken to the Mansion House in 54 minutes, and back 
again, if they required to return, in five minutes and а few seconds, 
He repeated that everything was ready, but they wanted to have 
at least four trains, if not five, thoroughly tested before they could 
inform the public that they could travel without any risk of 
hiteh throughout the day. They might be ready to run later on 
that day or to-morrow, and he certainly had every hope and belief 
that the line would be opened next Monday. They had all had to 
exercise great patience and forbearance, but they had succeeded, they 
hoped, in overcoming all ditliculties ; and the line was now in the 
hands of their friends, the South-Western Railway Company, who worked 
it, and who commenced running the trial trains several mornings 
ago. Ав they were aware, the line was opened on the llth ult. by 
the Duke of Cambridge, when there was a large party of invited 
guests, and everyone expressed approval of the undertaking.  T'he 
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station at Waterloo was complete, with all its connected approaches. Chili Telephone Company (Limited). 


In the City it was completed as far as it went, and its connections with The report of the Directors of this Compan tor th 
е ч 4- _- > to 

the staircases and passages of the Central London Railway would be com- last tates that tlic aggregate number of Ки үн fies ds s 
pleted as soon as possible. Meantime they had opened two temporary end of the year was 4,463, compare d with 4,407 at the beginning. The 
means of ingress and egress at the corners of Queen Victoria Street, oppo- | groas revenue Was $609 394 akainst $610 7117 in 1896.7 A E у 
site the Mansion House. The engineers desired him to emphasize the point | $1333. The expen шге in Chili was $315 049. in 1896-7 8373.009. © 
that when the Central London subways were completed their staircases would ке of $40, The net income in Chili was 3236 per in 1896 7 3251 A 
be reduced to less than half their 5 Bon mE rely upon it | кек ран of 81 313 ' pou сы, i 107, 
that every possible exertion would be made to bring the whole matter toa ЖЕ | ' . 
conclusion at the earliest possible moment, but it was felt that it would be a 7975 "In pos 1 d pos d Hauid pii eg edm Gin 
heavy responsibility to admit the public before they were absolutely | ere valued at 171d., the current rate of exchange on that day, compared 


ite bout thing. The ion of the shares into stock had : 4 A 
1 8 ritis rapidiy, ani they ioci oniy 80 shares outstanding. The with 174d., at which they were valued for the previous year. The decrease 


: Me , : ; : : lue of these assets over liabilities in Chili, due to this fall in exchange 
capital receipts had. beén £540,000, being the whole of the ordinary capital, | 12 ve" : , ge, 
and thé expenditure Һай: been £511,516, leaving a balance of £28,683 of а о 9 8 5 Mir i been шш Lo ORE | 
which £25,000 was inveated iu consols for the Parliamentary deposit. This £12 779, reds ^ 94 051 5 о ing 21, ; diei t forward) is 
would shortly be repaid to them— probably within the current half-year. 149701 Want , as been carried to reserve for depreciation and 


Their cash balance on June 30th was onl £3,493. Since then they had renewals. The Directors recommend a dividend of 4s. per share (less 
issued a portion of their debenture stock Much had been taken up by the EM tax), кш at 100 п E PE cent. per annum, absorbing £8,506, 
South Western Company under the powers reserved to them by their MD 0 аапое CT 115 5 PPE ando i 
agreement with the Company of March, 1894. The expenditure on capital 1 ПЕ t "E 18 Cap 18 y in sterling Mh 5 a RN с 
account during the half-year had amounted to £37,952, of which £26,581 be саве ‘th E 10. BAS ide n 0 od iren y miles 902 yards, 
had been on construction of way and stations, including engineering, and ringing them ир 840 miles 1,140 yards. 
of this sum £25,700 had: been paid for works and materials, Their capital 
wers were considerably in excess of their liabilities. He congratulated 
them that they were on the very eve of opening the railway, and he hoped 
that at the next meeting he would be able to submit to them a favourable 
account, and to offer them a satisfactory dividend. He concluded by moving 
the adoption of the report and accounts. a 
The DEPUTY-CHAIRMAN (Lieut.-Col. the Hon. H. W. Campbell). 
seconded the motion. 


— 
Liverpool Overhead Railway Co. 


The report of the Directors for the half-year ended June 50 last is as 
follows :— 

The gross revenue receipts amounted to £37,511. 17s. 5d., working 
expenses to 25,376. 5s. 9d. The number of passengers carried during the 
last two years was: 

Dec. 31, June 30, Dee. 31, June 30, 


A SHAREHOLDER asked whether the dividend that had been passed 1296. 1897. 1897. 1808. 

would be paid out of the firat earnings. | : First Claass mee 476,817... 608,278... 621,592... 657,547 

The CHAIRMAN replied that no dividend had been passed. Second Class . . 2.473.828... 2, 518,844. . 2,790, 708. 2.600.651 
Sir CHARLES SCO TIER remarked that what the shareholder referred | Workmen (special return tkts). 963,489...1,042,138 ..1,055 330...1,148,745 

to as passed was not dividend, but interest, and that would be passed : 

entirely. ' | | | r S 3,919,134 4,269,260 4,467,490 4,472,941 


The motion wa; then unanimously adopted, and the proceedings ter- 


minated Receipts from passenger traffic for the half-year amounted to £36,819 


18s, 5d., and miscellaneous receipts £691. 19s. Deducting working 
expenses (£23,376. 58. 94.), and interest on mortgage debentures (£5,400), 
and adding balance brought forward (£2,878. 1s. 11d.), there is left avail- 
able for dividend £13,613. 13s. 7d., and the Directors recommend dividends 
(less income tax) of 5 per cent. per annum on Preference, and 3 per cent. 
on Ordinary shares, absorbing £9,750, carrying forward £3,863. 15s. 7d. 


central London Railway Co. 


The sixth ordinary general meeting of this Company was held on 
Wednesday last, at 16, Great George Street, Westminster, Sir HENRY 
OAKLEY presiding. . | , 

The SECRETARY (Mr. R. O. Graham) read the notice calling the 
meeting, and the Chairman mentioned that the number of sharebolders 
was 1,591, an increase during the past half-year of 521. 

The CHAIRMAN then said : I bave much pleasure in being able to say 
to you, without. hesitation, that the progress of your entire worka has 
been very successful during the past six months. At all points the works 
have been pushed on with care, vigour and success, and, commencing from 
our western extremity, Shepherd's Bush, everything necessary to carry 
on во novel an undertaking as this is well in.hand, and nowhere, except in 
the City, have any difficulties been found to the anticipated progress of 
the works. There have been of course, the usual unavoidable delays in 
securing the property required for such an undertaking, but, generally 
speaking, the work has been pushed on with vigour, and from Shepherd's 
Bush to the Post Office both the running tunnels have been completed 
except at the Davies-street station where there was the diversion of а 
arge sewer to be made. That has now practically been done, and the 
work of completing the railway at that point is being pushed forward. 
The greatest impediment to the rapid progress of the works has been in 
connection with the Bank station where a large number of gas, 
water and other pipes have had to be diverted. We have achieved 
the removal, among other pipes, of three enormous gas pipes, which 
were practically the souroe of supply for the north of London, and 
we have safely housed: them in a subway specially built for the 
purpose below the publie subway we have had to construct by arrangement 
with the City authorities. The station tunnels there are now in band, and 
we have no reason to doubt but that they will be successfully carried out. 
All the machinery is well advanced, and I am advised by our engineers that 
we may expect some of the heavier. portions to be delivered shortly. Our 
carriages are contracted for in this country, and we are promised that the 
firat carriage shall be ready for inspection at.an.early date. The lifts-—an 
important part of the undertaking—are also in hand. We have had one 
tried experimentally at Notting Hill station, and, having been present, I 
am able to say from what I saw that it worked extremely satisfactorily. 
As to the question of time for completing the line, I have to say that our 
engineers are not prepared at the moment to say when I can assure the 
proprietors that they will be finished, but they hope they will be sub- 
stantially advanced some time in the spring of next year.» Probably at the 
end of June next year we shall be able to see our undertaking at work. 
The accounts show what we have spent. The £6 per share has now been 
paid up on the whole of the share capital, and the Company are in a 
position to issue their Debenture stock, The Board think the time has 
arrived when it is prudent and expedient to ask your authority to issue 
Debenture stock as may be required. That is a matter for a special 
meeting, but 1 mention it now to save speaking twice, 

The report and accounts were then unanimously adopted. At an extra- 
ordinary general meeting held subsequently, Sir HENRY OAKLEY formally 
moved a resolution empowering the Directors to create and issue Debenture 
stock amounting to £900.000, carrying a fixed and perpetual interest of 
4 per cent. per annum, payable haif-yearly on Jan. 16 and July 15. This 
motion was also carried unanimous ly. | 


L—————— ÁH—— à 


NEW COMPANIES, STATUTORY RETURNS, &e. 


— fü c— З 


PRENCH AND BELGIAN LUXFER PRISM SYNDICATE (LIMITED).—This 


enter into an agreement with the General Luxfer Prism Co., and to acquire, 
develop, work and deal with any rights to use any invention relating to 
Luxfer prisms and prismatic glass for windows or side walks. 

HOWELL'’S "SIMPLEX" ANTI-INDUCTIVE TELEPHONE SYNDICATE 
(LIMITED).—This Company was registered on July 30, with & capital of 
£12,000, divided into 11,950 Ordinary shares of £1 each, and 1,000 Deferred 
shares of 1s. each, to enter into an agreement with J. Ө. Macintosh for the 
acquisition of certain British patente and rights for improvements in tele- 
phones, and to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, and manufacturers of and dealers in 
electrical apparatus. " 


poR—R€—————Ó——— MR ессе э а 


CITY NOTES. 


— 

_MEMORANDA.—Bank rate 24 per cent. (since June 30, 1898). Price of 
silver 27}d. per oz. (Aug. 4). Consols (24 per cent.) 1101 —111 for money, 
110!4—111,, for account; 23 per cent. 1034—103} (Aug. 4) Stock 
Exchange Settling Days: Consols, Aug. 4; Stocks and Shares Continus- 
tion Daya, Aug. 10 and 29; Ticket Days, Aug. 11 and 30; Pay Days, 
Aug. 12 and 31 ; Mining Share Carry-over Days, Aug. 9 and 21. 


ANOTHER BELGIAN ELECTRIC TRUST.—A trust, with 4 capital of 
10,000,000fr., has recently been formed in Belgium, under the auspices of 
the Cie. Internationale d'Electricité de Lidge and the Cie. Centrale d'Elec- 
tricité de Moscow. : 

BARCELONA TRAMWAYS CO. (LIMITED).— The Directors announce 
that, owing to the interruption in the traffic occasioned by the works 
required for the change of traction and the poaition of affaira in Spain, they 
are unable to declare the usual interim dividend upon the Ordinary shares. 

‘BIRKDALE AND SOUTHPORT TRAMWAYS CO.—In their half-yearly 
report the Directors state that they have sold their own shares in the 
concern to the British Electric Traction Co. at £8 per £5 fully-paid up 
share, and they advise the shareholders to also sell their shares to that 
E | А oe n shortly be held for the purpose of confirming à 

ional agreement for tl i iti 

Кеше radion Cor ie es of the undertaking to the Britt 
PE td denis AND POOLE ELECTRICITY SUPPLY CO. (LIMITED).— 
i ар dodi announce a dividend on the Preference shares at the rate 
1 bib ibat. cent. per annum for the six months ended June 30, payable on 
HUI. of ate TELEGRAPH CO, (LIMITED).— An extr: шы 
ompany will be held at Winchester House, Old Brosd- 


Company has been registered, with a capital of £32,000, in £1 shares, to 
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street, London, E.C., on Aug. 11, at 11a.m., to confirm the special resolu- 
tions passed at the meeting on July 27. ` 

BRISTOL TRAMWAYS AND CARRIAGE СО. — The report of the Directors 
of this Company states that the gross receipts for the half-year amount to 
£67,246. 163. 10d., and the working and general ex and renewals to 
£49,460. 118. 6d., leaving a net balance of £17,786. 5s. 4d., which it is pro- 
posed to appropriate as follows: — Interest on Four per Cent. Mortgage 
Debenture stock, &c., £2,189. 9s. 4d. ; dividend at the rate of 6 per cent. 
per annum for the half.year ended June 30, £11,000 ; balance carried to 
reserve and renewal funds (including £1,000 for electrical renewals)— 
£4,596. 16s. The receips from the tramways department show an increase 
of £6,906, and the total number of passengers carried was 10,680,579. 
After protracted negotiations an agreement was arrived &t with the Corpo- 
ration of Bristol, and the Company's two Bills were unopposed in Parlia- 
ment. The Acts, which authorised important electrical extensions of their 
system, and also empowered them to adapt their present horse lines to be 
worked by electricity on the overhead trolley system, received the Royal 
Assent on July 25. The Directors were now actively engaged in the pre- 
parations for executing the whole of the works, and have already ordered 
а large portion of the material required for construction. A site has also 
been purchased for the purpose of erecting a central power station. It was 
anticipated that the whole of the Company's system would be worked by 
electricity within two years. The Board of Trade had intimated that they 
would in due course confirm the order made by the Light Railway Com- 
missioners authorising the St. George and Hanham Light Railway, and 
immediately the order was issued the construction of the line would be 
undertaken. | 

BRITISH INSULATED WIRE 00. (LIMITED). The directors of this 
Company have declared an interim dividend at the rate of 10 per cent. per 
annum on tbe ordinary shares for the half-year ended June 30, payable 
on 12th inst. | 

BROMPTON AND PICCADILLY CIRCUS RAILWAY CO.—The subscrip- 
tions received in response to the recent application for capital have been 
returned. It is, however, more than probable that the scheme will shortly 
be revived. 

BLEKTRICITATS AKTIENGESELLSCHAFT VORM. SCHUCKERT AND CO.— 
This Company has purchased land in the vicinity of Nuremburg for 
2,000,000 marks for the purpose of extending the works, &c. 

FLEETWOOD AND DISTRICT ELECTRIC LIGHT AND POWER 
SYBDICATE (LIMITED).—It is stated that this Company has gone to 
allotment, its shares having been fully subscribed. 

GREAT NORTHERN AND CITY RAILWAY CO.—It is stated that the 
Directors have allotted upwards of two-thirds of the entire share capital, 
including the whole of the Preferred Ordinary shares. 

HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—We have been 
unable to ascertain whether the Directors of this Company have proceeded 
to allotment. We understand that the issue was largely underwritten, 
but persistent inquiry has resulted in no actual facts regarding the issue 
being ascertained. 

LONDON PLATINO-BRAZILIAN TELEGRAPH СО. (LIMITED).—An extra- 
ordinary meeting of this Company will be held at the offices, Blomfield 
House, London-Wall, London, E.C., on Aug. 11, at 2 p.m., to confirm the 
resolution passed at an extraordinary meeting held on July 27. 

METROPOLITAN RAILWAY CO.—At the meeting of this Company on 
Friday the chairman (Mr. John Bell) said that a mutual agreement had 
been entered into with the District Railway Co. by which each contracted 
to pay £10,000 towards the cost of on experiment in the use of electric 
power on a piece of line between High-street, Kensington, and Earl's 
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Court station, and the engineers (Sir J. Wolfe Barry and Mr. W. Н. Preece, 
С.В.) who were engaged upon the details spoke hopefully of the result. If 
it proved a success no time would be lost in introducing electric traction 
on the whole of the circle. 

MONTE VIDEO TELEPHONE OO. (LIMITED),—A meeting of the share- 
holders of this Company will be held on 10th inst. to consider resolutions 
reducing the capital of the Company from £220,000 to £160,000, and for 
giving effect to the terms of the proposed rearrangement of capital. 

SMITHFIELD MARKETS ELECTRIC SUPPLY OO. (LIMITED). —Interest 
on the Four рег Cent. Debenture Stock of this Company, due 186 inst., 
has been paid. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
ordered the further issue of 12,356 fully-paid £10 Ordinary shares, 49,124 
£10 Ordinary shares (£6 paid), 1,779 deferred half shares of £5 each (£1 
paid), and 3,767 deferred fully-paid half shares of £5 each of the Central 
London Railway Co., and 10,000 £10 fully paid Ordinary shares (Nos. 
90,001 to 100,000) of the City of London Electric Lighting Co. (Limited) 
to be quoted in the Official List. Application has also been made to the 
Committee to appoint a special settling day in and to grant a quotation to 
the provisional certificates for £500,000 Three and a-half per Cent. 
Preference Stock of the Eastern Telegraph Co. (Limited), and to allow 
8,657 Seven Cent. Cumulative Preference (fully paid) shares of £2 
each (Nos. 16.534 to 25,000) of the Electric Construction Co, (Limited) to 
be quoted in Official List. 

TELEGRAPH MANUFACTURING CO. (LIMITED).—Confirming our an- 
nouncement last week, it is now officially notified that the recent issue of 
5 per cent. Cumulative Preference and of Ordinary shares in this Company 
was largely over · subscribed. Letters of allotment and regret will be posted 
shortly. | 

WESTERN AND BRAZILIAN TELEGRAPH OO. (LUMITED).—An extra 
ordinary meeting of this Company will be held at Winchester House, Old 
Broad street, London, E.C., on Aug. 11, at noon, to confirm a resolution 
passed at the extraordinary meeting beld on July 27. This Company’s 
traffic receipts for the week ended July 29 (after deducting 17 per cent. of 
the gross receipts payable to the London Platino-Brazilian Telegraph Co., 
Limited), were £2,759. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LIMITED).—The 
Directors have declared an interim dividend for the half-year ended June 30 
at the rate of 10 per cent. per annum, payable on Sept. 1. 


ELECTRICO TRAMWAY AND RAILWAY TRAFFICO RECEIPTS. 
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9.5000 | 10 9. Ordinary (£3pald) . . enne Th xd ee e 317 2 | January and July 7 n 
£187 70] Stock 4% Do. 4% Perpetual Debenture . 130. 183 M 58 8 4 6 January and July .. 15} 
20,000 8 6% Imperial Tramways Ordinary....... парти 442 14 15 15 pr: 213 0 | May and November 15 ji 
10,000 106 | Do. 6% Preference . . . . и 141 15 „ a . March & September | 15i 1 
8700| 10 84% | Liverpool Uverhead Rallway Ordinary ~ = ~ ~ 102 1 : b. d 818 8 0 Ў a КС 
10,С00 | 10 5 ро. 6% Fre‘erence a 44 x 1 164 0 10, 8 210 | February & August - - 
1180 Ж 9% |N De eueral Traction 6X Cumulative Pre ----| 107, 109 wi 108 3 8 T aly 2 
1 ew on 6% Cumulative Pref ia 18 Б | January and July = - І 
000 | юс | 82 . e- u$ ай | my 1 ib 0 | sume andi di E 
a yield on this securi ча une December | · 4 
ty, се has been made for accrued Interest, but noi tor redemption. A 
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BRUSH GLOW LAMPS. 


HIGH EFFICIENCY. . LONG LIFE. 


Brush Carbons. 


BEST QUALITY. LONG DURATION. 


кани Terms to the Trade. 


APPLY TO THE 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams : 
"INSTANTLY LONDON." 


| THE HARBURG INDIA-RUBBER C. CO. 
| Large Stock kept bondon Warehouse: F, WINTER, ND St., E.C. 


о 
Sheets, Rods, 
Tubes, 
Accumulator 
Boxes, &c. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited), 
THE ORIGINAL BOILER INSURANCE CO. 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subsoribed Capital, £375,000. 


Boilers and Engines Insured and Inspected, 


Rates quoted to meet the Workmen's Compensation Act, 
1897, Employers’ Liability Act and Common Law. 
Third Party Fidelity and Guarantee Insurance. 

Joint Policies Issued. Individual Accident Insurance. 

Upwards of 40,000 Boilers and Engines under supervision. 


CAUTION! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL’S ASBESTOLINE. 

It can now only be obtained 
from us or our Agents 
under our registered name of 


Snowdrift 
Lubricant, 


of which anything now sold 
as Asbestoline is but an 
imitation. 
SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 
MANCHESTER — 41 Corporation 
Street, C. H. Berry, Agent; 


LIVERPOOL —2 Strand Street, 
Berry & Smith. 


J. F. L. CROSLAND, M. Inst. C. E., M. IM. E., Chief Engineer, 
EDWARD HADFIELD, Secretary. 


Application tor Agencies Invited. 


DESTES ut oum 
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THE EASTERN. ‘TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 


CONNECTIONS. 


"када бал 4 чао 
m 
A ? S 
{ 


3 Рич» зч во 


ex" CABLE COMMUNICATIONS 
Р ты TÄ 


C Е 
WORLD 


\ 
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EASTERN TELEGRAPH COMPAR! 


IN CONNSOTION WITH THE (Ж„ЖАК КЕПТЕР Ж), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
2 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Span, соне, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madelra, St. Vincent, Brazil Argentine 

^ : Republic, Uruguay, also to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australla, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. : 

By ALTERNATIVE CABLES. to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourengo Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoll, Cyprus, Seychelles, Mauritius: 
and Manila. „F | 

Telegrams should be sent from the Company's Stations— | 

LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 8, GREAT TOWER STREET; 42, PARLIAMENT 

STREET, $.W.; 206a, WINCHESTER HOUSE, E.G.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.G., and 449, STRAND, W.C. ! | 
MANOHESTER—20, Brown Street. LIVERPOOL—K15, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. Е 


COMPANY'S LEVANT SYSTEM: | 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Sm Ohio, Syra, Candia, Rettimo, Canea, Bitis, 


, 0 
te, Patras, Corinth, Ath and 
Rhodos, reste, Gos, Sante, Patras, боро Athen, Cephalonia, Banta Matra, "uo, Andros Lon 


. 


mpany’s Cables are worked by Muirhead’s System of Du Automatic 
ne Curb Transmission upon all its Maln Mu - 


nente каше" “NTT A. Н! А ST HERR? se ATE 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or si 
87, RUE CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, KO. By Order; GEORGE DRAPER, Secrdary. 
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TI INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLAOES IN THE STRAITS SETTLE 
MENTS, OHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINB, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


LONDON: 18, Old E Broad d Bire t EO. ( 6 E * Lime Street Square, and 
10 and 11, cing Lane, E.O. 

LIVERPOOL: African House, 6, Water Street. 

MANOHESTER: 60, Spring Gardens. 


Where receipts are given i for the charges made and whence es are sent direct by Special Wire, and 
at any Postal elegraph Office throughout Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ~ VLA. INDO. ээ 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 


W. ANDREWS, Managing Director, 


INDESTRUCTIBLE PAINT ae 
PAINT. OP” 


Largely used by the leading Telegraph e — 


and Electrical Companies. 
LoNDON'- , 
TREET 


HICHEST AWARDS OBTAINED 


7 WS 


— — 
BROWNING'S 
PRESERVATIVE ENAMEL PAINT 


For In ог outdoor work is far superior to other paints, 


HYN 30Yu1 


OLEOPATRAS NEEDLE 


BROWNING'S COLOURLESS PRESERVATIVE SOLUTION 
Arrests Decay in Stone, &c., and is a permanent Cure for Damp Walls. 
FIRE PROOF PAINTS IN ALL ORDINARY — 


HALLOWEEN. Duncan Wallet and Wo., 


EXPORT PROVISION MERCHANTS, 


Shippers of Wines, Spirits, Teas, Coffees, &c., in Bond. 

: MINE, Hm, ш и КАШ. - 174, FENCHURCH STREET, LONDON, E.U. 
and harmless 1 апа & B z г Special Arrangements made for supply elegraph Cable Steamersabroad 
A BOON TO JADED WORKERS AND THINKERS. enn W. & Со. supply 5 рыр 5 ABLE STEAMERS 


TE EASTERN 
Of all Chemists, in Bottles, 18. 14d., 2s. 9d., and а 4s, 6d. ; ; or of the AND SOUTH AFRICAN and EASTERN EXTENSION, AUSTRALASIA, AND 


DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. | 2314 TELEGRAPH COMPANIES, and are prepared to sresute ordera on speclally 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LIRE, CLAN LINE, RATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT а HOLT, Messrs, MILBURN à C0., Mr. Y. LUND, The 
EASTERN а AUSTRALIAN STEAM NAVIGATION C0., and other large Fleets of Steam and Salling Vessels. Agents at all the Principal Ports 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE Mk ERS, 


JOHN KIRKALDY & SON, {igi ARFORD 07. LONDON, E. 


TELBGRAPHIO ADDRESS! "KIRKALDY LONDON." 
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THR RASTERN + SOUTH AFRICAN TELEGRAPH: COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Lum, = 
TED WEST AFRICAN TELEGRAPH COMPANY, LIMITED 


*9999999999900 


The above Companies, by means of Oables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegrapbs:— 
SOUTH AFRICA. 
ORANGE FREE STATE. TRANSVAAL 


EAST COAST. | 
MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 


ZANZIBAR, SEYCHELLES, MAURITIUS. 


BAGAMOYO. DAR-ES-SALAAM,’ 
WEST COAST. 
BRITISH | PORTUGUESE: FRENCH. 

BATHURST (Gambia). BISSAO. CONAKRY. 

SIERRA LEONE. BOLAMA. GRAND BASSAM. 

ACCRA PRINCIPE. KOTONOU (Porto Novo), 

с Р GABOOR. 

. LAGOS. S. THOME. WHYDAH. 

BRASS. LOANDA. 

BONNY. BENGUELLA, GERMAN. 

CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company's Head Office, Winchester House, 50, Old Broad Street, E.C. 

By order, 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. CAMBROOK, Secretary, 
Arnioan DrREOT Ts EGRAPH COMPANY. EASTERN AND SOUTH Arrican TELEGRAPH West ArhICOAN TwLkoBAPH Company 


Couraxv. 


| 


б 
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TER above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 


from Pernambuco to Ceara, Maranham, and Para. | 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Co, Lid. 
THE WEST COAST OF AMERICA TELEGRAPH Co., Ltd., 


Telegrams fer Chill. Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word: 
8. 


d. d 

Madeira ... Е ы, ©; 1 2 | Brazill-.Pernambuco  ... ... PET 5 8 6 
Саре Verde Islands —S8t. Vincent 2 6 Amazon Telegraph Company's Stations, vig. : ii 
» T St. Iago ... 3 5 Souré, Mosqueiro, Cametá . Е 4 8 
Uruguay—All Stations 4 6 Breves, Gurupá ... ... e m 410 
Argentine Republic — All Stations 4 6 Chaves, Macapá, Monté Alegre, Santarem 5 3 
Paraguay—All Stations... 4 6 =r Obidos ... (e ee 5 6 
Bolivia—All Stati ; s ** 5 8 
< dia Itacoatiara... 5 10 

Chili—All Stations i = З ss ... 6 2 Manáos ... 6 6 
Рега— All Stations ids ane ty iv —. 6 2 » АП other Stations 4 6 


— 0. 
в Tariffi-Cards, Books of Forms, and all: information can be obtained at the Head Offices of the 
Ompanies, Messages should be marked ''Via: Eastern.” 
By Order, 
RICHARD COLLETT, Secretary, | 
ВвлғплАМ SuBMARINE ТЕШЕӨВАРН Co., Winonester House, Orv Broan бтвкект. 
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= COMMERCIAL." 


mi 
THE LEADING ATLANTIC CABLE COMPANY. 2 
'GRITISH COLUMBI/ SS 
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THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The © COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, oonneot with the Canadian 


Расо Rallway Telegraph 
fer all сосна rpg n Canada, from the Atlantio to the Pacifico; the ONLY COMPANY — рове in British Columbia. The “COMMERCIAL” Company'i 
Cables landing in New York City and near Boston oonneot with its OWN SYSTEM of Land Lines, reaching all parts of the United States, 


MARE YOUR MESSAGES WITH THE u INDICATION Ü VIA COMMERCIAL,” on vam THE company’s GLOBE TRADE MARK FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, Ж.О, FREDE. WARD, MANAGER IN ENGLANT, 
BARING BROTHERS & 00., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY, 


HEAD OFFIOE: 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, Үси-Рвкятркит AND GENERAL MANAGER. ALBERT BECK, БВЕСАЕТАВТ. 


THE WESTERN UNION TELEGRAPH COMPANY, 


EXEOUTIVE OFFICES, No. 185, Broadway, NEW YORK, U.S.A. 
THOS. T. ECKERT, President and General Manager. 


THE LARCEST TELEGRAPHIC SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


fhe LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERIOA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES or 


| ALL POINTS in the WEST INDIES. 
EXCLUSIYE CONNECTION with the GREAT NORTH-WESTERN TRLEGRAPH COMPANY of CANADA 
To ensure the Direct and prompt Transmission. of Еу AE. ы Office E all places in the Western. Hemisphers 


“Yia Western Union. Tu ee, wit be transmitea 


The Оше of the Compeny 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.O. 
RECEIVING OFFICES: 
LONDO 2, NORTHUMBERLAND AVENUE LONDON, W.C. 1, PANMURE 8T 
V Moran excdswan LONDON BO, , e BUXLDINGS LIVERPOOL | | e STREET ROINBUBOE 
15 a M HOUSB, ARUNDEL ST., STRAND, 11. GORDON 7, RO 


LRITH 
STREET, GLASGOW AL EXCHANGR BANK BST., MANCHISTER. 
Lo N, WC. FORSTER "SQUARE, 1 BRADFORD, 1, SIDE, WRWCASTLEON TYNE. 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


B9RoUGH OF BLACKPOOL. 


SALE OF SURPLUS ELECTRIC TRAMWAY PLANT, 
CABLES, PIPES, SCRAP COPPER, &c. 


The CORPORATION of BLACKPOOL are prepared to SELL BY PRIVATE 
TREATY, the undermentioned Generating Plant, &c., now at the Tram Shed, 
Blundell-street, Blackpool, viz. :— 

TWO CROMPTON 50-K.W. GENERATORS (300 v. 170) with shunt-wound 
Exciters; TWO ELWELL PARKER FOUR-POLE GENERATORS, with Exciters ; 
all necessary SWITCHBOARD INSTRUMENTS; TWO MARSHALL 26 H.P. 
COMPOUND STATIONARY ENGINES, complete with all accessories; ONE 
PEARN'S VERTICAL STEAM PUMP, &c., &c. 

The whole of the above Plant is in good working order, but is not now required bY 
the Corporation owing to the transfer of the Tramway Supply to the Electricity 
Works. 

The Corporation also offer for Sale (by Tender) :— 

Approximately 11} miles of 19/168 VULCANISED RUBBER CABLE. 

Approximately 12 miles of 7/0608 VULCANISED RUBBER CABLE. 

Approximately four tons of CLEAN SCRAP COPPER. 

Approximately 3,700 6ft. lengths of new 2in. C.-I. PIPES, turned and bored. 

Approximately 15 9ft. lengths of new 3in. C.-I. PIPEs, turned and bored. 

Particulars and form of Tender, with orders to view, can be obtained from Mr. 
Robt. C. Quin, the Borough Electrical and Tramway Engineer, Corporation 
Electricity Works, Blackpool. 

Sealed Tenders, оп form provided, endorsed, “ Tender for Tramway Plant," or 
„Tender for Cables, &c." (as the case may be), and addressed to the Chairman of 
the Electric Lighting and Tramway Committee, Town Hall, Blackpool, to be 
delivered not later than 10 a.m. on TUESDAY, September 13, 1898. 

The Corporation do not bind tbemselves to accept any Tender. 

T. LOFTOS, Town Clerk. 


Town Hall, Blackpool. 
August 9, 1898. 


MESSRS. W. H. ALLEN, SON & CO., of Queen’s 


op gee Se Works, Bedford, have dg for immediate delivery TWO 
COMPOUND ENGINES and DYNAMOS of their improved type. The engines have 
cylinders Sin. and 14in. diameter E Sin. stroke, and are suitable for a working 
steam pressure of 80 to 100lbs. They are fitted with steam stop-valves, throttle- 
valve governors, and self-acting lubricating arrangements. The whole of the 
working parts are of steel and the bearings of bronze. The dynamos are each 
capable of giving an output of 180 amperes at 105 volts when running at 250 
revolutions per minute, One massive flywheel is fitted between the engine and 
dynamo, and the combined plant is capable of supplying current to three hnndred 
16 c.p. lamps at one and the same time. Prices and particulars on application 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd., 


89, Victoria Street, Westminster, S.W., 
Telegraphic Address: ‘‘ UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


DOULTON «CO. 


MANUFACTURERS OF 


LUMBAGO (RUCIBLES 


V 


FOR MELTING 
Brass, Copper, 

Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


Depots: 
LIVERPOOL, MANCHESTER, 
BIRMINCHAM, 


ST. HELENS, LANCS., and PARIS. 
LAMBETH. LONDON, S.E. 


* Gold Medals 


aa aa a a 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
ot Every Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, — | 
Address: GREAT TURNSTILE, HOLBORN, LONDON, w. o. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


STANLEY 


TENDERS INVITED. 


BO ROUGH OF ROCHDALE. 


ELECTRICITY WORKS. | 
The CORPORATION of ROCHDALE аге prepared to receive TENDERS for the 


following :— 
Specification No. a one А. — 5 77 5 D &c. 
ection B. £ 
Section C. CONDENSING PLANT. 
Section D. FEED PUMPS, TANKS, &c. 
Section E. STEAM and EXHAUST PIPES. 
Section F. TRAVELLING CRANE. 


Specification No. 3.—SWITCHBOARD. 
Specification No. 4. —ACCUMULATORS. 
Specification No. 5. —ABLES. 

Specifications, Forms of Tender, and Conditions of Contract may be obtained at 
the offices of Messrs. Lacey, Clirehugh and Sillar, 12, cer Sade Westminster, 
on payment of £3. 3s. for each Speciflcation, which sum will be returned on receipt 
of a bona fide Tender. A 

Tenders, endorsed Electricity Works," must be sent in to me not later than 
noon on TUESDAY, Sept, 6, 1898. 

The Corporation do not bind themselves to acount the lowest or any Tender. 


(Signed) 
JAMES LEACH, Town Clerk. 
Town Hall, Rochdale, July 28th, 1898. 


BUXTON ELECTRIC LIGHTING. 


The URBAN DISTRICT COUNCIL of BUXTON invite TENDERS for the follow- 
ing works in connection with their Electric Light Station in Buxton :— 


Contract No. 1.—BOILERS, water-tube type, and MECHANICAL STOKERS. 

Contract No. 2.—ENGINES, DYNAMOS, PUMPS, CONDENSING PLANT, 
CRANE, and TOOLS, 

Contract No. 3. -STORAGE BATTERY. 

Contract No, 4.—SWITCHBOARD. | 

Contract No. 5.—STEAM EXHAUST, FEED and DRAIN PIPES, and FEED 
WATER TANK. 


In cortract No. 2 it is а condition that the dynamo makers must have already 
constructed dynamos of at least 100 unita capacity. 

Copies of any of the 88 with forms of Tender and General Conditions, 
can be obtained from thé undersigned upon payment of One Gninea for each 
Specification (to be returned on receipt by the Council of a bond-fide Tender). | 

Speciflcations and Drawings сап be seen at (but not obtained from) Prof. Alex. B, 
W. Kennedy's Office, 17, Victoria-street, Westminster. 

The Council do not bind themselves to accept the lowest or any Tender, 

Tenders on the prescribed form, enclosed 3 in sealed envelopes aud 
endorsed on the outside“ Electric Lightin , Tender for Contract No. —," must be 
delivered at the Office of the Clerk to the Urban District Council of Buxton not láter 
than MONDAY, September 5th. : 

' JOSIAH TAYLO 


Clerk to the Urban Duc Council. 


Town Hall, Buxton, August 9, 1898. 
ITY OF BANGOR. 


ELECTRIC LIGHTING. 


The CORPORATION of BANGOR are to receive TENDERS for the 
SUPPLY and ERECTION of the following PLANT: 


саный. No. 1.—TWO WATER-TUBE BOILERS, ECONOMISER, BRICKWORK 
an М 

Contract No. 2.—8 TEAM, EXHAUST and OTHER PIPES, STEAM PUMPS and 
FEED-WATER HEATER. 

Contract No. 3.—TWO 60-K.W. STEAM DYNAMOS, BALANCER, BOOSTERS, 
and 5-TON OVERHEAD TRAVELLING CRANE, 

Contract No. 4.—SWITCHBOARD and INSTRUMENTS. 

Contract No. 5.—ACCUMULATORS. 

Contract No. 0. —M AINS, 


General Conditions, Specifications, Forms of Tender, &c., may be obtained from 
Е. Hastings Medhnrst, B. Sc., M. Inst. Е.Е, the Consulting Engineer to the Corpora- 
tion, Westminster Chambers, 13, Victoria-street, S.W., оп and after TUESDAY 
August 16th, on payment of a deposit of Three Guineas for each Section, which will 
be returned on receipt of a bona flde Tender. 

Sealed Tenders, endorsed“ Electricity Works," Contract No. ——, must be 
delivered to R. Hughes Pritchard, Esq., Town Clerk, Bangor, North Wales, on or 
before September 10, 1898. i г 
& The Corporation do not bind themselves to accept the lowest ог any Tender, and 
no Tender for part of a Section will receive consideration. у 
1 0 Aes ment will appear twice only (including present announ cement) In 

ourn 


— 


R. HUGHES PRITCHARD, Town Clerk. 
URBAN DISTRICT OF WATFORD, 


ELECTRICITY SUPPLY. 
The WATFORD URBAN DISTRICT COUNCIL are prepared to receive TEN 

for the SUPPLY and DELIVERY of 0 DANS 

(1) ELECTRICITY METERS 

(2) MAIN CUT-OUTS 
for a period of 12 months from 1st November, 1898, Specifications may be obtained 
at the offices of Mr. W. C. C. Hawtayne, Consulting Engineer to the Urban District 
Council, Mansion House Chambers, 20, Bucklersbury, E.C., on payment of £1 1s. 
for each Specification, which sum wlll only be returned on receipt of а bona flde 


Tender. 
must be ad- 


Tenders, sealed and. marked '' Electricity. Meters" ог Cut. o 
dressed to the undersigned at the Council Offices, Watford, and be delivered on or 
before 12 o'clock noon on the 31st August instant. 

The Council do not bind themselves to t the lowest or any Tender, 

EN TU Е 


Council Offices; to neil, 
Watford, 10th August, 1898. SN 
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APPOINTMENTS VACANT. 
BO ROUGH OF DERBY. 


ELECTRICAL ENGINEER AND MANAGER. 

The CORPORATION invite APPLICATIONS for the post of ENGINEER and 
MANAGER of the DERBY ELECTRIC INSTALLATION. Salary £350 per annum, 
with privilege of taking two pupils. The Corporation provide office clerks, &c. 
The person appointed to devote the whole of his time to the duties of the office. 
An abstract of the principal duties, qualifications, and conditions of appointment, 
may be obtained on application to the undersigned. 
Applications, stating age, present occupation, and qualifications with coples of not 
more than three recent testimonials, to be delivered to the undersigned endorsed 
“ Electrical Engineer and Manager," not later than August 31, 1898, at 12 o'clock 


noon. No canvassing allowed. 
Н. F. GADSBY, Town Clerk. 
Town Hall, Derby, 
August 4, 1898. 


THE URBAN DISTRICT COUNCIL OF WATFORD. 


The ELECTRIC LIGHTING COMMITTEE are prepared to receive APPLICATIONS 
for the appointment of an ELECTRICAL ENGINEER to superintend the 
laying of mains and the erection of the plant in the lighting statíon about to be 
erected, and afterwards to take charge of the station. Applicants should be good 
engineers, and competent to test mains, meters, &c. Experience in alternating- 
current plant essential, 

Salary to commence, £150 per annu m. 

Applications, endorsed Electrical Engineer,” stating age and previous experi- 
ence, together with copies of three recent testimonials, to be forwarded to the 
undersigned not later than 24th inst. 

H. MORTEN TURNER, 


Clerk to the Council. 


Council Offices, 
Watford, 10th August, 1898. 


= — 


'THE BLACKHEATH AND GREENWICH DISTRICT 


ELECTRIC LIGHT COMPANY requires an ELECTRICAL ENGI- 
NEER to act as Clerk of Works under the Consulting Engineer, during the coa- 
struction of buildings and laying down of alternating and continuous-current plant, 
cables, &c., with a ips to becoming the Company's Resident Engineer. Salary to 
commence at £250 per annum. Only those who have had large practical experience 
in laying down new installation mains, &c., need apply. 

Applications, with copies of three testimonials, stating full experience, age, and 
when disengaged, to be sent by AUGUST 22nd, to the SECRETARY, 11, Charing Cross- 
road, W. C. 


PPLICATIONS are INVITED for the POSITION of 


CHIEF ENGINEER to the HOTEL CECIL. 
Candidates must be fully qualified to supervise the running, repair and main- 
tenance of electric lighting plant (Parson's Steam Turbo Generators, 300 k w. 
capacity), pumping plant (hydraulic and domestic supply) steam heating and 
cooking apparatus, hydraulic lifts (Otis principle). Steam boilers, pipes, connec- 
tions and other accessories throughout building. General lighting, telephone and 
electric bells. 
All applications must be in writing, stating age, experience and salary required, 
and addressed to Mr. E. W. G. TAPPLY, Secretary, Hotel Cecil, London. 


NORTHAMETON INSTITUTE, CLERKENWELL, E.C. 


ELECTRICAL ENGINEERING AND APPLIED PHYSICS DEPARTMENT. 


Wanted, for the Winter Ses-ion, an ELECTRICAL ENGINEERING 
DRAUGHTSMAN AND DESIGNER, to take charge of Design Classes 
in Electrical Engineering and Instrument Making, and to assist in the general work 
of the Department. Preference given to one who has been engaged in practical 
work. Duties to commence on or about September 12, 1898. Salary £120 per 
annum. An INSTRUCTOR in ELECCROTYPING and STEREO. 
TW PING is also required, one evening per week. Salary £15 per session. 

Also a JUNIOR DEMONSTRA OR, specially qualified in Wiremen's 
Work, full time, £85 per annum. 

Forms of application, which must be returned not later than August 27th, can be 
obtained on application by letter from £ 

R. MULLINEUX WALMSLEY, D.Sc., 
Principal and Head of the Department. 


HARTLEY COLLEGE, SOUTHAMPTON. 


APPLICATIONS are invited for the post of ASSISTANT LECTURER 
and DEMONSTRATOR in Physics and Electrical Engineering. 


Salary £120 per annum. 
Applications must be received on or before MONDAY, August 15, 1898. 


Particulars may be obtained on application to the CLERK. 
UNIVERSITY COLLEGE, NOTTINGHAM. 


A LECTURER and DEMONSTRATOR їп PHYSICS will be required 
in October. Salary £130 to £180. Applications, which are to be sent in not later 
than AUGUST 24th, should be made on forms supplied by the Secretary. 


BEST. CHEAPEST. 


— < ORAGE 8 4 
ө РИ 7 

* CARRIAGE, CYCLE, MINERS’ 
& DOMESTIC LAMPS, PHONOGRAPHS, 


ELECTRO-MEDICAL APPLIANCES, 
and all the 


^e 
Ф LIGHTER BRANCHES of ACCUMULATOR SUPPLY. $ 
ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
Sole Agent for “Q” and “V ” Type in the United Kingdom, 


J. W. BARNARD, 4, Gt. Winchester St., E.C. 


CHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “Tue ELEO- 
TRICIAN " at the following special low rates : 

Three Lines and under ree T m oes 
Per Line after А T iis а „ 6d. 
Nine Words to the Line. 
Cash must accompany all orders for advertisements inserted at these rates; 
if inserted to account," they will be charged full scale rate. 


18. 6d. 


SITUATIONS VACANT AND WANTED, &c. 
NLECTRICAL and GENERAL ENGINEERING FIRM 


have VACANCY for an additional premium APPRENTICE.— Terms and full 
particulars on application to A. B. C.,“ Electrician Office, Salisbury-court, Fleet- 
street, E.C. 


WANTED, GENTLEMAN, with some connection amongst 


Ship Building, &c., firms, to act as AGENT (on Commission) for firm of 


Electrical Engineers, for Ship and General Electric PNE and Power Installation 
3 е terms.—Apply, 2,974, Electrician Office, Salisbury-court, Fleet- 
street, E.C. 


ANTED AGENCY of first-class Manufacturers who wish 

to introduce their goods -especially electrical novelties—in Germany. 

Highest references. Advertiser would also buy for own account.— Please address, 
SIEGM. SONNENBERG, Electrotechnical Institute, Wetzlar, Germany. 


DVERTISER, whol fini served his time in Electrical firm 


and had additional experience of Cable and Telephone work, seeks EMPLOY- 
MENT in апу capacity. —2,977, Electrician Office, Salisbury-court, Fleet-street, Е.С. 


(SHORTHAND CLERK and TYPIST, with previous 


experience in Consulting Engineer's Oflice.— Letters, 2,975, Electrician Office, 
Salisbury-court, Fleet-street, £.C. 


O ELECTRIC WIRE and CABLE MANUFACTURERS. 

-A gentleman, having had a long and varied experience in the Manufacturing 
of Wires and Cables, seeks RE-ENGAGEMENT. Highest references.—Address 
„X, care of Mr. BUTCHER, 60, Gresham-street, Е.С. 


WANTED a post as STORE or TIMEKEEPER or 


GENERAL CLERK; able to keep a set of books and overlook men in 
Electrical Factory.—H. SCOTT, 19, Ronald's-road, Highbury, N 


FEDVUCAII ONAL. — Experienced Tutor would provide 
HOME and EDUCATION in healthiest part of Kent, for couple of Boys, 
recommended by gentleman known in connection with Submarine Cable Work as 
suiting the wants of parents at home or abroad. Turok, 26, Gordon-road, Sevenoaks. 


W ESTMINSTER (the best situation in)—LEASE of 

handsome SHOP and OFFICE, with two rooms in basement, for DISPOSAL. 
Premis+s suitable for showrooms and warehouse for engineering speciality.— 
Address Box 961, Willing's, 125, Strand, 


ACCUMULATOR CHARGING.—O. H. CATHCART 

and CO., having plant specially adapted for this purpose, Cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 

Hire for temporary lighting xperimental uses, &c.—3, Dorset-bulldings, Salisbury. 
ep 


e 
square, Tlesetreet HC. (Te hone No. 266.) 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


UM 
Sensitive. 
Portable. 
Dead Beat. 


UNAFFECTED BY VIBRATION. 
£6 10 O. £5 0 0. £4 0 0. 


— — 


— — ee 


MANUFACTURER, 


y 90, Red Lion St., CLERKENWELL, E.C., 


J. PITKIN 


Eom 
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KING'S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
‘THE FACULTY OF SCIENCE. 


SESSION 1898-99. 
MICHAELMAS TERM COMMENCES TUESDAY, OCTOBER 4. 

The full Curriculum tor the College Associateship in Mechanical, Civil or Electri- 
cal Engineering, Architecture, Chemical Manufactures and Metallurgy, extends 
over a period of three years. A shorter course of two years qualifies for the Certifi- 
cate of Engineering. 

The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Workshops, the Metallurgical Laboratory, and others 


are fitted with all the necessary appliances for the moat advanced practical and 
research work. 


PROFESSORS. 
MECHANICAL ENGINEERING, David 8. Capper, M.A., M. I. M. E. 
CIVIL ENGINEERING, Henry Robinson, M.Inst.C. E. 
us ETAR ENGINEERING, J. Hopkinson, D. Sc., F,R.83.; E. Wilson, 
NATURAL PHILOSOPHY, W. G. Adams, M.A., D. Sc., F. R. S. 
ARCHITECTURE, Bannister Fletcher, F. k. I. B. A. 
CHEMISTRY, J. M. Thomson, F. R. S., F. C. S. 
MATHEMATICS, W. H. H. Hudson, M. A. 
METALLURGY, A. K. Huntiogdon. 
GEOLOGY and MINERALOGY, H. G. Seeley, F. R. 8. 


Non-Matriculated Students, or those who, not wishing to attend th e whole course 


are desirous of studyin Any particular subject, may attend апу of t he classes held 
on ent of the s fled fees 


dence of Students —There wi ll be a few vac ancies next Term. 


EVENING CLASSES. 
are held for Civil, Mechanical and Electrical Engineering, Workshop Practice, 
Architectare апа Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 


- ADVANCED EVENING and SATURDAY MORNING CLASSES. 
in conjunction with the Technical m ape Rose of London County Council, will 
eld in 
Evening .. .. .. .. .. Civil Engineering, Physics, Architecture. 
Baturday Morning t an int Mathematics, Месһ Engineering, Physiology. 
or Prospectuses and а ormation apply 
Р THE SECRETARY. 


King's College, Strand, W.C. 


OWENS COLLEGE, VICTORIA UNIVERSITY, 
MANCHESTER. 


ENGINERRING DEPARTMENT. 


The ENGINEERING DRAWING-ROOM and WHITWORTH ENGINEERING 
LABORATORY (recently enlarged by the contributions of the 1 engineering 
firms in Manchester and District) will OPEN on TUESDAY, October 4th. 

The LECTURES will COMMENCE on WEDNESDAY, October 5th. 

Full particulars of the Course of Instruction, including Lectures, Laboratory 
Work and Drawing, also Physics, Mathematics and Chemistry, qualifying for the 


Victoria University Degrees in Engineering and the College Engineering Certificate, ; 


will be forwarded on application. 
SYDNEY CHAFFERS, Registrar. 


HERIOT-WATT COLLEGE, EDINBURGH. 


Е. GRANT OGILVIE, M.A., B.Sc., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1898-1899. 


The SESSION eztends from TUESDAY, 4th OCTOBER, 1598, to FRIDAY, 
2nd JUNE, 1899. 


These Classes provide Courses of Study extending over one or more years, suitable 
for Students who have previously passed through the Curriculum of a Secondary 
School, The principal Courses are: — Physical and Chemical, Mechanical Engineer- 
ing and Electrical Eogineering. There are also Classes in French, German, Drawing 
and Practice of Commerce. 

Fees from £1. 1s. to £4. 4s. ; Session Fee, £10. 10s. 

There is also a preparatory Course of Instruction for Agricultural Students, 
Session Fee, £5. 58. 

An extract trom the Calendar of the College, giving particulars of the Day Classes, 
and of the various Appliances, Laboratories and Workshops available for instruction 
may be had on application to the Librarian, at the College, or to the Treasurer of 


George Heriot’s Trust. 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20, York-place, 
Bdinburgh, 18th July, 1898. 


“DAVY кшз ARC 
LAMPS." 


The Oniy Perfectiy Enciosed Aro 
Lamp. 


No Sealing or Outer Globe Required. 
Arc is Hermeticaily Sealed. 
No Gases can Escape into Room. 
Has Only One Controlling Device. 


HORSELL ROAD WORKS, 
Ronald’s Road, 
Mighbury, LONDON, N. 
Telegrams—*'' ARCAZON LONDON." 

Sole Agents for Great Britain and Ireland : 
Messrs. VENNER & CO, 


10, Delahay Street, Westmiaster, B. w. 


UNIVERSITY COLLEGE, LONDON. · 


The SESSION of the FACULTIES of ARTS and LAWS and of SCIENCE (including 
the Indian and Oriental Schools and the Department of Fine Arts) will begin on 
OCTOBER 4th. The Introductory Lecture will be given, at 3 p.m., by PROFESSOR 
J. BULLY, M.A., LL.D. 


.  Subjecta. Professor or Lecturer. 
ik E А. E. Houseman, M.A. 
Greek PETE eos. J. A. Platt, М.А. 

Со ese Dr. D. W. Marka. j 
Comparative Philology .................. J. P. Postgate, M.A., Litt. D. 
Archæology.... ........................ E. A. Gardner, М.А. 

tian Archwology ..............-. eee W. M. Flinders Petrie, D.C.L., LL.D. 
EBoglish.............. V W. P. Ker, M. A. 
,, coche ex EIS УО КОЕ F. C. Mon e, M.A. 
үрү oi Mind апд Logic............ J. 8ully, M. A., LL.D. 
Political hoy угш ue eta s уж: H. S. Foxwell, M.A. 
Architecture ............................ T. Roger Smith, F.R.I.B.A. 
Fine Arts PTS Fredk. Brown. 
French ep 8 Н. Lallemand, B.és 80. 
German ...................... p R. Priebsch. Ph.D. 
Mathematics M. J. M. HNI, M. A., D. Sc., F. R.. 
Chemistry ............................... W. Башлар, Ph. D., F.R.S 
Pathological Chemistry .................. Vaughan Harley, M.D. 
Physio pM PDT H. L. Callendar, M. A., F. R. S. 
rr RT shay si POPE CE W. F. R. Weldon, M.A., F.B.8. 
Botany ые йуж EVxRUeaY E rubr F. W. Oliver, M.A., D.Sc. 
сезон -—À——— —— C € Т.а. Bonney, D.8c., F.G.8., F.R.8, 
Physiology .................-.- nnnm . Е. A. Schkfer, ERS., LL.D. 
Hygiene and Public Health .............. W. H. Corfield, M.A., M.D. 
Pa ology sna Morbid Anatomy ........ Sidney Martin, M.D., F.B.8. 
Applied Mathematics and Mechanics .... Karl Pearson, M.A., LL.B., F. R. S. 
Mechanical Engineering ................. T. Beare, B.A., B.8c., M.Inst.C. E. 
Electrical Engineering .................. J. A. Fleming. M.A., D. Sc., F.R.8. 
Civil E „ L. Е. Vernon -Harcourt, M. A., M. I. C. E. 
Roman Law .. .... ............... ... А. Е. Murison, M.A., LL.D. 
Jurisprudence .......................... J. Pawley Bate, M. A., LL.D. 
Comparative Law ............... go TM Augustine Birrell, Q.C., М.Р, 
Indian Law .............. ....... ....... J. W. Neill. 
Sn; 8 C. Bendall, M. A. 
F ³ͤ( ОРЕ ИННИ T. W. Rhys Davids, Ph.D. 
Arabic ..... —— —————— Т S. A. Strong, M.A. 
Persian ............................ 9 RAS E. Denison Ross, Ph.D. 
Hindustani ........................ eee J. F. Blumbardt, M.A. 
Marathi ..... sw asad Pee ER J. W. Neill. 
„„ P. Ee YR DER R. W. Frazer, B.A., LL.B. 
Burmese ................................ В. F. St. A. St. John, М.А. 


Studenta of both sexes are admitted. There is no ontrance examination. 
Scholarships, &c., of the value of £2,000 are offered for competition annually, 
The regulations as to these, and further information as to classes, prizes, &c., may 


be obtained from 
J. M. HORSBURGH, M.A., Secretary. 


WANTED, and FOR SALE. 


TO ENGINEERS AND CONTRACTORS. 


OR SALE, at a leading West End Club, TWO 
ARMINGTON and SIMS ENGINES, and TWO BELT-DRIVEN DYNAMOS 

each Dynamo to give about 1£0 amps. at 110 volts, with certain steam pipes, belts, 
and switchboards. Also a BATTERY of E. P. S. Cells in glass boxes. Orders to view 


the plant at work may be obtained from Messrs. MASSRY and ALLPRESS, 25, Queen 
Anne's Gate, 8. W. - 


— 


" 1 


КОЕ IMMEDIATE DISPOSAL, 25 н.р. STOCKPORT 


GAS ENGINE, coupled by belt to а 1$ kilowatt DYNAMO, 125 amps. 105 volts; 
in splendid condition. Сап be seen working ín London.—Apply, WHEATLRY KIRK, 
PRICE & GOULTY, 49, Queen Victoria-street, London, Е.С. | 


OR SALE.—SECONDHAND TRIPLE EXPANSION 


ENCLOSED-TYPE ENGINE, 100 horse-power, Full particulars on applica- 
tion. - ** X, Y. Z., Electrician Office, Salisbury-court, Fleet-street, Е.С. 


QULPHURIC ACID.—Specially made, all strengths, for 
Nr CT EE Enquires solicited.—JOHN NICHOLSON & Sons, LTD., Chemical 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
Platinum sold. 


PHCENIX FIRE OFFICE, 


19, LOMBARD STREET, 


AND LONDON. 


51, OHARING OROSS, 


ESTABLISHED 1782. EE 


LOWEST CURRENT RATES. 


LIBERAL & PROMPT SETTLEMENTS. 


ASSURED FREE OF ALL LIABILITY. 


ELECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied, 


W. C. MACDONALD, | 
F. MACDONALD, |Join . 


. 
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WILLANS ve 
11 VALVE 


ELECTRIC LIGHTING, J- | 
ELECTRIC TRACTION, 4 


&c. 


STANDARD PATTERNS 75 to 2,000 H.P. 


Unrivalled for 
ECONOMY OF STEAM AND OIL, 
ABSENCE OF YIBRATION, 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


il n ON LIMITE $ 
a WILLANS & ROBINSON ^^ UR 


700 Н.Р. ENGINE, as supplied to Bradford Corporation for Electric Lighting and Traction. 


Over 21 5,000 H.P. in Usea H.P. in Use and on Order. 


WILLANS = ROBINSON, Li, 


___ RUGBY, ENGLAND. 
DAVEY, , PAXMAN & CO., Li, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


um. ENT Running Engines for Electric Lighting 


3 
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Paxman's Patent Economical" Boiler, from ^ =) A | 1 = "dE О 
8 h.p. upwards. — м g EN. \ 0 Lx c, jn pm E 
This Boiler is one of the Best Steam Generators 8 > Ф 3 М i oe 3 nun Bim ——— Д 
before the publie, not only for Efficiency, but for =) 3 cu ч шишиши ЇЙЇ! SSS < 
Economy апа Durability. It contains particularly ч Д s — . N wii. * d m E * 
good features and high qualities. — ** 


“Windsor” тени C 
ompound 
Catalognes and full particulars, Engine, with — pes 


DAVEY, PAXMAN & CO., Ltd., уана 


t 
LONDON OFFICE—78, QUEEN WerOfHN Soe r 
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Tue appearance of Sir W. Harcovat and Mr. GoscHEN 
before the Telephone Inquiry Committee last Thursday, both 
giving testimony more or less in conflict with the permanent 
officials of the Post Office, affords one more illustration of 
the inconvenient consequences which so often result from this 
great public department being subject to the exigencies of 
party politics. Mr. Laws was the scapegoat this time, his 
parliamentary superiors repudiating the ideas which he has 


tions with the Telephone Company for many years past. And, 
notwithstanding his retractations and apologies, we are per- 


formed, and of the soundness of the principles on whioh he 
has acted throughout. Nobody ever expected the Post Office 
to explicitly abandon its rights; but neither did anybody 
apprehend, until now, that it would exercise them unpro- 
voked, still less for the mere purpose of gratifying municipal 
aggression— one of the latest outgrowths of progressive 
politics. 


Converts to the municipalisation craze appear to think, or 
find it their interest to profess, that honourable understandings 
count for nothing, no matter how long they have been in 
operation; and that even written agreements with a private 
company have no validity unless signed and sealed in due legal 
form. At the meeting preceding that on which we have been 
commenting, Mr. Laus gave evidence as to certain concessions 
to the Telephone Company granted by him in his oapacity ag 

chief of the Telegraph Department, These concessions, though 


of two years' standing, were promptly challenged by members 
of the Committee, who hastened to send for the departmental 
solicitor in order to learn whether the official correspondence 
was legally binding! Mr. Laws, of course, had said that he 
thought it was; but equally, of course, Sir R. HunteR was 
bound to say that it was not; and the municipalists were 
delighted. No wonder the National Telephone Co. complain 
that the tacit understandings upon which they have been 
working with the Post Office all along are now being impu- 
dently threatened ; Mr. Laws himself is in much the same 
predicament. His friends may regret that he did not make a 
bolder stand in his own defence ; but they enjoy the reflection 
that at all events be emerges from this unpleasant business 


with & clear conscience. 
— —— 


From the annual report of the Johannesburg Public Works 
Department for the past year, just to hand, we learn that the 
number of gas consumers in that wealthy but not highly 
enlightened city is only 887 a circumstance which is accounted 
for by the price being 18s. 84d. per 1,000 cubic feet. For 
electric lighting the charge is 1a. 6d. per unit, which by com- 
parison is cheap, and results in there being almost as many 
customers for electricity as for gas— namely, 870—а number 
which is rapidly increasing. Similarly, the electric mains 


‘cover as much ground as do those from the gas works, and 
ascribed to them, and which have evidently influenced his rela- the public street lighting is about equally divided between the 
two mediums. It is to be regretted that where trees are so 
‚scarce, and artificially planted, many of them have had to be 
suaded that Mr. Lams was correct in the opinions he had | 


maimed, or even ontirely removed, to make way for the 


overhead wires. 
— dS 


As & whole, the rules for high-pressure work, issued by the 
Verband Deutscher Elektrotechniker, and given in abstract in 
another column, are a very creditable production, and their 
observance should materially lessen the danger incurred by 
those engaged in the maintenance of high-pressure systems. 
It is often argued that the workmen know as well as the 
engineers the extent of the risk they incur, which parts of the 
system they may and which they may not handle with 
impunity, and what precautions they should take to ensure 
dangerous pressures being switched off from the conductors 
and sub-stations on which they are working, so that when 
accidents do occur they are almost invariably the results of 
the men’s own carelessness. In our opinion this is an entirely 
false way of reasoning. The carelessness of employés is a 
factor which it is the engineer's duty to take account of, 


= = 
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although it varies within very wide limits; and in & properly- 
designed installation it should be almost impossible for anyone, 
whether the engineer-in-charge or the humblest mechanic, to 
receive a dangerous shock. 


m eae 


THERE are, however, two or three of the regulations which 
call for comment and criticism. Foremost among these is 
the one allowing the frames of generators to be insulated 
from earth, if precautions are taken to insulate the attendant 
also. Manufacturers of dynamos ai the present time find no 
difficulty in efficiently insulating the current-carrying parts of 
their machines from the frames, while, on the other hand, it 
is a troublesome matter to maintain a gallery or floor in a 
perfect state of insulation. We think that it would involve 
very little hardship if it were laid down that the frames of all 
machines and transformers should be earthed. The same 
applies to the rule § 84; however intelligent the “ instruirtes 
Personal" may be, it might forget to make use of the 
arrangement for earthing the frame in cases where it is 
not permanently earthed. Rule 14 goes to the other ex- 
treme, and orders that, unless the floor in front of the 
switchboard is uninsulated, the switch itself must earth 
the outside circuit on its disconnection. To specify that 
all overhead wires are to be bare is a new departure, and 
is possibly with a view to do away with any false sense of 
security given by the light insulating coverings often used on 
such wires, especially in America. The first sentence of 
Rule 26 is probably merely intended to apply to the tests to 
be made before applying those specified in $3 1a and 8с; the 
remainder of the rule relating to the continuous observation 
of the state of the insulation of the system, and ordering 
periodical inspections, is to be commended. Finally, so far as 
the remarkable symbology for diagrams is concerned we can 
only refer the reader to the remarks we made а year ago when 
the rules were issued tentatively, and express a hope that 
these symbols will be ignored in favour of the conventional 


symbols now in use. 
— — 


Ir appears that the policy of the Metropolitan District 
Railway with regard to the adoption of electric traction on 
their lines may be summed up in one word — delay. The 
following reference to the subject was made by the chairman, 
Mr. J. Sraats Forges, during his address to the shareholders 


at the half-yearly general meeting last Friday: — 


Among the other important projects which the Board had in view, 
perhaps the principal was the application of electrie traction to their own 
railway. That had already been sanctioned, and had met with the 
approval of the proprietors, and the company was working in accord 
with the Metropolitan Company upon that matter. They had authorised 
two competent men—Sir J. WoLrE Barry and Мг, W. Н. PuzECE—to look 
into thia matter, and specifically and experimentally to see what could 
be done. They were all aware of the position which electric traction held 
ав applied to certain railways now in existence, which had been constructed 
expressly for the purpose of being worked by that power, but, with regard 
to their own line, it was а very different and а more difficult problem. The 
District Railway had been constructed for a different class of traction, and 
therefore it presented exceptional difficulties, especially when they con- 
sidered that they would have to admit over the line the trains of other 
companies, which would probably be worked by ordinary locomotives. The 
shareholders would readily recognise that it was a matter upon which they 
could not afford to be in any hurry, but they would have to act with the 
very greatest care and caution. 

While admitting that the problem may be somewhat com- 


plicated by the fact of other railway companies having running 


a — — ——— 


powers over the Metropolitan and Metropolitan District Com. 
panies' lines, we fail to see that the electrical equipment of the 
line need present“ exceptional difficulties.” At any rate the 
Directors of the underground" must be aware that they 
have to expect keen competition from the new electric lines 
which are being built in the metropolis, and that, unless the 
old line is driven by electricity by the time the new ones are 
opened, it will be fighting at a serious disadvantage. 
| — — | 

Tue scheme for an express line of railway under the exist- 
ing one from Earl's Court to the Mansion House has also been 
put on the shelf for the present. Mr. Forges remarked :— 


Another scheme which the Board had conaidered was for a new railway 
between Earl's Court and the Mansion House, which would run under the 
existing railway. That was a very large scheine, and one which would involve 
a considerable liability, which it might be wise to undertake later on, but 
not at present. The Board had, however, а term of years during which 
they could consider this question, and when they had dealt fully with the 
matter now before them of applying electric traction to the present rail- 
way, and had got that satisfactorily settled, they would then turn their 
attention to the greater question. 


Tue fashion is growing apace of making municipal 
authorities the guardians of all forms of public works; but 
Apparently, Sir J. W. Масите 
thinks that some surveillance is necessary, for he gave 
notice recently in the House of Commons of intention to 
move for a Parliamentary Return of the water, gas, tramway, 
electric lighting and other ‘‘ unproductive undertakings " 
carried on by municipal boroughs. The return is to make 
full disclosure of the financial circumstances of these under- 
takings, and, if it be enforced, will serve as a much-needed 
index of the advantages or otherwise of municipal trading. For 
electric supply undertakings only, at present, are there returns 
of any value in this respect; and there is ample occasion for the 
compilation of codified statistics in the form proposed. We trust 
this suggestion will be put into effect as early as possible. 

————————— a oe — 


Appointment.—Dr. D. K. Morris has been appointed Lecturer 
on Technical Electricity at Mason’s College, Birmingham. 

Personal.—Sir Henry Charles Fischer attended at Osborne 
on Sunday last to receive from the Queen the honour of 
knighthood. 

The Cameroons.—The 7'iglischer Rundsehau hears “from a 
reliable source” that an electric railway is to be built in the 
Cameroons. 

Owens College, Manchester.— The engineering drawing 
office and Whitworth engineering laboratory will open on 
October 4, the lectures commencing on October 6. Par 
ticulars of the course of instruction can be obtained on appli- 
cation to the Registrar, Mr. Sydney Chaffers. 

University College, London.—The next session commences 
on Oct. 4. Particulars of the subjects, &c., are set out 1n an 
advertisement elsewhere. Further information as to scholar- 
ships, classes, prizes, &c., may be obtained[from the gecretary 
(Mr. J. M. Horsburgh, M.A.), Gower-street, W.C. 

Cable Interruptions.— Date of Interruption. 


quis custodiet ipsos custodes ? 


Latakia—Cyprus.. .............................. os Feb. 10,1 

Hong Kong—Manilla... ......................... May 3, 1898 
Bissao and Bolama ............................... July 21, 1898 
Cape Town—Mossamedes ........................ Aug. 2, 1898 
Accra Kotonou ........ :lJ. ... . Aug. 8, 1898 


New Cable between Germany and Sweden. A new cable 
between Germany and Sweden, the joint property of the 
German and Swedish Governments, is to be laid in the 
autumn. The contract for the manufacture of the cable has 
been awarded to the firm of Felten and Guilleaume, for the 
sum of £19,750, | 
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A New Electric Light Station for Cologne.—The Munici- 
pality of Cologne has decided to erect a second electric light 
Station, and has voted & sum of £50,000 for that purpose. 
The present electric light station, which has been running since 
1891, has a capacity of 1,600 kilowatts, a lamp connection 
equivalent to 33,500 50-watt lamps and 600 10-ampere arc 
lamps, and a motor connection of 497 н.р. 


The Telegraph Tax in America.—A number of disputes 
have arisen in the United States with regard to the question 
аз to whether the telegraph companies or their customers 
shall be required to furnish the revenue stamps affixed to 
telegrams. Test actions are being taken against two telegraph 
companies for exaeting апа collecting from shippers and 
senders of telegrams & higher rate than that approved by 
commission by forcing the payment of revenue stamps. 


The Pacific Cable.—In the House of Commons last 
Friday, Mr. Chamberlain said, in reply to a question by Mr. 
J. Lowles, that no official communieation had been received 
from the Government of the Dominion of Canada or from 
the Governments of the Australasian colonies of their willing- 
ness to contribute or guarantee two-thirds of the cost of an 
all-British Pacific cable. Should such communications be 
received they would receive due consideration from Her 
Majesty’s Government. 


The Waterloo-City Railway.—This line was opened to the 
publie at eight o'clock on Monday morning. Between that 
hour and 10 p.m. about 100 trains ran each way, and the 
number of passengers carried is stated to have been from 
15,000 to 20,000. Four trains were running during the 
greater part of the day, this number being reduced to three 
in the evening. We hear that a train ran off the rails at 
Waterloo at 10.15 on Tuesday morning, causing the traffic to 
be suspended for three-quarters of an hour. 

Official Meter-Testing in Paris.—4A municipal service for the 
purpose of testing electricity meters has been organised in 
Paris as an experiment. The details of the methods to be 
employed and the nature of the tests have not been published, 
but merely the charges which will be made. These vary from 
8fr. for 5-ampere ог 500-watt meters to 16fr. for 500 ampere 
or 50-kilowatt meters, considerable reductions being made if 
several similar instruments are sent to be tested simultaneously. 
For simple time-meters the fee varies from lfr. to 3fr. These 
fees are very low in comparison to those charged by the London 
County Council. 

The Zipernowsky-Déri Patent.— Mr. Martin D. Rucker being 
about to commence proceedings against the London Electric 
Supply Corporation with respect to the alleged infringement 
of the Zipernowsky-Déri transformer patent, reference to which 
was made in our editorial columns a fortnight ago, the Muni- 
cipal Electrical Association met at the Westminster Palace 
Hotel last Friday, to consider what action they should take in 
the matter. There was a large attendance from ihe munici- 
palities employing the alternating-current system, and the 
position was thoroughly discussed. As a result, we are 
informed, the corporations have combined with the companies 
to resist the claim, and, if necessary, to fight the matter to the 
House of Lords. 

Three-Phase Extensions at Manchester.— We hear that 
Mr. C. H. Wordingham is about to try, on a small scale, at 
Manchester, the system of high-pressure three-phase gene- 
ration and transmission combined with low-pressure distri- 
bution, of which he was such a hearty advocate at the recent 
annual meeting of the Municipal Electrical Association. Some 
of the outlying districts are to be supplied on this system. 
Continuous current from the central station ’bus-bars will be 
transformed by means of rotary and stationary transformers 
into 5,000-volt three-phase current, which will be conveyed 
to sub-stations in the districts in question through three-core 
cables, and there converted back into low-pressure continuous 
current for distribution on the three-wire system at 400 volts 
between the outers. Plant of an aggregate capacity of 1,200 
kilowatts, capable, that is, of transmitting 600 kilowatts, has 
already been ordered for this purpose, the orders having been 
placed with Messrs. Thomas Richardson and Sons and Messrs. 
Brown, Boveri and Co. 


Technical Lectures.—Among the lectures arranged by the 
Technical Education Board of the London County Council in 
conjunction with University College and, King's College is a 
special course of 12 evening lectures on Hlectro-chemistry, 
which will ba delivered during November and December this 
year at University College, London, by Profe. Hudson Beare, 
Fleming and Ramsay. The first four lectures will be by Prof. 
Beare, and will treat of boilers and engines, their testing and 
the cost of power. Next will follow four lectures by Prof. 
Fleming on the generation, measurement and control of 
eleetric currents for electro-chemical purposes, the electro- 
chemical production and deposition of metals and the electro- 
thermal reduction of metallic ores. Finally, Prof. Ramsay 
will deliver the remaining four lectures of the course, devoting 
himself to the practical application of electro-chemistry to 
chemical processes. Other evening classes оп electrical 
measurements, mechanical and civil engineering, architecture 
and physics have been arranged for а limited number of those 
who are practically engaged during the day, and teachers’ 
classes in various technical subjects will be held on Saturday 
afternoons. The fees in all cases have been fixed at a low 
figure, and early applieation to the professors is &dvised, as 
only а limited number will be admitted to each class. | 


Acetylene as an Illuminant and Motive Power.—The use 
of acetylene for lighting purposes appears to be slowly extend- 
ing. Prof. Thompson has stated that in the United States 
nearly every gas works possesses, or is erecting, & carbide 
plant, in order to use acetylene gas as an enricher for the coal 
or oil gas ordinarily produced. The towns of Alzonne and 
Saurat in Frauce, and Veszprim in Hungary, have been 
lighted by acetylene gas for some time past ; while а similar 
system of lighting is being planned for Sentier in Switzerland. 
The steam yacht White Queen," which has recently been 
built at Aberdeen, is also lighted by acetylene ; and there are 
several small installations of the light to be found in this 
country and in America, similar to that at the Catholic Train- 
ing College at Niagara. It is stated by Mnyineering that 
at Veszprim, in Hungary, difficulties have been caused by the 
presence of phosphoreted hydrogen in the gas, and by the 
smoky flame produced after some hours' continuous use of the 
burners. In order to remove the former, Lunge and Ceder- 
creuz recommend the use of calcium hypochlorite. The use 
of acetone as а solvent for the gas has been checked by the 
researches of Berthelot and Vielle, who have found that solu- 
tions of acetylene in acetone are explosive. The use of 
acetylene in gas engines has been further investigated by 
Cuinat, who found that he could produce a horse-power hour 
at a cost of 0:64. when using a mixture of 1 volume acetylene 
and 10 volumes of air. 

African and All-British Cables.—In the course of a recent 
lecture at Cape Town, Sir James Sivewright, formerly Com- 
missioner of Public Works in the Colonial Government, drew 
attention to the question of cable communication. The follow- 
ing is from an extract of the lecture, given in The Times :— 


After referring very confidently to the early completion of an all-British 
overland telegraph from end to end of Africa, Sir J. Sivewright explained 
the bearings of the African cable system on the larger question of tele- 
graphic intercommunication between the different parts of the British 
Empire. At the present time, he said, there were two cables to the Cape. 
The one which came down the west coast touched partly at British, 
French, and Portuguese territory. That cable was continued down to 
Cape Town. They would all see the importance of an all-British cable. 
At the present time there were five modes of communication between 
England and the East. The first by way of Russia, the second through 
Germany, Austria, Turkey, and the Persian Gulf to India, the third 
through France, Italy, and on to the Red Sea, the fourth from Lon- 
don to Gibraltar, through the Mediterranean, and on to India, and there 
was the fifth route by Lisbon to South Africa, &c. One great advantage, 
of course, in having these various lines of communication was that they 
secured alternative routes. The Pacific Ocean had never yet been bridged 
by cable. Two rival schemes were in existence at the present time in order 
to get an all- British calle connecting England with her Eastern possessions, 
and touching only on British territory. The cable should be as far as pos- 
sible on British soil, or lying at the bottom of the sea, where England 
might be trusted to look after it. One route was from England to Gibraltar, 
then on to Sierra Leone, Ascension, St. Helena, on to the Cape, and over- 
land to Durban, and thence to Mauritius, Koko's Island, and Western 
Australia, with the branch which waa already in existence between Mauri- 
tius and Ceylon. The rival to this line was the route from London to 
Newfoundland, through the Canadian dominions to San Francisco, acrosa 
the Pacific and down to Australia. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALRR.] 


Theory of the Ether.—J. Larmor adds a supplement to his 
third memoir on the ** Dynamical Theory of the Ether," in 
which he deals with the d priori difficulties encountered in 
the conception of orbital systems of electrons moving through 
а practically stagnant ether. It is unnecessary, he says, to 
form any notion how such translations through the ether can 
be intelligibly conceived. But, inasmuch as its strangeness 
has often led to a feeling of its impossibility, a kinematic 
scheme must be worked out as proposed, depending upon the 
conception of a rotationally elastic ether. Any hesitation in 
accepting as a working basis such a rotational scheme is no 
more warranted than would be a diffidence in assuming the 
atmosphere to be a continuous elastic medium in treating of 
the theory of sound. As was the case with the elasticity of 
the air, the rotational quality of the incompressible ether, 
which forms a sufficient picture of its effective constitution, 
may have its origin in something more fundamental that has 
not yet even been conceived. 
| {Larmor, Proc. Roy. Soc., №. 398, 1898.] 


Longest Heat Hays. H. Rubens and E. Aschkinass have 
penetrated a step further into the region where the spectrum 
joins the Hertzian wave system. The wave length now 
attained is 0:067mm. or 67и. This is 100 times the wave 
length of red light, and 600 times the wave length of the 
extreme ultra violet light observed by Schumann. It is, on 
the other hand, 60 or 70 times smaller than the smallest 
electromagnetic waves, which are those of Lampa, with a 
wave length of 4mm. This gap therefore remains to be 
bridged, either by reducing the size of the electromagnetic 
waves, or by still further increasing the length of the heat 
waves. It is to be hoped that that will be accomplished before 
the end of the century. The present step was made by sub- 
jecting a beam of heat rays from an Auer burner to five succes- 
sive reflections by rock salt or sylvine. The selective reflection 
is such as to leave practically none but the ‘residual rays "' 
of 56% in the case of rock salt and 67 in the case of sylvine 
to impinge upon the silver-wire grating used for measuring 
the wave length. The amount of energy received on the 
indicator is, of course, extremely small, and can only be 
satisfactorily exhibited by substituti: g for the bolometer 
previously used one of Rubens’ iron-manganin thermopiles. 
By that means it is possible to investigate in detail the 
behaviour of the rays with respect to various absorbents. 
Among solids, some varieties of quartz transmit these rays 
easily, the absorption for 1mm. thickness being only 30 or 40 
per cent. Glass, calcspar, and fluorspar are opaque to them. 
Among liquids, water, alcohol, and ether are opaque, and 
carbon bisulphide, benzol, and petroleum are transparent. 
Generally speaking, the properties of these rays are more 
closely akin to those of electromagnetic waves than to waves 
of light. 

[RUBENS AND ASCHKINASS, Wicd. Ann., No. 6, 1898.] 


Tangential Screening. The sereening actions hitherto con- 
sidered by Н. du Bois are characterised by the fact that the 
lines of force enter the “armour’’ nearly perpendicularly, 
and that the latter, therefore, exhibits free magnetism on its 
gurface. But there is a theoretical possibility of the existence 
of another type of screening action, in which the lines of 
force are parallel to the surface of the screen. The simplest 
case is that of an infinite straight wire carrying a current and 
surrounded by an iron tube. If the space outside the tube is 
screened from the magnetic field due to the current, the 
author would call it a case of tangential screening. Such 
an action has been postulated sometimes for all mag- 
netic substances, and sometimes for such as have a high 
coercive force. The author distinguishes between external 
and internal screening actions, accordingly as the current 
is inside or outside the tube. To simplify matters, he 
takes the toroid of revolution as the typical body, and either 
conducts a current through its centre or applies a number of 
circular circuits along its outside surface parallel to the circle 


of revolution. He makes no experiments, but points out that 
these cases have been realised by Kirstüdter and by W. von 
Siemens respectively, the latter obtaining an equivalent 
case by the circular magnetisatiom of a hollow split ring. 
Kirstadter’s results were distinctly negative. Siemens 
obtained a certain amount of apparent screening, but not 
sufficient to prove that it was not due to unavoidable dis. 
per-ion of the lines of force or to want of untformity in the 
material. If such screening action existed a perpetual-motion 
machine might theoretically be constructed by introducing the 
pole of an indefinitely thin magnet into the magnetised toroid 
through the narrow equatorial section, where it would revolve 
in a circle for ever. | 
[Du Bors, Wied. Ann., No. 6, 1898.] 


Polarised Electromagnetic Waves.—M. Isatrille has traced 
another analogy between electromagnetic and light waves, 
Recent optical researches have shown that a narrow slit trans- 
mits plane-polarised light to different extents according to the 
angle between the slit and the plane of polarisation. This 
should, à fortiori, be the case with electromagnetic waves, 
since they are longer, and а comparatively wide slit should 
have the same effect. Experiment shows that this is the case, 
and that a polarised electromagnetic beam is most easily trans- 
mitted by a slit when the vector of electric force is normal to the 
slit. The receiver used was a coherer, and it was found that the 
position of the axis of the coherer with respect to the slit aleo 
affected the results, The latter may be summarised by saying 
that a slit exerts a polarising action upon an electromagnetic 
wave, and transmits most easily the component perpendicular 
to itself. When the slit is increased in length more energy 
is transmitted, but not in proportion to the length. When 
the width is increased from 5mm. upwards, the energy 
increases slowly at first, and then more rapidly up toa certain 
limit. The coherer responds more readily to vibrations 
which are parallel to its axis than to those which are per- 
pendicular to it. A peculiar action observed is that of a 
wire stretched lengthwise across the slit. If the slit was sò 
wide that the coherer just responded, and the area of the free 
slit was halved by a wire stretched along it, the response 
ceased. But, on widening the slit, the response set in again 
long before the original free area was restored. This shows 
that а continuous surface like the faces of the slit exert a 
more powerful screening action than a wire. This screening 
action is probably due to resonance, and covers some part of 
the area of the slit which immediately adjoins the metal. 

[LATRILLE, Wied. Ann., No. 6, 1898.] 


Current- Intensity of Lightning Flashes.—F. Pockels proposes 
to measure the magnetisation of rock masses with a view to 
determine the intensity of lightning flashes which have passed 
in their vicinity. The problem has been attacked before, but 
the author points out that it is necessary to experiment upon 
some material which contains a magnetic substanee finely 
divided and embedded in а non-conducting matrix, so as 0 
avoid eddy currents and consequent shielding of the interior 
portions. This condition is well fulfilled in the case of basalt, 
which contains finely-divided crystals of magnetite embed 
in a non-conducting material. The author, therefore, outs 
rods of basalt 10cm. long and magnetises them by a discharge 
from some 20 or 80 large condensers, sent through a coil in which 
the rods are inserted. Comparisons between the actual currents 
and those calculated from the magnetising effects show that 
the latter are always too large. In one of the best cases, the 
theoretical current was 2,820 amperes, and the actual current 
2,250. Since the majority of lightning flashes are un 
oscillatory, it should be possible, by attaching rods of ug 
to lightning conductors, to determine, approximately, t i 
current intensity of the lightning from the remanen 
magnetism. It might even be possible to substitute or 
wires for the basalt rods, but in order to guard against errors 
it would be necessary to mount basalt rods and steel n bs 
various thicknesses sidé by side, and to determine whe "i 
the same а intensity was indicated by the rods and 

spectively. 
У á [PocxeLs, Wied. Ann., No. 6, 1898.] 
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А NEW TRANSFORMER STATION IN BUFFALO. 


The Cataract Power and Conduit Co. of Buffalo have put 
the first section of the permanent installation of their Ohio- 
street transformer station into operation. Its function is to 
transform the current received at 11,000 volts from Niagara 
to the lower pressure of 2,200 volts. While current has been 
supplied from this station for some months past, the installa- 


Fic. 1.—General View of Ohio Street Transformer Station, Buffalo. 


tion used was of & temporary nature, the transformers used 
being similar to those employed in the transformer house of 
the Niagara Falls Power Co. at Niagara Falls. The installa- 
tion installed for permanent use was made by the Westinghouse 
Electric and Manufacturing Co. It is located in the centre of 
the elevator district of the City of Buffalo, and already the 
demand for power has been considerable, and several customers 
are waiting to be connected. The building is of brick, the 


Fic, 2.—Low Pressure Switchboard. 


space occupied being 90ft. by 18ft., and the plans of the 
Cataract Power and Conduit Co. contemplate the placing of 
three such outfits as here portrayed and described. When all 
are in place the capacity of the station will be about 10,000 н.р. 

Fig. 1 is a general view of the station. The main trans- 
formers and the high-tension board (which is at the end, over 
the large transformers) have. been placed on one side of the 
room, and the low-tension board and low-series transformers 


on the other side. The wiring, seen to the right, is temporary. 
Changes in the arrangement will be made on the removal of 
the temporary installation, when the high-tension board will 
occupy the end of the room. Four of the large transformers 
have been placed: three for actual service, the fourth as a 
reserve. Each of these large transformers has a capacity of 
850 kilowatts. The outer covering of the large transformers, 
which contains the oil, is of boiler iron, the base plate being 
of cast iron. A cast iron cover, in which are two manholes, 
makes it possible to examine the terminals. In the primaries 
star connection is used, and in the secondaries delta connec- 
tion. The outside diameter of the transformer is a little over 
5ft., and the height about 9ft,, the weight being nearly nine 
tons. The winding of the transformers is made of deep, thin 
coils, the primary and secondary being interleaved. Heavy 
end frames hold the short iron together. Outside the iron 
the various coils are spread apart, thus increasing the cooling 
surface exposed to the oil, without loss of space. Spacing 
strips, placed at intervals when the iron was set in position 
about the coils, serve to increase the surface of iron exposed to 
the oil. When the transformers were made, each coil was 
insulated and treated separately, after which they were placed 
in position with sheets of solid insulating material between 
them. Running down about half the depth of the case of 
each transformer are three coils of iron pipe, and through 
this pipe the water for cooling is circulated. Each of the 
coils, which are connected in multiple, is fitted with a valve 
in order that the flow through the respective coils may be 
adjusted as desired. After this adjustment has been properly 
made the transformer will do its work with but little further 
attention. 

The smaller transformers for regulating the secondary 
voltage are six in number, each of 75 kilowatts capacity. 
They stand in the rear of the low pressure switchboard, and 
are controlled by the three regulating handles seen in front of 
the board. | 


THE INTERPRETATION AND CORRECTION FOR 
LEAKAGE OF CONDUCTOR-RESISTANCE TESTS 
ON SUBMARINE CABLES. 


BY WALTER J. MURPHY. 


If a long cable were cut into by a repairing ship at a point 
at which the true conductor resistance to shore was 8,000 
ohms, and the leakaye through the dielectric such as to be 
equivalent to a small fault of one megohm resistance acting 
at a spot 2,000 ohms from the ship, the C.R. observed on 
board would be 7,964 ohms, while shore would obtain 7,996 
ohms. The ship’s result would thus fall short of the true 
C.R. by 86 ohms, equivalent to an error of, say, 6 nauts in 
length of cable. If, at some subsequent date, the ship lifted 
and tested the cable again at the same place, and the dielectric 
resistance had in the interval fallen to 0:5 megohm, its 
resultant being still 2,000 ohms off, the C.Rs. observed by 
ship and shore would be 7,928 ohms and 7,992 ohms respec- 
tively, the ship's error now being 72 ohms, or 12 naute. 

The dielectric resistance mentioned in the first instance 
might well be the normal insulation of a long cable, and the 
eccentricity of the resultant due to shallow water and a high 
bottom temperature towards one end of the line. The sub- 
sequent fall to half value might probably be caused by the 
weakening of a bad joint at about the position of the 
resultant leak. 

From these examples it will be evident that the normal 
observed C.R. of even a perfect cable may differ materially 
from the true, and that in consequence of changes in the 
dielectric resistance along the line, whether due to variations 
of bottom temperature or to other causes, the conductor 
resistance of the whole or of any portion of the cable may 
apparently alter from time to time. 

Conductor resistance tests cannot therefore be properly com- 
pared until they have been corrected for leakage as well as 
temperature. Nevertheless, it is a general custom to accept 
the observed C.Rs. as true measurements of the lengths of 
cables, and of their sections, and errors have accumulated in 
splice lists and charts in consequence, which make it a matter 
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of difficulty to determine the true distance to & fault or break 
with any certainty, even when а good localisation has been 
effected. Dissimilarity of the results obtained from either 
end, also exemplified in the cases we have supposed, which 
results when the leakage is unevenly distributed, is frequently 
attributed, I am afraid, to want of skill on the part of “ ће 
other man or to defects in his instruments. The real expla- 
nation seems to have escaped due attention, principally, perhaps, 
because no ready means has been available of estimating, and 
of thus becoming familiar with, and alive to, the influence of 
leakage on the tests. It is true that both Hockin and 
Schwendler devised formule for the purpose, but Hockin 
assumes homogeneous leakage, a condition which seldom 
obtains; while Schwendler’s method requires a special test, 
and is, moreover, too lengthy and complicated a calculation 
to be constantly made use of. The subjoined rules and 
formule are so simple that they may generally be worked 
mentally or with the assistance of a slide-rule. They have 
been in constant application for a number of years with most 
satisfactory results, and proved sufficiently accurate for all 
practical purposes. 
study required to obtain a thorough familiarity with their 
various applications, not the least important of which is the 
analysis of the results of the usual weekly tests. 

If (Fig. 1) the leakage along the line AB be collectively 
represented by a leak, =, whose resistance and position are 
such that it has the same effect on the tests taken at either 
end as the real leaks, and « and b be the true conductor 
resistances from А and D to the supposed position of z, then 


the result of a С.К. test taken at A will be =a+ T This 
is less than the true C.R. (a+b) by the difference between 


b: 
and. 
an aF 
At ER гоо р о 
v 
z 
Ета. 1. 
bz [2 
" ° е 7 44 ] 9? = b = ^ ml Pe 
Calling this difference A's “fall,” f, p 5 T 
2 2 
Similarly, B's fall =f,=a- m -= = - 


A and B will consequently only obtain similar C.R.s when 
a=b, that is, when the resultant leakage is central, which 
may be the case either when the dielectric is homogeneous or 
when mutually balancing leaks exist. 
A nor Bean obtain the true C.R. by observation, although in 
short well-insulated cables the difference may not be appreciable. 

Asa 4 and b + are, in fact, each practically equal to the 
insulation resistance, as observed from А and D respectively, 
{Һе last equations may be written 


p? > a 
= 4 
fa r an Jn nm 
where к 2b +: dr. 
B's D. R. | and = A’s D.R. 


They may now be expressed as follows :— 


Rule I.—The “fall” in C.R. due toa leak is directly pro- 
portional to the square of the conductor resistance beyond the 


apparent position of the leak, and inversely proportional to its 


apparent resistance. 


Rule 1I.—The apparent distance of the leak from the 


i f the fall 
‘er ig equal to the square root of the product o 
Made by ilie distant station and the apparent resistance of 
the leak observed by himself. 

а= а АС 


Rule III. he | 
the C.R. beyond the leak n by the — fall 


, 
y = ->e 


Л 


They will repay the slight amount of 


In any case, neither 


— The D.R. of the cable is equal to the square of 


When in equations (I.) and (II.) the difference between r 
and r” is negligible, as will usually be the case, we may take 


а? А 52 | 
Ty fa’ 
and therefore = NAL} 
E N 


and а + = true C. R., 


а= T. C. R. . and b - T. C. R. E 
a /5 NEA NAE 

Hence follows :— 

_ Rule IV.—The resultant leak is distant from each end 
Inversely as the square roots of the falls. 

The true C.R. of а cable should be established by correcting 
the usual weekly tests by the application of the above rules; 
but in cases in which it is not known the following is a rapid 
method of approximating to its value, when L is taken аз а 
probable value, and r' and >” are taken as equal and - r. 


è 2 2 
Since Y =< b? and fi M a Е 
r r 


а? — i? 
т 
where n -a, the difference between the falls, and con- 


sequently the difference between the observed C.R.'s of A 
and B. Then 


dz 


dr =a? — b? = (a + by(a — b). 


But as (a +b), the T.C.R., has been taken as L, b= L -a and 
dr La- (L- a)). 
Hence we have Rule v. 


dr 
a= (г + 7 
- L 
W 
у i Y 
2 у 
Fic, 2. 


taking the + or — sign according as f, or f, is the greater, d 
being the alyebraic difference between them. 


The T.C.R. will then be obtained by adding а? to B's observed 
T 


С.Б. If this result differs materially from L the calculation 
is repeated using the value so obtained as L, but as the errors 
tend to correct themselves this will seldom be necessary. 
working all the formule but the last, it will be found very con- 
venient to write or to think of the „falls“ in ohms, the 43 
and b’s in thousands, and the z values in megohms. Taking 
the examples given above, the ship obtained 7,964 ohms in the 
first case, because 22 1 megohm, was distant 8,000 — 2,0007 
6,000 ohms from the further station, 


_ (6 thousands)? 
therefore f= шер 


and the observed C.R. was consequently 8,000 
7,964 ohms. 

The tests would in practice have 
follows :— 


= 86 ohms, 
- 86 = 


been dealt with a8 


Ships C.R. = 7,964. 
Shore's С.К. = 7,996. 
d=82ohms == 1 megohm about. 
By Rule V., assuming the ship’s position, ап 
T. C. R., as about 7,998 ohms from the shore, 
82 ohms x 1,000,000 =) = 1,998, 
T 1 (7,998 ohms - * p 


and b = 7,998 - 1,998 = 6,000 ohms. T -— 
9 - 8,0009 
From these the T. C. R. = 7,996 +" . 477.996 


d therefore 


6? 647,964 = 8,000 оше 


or 1 

| when 
Had the T.C.R. been known, as бе con ma : 
testing from station to station, it would hav unn 


7,964 + 


dl 
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sary to observe the D.R., since, by Rule IV., the leak would 
be distant from the ship i 


4/8,000 — 7,964 + ./8,000 - 7,996 8 


and the D.R. would be (Rule III.) = мою e a 1 meg. 


The true C.R. is not necessarily a fixed quantity. When 
ihe cable is in shallow water the bottom temperature may vary 
considerably with the season of the year. Curve sheets should 
therefore be kept, on which the value of the T.C.R. and the 
position of the resultant leak obtained by treating the weekly 
tests as above should be systematically recorded. If an account 
of the changes made in the true C.R. by repairs be kept, and 
applied to the results, the curves will be continuous and will 
furnish an interesting indication of the change of temperature 
along the line of cable from season to season and year to year, 
as well as data for the proper correction of localisations. 

A thorough appreciation of the principle involved in the 
foregoing formule and rules will frequently save doubt and 
anxiety when, on hooking а cable or in paying out, а fault 
unexpectedly develops. A C.R. and D.R. from either end, but 


Fia, 3. 


preferably from the ship, will at once show the whereabouts 
of the new fault—whether near the ship or shore or midway— 
and in the latter cases prevent the delay the application of more 
elaborate methods of localisation would lead to, and unneces- 
sary stoppages in paying out. The formule of course give 
the position of the resultant of the normal-resultant and the 
new leak. Thus if the normal D.R. were one megohm, result- 
ing centrally, and a leak of one megohm resistance developed 
at one end of the line, it would appear from the tests to be 
a quarter of the way up the line, and to have a resistance of 
0-5 megohm. Its true position and resistance would be 
obtained as follows :— 

In Fig. 2, y =the normal leak. 

| z= ,, apparent resistance of the new leak. 


l= 77 true » 9 1 
п = ,, apparent distance of the new leak from y. 
m+n= „ true » ” » 


Since - = 2, 12 
+y y = & 
5 m+n 
Again, n= Тү à y. 


Substituting the above value of J, 
zy E 
(ev) m nem 


from which т+п=ң( s +1.) 
y—-z 


An idea of the D.R.s of the sections on each side of the 
resuliant leak may be obtained, if it be safe to assume the 
resultant in each section to be central, as follows :— | 
As x and y are central іп a and b respectively, m = а, and 
n = Ab, it can easily be proved that 


в=4( 1) апа y=2(™ +1). 
| m n 


The importance of the perfect insulation of the testing in- 
struments and connections is clear when it is realised that a 
leak of 8 to 4 megohms on them will cause an error of 88 to 
25 ohms in the observed C.R. of а 10,000-ohm cable. 

Loop Tests.—As the accuracy of the results is thereby greatly 
enhanced, it is very desirable that when it is possible to 
loop two cables their individual C Rs. should be obtained in 
that way. | 

For this purpose the junction of the cables at the farther 
station should be earthed, both when obtaining the resistance 
of the metallic circuit (M.C.) and the added resistance (A.R.). 
A careful consideration of Fig. 4 will show that under these 
circumstances R, the observed M.C., will be equal to the sum 
of the apparent C.R.s of Nos. 1 and 2 cables, or, what is the 
same thing, to the sum of their T.C.R.s, minus the sum of the 
falla observed when A tests the cables singly. 

From Fig. 5 it will be seen that the observed A.R. will be 


Ета. 5. 


equal to the difference between tbe apparent C.R.s of the 
cables, or to the difference between their T.C.R.s plus or minus 
the difference of their falls. This will be the more readily 
understood if it is considered that when the shunting effect of 
the leak on No. 1 is greater than that on No. 2 it would be 
necessary to increase the A.R. to restore balance (by an amount 
equal to the difference of the leakage effects), were the leakage 
to disappear. The converse would be the case if the fall on 
No, 2 due to the leak shunt were the greater. 

Thus the direct result of A’s loop tests will be the apparent 
C. R. s of the cables as if they had been tested singly from his end 
No. 1=} (O. M. C O.A.R.) and No. 2=} (O. M. C. —. O. A. R). 
B will in a like manner obtain the apparent C. Rs. from his 
end, and thus complete the data necessary for the calculation 
of the T. C. R.s or D.R.s, and the positions of the resultant 
leaks in each cable, by the formule given above. 


Fic. 6. 


The use of loops in this way has led to the application of 
the same line of reasoning to loop tests made for the localisa- 
tion of faults, with the consequence that the leakage problems 
to which they give rise have become much easier to understand 
and to solve, and the best conditions under which the tests can 
be taken more easily recognised. The fault in these cases takes 
the place of the earth at the junction. The leakages affecting 
the M.C. and A.R. are consequently redistributed as viewed 
from the earthed point, but as the sum of the falls may at 
once be obtained by ascertaining the difference between the 
true М.С. and the apparent М.С. of the faulty loop, it is 
only necessary to know or to be able to estimate the leakage 
effect on one side of the fault to ascertain the amount acting 
on the other, and consequently the correction necessary to 
reduce the observed A.R. to true. 

By making use of the positions of the resultants recorded 
from week to week, as proposed above, and the splice list D.R. 
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values to splices along the lines, &c., it will generally be 
possible to estimate the leakage acting on one side or other of 
the fault, and to arrange that the station most satisfactorily 
situated in this respect shall localise. The existence of a 
second fault need not interfere with the accuracy of the tests 
if the first be comparatively low in resistance and if precaution 
is taken to so arrange the testing currents that the potential 
at the second fault will be about the same when the A.R. is 
obtained as when the М.С. is taken. 

It should be pointed out that the very prevalent idea that 
4 8 + O. A. R.) will give the true position of the fault is 
only fairly correct when the leakage on one of the limbs is 
comparatively unimportant; and that the distance must then 
be taken along that limb only. But as, unless the matter is 
investigated, there can be no certainty which of the limbs is 
the better insulated, it is as well to analyse the conditions 
completely, especially as the true C. R. to the fault is required, 
and not the apparent, and even a small correction is worth the 
slight further labour. 

The following will illustrate the calculation of the position 
of a fault by loop test. 

The True М.С. 10, 000 + 9,000 = 19,000 ohms. The tests 
give O. M. C. = 18,795 ohms, O. A. R. - 8,187 ohms to No. 2. 

From tests of No. 1 it is found that when the 1.000 ohms 
of No. 2, extending between B and the fault (Fig. 6), is added 
to No. 1, the leak on that side will result 8,000 ohms from the 
fault and have a resistance of 1 megohm. The fall on that side 
wil therefore be 9 000. — .9 ohms. But the total fall 

1 (megohm) 
on the loop is (T.M.C. - O. M. C.) = 19,000 – 18,795 ohms = 
205 ohms. Therefore the fall on the A.R. side is 205 — 9 
= 196 ohms, and the correction, being the difference of the 
falls, = 196 - 9 = 187, subtractive since the greater fall is on 
the А.В. side. 

The T. A. R. is therefore 8,187 — 187 = 8,000 ohms, and the 
true distance of the fault 1(19,000 + 8,000) = 11,000 and 8,000 
ohms along Nos. 1 and 2 respectively. 

The usual rule would give 4(18,795 + 8,187) = 10,991 ohms 
and 7,804 ohms. It is better to correct loop localisations in 
this way than to do so with data obtained from loops taken 
when the junction is freed, because with the earthed junction 
the conditions are similar to those of a faulty loop, and the 
long period of electrification of an insulated loop makes the 
accuracy of the results doubtful and difficult to ensure. 


a 


THE AUTOMATIC TELEPHONE EXCHANGE SYSTEM. 


In an article in The Electrician for May 6th last, page 52, a 
description was given of the automatic telephone exchange 
system of The Direct Telephone Exchange Syndicate 
(Limited). This article described a system in which all the 
mechanism and contacts were included in a single instrument 
for each subscriber, the limiting capacity being 400 sub- 
scribers. An extended system has been devised to accommo- 
date up to 10,000. subscribers, and this was briefly referred to 
in the article. These larger capacity exchanges are equipped 
with what the designers term the ‘‘ bridging” system. The 
working principle and the mechanism are the same as that 
described in the article referred to above, but the circuits are 
slightly different ; a system of junction wires being employed 
in the exchange which gives every subscriber access to all 
other subscribers without requiring such a large number of 
wires as might have been expected in such a system. The 
advantages of this bridging system are that the operating 
magnets for working the instruments, being connected across 
the circuit, maintain a balanced circuit, and not being talked 
through, can be of high resistance, or about 300 ohms; 
the working current is, in consequence, only about 
0:2 ampere, and it is possible to operate over long lines 
using the earth as the return in the calling circuit, but the 
second wire of the line as return when talking; the line con- 
struction is, therefore, similar to that used in metallic-circuit 
systems. 

Fig. 1 diagrammatically shows the talking circuits. P and P’ 
are two telephones connected by a metallic circuit which is 


bridged by the two pairs of magnets mm’ in series. TT’ 
indicate two similar telephones whose mechanisms are at 
different positions of the exchange switchboard; the operating 
battery, one pole of which is put to earth, is shown at B. 
Two gets of mechanism or switches are used in the exchange 
for each subscriber. The first enables him to select the hun- 
dreds or the thousands and hundreds, as the case may be, of the 
subscriber’s number he wishes to call up; by the second in- 
strument he selects the tens and units of the number wished 
for. For the 1,000-subscriber system the numbers range from 


Fic. 1.—Diagram of Talking Circuits. 


“001” to “999,” and for the 10,000-system from * 0001" 
to ** 9999," so that in the 1,000-system three motions, and in 
the 10,000 system four motions are necessary to call up à 
number required. 

In a 1,000 system the selectors are arranged in sections of 
10 selectors each. Each section gives access to 10 connectors 
—one for each hundred up to 1,000, thus making a possible 
10 x 100=1,000 connections. Fig. 2 is a diagram of the 
circuits for one such section, with its ten corresponding 
connectors. 
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Fia. 2.— Diagram of a Section of a 1,000-Subscriber System. 


Each selector, SS’, &c., has access to ten circuits, b, and 
each of these circuits leads to a connector switch, I, I, 1, &. 
each of these connector switches is given the same number as 
the section to which it belongs, and it has access to 100 pairs 
of talking circuits, ö, b”, b”, &c., which are taps from the 
subscribers’ line wires, as shown at n. As an example, if 
telephone P' wishes to call P (No. 901), the switch S first 
selects the ninth circuit of the wires ö, then the connector С 
selects the first circuit of the wires bb; the circuit is now 
complete through the wires n between P' and P. 
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The system of grouping in the 10,000-8ystem is similar in 
principle to that in the 1,000-system just described; in the 
10,000-system, however, the selectors are arranged in 100 
sections of 100 each, and each group has access to 100 con- 
nectors—one for each 100 in 10,000—thus giving а possible 
10,000 connections. 

Fig. 8 sbows a diagram of the circuits of one such group, 
with & part of the attached connectors. In either system the 
talking circuits are completely metallic, the lines 1, 2, 8, &c., 
in the diagrams representing а double wire. | 
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Ес. 3.— Diagram of One Group of а 10,000-Subscriber System. 


In the exchange itself the longest connecting wires are 
86ft., and these are unconnected with anything except 
individual lines until a call is made. 


GERMAN HIGH-PRESSURE REGULATIONS. 


The Verband Deutscher Elektrotechniker has now published 
the code of ** Safety Regulations for Electrical High-Pressure 
Installations," as finally adopted at their annual general 
meeting at Frankfort this year. We give an abstract of these 
regulations below ; the full text may be found in the Elektro- 
technische Zeitschrift of July 28, which paper is the official 
organ of the Association :— 

These rules apply to installations in which the effective pressure between 
any two conductors is 1,000 volts or more. 

81. Definitions. a. /nsulation.—By insulating material is meant а 
fibrous or porous insulating material impregnated with suitable insulating 
compound, or a solid non-hygroecopic insulating material four times as 
thick as is actually necessary to withstand the pressure used at working 
temperatures, Materials such as slate, wood or fibre may be used for con- 
structional purposes, but not as insulation. There must be no perceptible 


surface leakage. 
d. Insulated Conductors.—After 24 hours’ immersion in water, insulated 


` conductors must withstand double pressure if they are to be used for 


pressures under 5,000 volts, and if intended for higher pressure they 
must withstand 3,000 volts excess. The test to last for an hour. 
J. Non-inflammable Objects.—Those which, after ignition, do not con- 
tinue to burn by themselves. 
GENERAL. 

§ 2. Danger Signals.—A red zig-zag arrow is to be visible on the sup- 
porte and coverings of high-pressure conductors. Where such conductors 
are hidden in walls, under floors, &c., this sign must be used to mark the 
course of the conductor. A notice, setting forth the meaning of the 
danger signal, is to be put up in a suitable place. 

8 S. Passage of High Pressure into Low Pressure Circuits. This must 
be prevented or rendered harmless, e.g., by the use of earthing or short- 
circuiting safety-devices or by permanently earthing a suitable point. 

. $4. Earthing Adjacent Metal Parts.—All metallic protecting cover- 
uda perts carrying current, and all guard-wires and guard-nets must be 

§ 5. Prevention of Explosions and Fire.—In rooms where explosive 
gases, dust or fibre are about, machines and apparatus must be enclosed in 
fire-proof boxes. Generally, the installation must be arranged во that the 
sparking in the electrical appliances cannot ignite any inflammable material. 


MACHINES AND TRANSFORMERS. 


§ 6. Generators and Motors. а. With Insulated Frame.—These must 
be surrounded by an insulated pathway for the attendant, and the arrange- 


mente must be such that it is impossible to touch simultaneously a charged 
part of the machine and the frame or an insulated body. . 

b. With Earthed Frame.—All charged perte which are accessible during 
working must be protected by earthed metal covers. | 

$ 7. Exciter Circuits.—If the high-pressure machines are not earthed, 
§ 6 а is applicable also to the exciters and their circuits. | 

§ 8. Transformers.—a. 8 6 applies to transformers in accessible posi- 
tions, but not to transformers in special chambers only accessible to autho-. 
rised persons (“ instruirtem Personal") if an arrangement is provided 
by means of which the frame can be earthed before handling. 

b. In the case of series connection, the transformer must be so con- 
structed, or an automstic arrangement must be provided, to prevent 
dangerous heating from occurring in the transformer if the secondary. 
circuit is interrupted. 

c. The transformer must withstand the pressures specified in rule. 
8 1 d between the high-pressure winding and earth, frame and low-pressure 
winding respectively for one hour. 8 

ACCUMULATORS FOR HIGH PRESSURE. 

$9. Accumulator rooms -must be lit only with incandescent tampe, must 
be well ventilated, and no glowing or burning objecta are allowed during: 
charging. Each cell is to be insulated from the frame, and the latter from 
earth by glass, porcelain or similar non-hygroscopic supports. Arrange- 
ments must be made to prevent danger to the building if acid leaks out. 
The high-pressure batteries must be surrounded with an insulated path- 
way for the attendant, so arranged that it ie impossible to touch points 
between which a higher pressure than 250 volts exists. Batteries for 
exciting high-pressure machines must be in accordance with these regula- 
tions if the frames of the machines are insulated. 

HiGH-PRESSURB APPARATUS. 

510. Switchboards. Switchboards must be built of non-inflammable 
material, with the exception of the supports and framing. | 

a. Front.—If the floor in front of the board is insulated, all current- 
carrying portions must be inaccessible, and all other metallic parts which 
are accessible must be connected together and insulated from the earth. 
If there is no insulated floor, current-carrying parte, if not earthed, must 
be eS and accessible metal parte not carrying current must be 


b. Back.—If the back of the switchboard is not locked so as to be. 
inaccessible to all but specially-authorised persons, the same rule applies as 
for the front. If the back has to be accessible during working, the 
distance between unprotected current-carrying parts and the opposite 
wall must be at least 1 metre. If the latter also carries charged metal 

at an accessible height the horizontal distance to these must be at 
least 2 metres, and the space must be divided by a railing. А 

811. Apparatus.—All apparatus must be arranged so that no person 
can be injured by splinters, sparks, or melted material. T'he bases must be 
of non-inflammable insulating material, and covers must be provided as far 
as necessary to separate them from inflammable objects. All parta of appa- 
ratus that can acquire а high pressure must, if withiu reach, be provided 
with covers. All contacts must be so constructed that the strongest 
current they аге used for will not cause a higher rise of temperature 
than 50?C. 

812. Puses.—The rules for fuses are very similar to those for low- 
pressure installations, the sizes being determined by the section of tbe 
conductor to be protected. (А table is given.) The fuse-wire or strip, if of 
soft metal, must be mounted in contact-pieces of copper or similar metal, 
во that contact is not made directly between the soft metal and the fuse- 
holder. Fuses must be so constructed that they can be attended to with- 
out danger during working. Neutral wires of three and five-wire systems, 
and of polyphase systems and earthed conductors must not carry fuses. 

§13. Lightning Protectors.—All machines and apparatus connected to 
overhead conductors must be provided with lightning conductors, which 
remain effective after repeated discharges. 

$14. Switches.— Besides the usual rules, it is specified that earthed con- 
ductors are not to be provided with switches, and that neutral wires must 
only be capable of being switched off simultaneously with the outer wires. 
Also that, if the floor in front of the switchboard is not insulated, the 
switch must earth the outside circuit after it is switched off. 

CONDUCTORS. 

815. General. —Joints must be soldered. Corrosive soldering fluids must 
not be used. The insulation of joints must be as good as that of the con- 
ductors jointed. Joints in suspended wires must be relieved from strain. 
The ends of cables connected to switchboards and apparatus are to be 
sweated, and conductors over 25 eq. mm. in section must be sweated into 
sockets. 

$16. Overhead Conductors.— These must be of bare wires. They must 
be at least 6 metres from the surface of the ground and 7 metres when over 
roads or paths. They must not be within reach from buildings, in the 
ordinary course. Their section must be at least 10 sq. mm. The length 
of span and the sag must be so calculated tbat wooden poles have a factor 
of safety of 10, iron polea 5, and conductors 5, at —25°C. Wind- pressure 
is to be taken account of as amounting to 125kg. per 1 square metre. 

517. Precautions for Overhead Conductors.—Overhead conductors 
along public thoroughfares must be arranged so that, if the conductor or an 
insulator breaks, the conductor is prevented from falling or is discharged. 
Guard wires are to be used in towns, near buildings and where the line 
crosses public thoroughfares. Overhead wires in towns must be capable 
of being switched off in sections. Where conductors cross other con- 
ductors, guard-wires or guard-nets are to be used, unless the poles are 
arranged so that contact between the wires is impossible. If telephone 
wires are fixed on the same poles as high-pressure wires, provision must be 
made at the telephone station for preventing danger to those using the 
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telephone. When high and low tension conductors are fixed оп the same 
poles, arrangementa must be made to prevent contact between them in 
the event of one breaking. 

$18. Conductors in and on Buildings.—Bare wires are only allowed in 
fire-proof rooms with non-inflammable contents. They must be fixed on 
upright insulators, as must also insulated wires unless they are enclosed in 
earthed metal or metal-encased tubes. All high-pressure wires must be 
surrounded by protective coverings (earthed where accessible) in such a 
way that the conductors cannot be touched. In particularly inaccessible 
places a guard.net of at least 15cm. mesh may be substituted for this 
covering. Conductors, whether bare or insulated, must be kept at a 
distance of 10cm. from the wall, except in passing through walls and 
ceilings when 5cm. distance suffices. Or in the latter case they may be 
passed through an insulating tube which projects 5cm. through the wall at 
the end. "These rules do not apply to armoured cable. 

819. Tubes for Wires.—These must be of strong metal at least 1mm. 
thick. Joints in the tube itself must be electrically continuous, and there 
must be no conductor joints within the tube. The go and return wires 
may be laid in the saine tube, in the case of continuous current, and must, 
in the case of alternating currents. 

& 20. Section of Conductors.—The maximum currents allowed in con- 
ductors of various sections are веі forth in a table differing but slightly 
from those for low-pressure conductors, except that a minimum section of 
1:5 sq. mm. is allowed. | 

$21. “ Flexible.” —This is not permitted for higher pressures than 250 
volta. 

$22. Cable.—Lead-covered cable, unless armoured, must be protected 
from mechanical injury, and may not be hung on pipe-hooks. "The ends of 
lead-covered cable must be sealed so as to prevent the absorption of 
moisture. Where armoured cables are used, go and return conductors for 
alternating currents must all be contained in the same cable. The 
conductors of vulcanised rubber cables must be tinned. 


Lamps ON HIGH-PRESSURE CIRCUITS. 

& 23. General. Easily accessible lamps must be protected by an earthed 
covering. Lamps must be provided with switches. Lampholders must 
be protected from the touch or earthed. Insulated wire must be used for 
lamps. In series of lamps each lamp must be provided with an arrange- 
ment to short-circuit it or close a shunt-circuit if connection within the 
lamp is broken. 

§ 24. Glow Lamps.—In rooms referred to in § 5 glow lamps are to be 
provided with strong air-tight glass globes covering the holder, and not 
removable without some appliance. These globes must again be surrounded 
by earthed metal cages. When lamps can come into contact with inflain- 
mable material such globes or cages must also be used. 

6 25. Arc Lamps.—Arc lamps may not be used in rooms referred to in 
§ 5. All arc lamps must be provided with ash-guards. 


SUPERINTEN DENCE. 


§ 26. Installations to be tested for insulation with at least 100 volts’ 
pressure before putting into operation ; the same applies to extensions. 
Arrangements are to be made by means of which the condition of the 
insulation of the whole installation can be continuoualy observed, and а 
record is to be kept. At least once а year а thorough inspection of the 
poles, conductors, safety devices (including cut-outa) and earth connections 
must be made, and all overhead wires must be visited at least once a 
quarter. Records of these inspections are also to be made. 


REGULATIONS FOR SAFETY DURING WORKING. 


§ 27. Work on the high-pressure network and current-consuming devices, 
including attendance to lamps, is only to be allowed when the pressure is 
switched off and the current-carrying parts are earthed and short-circuited 
in close proximity to where the work is being done. In cases where it is 
indispensable, work may be done on parts carrying high-pressure current 
in central stations and sub-stations, but such work is only to be done upon 
the instructions and in presence of the forernan or his representative. No 
man may undertake such work unaccompanied. Instructions as to the 
treatment of persons rendered insensibie by electric shock are to be posted 
up in а prominent position. The manipulation of switches and changing 
of fuses do not come under this rule. 

DRAWINGS, 

§ 28. There are to be diagrams and scale drawings of the switchboards 
in generating stations, and detailed plans of transmission lines, conductor 
networks and consumers’ premises. 

A long list of more or less arbitrary symbols to be used in these draw- 
ings is added.* 
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INSULATION AND CONDUCTION. T 


BY REGINALD A. FESSEN DEN. 


Before entering upon the discussion of the various purposes for 
which insulation is used, and of the substances best suited to each 
case, it may be as well to give а brief account of the manner in 
which the current passes through materials. 

1. By actual Convection.—That is by particles of the insulator, or 
of foreign substances, taking a charge from one electrode and 
moving with it to the other terminal under the influence of the 
voltage. This action is similar to that of the moving pith ball 


* See Zhe Electrician, Vol. XXXIX., p. 470. 
T Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


between the two knobs of a Holtz machine. The ball C (Fig. 1) 
having touched A and got a + charge, is repelled and moves over 
to B, where it gives up its charge, takes up a - charge and moves 
back to А. This phenomenon is notknown to take place in solids, but 
it is quite marked in gases, vapours and fluids. Where oil is used in 
transformers, this form of leakage may cause quite serious trouble, 
owing to the large surfaces and their proximity. In addition, as 
Prof. Elihu Thomson pointed out some years ago, with high poten- 
tials, impurities in the oil are apt to group themselves along the 
lines of highest slope of potential, like the iron filings around a 
magnet, and if, as is generally the case, the impurities have a higher 
specific inductive capacity than the oil such а group is thus apt to 
form a bridge between two points of great difference in potential, 
hence causing an arc. In those convection currents it is not, I 
believe, the very small particles which cause the trouble, because 
small bodies, when charged from а comparatively large and smooth 
one are not repelled but attracted ; consequently a small grain of 
dust after touching a highly-charged flat conductor would remain 
close to it if there were no negatively-charged particles near it to 
drag it away, or no currents in the oil to wash it off. This form of 
leakage is due to the motion of a portion of the oil ав a whole and 
not of its individual particles, and if we can break up mechanically 
these currents we can to a great extent stop the leakage from this 
cause. This may be done in three ways : (1) By using oil of great 
viscosity, in which case, however, we lose the chief advantage of oil 
insulation, i.e., its ability to reinsulate quickly after a discharge. 
(2) By putting pure dry cellulose in some form or other between 
the charged surfaces loosely, so that the oil can filter through it 
easily and any air escape readily, but sufficiently close to prevent 
any rapid flow. Pure cellulose has the great advantage that when 
well boiled in the oil it has approximately the same specific conduc- 
tive capacity as the oil. No varnish or shellac should be used in 
the oil for reasons given later. (3) By dissolving a solid, non-dis- 
associating substance in the oil in such excess that it crystallises 
out at ordinary temperatures and forms with the oil a soft gela- 
tinous mass, not fluid, but yet capable of allowing the oil to ooze 
through its substance. This has many of the disadvantages of (1), 
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but it has one advantage, in that the substance chosen may be one, 
like paraffin, having a large specific heat of liquefaction, and conse- 
quently an overload will not raise the temperature of the oil above 
a fixed point till the para ffin is all melted. 

2. Conduction in Solids. —16 is not absolutely certain that all соп: 
duction is not by convection, but the terms are here used with their 
usualsignification. In solids we do not know as yet exactly how 
the discharge is handed on, but I have noted a very remarkable 
fact, which is quite significant and suggestive, ie., that the 
conductivities of metals are proportional to the quantity 


№! elasticity --valency. This fact was discovered by the writer in 
density 
1892,* as the result of several years’ tedious work in collecting 
physical data and combining them into formule to see if any law 
could be found. It was stated in the article referred to that this 
formula could not be quite correct. This was for the following 
reason : silver, gold and aluminium should, from the formula, have 
resistances proportional to the square roots of their densities multi- 
plied by their valencies, i.e., in the ratio of 
410-6 : 19°26 : \/2-65 x 3 ie., 100 : 136 : 150. 

Now at this time the best determinations of the resistance of alu- 
minium with which I was acquainted gave it as 193 to silver 100. 
It was, therefore, with considerable pleasure that 1 saw the recen 
determination of Messrs. Richards and Thomson (published last 
year in the Journal of the Franklin Institute) Their results for 
aluminium, 99:66 pure, were: aluminium: silver :: 163: 100, and 
they expressed the opinion that the value for pure aluminium, 
when hard-drawn, would be 66 per cent. of the conductivity 9 
copper. This result is so close to the calculated result given in the 
Paper referred to, i.e., 17 : 27 2100 : 159, that I feel justified 1D 
considering that the formula given may be found fairly accurate 
when more exact determinations shall have been made. ‚ 

This formula throws a certain light on the nature of conductivity 


* Science, July 22, 1892. 
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in solids, апа why some solids are insulators. Ког the formula 


№! а is the same as that for the velocity of sound in а body. 
ensi 

Now, in the convective discharge, the electricity was handed on 
with the same velocity as that with which the particles moved. In 
fluids, ав we shall see, the electricity is handed on with the velocity 
with which the ions move. In both cases the electricity travels 
along on the particles of matter. The idea that electrical flow in 
solid conductors might also be a simple handing on from one atom 
to another suggested itself nearly a decade ago to Prof. Lodge. 

We have seen that the electric resistivity varies directly as the 
valency ; also there is some evidence to show that the polymerisa- 
tion varies as the valency. "Therefore we are led to assume that 
increase of resistance accompanies polymerisation or the linking 
together of the atoms into groups. We see that this might hinder 
the transmission in various ways, since the groups would not vibrate 
so quickly as the single atoms, and there would be fewer of them 
per unit cross-section. Anything, therefore, which tends to give 
molecular complexity tends to give high resistance ; hence we see 
why alloys are generally higher in resistance than the average of 
their components. "The resistance increases with density and mole- 
cular complexity, and inversely with the elasticity. Consequently, 
whether a resistance increases or decreases with temperature will 
depend upon whether the molecular union is weakened at a less or 
greater rate than the elasticity falls off. In getting a concept of 
this we may consider a conductor as analogous to a Government 
department, the different atoms or officials being bound together 
into groups by valency bonds, the analogue to which is evidently 
“red tape.“ The rate at which a given impulse is handed on will 
evidently depend inversely upon the amount of red tape and the 
density or stupidity of the individual official. The two causes are 
often confused. We must therefore, for solid insulation, get sub- 
stances which are strongly linked together, of great density and of 
small modulus of elasticity. The first is the property which varies 
most, since density and elasticity vary between comparatively 
narrow limits. 


3. Conductivity in Fluids.—The nature of the manner in which 
electricity is conducted in electrolytes has been very thoroughly 
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worked out by Clausius, Arrhenius, Hittorff, Kohlrausch, Nernst, 
Ostwald and others, and the work of these physicists has led to the 
linking together of results in a way which is simply marvellous. As 
the resulta can be obtained from works on physical chemistry, only 
a very brief тезите is given in the Paper. 


4. Conductivity in Gases.— There is much evidence to show that 
conduction in gases is electrolytic, more especially J. J. Thomson's 
beautiful work on this subject. Also the fact that in air or CO, 
carbon is deposited on the negative pole, sometimes to the thick- 
ness of more than an inch in enclosed arc lamps, according to 
Marks ; while in hydrogen or hydro-carbons in many instances the 
carbon is deposited on the positive carbon, would seem to favour 
this view. Also in its favour is Prof. Elihu Thomson's observation 
of the formation of copper trees in incandescent lamps with 
coppered filament joints. Against this is Schuster's observation 
that the metallic lines in the spectrum have a fairly high velocity, 
and also the general appearances of the arc, which looks as if some- 
thing were going in one direction down its centre and something 
else back on the outside. Also there is one other phenomenon 
which looks as if it were convective. This is the fact —that if we 
take a solid carbon and bring it nearer to а similar carbon while 
the current is passing, the resistance first decreases and then 
Increases. This was, I believe, first pointed out by Mrs. Ayrton in 
her admirable Paper on the subject. The reason of it has not, I 
believe, been given; it seems to be due to a necessity for cir- 
culation in the arc. If we have two carbons, as in Fig. 2, at 1, the 
centre part of the current seems to flow all right, but the part B 
cannot flow unless the + carbon is vere hot, and this is only cured 
by either increasing the current so as to heat the whole carbon up, 
or by reducing the cross-section, as at 2 in Fig. 2. Whethera 
carbon is cored or not has nothing to do with this increase of resist- 
ance on the distance being shortened, as all that coring does is to 
diminish the cross-section of the carbon, and I have repeatedly 
found by actual test that the difficulty is entirely obviated by using 
carbons of X or — cross-section, provided the greatest thickness at 
any point of the cross-section is less than that of the cored. The 


phenomenon is evidently analogous to the jumping back of the 
discharge in а Geissler tube when the electrodes are brought too 
close together. The theory of this was given by J. J. Thomson, 
and it was by applying this that I got over the difticulty with the 
carbons. A true arc can be run from a much lower voltage in open 
air than is generally supposed when the section of the carbon at 
any point is not more than j;jscm. thick. On the whole, the 
evidence seems to be in favour of the belief that both convective 
and electrolytic discharges take place in air. The whole subject is 
very fully treated in J. J. Thomson’s ‘‘ Recent Researches in 
Electrieity and Magnetism." There can be, in my opinion, very 
little doubt but that when a true electrolytic discharge takes place, 
as it does in a hot flame, the conductivity is proportional to the 
velocity of sound in the gas, though so far I am not aware that any 
experiments have been made on the subject. It is possible that in 
certain cases the elasticity itself may be a function of the slope in 
the electrostatic field. As the vacuum increases up to a certain 
point, the dielectric strength decreases, and this point depends 
somewhat on the electrodes and voltages, and has led to the 
amusing result, that on the average every two years the discovery 
is announced that a vacuum is a good conductor. Above this the 
diecharge appears to get more and more convective, and a fact may 
be stated which I have not seen mentioned, i.e., that the largest 
quantity of X-rays is not got from a tube unless the path of the 
positive particles back to the cathode is blocked up as much as 
possible. An experimental tube, made by Mr. Meadowcroft for the 
writer last spring, in which there is a small tube running from the 
back of the anode to the back of the cathode which can be blocked 
up by tilting it, shows this very nicely. 

As regards the electrolytic discharge, this can only take place 
when the gas is disassuciated by heat or by a strong slope of 
potential. To the convective discharge the same remarks apply as 
to the convective discharge in gases. At ordinary pressures the 
only gases which allow a discharge to pass easily are helium, argon, 
and possibly that unknown gas whose spectrum we see in the light 
of the aurora borealis. Helium, as shown by Ramsey, behaves at 
ordinary pressure much as air at low pressure, and a spark will 
jump through it for about 30 times the distance it will through air 
at the same pressure, when the pressure of both approximates that 
of the atmosphere. 


Hicr RESISTANCE INSULATION. 


In laboratory apparatus in many cases, for instance with elec- 
trometers and resistance boxes, we need as high ohmic resistance 
as it is possible to get. Here, however, we are met by the fact 
that the two substances most commonly used, i.e., hard rubber 
and glass, are among the poorest insulators known for this class 
of work. 

Rubber is very objectionable from the fact that whilst it pre- 
sents a nice bright appearance when new, it contains sulphur and 
is very easily oxidised, especially when exposed to light. A film 
of sulphuric acid is thus formed on the surface, and if the tongue 
be applied to a piece of rubber which has been in use for some 
time the taste of the acid is very strong. I have seen the top of 
a Wheatstone bridge, supposed to be capablo of measuring 
accurately to one part in 5,000, in which the total length exposed 
to leakage, divided by the average distance between which leakage 
could take place and the average voltage was only 0:008, with the 
top so acid that the tongue could hardly be allowed to touch it. 
As a rule it is very hard to remedy this; rubbing the surface 
does no good, as the acid extends in to some distance. Rubbing 
with cigar ashes is advocated by some, but I should fancy it 
would be almost impossible to remove the last traces of alkali. 
The method used by the writer is to steep the rubber in warm 
10 per cent. caustic soda, then in warm distilled water, frequently 
renewed, then drying in the dark quickly and rubbing with pure 
paraftin, treated as described under рагаћп, then polished while 
warm. This does good for a time, until the paratlin takes up 
dust. For rods, а good way is to treat as above and coat 
lin. thick with paraftin; then run over the rod with a wooden 
die and cut a thread in the paraftin. Run over the thread about 
once a month, and good results will be obtained. With bridges, 
however, it is impossible to remove the top, and the only thing 
which can be done is to keep them covered up from light. Rubber 
has also one other disadvantage, in that it does not show dirt, 
and where rubber comes in contact with copper it is apt to rot. 

Glass is very bad because the alkali in it has a great affinity for 
moisture. The alkali is slightly soluble, and hence it is the custom 
with analytical chemists to boil all beakers used in exact work for 
several days before using, so as to get the soluble alkali and silica 
out of them. When possible this should be done with the glass of 
electrical apparatus. Another very serious trouble is that the 
angle of contact between water and glass is zero, so that when a 
drop of water is placed in the middle of a pane of clean glass it 
immediately spreads all over it in a thin Aim. This method is 
used by chemists to determine when a glass is clean. Nothing 
much can be done with glass but to keep it dry. Sulphuric acid is 
generally used, but it sometimes, if allowed to get dust in it, gives 
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off vapours which condense on the sides of the apparatus. This, 
however, does not often happen. 

Evidently we need some substance of high ohmic resistance 
and one which water will not wet. Boys, who has earned the 
thanks of electricians for his happy discovery of an almost perfectly 
elastic fibre, has given us also, as he himself has pointed out, such 
an insulator in quartz. Dip а thread of glass in water and lay it 
between the knob of а charged electrometer and the ground, and 
the leaves close almost at once, the whole fibre being covered with 
a film of water. Treat a quartz fibre similarly and the water slides 
off it, or remains in little drops each separate from its fellow, and 
the insulator is apparent as good as the air itself. Quartz 
should therefore used as much as possible in electrical 
instrument work. It can be melted in a powerful gas-flame 
furnace, and though it can never be melted down free from small 
bubbles, these make no difference except in appearance. It is, 
however, possible to obtain glass which contains no alkali, and 
resembles quartz in that it is not wet by water. Such a substance 
is Faraday's borate of lead glass, as he himself points out. This is 
however too brittle for most work, but by ап admixture with silica 
а glass could no doubt be made which would be perfectly satisfac- 
tory. If some glass manufacturers would take up this question 
and furnish us such a material for electrical instrumenta, the greater 
part of the present annoyance met with in making delicate experi- 
ments would vanish. It would not leak, would show dirt, could be 
readily cleaned, and would be free from one of the great disadvan- 
tages of rubber, i.e., a large coefficient of expansion, which is 
always making trouble by bending terminals of resistance coils, 
thus changing their value and sometimes opening the circuit. It is 
also probable that a fine grade of porcelain would be a great benefit 
to the electrical profession, if coated with а good non-alkaline glaze. 

For insulating the coils of resistances it is doubtful if we have 
any gcod solid material. For paraffin cannot be used, as its expan- 
sion and contraction are so great that large pressures are put upon 
the wire and the resultant strains change the resistance. It might 
be easy enough to prevent the strain on the first solidification in а 
way similar to that devised by Rowland for cementing flat mirrors 
without buckling them, i.e, by mixing a little glycerine with the bees- 
wax ; the glycerine not dissolving in the beeswax makes it act likea 
viscous fluid, i. e., deform under the action of infinitesimal forces 
in time. The glycerine, however, finally works its way out like zinc 
in a resistance alloy (as first pointed out by Mr. Weston), and if a 
similar method were used with the coils, it would still be subjected 
to strains on change of temperature. Another objection which has 
been made in England, is that paraffin absorbs moisture. It is 
possible that this is due to the dissimilar methods of producing 
American and English paraffin, as I have never had to complain of 
this, except of course when cold paraffin was placed in saturated 
moistair. The insulation resistance of paraffin seems, however, to 
be markedly increased by the treatment mentioned below. The 
great objection to paraflin is its tendency to collect dust. Shellac 
has been recommended, and since the coils are in the dark the 
material will oxidise but slowly, and if care be taken to use pure 
alcohol for а solvent, and not denaturised spirit (which some- 
times contains conducting impurities), has a very high resistance 
when dry. Some forms of Japan lac seem to remain flexible 
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Oil is sometimes used for resistance coils, and this is without 
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doubt the best method, since the great point in the use of resistance 


coils is to know their temperature. The writer's experience with 
manganin and constantin as practical laboratory standards has been 


unfortunate, and he has hence decided to use only standards of : 


pure lead run into glass tubes and kept in water. 
that, other things being equal, the most sensitive Wheatstone 
bridge is that which takes the greatest current without appreciable 
heating, and in the ordinary form of resistance coil a very small 
current will heat the interior up to such a temperature as to alter 
the value. Moreover, if the coil is of a material not affected by 
such changes of temperature, it (with our present alloys) will have 
a larger temperature coefficient, and as the temperature of the 
interior of the coil is not known this introduces another uncer- 
tainty. With theoil mounting, however, this isall done away with, 
and pure oil has a very high resistance for low voltages. 

For condensers and induction coils it is not only necessary to 
have materials of great ohmic resistance and of great dielectric 
strength, they must also be perfectly pure and free from admixture. 
For the first two properties there is nothing so good as paraffin, 
when properly used, all compositions such as beeswax (cerotic 
acid), &c., being quite inferior in both respects. Paraffin, and 
what is practically the same thing, pure ozokerite, will stand, 
according to the tests of Mr. Chesney, which I had the pleasure 
of witnessing, at the rate of 500,000 volts per inch. This I have 
confirmed up to 60,000 volts, alternating. Most substances, such 
for instance as glass, are at once cut out from consideration from 
the fact that they have too much electrical absorption, and heat 
when subjected to a fluctuating voltage. un 

We must have an electrically homogeneous dielectric, i. e., one of 
the same specific inductive capacity all through. This is for two 


The reason is ` 


reasons. First, because, if we have a dielectric А between two 
charged conductors, the introduction of a dielectric of greater specfic 
inductive capacity, even if of infinite dielectric strength and ohmic 
resistance, will cause A to break down. To take a numerical case 
—suppose we have two plates, lom. apart, and attached to the 
terminals of a 10,000-volt alternating-current dynamo (Fig. 3 
Suppose the dielectric, air, to support 50 per cent. more than this 
pressure. Introduce two plates of glass of К —8, each gem. in 
thickness. Since the voltage divides itself up inversely to the 
capacitance, we will now have 8,889 volts between C and D. This 
being at а rate of 17,778 volts per centimetre, and as it only sup- 
ports 15,000, we will get a spark between C and D at every reversal 
of the voltage, which will quickly heat tho glass and make it con- 
duct. The fall potential of 10,000 will then be between C and D, 
and a regular arc will form. Thus we see that the introduction of 
a good insulator will, in all cases where an intermittent or alter- 
nating voltage is used, have the paradoxical effect of weakening the 
insulation, unless the whole space is filled up with the material. 
This weakening is not generally apparent at once, as the spark 
takes some time to eat its way back, and this explains why many 
induction coils only last for а few years of operation. 

Another cause is that treated of by Poisson, Clausius and Max- 
well* This is, that layers of dialectrics of different capacities and 
resistances show electrical absorption, and this theory has been 
proven experimentally by Muraoka, who showed that by taking 
two fluids, neither of which showed absorption, a layer of one on 
top of the other did do so. Maxwell treated the general case. It 
has, however, been treated in a more specialised way in La Lumière 
Electrique, in 1891. In this Paper are brought out the following 
points :—(1) A dielectric containing conducting particles of water, 
for instance, may be considered as an arrangement of condensers 
and resistances in series and shunt with each other. (2) A con- 
denser can show large residual charge, though its true ohmic resist- 
ance is infinite. (3) With dielectrics showing absorption, there 
will be found some discharge time at which the amount of discharge 
will be constant at all temperatures. (4) Why in some tests іпви- 
lation seems to belower with higher voltages. (5) Why the presence 
of conducting particles increases apparent capacity. (6) That to 
get true ohmic resistance of most dielectrics, voltage must be kept 
on for а long time, even for days. (7) Why Siemens' method of 
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taking the rate of loss of charge by electrometer does not give 
correct results. (8) That specific inductive capacity of such dielec- 
trics can only be determined by rapidly alternating currents. This 
possibly explains an effect noticed by the writer many years ago, 
i.e., that an alternate-current static wattmeter immersed in water 
did not give anything like the torque it should have if the true 
value of K for water were 80. (9) 'l'he importance of getting out 
ute last traces of water in -gutta-percha and paper when used for 
cables. 

As mentioned, this author considered a simple case of Maxwell; 
general theory and proved the above results by making act 
measurements on condensers and resistances connected up во ав to 
correspond to a simple case of a dielectric of high resistance with 
conducting particles in it. This Paper should be read by all elec- 
tricians, especially those concerned with cable work. I would like 
to speak of this subject more in detail, but for lack of time will 
only add that most of the conclusions in that Paper have been con- 
firmed by me, and that some which had been arrived at indepen- 
dently were seen to be in perfect agreement. 

It 18 this absorption and the consequent losses which make glass 
useless as an insulator against high alternating voltages. In some 
experiments made by Mesars. Stanley and Chesney which were 
shown me, the glass plates of the condenser when on an alternating 
voltage (though thick enough to have stood ten times the direct 
current voltage) after a few moments got hot, sparks could be seen 
passing inside the glass, and the plates finally broke down. Glass 
is not homogeneous, as it is made up of а number of substances, 
some much better conductors than others, and of different capacities 
and all stirred together but not dissolved. This is shown by the 
care which has to be used in getting glass homogeneous enough for 
optical purposes, if even having, as has been told me by Mr. 
Brashear, to be kept perfectly horizontal when annealiog, as the 
heavier parts tend so much to sink down to the bottom, even DE 
the glass is only plastic, that the only way to do is to keep the levels 
of different density parallel to the surface of the disc so that thelr 
effect on the light will be as equal as possible for all rays. Other- 
wise one side of the lens would be of heavy glass and the other 


light, while at present it is so arranged that one face is dense 8D 
do AQ AM df 3E 
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the. other light. Mica is much less objectionable, especially if its 
cracks are filled up and it is well dried. Paraffin when properly 
treated makes very good condensers. The old method of piling 
together pieces of paraffin paper and tin foil and then pressing 
them, left much air and moistureinside. This produced large elec- 
trical absorption and gave large capacity. Messre. Hutin and 
Leblanc were the first to discover that good condensers could be 
made by heating such condensers till the moisture and air were 
expelled. Their results* showed that the specific inductive 
capacity of this more homogeneous dielectric could be reduced 
from 8 to 2:0. I have myself found it come down as low as 2. 
They then found that the tame results could be obtained by heat- 
ing the paper before making up the condenser. Since then this 
method of forming condensers by heating them to expel moisture, 
air and acid has been used quite generally, with some modifications 
ard improvements, resulting in a shortening of the process. 

It may be said, as a general rule, that the capacity of all sub- 
stances showing absorption may be reduced by this treatment, 
if the heating be kept up long enough. А great many oils, for 
instance, are given high capacities, but I have found that in many 
cases this can be greatly reduced by this method, and that the 
slight remaining excess of K over that called for by Maxwell's 
theory can be almost entirely removed by removing the free fatty 
acids, mucins, &c. Oils tested by me were olive, castor, linseed 
and cotton seed. All these have very high insulation resistance 
and low specific capacity when so treated and purified, but they 
soon lose this again when exposed to air. It is evident, there- 
fore, that the anomalous results obtained by Hopkinson and others 
were due, in some cases at least, to impure material, strong proof 
of the correctness of Maxwell’s theory. t 

But when the substances are not themselves solid, but viscous, 
they must have a mechanical backing. For this, pure cellulose is 
generally used. Pure cellulose contains some loosely-combined 
moisture. Consequently it can exist in two states. Dried below 
100°C. it decreases its specific inductive capacity very much, and 
has very high resistance and is flexible. Kept above 100°C, for any 
length of time. it loses some of its combined water, has a much 
higher ohmic resistance and its specific inductive capacity sinks to 
l'90r2. It, however, becomes very brittle, and even though the 
temperature be only a few degrees above 100°C. it finally cannot be 
bent without breaking. (This brittleness must be carefully distin- 
guished from the so-called rottenness which cotton fabrics get when 
dipped in linseed о and dried. The fact that cotton tears easily 
in such a condition is due to the same cause as makes a wire 
mosquito netting tear when painted, i.e., the fibres are stuck fast by 
the varnish and cannot help one another. This can be proven by 
removing the dried oil, when the fibre will be found to have nearly 
its original strength). In this condition it is best suited for making 
condensers. The paraffin itself is greatly improved, as was pointed 
out by Hutin and Leblanc, by heating to about 140°C. Three hours’ 
heating I have found satisfactory. The dried paper, immediately 
on removal from the oven, is plunged into the hot paraffin, so as to 
protect it from absorbing moisture. The condenser is then made up 
and boiled, so as to remove the air, for several hours. This boiling 
method was described in a recent patent as a nevelty, but it was 
used by Mr. Chesney, at Pittsfield, in 1891. A condenser so made, 
if perfectly pure cellulose is used (perfectly pure paper is used in 
practice), and with pure paraflin, will stand 250 volts per one- 
thousandth of an inch when the dielectric is less than 0 Olin., and 
at a higher rate for greater thicknesses, when the effect of small 
defects in one sheet of paper is not во serious. 

Practically the same remarks apply to the making of induction 
coils. Here, however, we meet with the great difticulty that the 
Lepus in cooling is sure to shrink, and will leave hollows inside. 

e way to get over this is to construct the coil so that when 
cooling the shrinkage will take place outside, just as if one were 
making a casting of some metal having great contraction. The 
coefficient of adhesion also should be less between the walls of the 
mould and parattin than between the wire and paratlin ; also the out- 
side should never be let to harden first, as then, of course, a hollow 
space is left inside. Another precaution is to expel all gases by 
heating the paraftin for some time above the temperature at which 
the coils are to be boiled. The coils should be boiled above 100°C. 
for some hours to drive off the loosely-combined water. This 
destroys the mechanical strength of the cellulose, but as the whole 
coil forms a solid mass this is of no great consequence. Silk should 
never be ueed where high insulation is required, as pure cellulose 
dry and boiled in paraflin is so much superior to it that there is no 
comparison. With pure cellulose, coils with only 1,700ft. of wire 
per inch of spark stand perfectly, i.e., the spark may be five times 
onger than the coil. In ordinary use coils having a spark length 
3} times that of the coil have been run for long periods with no 
breakdowns. 

Ав regards oil insulation for ordinary induction coils, the writer 


* La Lum re El., July 25, 1891. 
t A rule connecting this effect with the sign of the Kerr's electrostatic 
optical effect has been given by the writer (£lectrical World, Jan. 2, 1897). 


has not had sufficient practical experience. He believes, however, 
that very good results are obtained. With regard to the Thomson 
high-frequency coil, there is no question of the efficacy of oil there, 
especially with regard to ease of repair. Asis well known, how- 
ever, the oil and coil should always be heated above 110°O. for some 
time if the best results are to be obtained. 

So far as Mr. Chattock's experimenta and the experienee of the 
writer go, there is not a great deal of difference between the 
dielectric strength of different substances. 16 is probably related 
to the tensile strength. Ав mentioned previously, the writer* 
pointed out that there was strong evidence to show that the tensile 
strength of a substance was due to the mutual attraction of charges 
on the atoms, and that the observed values agreed well with the 
calculated and followed the same law. Some time later Chattock,t 
in а very interesting and able Paper, showed that, as the results of 
his experiments, the dielectric broke down when the slope of 
potential was great enough to pull apart atoms having charges of 
the same dimensiors as the ionic charges. This was shown for 
gases, fluida and solids, and forms a very interesting—and, I 
believe, independent—corroboration of the writer's electrostatic 
theory of cohesion. Consequently, the nearer the atoms are 
together and the greater their rigidity, the greater also their 
e strength. Chattock’s experiments give for solids and 
fluids— | 


Substance. Volts per cm. for breaking down. 
G. 8 919,000 
Ni... 8 1,050,000 


); 8 —Ó 950,000 


which agree well with the theory. 


From the above it will be seen that if the materials are pure, 
and ohmic resistance is of not much importance, à compound 
having its molecules held together tightly will have a good dielectrio 
strength for direct-current voltages. 


ARMATURE WINDINGS. 


The present methods of using mica leave little to be desired, 
The writer might mention, however, one novel method he used 
in a case where very heavy currents were to be carried. Asbestos 
and silicate of soda, as is well known, form a good coating, 
but is, however, poor mechanically. The armature bars were 
wrapped with asbestos string and then coated with the silicate. 
This made, when dry, an extremely firm covering, which could 
only be removed with a hammer. Though at first a bank of 
100 lamps could be lit up through the insulation, after a little 
running it dried out to quite a high figure. 

In cases where cloth is to be treated we have a very different 
question. There are two ways of using cloth: first, as a backing 
merely, by coating it on the surface with some substance which is 
supported by it, as plaster on lathing. Many substances work well 
in this situation, but the fact that little tubes of cellulose are very 
apt to stick up through the coating, as was pointed out to me by 
Mr. F. R. Upton many years ago, and that if moisture gets in at 
the edge it spreads all over, renders it not the best kind of insu- 
lation. Rubber is sometimes applied in this way to cotton tape, 
but though of very high resistance and insulation at first it rapidly 
deteriorates. In general it should be said that where a permanent 
result is desired rubber should never be used unless kept in the 
dark and out of contact with air. If these precautions be neg- 
lected the life is very short. The other method is to saturate 
the whole cloth with some substance which will penetrate every 
crevice, but when this impregnating substance has solidified it 
must continue to fill these crevices and capillary tubes. For this 
reason no substance which is dissolved in anything else can be 
used. If, for instance, we try a varnish dissolved in alcohol, it 
will be found that the strength of the solution in the capillary 
tubes is much smaller than outside, for the same reason that sea 
water filtered through sand becomes fresh.t Consequently, on 
drying these capillary spaces are not filled up and ket water in. 
Therefore, unless we adopt the first method and plaster the insu- 
lator on thickly and deep enough, so that it does not matter whether 
the support insulates or not, we must use melted solids or drying 
oils. Unfortunately, but few solids which melt are elastic, since 
this elasticity is obtained by a structure which is destroyed by 
melting, and those solids which melt into thin liquids and remain 
flerible when solid do not preserve this property, except within 
narrow limits of temperature, as can be easily tested by holding 
under a cold-water tap and striking the specimen sharply. Soft 
paraffin can be used in some cases if the cellulose be well dried 
and thoroughly saturated. The asphalts cannot as a rule be 
used, as they never get sufficiently fluid on melting. There 
is, however, one notable exception—uintaite or, as it is com- 


* Electrical World, August 8 and 22, 1891. 
+ Phil. Mag., December, 1892. 
tJ. J. Thomson, “Application of Dynamics to Physics and Chemistry,” 
p. 190. 
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mercially called, gilsonite. This substance I found many years 
ago had the peculiar property that, when melted, like paraffin 
or oil, it will pass into the pores of cellulose or cloth. Having 
a very high melting point—nearly 300deg., if I remember— 
and mixing perfectly with paraffin in all proportions, it gives 
mixtures which are admirably adapted for induction coil work, 
as thesé compounds can be made to have high melting points 
and to penetrate a coil thoroughly. I also some years later, in 
1891, used this material in combination with linseed oil for trans- 
formers, the process at first proposed being boiling in vacuum, but 
it was found that even without this saturation was complete I 
understand that this method is still used, though modified in form, 
by the company for which I first devised it. Of the drying oils, 
with the exception of some foreign oils as Chinese wood oil, 
and an African oil whose name I cannot recollect or ascer- 
tain, linseed and the drying nut oils are the best. The former was 
used a great deal by the Edison Company in its early days, but 
it often broke down. The trouble was traced to the lead drier, 
and after many experiments Mr. Marshall who had charge 
of this work finally settled upon the use of pure raw oil. This 
gave excellent results and was long used, but took some time to 
dry, and the writer finally, after many tests, found that borate of 
manganese drier got rid of the trouble, while, as is well known, it 
gives 8 very quick drying varnish. This was used by the United 
States company at Newark on their machines, with the result that 
in 1890, after use for а year, the foreman reported only two arma- 
tures во treated as returned for repair (they were injured by light- 
ning) and no fields. This material was also used by the Stanley 
Company for transformers. Another advantage of this borated oil 
is that it always retains a slight stickiness, and во gives а good joint 
when wrapping around wires, &c. Many substances so used are 
not sticky, and let moisture in through the joints. Where а smooth 
surface is required, it is readily obtained by dusting on a little talc, 
a method first suggested, I believe, by Mr. Edison. It can also be 
given a coat of japan on the outside. Varnish gums should never 
be used with linseed oil, as they are brittle, and the dried oil is only 
just flexible enough. Consequently, when the oil has dried the 
resultant varnish is always very brittle. A temporary elasticity is 
given at first by the fact that when the solvent has dried off tlie oil 
is still fluid and undried, and as the varnish gum keeps the air from 
getting at it rapidly, it sometimes remains flexible for a year. Such 
mixtures also crack when cold. 

` I will conclude by describing a couple of devices which I have 
found useful in preventing insulation from being spoiled. Solder- 
ing acid, as commonly used, is a solution of chloride of zinc. 
If this falls on cellulose it turns it to à paste. It never evaporates 
and always takes up moisture from the air, and will gradually 
eat its way through quite a thickness of insulation. Whether it is 
acid or neutral makes no difference so far as its action on the insu- 
lation is concerned, though the neutral solution does not corrode 
the wire. Rosin has the disadvantage that it is not a fluid and is 
clumsy to handle. I have found that by shaking up powdered 
resin in very strong ammonia, an ammonia soap is produced which 
works well in most cases. The ammonia dissolves the copper oxide 
and evaporates afterwards, leaving the powdered resin, which is an 
insulator. Apparatus can be protected from overheating by putting 
in the apparatus a small glass tube filled with carnauba wax. This 
melts near the danger point, but remains quite hard up till then, 
во that by embedding а spring and contact in the wax, when the 
apparatus gets too warm the wax gives, and the spring expanding 
causes a short circuit which blows the fuse. 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analvses of accounts have appeared :— 


Bedtord (Municipal) .......... Mar. 4 Kingston-upon-. Thames (Mun.).. Mar. 25 
Bournemouth (Company) ...... June 3 Leeds (Company) .............. April 8 
Bradford (Municipal) .......... May 20 Manchester (Municipal)........ July 29 
Brighton (Municipal) .......... May 6 Newcastle-upon-Tyne(Co.) .... April 29 
Bristol (Municipal) ............ July 29 Northampton (Company) ...... April 15 
Burton-upon-Trent (Municipal) April 15 Notting Hill (Company) ........ Mar. 11 
Cambridge (Company June 17 Oxford (Company) ............ April 1 
Charing ! ross (Company) ...... April 22 Richmond (Company) .......... Mar. 4 
Chelsea (Company) ............ May 2^. Scarborough (Company) ........ April 1 
Clerkenwell (Company) ))) Mar. 18, St.James & Pall Mall (Company) July 1 
Dover (Company) ............ Mar, 11 St. Pancras(Vestety) ............ May J3 
Eastbourne (Company)) ... ... July 22 Shoreditch (Vestry) ............ May 27 
Exeter (Municipal) . Aug. 5 Southampton (Municipal) ...... June 3 
Guildford (Company) .......... May 13 Taunton (Municipal .......... Aug. 5 
Hammersmith (Vestry) )). June 10 Tuubridge Wells (Municipal) .. July 22 
Hanley (Municipal. April 8, Wandsworth (Company)  ...... Mar. 18 
Hastings & St, Leonard's (Co.).. April 29| Westminster (Company) ...... April 22 
Hove (Company 1 May 6] Wolverhampton (Municipal) .. July 15 
Huddersfield (Municipal) ...... Mar, 25; Worcester (Municipal) ........ May 13 
Islington(Vestry)........ eee June 24 Yarmouth (Municipal) ........ June 17 


Gasgow Municipal Electric Supply Works. 


The Glasgow accounts—an analysis of which we give this 
week—indicate a practical maintenance of the very satisfac- 


tory state of affairs attained in 1896. The undertaking has 
now completed its sixth year of working and has reached an 
output (in units sold) of a little over two million. An increase 
in the number of consumers from 1,090 to 1,437 has resulted 
in an increase in equivalent lamps connected of from 103,000 
to 122,000, or about 18 per cent., and a corresponding increase 
in the output from 1,497,842 to 2,114,036, or 41 per cent. 
Notwithstanding some very substantial reductions in the 
charge per unit both to consumers and for public lighting the 
financial results are very satisfactory. 

The revenue for the last year is £36,361, as compared with 
£30,475 for the year preceding, an increase of 19:8 per cent. 
The average price obtained per unit sold to consumers has 
dropped from 5:08d. to 4:36d., and for public lighting from 
8:32d. to 2:19d. 

There are slight increases noticeable in both the works and 
total costs per unit sold although the fuel cost per unit haa 
dropped. | | 

Turning to the ultimate financial results, the working profit 
has decreased from £17,999 to £17,471 and its ratio to the 
mean capital expended fro:n 13:2 to 10:6 per cent. The effect 
of the lowering of the price is evident in the respective values 
of the percentage ratio of total costs to revenue, this quantity 
having risen from 40:9 to 52 though the revenue per lamp 
connected has remained almost constant. The working profit 
has been wholly disposed of this last year by & payment of 
£4,814 for interest, and an aggregate sum of £12,657 towards 
depreciation and reserve. 

Of the total authorised capital of £200,000, £160,000 haa 
been received, borrowed at 3:1 per cent., of which £6,300 has 
been repaid. 

The total expenditure, after deducting the depreciation 
written off the capital, has been £188,034. During the last 
year two battery sub-stations have been completed and set in 
operation, and about 18 additional miles of mains and feeders 
laid, while the street lighting on the electric tramway route i8 
well advanced. : 

The price charged for public lighting was lowered from £26 
to £18 per lamp during last year, while the minimum charge 
per unit under the maximum demand system in force was 
lowered from 4d. to 21d., and is now 2d. per unit to 200 or 
250-volt consumers. 


Liverpool Municipal Electric Supply Works. 


The Liverpool concern was originally started in 1883 under 
the auspices of а company, and was bought over by the 
Corporation in 1896 ; it has, therefore, completed but one year 
as а municipal undertaking. In the analysis on next page 
we give the accounts for the six months ending December, 
1896, and for the year ending with 1897. 

Capital to the extent of £500,000 has been received, raised 
by’ mortgages, and a total of £523,868 has been expended, 
of which £400,000 was the purchase sum paid to the 
Liverpool Electric Supply Co., and £36,474 is additional 
capital spent by the Company but not included in its share 
capital. 

An increase in the output sold has occurred of more than 
50 per cent., viz., from 1,452,511 units to 2,187,594, and а 
revenue of £51,722 has been productive of a working profit of 
no less than £32,900, the percentage ratio of total costs to 
revenue being but 86:4. The total cost per unit is 2:07d. and 
of this works costs represent 1:39d. Of the £32,900 gross 
profit, which represents about 6:6 per cent. on the mean 
capital of the year, a sum of £8,615 has been paid as interest, 
an ageregate sum of £21,270 has been put aside to the 
sinking and depreciation funds, and £1,0(0 has been con- 
tributed to the City fund, leaving a balance of £3,015 to 
carry forward. 

The sinking fand, including the £12,000 balance of a 
“ Renewals Fund Account," now stands at £25,874, and the 
depreciation fund at £13,376. 

Taking effect from April 1, 1898, a reduction in the charge 
per unit has been made. At present the charge is 5d. per 
unit for the first 1,000 units consumed per quarter and 4d. 


per unit afterwards, while the reduced charge for power is 
2d. per unit. 
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CLASCOW. LIVERPOOL. - 


Undertaking Worked 5... . . . . . . | Glasgow Corporation. Liverpool Corporation. 

Date of Commencement of Supply... .. ... . . . . .. 1892. , | 1885. batteries. 
System of Supply ........... EUN ... | Three-wire continuous-current with batteries || Continuous-current, two and three-wire with 
Chief Engineer ã .. 4 . W. A. Chamen. A. B. Holmes. 

YEAR ENDED MAY 31, 1897. MAY 31,1898. [| DEC. 31, 1896." | DEC.?1, 1897. 
Units E ee 1,729,483 2,619,019 ani — 

„ SOLD (TOTAL) ..... %% 1,497,842 2,114,036 1,452,511 2,187,594 

» sold to consumers 0800000 ови 009900009000 1,287,418 1, ‚902 ТЕ, =, 

„ sold for public lighting, &с............................ 210,424 220,154 

» used on works „%%% „„ „ 606 „%%%. „60. 35,727 55,216 

UNITS SOLD PER 8 О.Р. LAMP CAPACITY ............... 229 323 
‘Maximum supply demanded ................ — — T 5,566 kilowatts 4,800 kilowatts 
Number of public lamps VAR RESO 112 119 
Number of consumers ИРАКА эз 1,090 1,457 
Connections to mains in 8-c.p. lampe ................... ^ 105,000 122,000 
CAPACITY OP PLANT IN 8-C.P. LAMPS .................. 65,400 65,400 
CAPACITY OP PLANT IN KILOWATTS........... . 2,090 2,090 


Total. Per kilowatt Total. | Per kilowatt| 


CAPITAL— en | capacity. T 
AUTHORISED (TOTAL). .. ...... . | £200,000 | £957 12200000. £957 
Loan (including Debenture charges).................. 200,000 95:7 200,000 95:7 
RECEIVED (Tor AL) . . „0 150, 000 718 | 160,000 76:6 
BIO CN TET UU NI TON == ied = == 
Loen (including Debenture charges)................. .| 150,000 71:8 160,000 76:6 
AUTHORISED BUT NOT YET RECEIVED (TOTAL).....| 50,000 939 40,000 191 — 
Share (unissued) 65455 60 „„ „ 6 „ 6 „ „„ „„ eec oe — — — — 2 
Share (un called e i = — — = 
Loan (including Debentures) ...................- . .. . | 50,000 259 40,000 191 == 
0 „6 000 6e9990090€00000000090000m nee de 163 6,300 3:01 787 
DEPRECIATION FUND .................... „ = = 10,254 490 407 
EXPENDED (TOTAL) ............... ———— 14651 678 188,034° 90:3 159 
Lands and buildings ....... — eeseossoes]eeeses | 22,0482 106 51,2939 24:5 = 
Flant .. . . Á — e e 48,5184 252 53,6612 257 == 
Mains *0689259000095900900060000009000099009090 „ „% %% % %%% „0 esset 70,9962 54-0 82,9652 397 — 
Miscellaneous ————— 88а 0:042 115% 0:055 = 
BALANCE ОР CAPITAL АОСООНТ........................... | 8,349 -3:99 | – 28,034: -134 
BRBEVENUE— Total. [Рег unit wold. Total. Per unit sold. 
TOTAL 99*99-9 $90990959009000909000 2 0 %%% %%% „%%% ооо £30 475 488d. £36,361 4°130d. 
Revenue from supply ..... ЕУР —€— Á T 27,289 | 437d. 54,278 5'890d. 
10 meters, Ke 3 MA CUPS 213 0:044d. — — 
ji public lighting UE 2,912 | 04664. 2,082 02364. 
x sale of lampe, ce desees del — — — -- 
э miscellaneous sources . — — — — 
EXPENDITURE OUT OF REVENUB— | 
Daros, ³ðL ele te een £12,476 2:000d. | £18,890 2:15d. 
WORKS СОБТ8....................... — F ; 14304. | 13,715 1'560d. 
Generation of electricity (E . . . diss 6,866 11004. 9,349 0604. 3.18! SY d. 
Fuel (including cartage, &c.) .......... —Á— Mà 2,841 0°455d. 5,946 0:4484. 0:5024d. 
Oil, waste, water, stores . e 437 0:070d. 515 0:0584. 240 0:0684. 
Wages at station . — T 2,221 0°356d. 2,540 0°288d. 02184. 
. Repairs and maintenance at station. . . esses 1,368 | 0:219d. 2,048 0:267а. 0:105d. 
Distribution of electricity .......... .. . . - 1,625 | 02604. 2,376 0:270d. 0:246d. 
Wages, &c. —Aů*ñ KU 666666666660 000000 006000008 1 625 0:260d 2 376 02704. 0:101d. 
Repairs, renewals of mains, &c...... 5 , | : : 01454. 
Public lighting... . . . . . — 24. 450 00724. 1,990 0'226d. 0:0724. 
Attendance 95905009009 „ „ 5626 6 „ „ 6060 G 0 0 % % % %%% % % %% %% % „%% оов ү 990 226d 
RI! iai e 450 0:0724. 1, 0 i 
MANAGEMENT AND PROPERTY CHARGES....,..........| 3,535 5,176 | 05884, 
Royalties ......... ——À———ÁÀ (RESQUE DARAUS — 6 0:014 == == 
Rent, rates, taxes ........... 1 FFC 1,699 0°256d. 2,048 0:301d 
Management . . 1,930 | 08094 2,548 | 0287d 
S.... гаен дажа 1,133 0°181d. 1,516 0:172d 
Stationery, K el hBt Р ККАН 150 OO 2d 315 0:036d 
' Establishment charges ͥ . „„ 646. 01044. 697 0:079d 
Law charges, &c. ..... e VC e | — — — 
to mean % to mean 
____ FINANCIAL RESULTS— Total. Берме Total арууда 
WORKING PROFIT FOR YEAR ............... ТРЕЕ £17,989 | 132% | £17,471 | 1067 
Sum carried to Depreciation Fund 10706 | 783% 8,945 9457, 
Sum carried to Reserve or Sinking Fund ......... 1,466 1:077; 3,712 | 225% 
Net interest on loans (incl. Debenture charges) ... 3 | 2 
BALANCE FROM LAST ACCOUNT .......................... i 
BALANCE AVAILABLE FQR DISTRIBUTION, &o. ...... | 
ORDINARY DIVIDEND PAID ................................ | 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 409% 52% 1 
Expenditure per kilowatt capacity ........................ £5. 19a. 5d. | £9. 0з. 10d. 
REVENUE PER KILOWATT CAPACITY .................. £14. 11s. 7d. £17. 78. 10d. 
Expenditure per 8-с. lamp capacity ........................ 38. 93d. 58. 94d. 
REVENUE PER 8. C. p. LAMP CAPACITY .................. 98. 31d. lis. 134. 
REVENUE PER 8С. LAMP CONNECTED ............... 5s. 11d. 5s. 113d. | S 5 : aa 
ce charged for lighting, per uni eee eene 14. Он. ч. d. 
Price charged for бен er шш. (— —€— Ó | Gd. to 40,4 Gdi torad. | Ad.! 4d." 
Price charged for public lighting 4 . ve £26 per lamp | £18 per lamp Ad 54, 


————— ——— — 


GLASGOW.—REMARKS—a After de- LIVERPOOL. — RRMARKS— For the half-year ended December, 1896. 4 For the whole year ; the units sold f ir the half-year 
ducting depreciation. b Trausferred to | was about 845.000. b Of which 25,000 is balance of Renewals Fund Account." e Separate items not given as couccrn was 
Gas Account under that Order. с Over- bought in 1896 for a specific sum, d Of which £2,849 is balance transferred from the Electric Supply Company. е Of which 
expended. d Ор the maximum demand | £127 is to insurance. f Of this C12, 000 1s balance of Renewals Fund Account. 9 Over-expended. A After adding £749 cost of 
system, 6d. for first hour, 4d. after, in change of pressure of supply. i Of which £227 is to insurance nud £275 to law charges. Of which £1,000 is contributed to City 
year 1896-97, and 6d. first hour, 23d. Fund. k From Oct. 1, 1596 ; up to that date 744. was charged. l From Oct. 1, 1896 ; up to that date 5d. was charged. m From 
after, in 1897-93. April 1, 1895 the charge is 5d. per unit for firat 1,000 unita per quarter and 4d. after. n From April 1, 1595, the charge is 2d, per unit. 
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ALTERNATE-CURRENT DISTRIBUTION FROM 
CENTRAL STATIONS. 


Although as yet we are unblessed with the advantages 
accruing from the standardisation of plant as it is under- 
stood in America, we are also exempt from the stereotyping 
influence on plant, and worse still on systems, which it brings 
with it. The resulting power given to the manufacturer and tlie 
absence of consulting engineers are factors which must tend 
powerfully to delay the radical changes and militate against the 
variation in design which are so necessary to advancement. 
To these influences chiefly we think is accountable the slow 
advance in the efficiency of distribution relatively to the 
extended application of alternating current lighting systems 
in America. Two Papers which have recently been read in 
America should prove of great interest to English central station 
engineers, chiefly as affording an insight into the general 
American practice hitherto in this connection, but also as 
indicating that American engineers are awakening to some 
misgiving as to the principles, or lack of principles, by which 
they have been guided in the past. Both of these Papers 
deal with the problem of how to raise the all- day efficiency of 
alternate-current transformer systems of distribution, and each 
advocates a different means to that end. That some such altera- 
tion in existing methods of working is generally desirable is 
evident from the observation made by Mr. W. F. Мніте, in hig 
Paper before the American Institution of Electrical Engineers, 
that the transmission, transformation, and distribution losses 
are commonly as much as 200 per cent. of the customers 
demand, as shown by the consumers' meters.“ Both this 
Paper and the one read by Mr. Н. A. WACNER before the 
National Electrie Light Association at Chicago, imply that the 
all but universal system of alternate-current distribution in 
America is by the house-to-house transformer method. It is 
unnecessary to refer to the phases through which we ourselves 
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passed in attacking the same problem, an evolution which has cul- 
minated in the general adoption of the practice of banking 
transformers in sub-stations feeding low pressure two or three- 
wire net works, the capacity of the transformers on the mains 
being approximated to the load as near as possible, from time 
to time, in order to reduce the all-day iron loss to a minimum. 
This system is the one advocated by Mr. Wurrk in his 
Paper, in which he gives some results of а change from а 
house transformer to & sub-station transformer system in & 
plant serving an equivalent.of some 88,400 8-c,p. lamps. 
Under the old régime the station load with open secondaries of 
the transformers was 80 amperes, at 1,000 volts. On one 
circuit 71 transformers were replaced by five feeding into a 
three-wire network, with a resulting annual saving of 86,741 
units in the core losses, representing 425 tons of coal. 
Mr. Wacner is the champion of a different system, which, 
however, is not altogether novel. He advocates that instead of 
using transformers, in which good regulation has been secured at 
the expense of a large core-loss, transformers should be used, 
designed for a very small iron loss, without regard to regulation 
or voltage drop, and that such transformers should be installed 
at the ends of the feeders from the station, and pilot wires run 
back to the station from the secondaries of the transformers. 
In each feeder at the station end is to be provided means for 
boosting up the pressure on that particular feeder, as required 
by the indication of the pilot voltmeter. Thus the large 
incidental drop of the transformer is treated as if it were an 
integral part of the corresponding feeder drop. The secondaries 
feed into a three-wire network, the transformers having the 
usual third terminal for balancing. About the first tosuggest this 
system of distribution was M. Von DoLIVvo-DokROwOLskl, in а 
Paper “Оп the Efficiency of Transformers” (The Electrician, 
Vol. XXIX., p. 387), read before the Elektrotechnischer Verein 
of Berlin, on March 22, 1892, in which he says. . it 
seldom happens that less than 2 per cent. or 8 per cent. loss 
takes place in the long-distance circuits of a high-pressure 
alternating-current system ; this, with the addition of the 2 per 
cent. loss in the transformers, gives a total loss of volts of at 
least 5 per cent., apart from the small fall of volts due to the 
magnetic leakage of the transformers. This 5 per cent. has 
even now been compensated for. Why, then, is it not possible to 
make up for more for instance, for 7, 8, or 10 per cent.? This 
fall of volts, moreover, is still smaller than that which usually 
obtains on continuous - current systems, and regulation of some 
sort cannot be dispensed with in any case. J propose, 
therefore, to break with the traditional 2 per cent. potential 
loss in transformers, and to assume something like 4 or 5 per 
cent, ag the normal, especially where it is not the maximum 
efficiency but the all-day efficiency that is of importance." 
In his Paper, Mr. WAGNER gives some curves of the total 
distribution efficiency at various percentages of maximum 
load, as compared with an Edison low-pressure, continuous- 
current, three-wire system and ordinary house-to house 
transformer systems. These curves are almost, if not wholly, 
devoid of value in the absence of more complete details of the 
data on which they are based. It would seem, however, that a 
properly-designed system on the lines suggested would run 
very close in efficiency to the sub-station system with banked 
transformers, especially where the station is not far outside 
the area of supply. It is also likely that better regulation 
could be maintained at the lamps than by other systems, such 
as the sub-station method, more especially where the load 
is periodically rendered inductive by the use of arc lamps and 
motors. In fact, although this advantage seems to have 
escaped Mr. WacwEn's notice, it appears to us to be by no 
means the least valuable feature belonging to this system, 


as, with the present large increase of alternate-current motors 
and arc lamps, the problem of compensating closely at the 
station for the inductive drop in transformers supplying 
networks by sub-stations is likely to become one of considerable 
importance. It is, of course, hardly necessary to point out 
that in the system advocated there is no attendance necessary 
at sub-stations for banking purposes. 


REVIEWS. 


Essai sur la Theorie des Machines Electriques a Influence. 
Par V. Schaffers, S. J. Professeur au College de la Compagnie de 
Jésus à Louvain, (Paris: Gauthier Villars and File. Bruxelles: 
Polleunis and Centerick. 1€98.) 


The róle played by the influence machine in practical elec- 
tricity till recently has been rather brilliant than useful; but 
since the first influence machine was constructed by Nicholson 
at the end of the last century the theory of these machines 
has given rise to endless discussion, and cannot be said at the 
present day to be thoroughly understood. Prof. Schaffers’ 
work gives ап excellent résumé of the essential points of the 
theory of the influence machine. He illustrates his points by 
descriptions of the working of the leading types of machines, 
Bertin diagrams being admirably utilised to make his descrip- 
tions clear. Prof. Schaffers himself has made numerous 
experiments to settle points that have been left doubtful by 
previous experimenters. For instance, tables are given show- 
ing the comparative output of Voss, Holtz, Wimshurst and 
Bonetti machines, with different spark-lengths. The con- 
clusion arrived at by the author is that the Voss machine, 
both as regards output and self-excitement, is superior to all 
other machines at present in use. It is rather more liable to 
reverse than the Wimshurst machine, but with the machine 
used by the author reversal was found to be rare. Complete 
and well up-to-date as Prof. Schaffers’ theory is, it entirely fails 
to explain why a Voss machine with an effective neutralising 
rod should reverse at all, though it is a well-known fact 
that under certain circumstances it does. It appears to us 
that the author has not sufficiently recognised the effects 
of the charges of electricity which accumulate on the inner 
face of fixed glass plate opposite the inductors. These 
charges in the course of time neutralise the influence of the 
inductors on the carriers, and lead to reversal. In a work 
otherwise so thorough and complete as this is, we are rather 
surprised to find no mention of Clerk Maxwell’s beautiful 
theory of the perfect influence machine, or of its simplification 
by Gray.* This theory looks at these machines from a point 
of view quite different from that taken up by Poggendorff, 
Holtz and other masters of what might be called tho empirical 
school, and many of the operations in influence machines can 
be better understood by Maxwell's theory than by the theories 
of the older writers on this subject. ‘The recent successful 
application of the influence machine in the production of 
Röntgen rays promises to greatly enhance its practical impor- 
tance. The influence machine is probably the least efficient 
of all generators of electricity at present in use; and there is 
no theoretical reason why this should be so. A careful study 
of this work of Prof. Schaffers will help to show the makers 
of these machines how their efficiency may be improved. 


Angewandte Elektrochemie. Dritter Band. Organische Elek. 
trochemie. Ву Dr. Franz Peters. (Hartleben, Vienna, Pest, 
Leipzig, 1898.) 

This volume, like the others of the same series which have 
preceded it, forms a handy and very complete book of reference 
to the general and patent literature of the subject with which it 
deals up to the beginning of 1898, and has been compiled in the 
same careful and thorough style. Commencing with laboratory 
experiments on the application of electrolysis to the oxidation, 
reduction and synthesis of organic compounds, the author 
passes on to the attempts which have been made to introduce 
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* The Electrician, Vol. XXIX., p. 428; La Lumiere Electrique, Vol. XI. V., 
Р. 456 . ` 
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electrical methods into industrial processes, such as dyeing, | Following the chapters on the properties and production of 
printing, and tanning, and to apply them to agriculture and | acetylene and caleium carbide come those dealing with the 
to the preservation of foodstuffs. problems involved in artificial illumination and photometry, 
Goppelsroeder, whose results are recorded in Dingler's and the results of the experiments by Prof. V. B. Lewes on 
I'olytechnisches Journal, 1882, appears to have been the first | the penetrative power of light from various sources are given. 
to test the effect of passing the electric current through the | The principles underlying the construction of the three lead- 
vat in which articles to be dyed were immersed. Starting | ing types of apparatus employed for the generation of acetylene 
with these early experiments, we are given a synopsis of the | from calcium carbide are explained, and the best forms of 
work of subsequent experimenters in the same direction. | burners are described. Various applications of the new illu- 
Many of the processes described for dyeing and printing | minant are noticed, and the results of experiments on the 
patterns on materials are very interesting, and it appears as if | value of acetylene as а motive power are also recorded, while 
they might be capable of useful development. the possibilities which the cheapening of its cost open up to 
Electrical tanning is traced from the experiments of Cross | the manufacturing chemist have not been overlooked. The 
in 1850 to the present time, and though many workers have | Home Office and Fire Insurance regulations regarding the 
devoted themselves to this branch of industry, it does not | storage and conveyance of calcium carbide and acetylene gaa 
appear to offer as profitable а field of research as the preceding | conclude this readable monograph, the general utility of 
one. Opinions respecting the value of electrolytic tanning | which, however, would be much increased if references to 
processes are varied ; for example, whil:t Vogel attaches great | the principal literature of the subject had been given anda 
importance tothem, Kronberg and Kampffmeyer do not approve | list of the patents appended. 
of them—the former for theoretical and the latter for practical — м be mum. eut re 
reasons. 


Electrica] methods for the prescrvation of milk, meat and THE REPORT OF THE TELEPHONE COMMITTEE. 
the like do not seem to have much to recommend them, or to 
be in any way superior to cold-air storage; but in the course | The following is a reprint from the North British Daily 
of his investigations Gerstmann discovered that the cause of | yr, of an amended copy of the Report of the Select Com- 
milk eurdling during thundery weather is that induced currents | mittee appointed to consider questions relating to the 


are set up in it ive liberate the acid in the milk. I municipalisation of the telephone service of this country. 
The effect of the electrification of tbe ground on plant | We reprint this with all reserve, as tho official publication 

growth ig beneficial, if the recorded results may be accepted of the Report as a Parliamentary Paper has not yet taken 

аз correct, and in any case the experiments which have been place:— 

made are curious and Interesting ; but it is doubtful if the Your Committee have carefully considered the evidence given before two 

methods of treatment to which the plants were subjected | Select Committees of this House in 1892 and 1895, and before the Treasury 

would commend themselves to the average gardener. Commissioner at Glasgow in 1897, in addition to that taken by themselves 


. ; А during twenty sittings. Тһе following are the principal questions with 
Acetylene Gas, its Nature, Properties and Uses: also Calcium which (hey 195 thought itte PAR deal a Жр, 


Carbide, its Composition, Properties and Method of Manu- 1. Is the telephone service now or is it calculated to become of general 
facture. By G. Е. Tuowrsox. (G. F. Thompson, Lombard-chambers, | service? 2. Is the Post Office in any way hindered by legal agreement or 
Bixteth-etreet, Liverpool, 1898) by good faith by competing itself or through licensee with the National 


a. ae : À Telephone Co. in exchange areas? 3. Ought the competition to take place! 
This little work, which is an expansion ofa lecture delivered I. In our opinion the telephone service (1) is not at present of general 


before the Liverpool Polytechnic Society, is primarily intended | benefit either in the United Kingdom at large or even in those limited 
P у У,18 p y E g 
for the non-technical reader, and is issued with the hope of | portions of it where exchange exists ; (2) is not likely to become of general 


А т р benefit either іп the country as а whole or in existing or future exchange 
removing some of the prejudices to the use of acetylene as an Arcus so long as tbe présent: practical опера in the. handi- ot à private 


illuminant, which have arisen in the public mind through company shalt continue ; and (3) as it has already become of much more 
ignorance of its properties ; for, as the author points out, the | general benefit in other countries affording less scope for its development 
most elementary knowledge concerning its constitution and | tban is afforded by the greater density of population and the greater wealth 


f , E. : and commercial activity of the United Kingdom, so it is fitted to become in 
properties would have pres ented the maj ority of accidents this country, if worked solely or mainly with a view to the public interest, 


which have 0 far occurred in the use of the new illu- a valuable instrument in further developing the trade and social life 
minant. The popular delusion that acetylene is a recently- | of the nation, towards which new means of communication have always 
discovered body is dispelled at once by a brief history of it, | hitherto so largely contributed. Our trunk service, which is in the hands 


; : of the Government and is worked on the toll system, is the most extensive 
which shows tha it was discovered by Edmund Davy during in Europe. The exchange service, which is A wholly in the hands of 


bis investigations on the metal potassium, and that its pro- | the Company and chiefly confined to subscribers, is much behind that of 
perties were well known before the simultaneous discovery, 10 | some Continental countries. During nearly 20 years we have tried in 
1889, by Moissan in France and T. L. Willson in the United | turn, first an unlimited competition, next restricted competition, and after- 


s, that calcium carbide could be formed by subjecting а | Wards an unregulated monopoly in private hands, But the exchange 
mu of coke and lime to the temperature of ы Ше still remain unlimitel—in the United Kingdom chiefly to England, № 
: England to urban districts, in urban districts to the commercial classes, 


furnace gave the means of producing acetylene on а | among thecommercial classes mainly to merchants and large tradesmen, and 
commercial scale. Calcium carbide, and the carbides | among them to those only who find it advantageous to become gubecriberà. 
of other metals of the same group, had also been pre- The present subscription system, with the subscribers’ right of unlimited 


. : ; : use, means this, that persons who are rich enough to pay a fixed annual 
viously produced in the laboratory, and their curious sum, and who use the telephone sufficiently often to find such a payment 


property of forming hydrocarbons when acted on by water | advantageous to themselves, whose correspondents also pay a similar sum 
had been studied, so that all that was necessary for their | апа use the service with similar frequency, can alone or almoet alone avail 
becoming useful commercially was a cheap method of produc- | themselves of this mode of communication. It is just as if the Post Office 


: | ; А : should decide to despatch telegrama only from persons paying annual sub- 
tion, and this the electric furnace supplied. The methods of scriptions, and to allow such persons on payment of their subscriptions to 


manufacture employed at the works at Niagara, at Foyers, and | despatch without further cbarge any number of telegrams, requiring at 
on the Continent are described ; and the average yield per day | the same time that telegrams should be addressed only to persons con- 
per electrical horse-power is given, together with the selling | nected with the Post Office telegraphs by private wires. Within the London 


" N 8 N P б ini 1 е 1 1 1 ly 120 
carbide; but little or area, containing a population of over six million persons, there are on 

price ve es ot оа i hi h hay ^n pe m E call offices open to non-subscribers for the transmission of messages. In 

made of the various proposals whic ave been pui lorward | Stockholm there are 700 for a population of only a quarter of a million. 


for securing à better and more uniform product, and lowering Even where call offices exist the message must be despatched to а subscriber, 
the cost of output. This omission is to be regretted, because | except where the sender and the recipient of the message are both in p 
if the sphere of usefulness of calcium carbide and its deriva. | ые antes ы or бов, In thal case the а terol for a sal 
tives is to be materially extended, as the author hopes it will charge by express messenger service. This limited privilege appears, how- 
be, its cost, ag he clearly shows, must be lowered ; and this ever, to be little known to the publie, aud has certainly been iuaufliciently 
cau only be effected by improved methods of manufacture, | advertised. 

since the price of the raw materials, coke, and lime will tend The Treasury Minute, 

to inerease rather than diminish, as ап increased output of The Treasury Minute of 1892 appears to your Committee to contemplate 


: | h greater extension of this svst f deliverv of telephone messages, 
uses more demand for them, аи er ез this system of delivery р 
Саона oE uem a system which, if worked in connection with an adequate supply of call 
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offices, would throw the telephone service open to the public at large. 
Clause 7 of the Treasury Minute is as follows: —“ Clause 7.—The com- 
panies will connect their exchanges with the office of the Post Office 
in order that these subscribers may telephone messages—(a) For trans- 
mission over the public telegraphs; (4) for transmission through the 
Post as letters ; (c) for delivery as express letters; (d) that they 
may call for the service of express messengers ; and may (e) request to be 
placed in telephonic communication with other towns by means of the 
trunk wires of the State." This was one of the advantages put forward 
by Sir James Fergusson in his speech of March 22, 1892, as a result of the 
purchase of the trunk wires by the Government: “ The concessions which 
might be made to the telephone companies are mainly these, that mes ages 
might be transmitted by telephone and communicated to the public tele- 
graph wires, so that there might be free communication between these 
two systems ; that messages might be sent from any telephone subecriber, 
to be delivered to his correspondent by the Post Office ; that they might 
be sent by post as letters or by express messenger service; that no charges 
be made by the Post Office for the work of taking down the telephonic 


me: sages and despatching them by telegraph or by post, &c." The present 


restriction of this popular system does not appear to be called for by a 
regard for the maintenance of the telegraph revenue. Mr. Preece, in his 
evidence before us, clearly stated that in London the growth of the tele- 
phone service has been simultaneous with, and indeed has probably 
produced, an increase also of telegraph messages. In any case such a 
reatriction starves the trunk wires of the Government, and limits the 
receipt of trunk messages to subscribers of the National Company. Опе 
obvious tendency of the present system is thus to limit the use of the 
telephone service as a whole, and eapecially of the trunk lines of the Govern- 
ment, to the Company's subscribers to the exclusion of, aud at the cost of, 
the general taxpayer. Another result is to increase the rates to sub- 
&cribers themselves, and those rates are, in fact, higher in this country 
than the rates paid in corresponding places abroad. A third and natural 
result is the fact that fewer telephones are used. 
A Mistaken Policy. | 

Mr. Gaine, the general manager of the National Telephone Co., admitted 
to your conimittee that the system of limiting the service to subscribers, 
and giving to each subscriber an unlimited use—a system adopted both in 
this country and abroad—had been based from the first on a mistaken 
policy. The right system is one advocated strongly by Mr. Preece, and 
which Mr. Gaine has shown to be so successful in Switzerland. Messages 
can be sent by non-subscribers from call offices, and delivered to 
non-eubscribers by express messengera; but, in addition to this, 
persons who desire to save the journey to а call office, to despatch а 
telephone message or to receive it direct, instead of by a written message, 
can set up a private telephone in their house or office on payment of a 
small annual subscription (£2 or less). For all messages actually sent, 
subscribers and the public alike pay the same fixed toll—smaller if the 
message is а local, larger if it travels over the trunk wire, the price 
for all distances over trunk wires being iu Switzerland the same, 
Each message sent by a subscriber is numbered, and an account 
against him is kept. Such a system Mr. Preece is convinced would be 
equally succeasful in this country, and go very far to extend the telephone 
service to almost every class, It would, of course, be opposed by the sub- 
ecribers on the existing system, who at present monopolise the service, and 
pay a small price for the large number of messages they can send. The 
National Telephone Co., Mr. Gaine stated, had already realised the force 
of this opposition, but it is clearly not one to which a municipality ог 
the Port Office starting operations in any area for the first time would be 
exposed. 

Cost of Service, 

1. Mr, Forbes etated to the Committee of 1895 that at the date when 
the rival companies were absorbed by the National Company the total 
amount of money spent in the actual construction of the thing was 
21,813,000; the amalgamation value and purchase value (those are the 
figures I read to you) was £3,105,000. The difference (what some people 
are pleased to call the water value) was £1,292,000. £102,000 was paid 
for patents which expired in 1891. It is difficut, of course, to ascertain at 
all exactly the difference between the cost of constructing the system aud 
the cost plus the amount spent in buying out competing companies or 
purchasing useless plant and licences. Nor is it clear how much haa 
recently been spent from capital in replacing the single wires by the 
metallic circuit system in the most of the larger provincial towns, It is 
evident, however, that the service has cost the Company much more than 
it would now cost to replace it by a system at least equally good. This 
increased cost must naturally involve either a decreased dividend to the 
ahareholders or increased rates to subscribers. The dividend has hitherto 
averaged about 5 per cent. 

Inereascd Rates. 

2. The licence of the Company expires in 1911, The Post Office is under 
no obligation to Luy even the plant of the Company at that date, and the 
Роз Осе alone would find a use for such plant should all licences alike be 
terminated in that year. It is hardly probable that any Government will 
give the prescribed notice to purchase not only the plant but the goodwill 
by arbitration in 1904 -a step which was not taken under somewhat more 
promising conditions in 1897. But the Company, unlike al] similar 
monopolies, has power to charge what rates it chooses, and in view of the 
small amount already placed to reserve, and the comparatively short period 
for which its licence will гоп, it is evident that in order to recoup its great 
expenditure the present high rates of the Company may кооп be still further 
raised. They affect, no doubt, a comparatively rich section of the community, 
who probably receive full value for their subscription to the detriment of the 
non-subscribing portion. But any further raising of the rates, besides 
stopping the growth of new subscriptions, would inevitably produce con- 
plaints from all sides of the increased dearness of a service which becomes 


daily more vital to the trading interests of the country, and a publio 
demand might in consequence arise for the Government to undertake the 
service itself. Unless the Government had already an alternative plant 
available, supplied wholly by the Post Office or partly by municipal licences, 
the purchase of the Company's undertaking at a forced price might thus 
be imposed upon the Government. The inducements to the Company to 
produce such а result are naturally obvious, and your Committee cannot 
too strongly recommend that no delay should take place in taking adequate 
precautions fo prevent it. Mr. Price informed your Committee that it 
would probably take five years to provide such an alternative plant. 


Power tc Pick and. Choose. 


$. Under the peculiar conditions (or freedom from conditions) of their 
licence the Company has an obvious reason for limiting the number of its 
subscribers. As subscribers upon an exchange increase, the cost of the 
service increases so rapidly that a point is at last reached at which the in- 
creased number of subscribers fail to repay the additional cost. The 
Company, unlike the Post Office—from whom it receives its licence—has 
power to pick and choose its subscribere, and thus to limit their number ; 
and in doing this it is materially assisted by the growth of extensive areas, 
which afford a wide choice of the most remunerative subscribers, and at the 
same time so far protect it against competition. As the number of sub- 
scribers on an exchange is thus decreased, the number of exchanges within 
an area must in consequence be increased. The cost of thus sending a 
meesage through two or three exchanges and over their connecting wires 
has, of course, to be paid for by somebody, and it is thus paid for in the 
disguised form of increased annual subscription. Under a scheme of 
smaller areas than those which have, in fact, been allotted to the Company, 
the wires which connect such exchanges would in most instances have been 
Government trunk wires directly producing a revenue to the Post, Office. 


The Question of Extension. 


4. Mr. Forbes stated to your Committee that, owing to the necessity for 
the Company to recoup ita expenditure before 1911, it would probably not 
extend its operations into new districts after 1904. It is possible that even 
an earlier date might have been named. What is thus true of rural dis- 
tricts is probably true also of many urban districts not yet supplied with 
exchanges, and is possibly applicable even to extensions of the service in 
the areas already thus supplied. Mr. Gaine, indeed, added iu his evidence 
than in no fewer than 106 areas already assigned to tbem the Company 
has no exchange, and in many not one subscriber. It is not evident why 
such areas were assigned to the Company before any public demand 
existed, and it is ditlicult to reconcile the facts stated by Mr. Gaine with 
the evidence of Mr. Lamb to the effect that areas were created only as the 
publie required them, and that no area had been created which did not 
contain an exchange. 

Wayleares, 

5. A still more serious difficulty is the question of wayleaves. Under- 
ground wayleaves are stated by the Company to be a neceasity of an 
efficient service. Between post offices and exchanges, and from exchange 
to exchange, such wires are laid by the Post Office and rented to the Com- 
pany, and as regards wires between two exchanges the Post Office is bound 
by its agreement to provide and lay them down if a price can be agreed 
on with Company. Even to these, however, objections are raised by 
the municipalities, who complain that it is an abuse of the special 
powera of the Post Office to assist a private Company thus to 
control the public streets. So far asregards those wires which connect 
exchanges with the Post Office, such a proceeding is fully justified by con- 
siderations of the public interest. As regards those between two exchanges, 
the justification is less obvious, although no doubt required by the terms 
of the agreement. The Post Ottice has, however, wisely hesitated to 
exercise their statutory powers tolay underground communication between 
the exchanges and subscribers of the Company, and the municipalities 
refuse their consent to such wires being laid by the Company itself. Yet 
it is just these wires which are declared by the Company to be а necessity 
for any effective service. Hitherto overhead wires have proved sufficient, 
and hitherto the Company has been able to get overhead wayleaves largely 
by its peculiar power of refusing service except where very onerous con- 
ditions of wayleaves are agreed to. This power does not appear to your 
Committee to have been always used in a satisfacaory manner, and the con- 
ditions attached to the agreement with subscribers are probably misleading 
in many cases, Parliament has repeatedly refused to extend the wayleave 
powers of the Company, and it із not likely to do во now. Even more 
serious than the difficulty of obtaining new wayleaves in the future is the 
precarious tenure of those which already exist overhead and underground 
alike. Mr. Gaine gave evidence to show that out of 143,000 miles of the 
Company's wires 120,000, or more than five-sixthe, are liable to be removed 
at short notice of six or twelve months, Even the underground wayleaves 
between exchanges and subscribers granted by local authorities, and which 
exist mainly in certain large provincial towns where special agreements 
have been come to with the Company are liable to be terminated 
in some cases after twelve and in others after six months’ notice. 
The Post Office has for some time past granted the use of the under- 
ground wires between its local offices and the exchanges or between 
two exchanges in various large towns, but no binding arrange- 
ments have yet been made, and Mr. Lamb stated that even the 
draft agreement had not yet been submitted to the Company. In the 
opinion of your Committee the service given by the Company is not gene- 
rally inefficient, nor for the clasa of subscribers whom almost alone it serves 
can the rates be considered unduly high, though higher than are paid hy 
similar subscribers in Germany : but we think that a service already ко 
essential to commercial inen, and so well calculated under other conditions 
to benefit directly or indirectly all classes. of the community, ought no 
longer to be treated as the practical monopoly of а private company, а 
course for which no legal or moral necessity appears to exist, and especially 
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ought not to be worked on a system and under conditions which confine its 
benefits to a limited class in selected areas, permit preferential rates to be 
charged, and allow a private licensee of a public monopoly to refuse the use 
of a business necessity to one tradesman and grant it to his competitor, 
under similar circumstances impose no limitation of charges, and leave the 
public at large dependent on a service which is in turn wholly dependent 
upon innumerable wayleaves held upon very precarious tenure, and nearly 
all liable to be terminated after six or 12 months’ notice. 


Post Office and Licences. 


II. We have next to consider whether, in the interest of the ratepayera, 
corporations or other local authority should have power to undertake a 
telephone service. Your Committee, however, felt bound before dealing 
with this question to fully satisfy themselves that the Post Office was not 
prevented either by legal agreement or by good faith from limiting or 
ending the monopoly of the Company. 

Ор the right of the Post Office to compete in any area, either itself or 
by means of licensees, the written agreements between the Post Office and 
the Company are distinct and unmistakable. But in the evidence given 
before us there have been unsatisfactory allusions by Mr. Forbes and Mr. 
Lamb to alleged verbal undertakings restricting the evident meaning of 
the written contracts. 

Clause 19 of the Treasury minute of May 23, 1892, states: As to fresh 
licences, no further licence for the whole country will be granted, and even 
for a licence to establish an exchange in a particular town no application 
will be entertained unless a formal resolution in its favour has been passed 
by the Corporation or other municipal authority, and evidence given that 
there is sufficient capital subscribed to carry out the undertaking. In this 
way competition will not be excluded, but a check will be imposed on the 
formation of companies whose sole object is to force tne existing licensees 
to buy them up. But although this is the policy which commends itself 
to her Majesty's Government, it must be distinctly understood that should 
licences hereafter be granted on other principles, no company, now or here- 
after to be licensed, will have any ground to complain of breach of contract 
or want of good faith on the part of the Postmaster-General.“ 

The heads of the arrangement between the Postmaster-General and the 
National Telephone Co. (Limited), dated August 11, 1892, contain the follow- 
ing: “Clause 2 (3)—The licence to be for the residue still unexpired of the 
term of yeara specified in the present licence held by the National Company, 
and to contain all the provisions contained in such licence (including the 
provisions for determining such licence and purchasing the busineas of the 
Company), so far as such provisions are not inconsistent with these heads 
of arragement.” 

The licence of the National Telephone Co. (Limited), dated November 29, 
1884, stated in Clause 19: “Nothing in these presents contained shall 
prejudice or affect the right of the Postmaster-General from time to time 
to establisb, extend, maintain, and work any system or systems of tele- 
graphie communication (whether of a like nature to the aforesaid business 
of the Company or otherwise) in such manner as he shall in his discretion 
think fit, neither shall anythiug herein contained prejudice or affect the 
right of the Postmaster-General from time to time to enter into agree- 
ments for or to grant licences relative to the working and use of telegraphs 
(whether of a like nature to the aforesaid busineas of this Company or 
otherwise) or the transmission of telegrams in any part of the United 
Kingdom with or to any company, pereon, or persons whomsoever, upon 
such terms as he shall in his discretion think fit.” 

The draft agreement of August 7, 1894, and the agreement of March 25, 
1896, betweeu the Postmaster-General and the National Telephone Co. 
(Limited) contain the following clause: — Nothing in these presents con- 
tained shall prejudice or affect the right of the Postmaster-General from 
time to time to establish, extend, maintain, and work any system or 
&ystems of telegraphic communication (whether of a like nature to the 
aforesaid business of the Company or otherwise) in such manner as he 
shall in his discretion think fit, neither shall anything herein contained 
prejudice or affect the right of the Postmaster-General from time to time 
to enter into agreements for or to grant licences relative to the working 
and uses of telegraphs (whether of a like nature to those worked and used 
by the Compauy or otherwise) or the transmission of telegrams in any part 
of the United Kingdom, with or to any company, person, or persons whom- 
soever, upon such terms, and whether with or without authority to 
exercise the powers in Section 5 of the Telegraph Act, 1892, referred to, 
as he shall in his discretion think fit." 

In 1992 Mr. Lamb gave the following evidence before the Select. Com- 
mittee on the Telegraphs Bill. —" Question : Is there any understanding 
that the Post Office will not compete with the Companies in these areas! 
Answer: No; under the existing licence it is expressly reserved that the 
Postmaster-General can either give a licence or may himself carry on the 
businesa, aud that is to bea distinct part of the new understanding." 

In 1895 Mr. Lamb gave further evidence before the Select Committee 
on Telephones. In answer to Sir Charles Cameron, with reference to 
Clause 18 of the proposed agreement, he said :— 

Question 259 — There is no doubt the Post Office could without апу 
breach of honour or contract grant addional licences." 

Question 290—“ Or faith ! "—4Answer: Or faith; there is no doubt 
about that." 

Before the eame Committee Mr. Forbes himself was examined ав 
followa :— 

Question 4,643—" Mr. Lamb, whom we examined, or who was a witness 
on behalf of the Post Office, said (I think I can almost quote his own 
worda) tha3 the Post Ottice was certainly not in law, on the strictest inter- 
pretations of the agreement, in any way debarred from granting competing 

licences Answer: I believe they are absolutely free. 

Question 4644 : Mou agree with him that there is not even an honour- 
able engagement on the part of the Post Ottice not to grant competing 
licences (Answer: The Post Office are alsolutely free. I will go a little 


further and say that in all negotiations (which were prolonged) there never 
was the slightest suggestion, directly or indirectly, of any such cession on 
the part of the Post Office to work up their own discretion." 

But before your present Committee he took up a different position. 

Question 5,687: “ But they (the Post Office) reserved it (their 
discretion), according to you, under а verbal pledge not to exercise the 
power which they so deliberately reserved! — Answer: Well, they 
reserved their discretion, but they reserved their discretion in a positive 
promise that the discretion should only be exercised in each case under 
certain circumstance. They have got their discretion now if they choose 
to begin to-morrow. In any town they can begin if they choose to license 
anybody they can, but if they did license, or if they did begin, they would 
be breaking the pledges made to me by Mr. Goschen, by the Postmaster- 
General, and by others, as to the circumstances under which that exercise 
of discretion should be put into operation, which, however, he subsequently 
modified as follows :— 

Question 6,469 : “ But did Mr. Goschen in any way in his private nego- 
tiations lock up his discretion ?’”—Answer: Not in the slightest.” 

Question 6,470: “Then what did he do?*"—4Answer: “ Не simply eaid 
the conditions of the Treasury minute will be applied with diecretion, and 
that sort of thing. I put to him what interpretation am I to attach to 
this? Well, you are to co-operate. You are to do what you can to carry 
out the desire of the Government, which is to get possession of the trunk 
wires, to greatly improve the trunk service of the country, and to develop 
its telephone system both in local areas and from one area to another as 
rapidly and efficiently as possible. You are to co-operate in that we are 
both in the same boat, so to speak ; in desiring to do this you can help us, 
we can help you ; words almost of that kiud." 

Question 6,487. “ 014 ever he give any promise whatever that he would 
exercise this discretion in any particular manner ! "—Answer: “ Not beyond 
that that we should be treated with all proper consideration, believe 
that was the last very word he said to me at the end of the discussion, 
You will be treated with proper consideration, and that we really had to 
make this property a success.” 

Question 6,485 : „It is on those words you rely to be protected against 
competition ? "—Answer : I do." 

Question 6,484: “ And those only? —Answer : Aud those only." 

The only assurance given by Sir J. Fergusson on the subject of com- 
petition appears to have been to the same effect as that of the Chancellor 
of the Exchequer. 

Mr. Arnold Morley stated to us that he had never heard, during the 
three years of his tenure of office, of any such understanding as that 
alleged by Mr. Forbes. | 

The Right to Compete. 


t 

III. The right to compete being thus made clear, we had next to con- 
sider whether competition was expedient, and, if so, whether local 
authorities should be allowed to undertake a telephone service. Com- 
petition appears to be both expedient aud necessary, in order, firatly, to 
extend and popularise the service ; and, next, to avoid а danger which is 
by no means remote if no alternative system is in operation that a purchase 
of the Company's undertaking at an inflated price may be forced upon the 
Government of the day. Competition by a local authority muat differ in 
many ways from competition by a private company, and requires special 
provision to meet the special conditions of the case. 

In areas where the Company have already au exchange, municipal com- 
petition, if permitted, should be conducted as far as possible on equal 
terms. It would be plainly unfair to concede to the new licensee a position of 
generaladvantage over that possessed by the older competitor. The peculiar 
advantages, however, possessed by the Company themselves constitute the 
principal difficulty in the way of formulating such an equality of treatment. 
The longer duration of the licence, the power to give preferential rates (a 
power which is alleged to have driven the Post Office from the field at 
Plymouth), the absence of either a maximum or a minimum rate, the power 
to refuse service, and the consequent power to require concession of over- 
head wayleaves, its numerous exchanges, and the power to make other areas 
pay for reduced rates in areas where competition exists—these are advan- 
tages which together more thau out-balance the special advantage which 
alone a local authority possesses the right to give to itself and refuse to 
its rival, permission to lay wires under its own public streets. A munict- 
pality must, on the other hand, submit to many conditions to which the 
Company is not subjected. 

1. Although there appears no reason in equity why a new licence should 
not be conceded a terin equal to that originally conceded to the Company, 
there are reasons of public convenience why all licences alike should lapse 
to the Post Office in 1911, in accordance with the view taken by the Select 
Committee of 1892. Stringent conditions should be impo:ed upon any 
local authority to prevent any possible ditliculty as to the surrender of the 
licence in that year. 

2. The system (unlike that of the Company) must necessarily be one of 
double wires, aud be erected in accordance with the regulations of the Post 
Otlice. The Post Office should insist upon complete uniformity of system 
so far as the differing conditions of the different localities may permit. 

5. A maximum rate should be imposed, and no inducement be afforded 
to municipalities to carry on the service at a profit and with а view to 
lighten the burden of local taxation. 

4. A minimum rate should also be imposed to protect the Post Office as 
they are of the municipality, as it also is iof the Company? against а 
reduction of rates to a point which would involve ап unremunerative 
service after 1911. This would also act аз а security to the Company 
against undue competition, and at the same time protect the ratepayers 
against a charge upon the rates. : 

9. À royalty should be paid to the Post Office, which should be 10 per 
cent. on the receipts, and be the same in all respects as that paid by the 
Company. Your Committee are of opinion that under such conditions the 
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balance of advantages would still be largely on the side of the National 
Company where the Post Office systems compete in the same area, as the 
first in the field has a further advantage. But your Committee believe 
that the areas being so large in every large sources of supply remain 
untapped. Under a more popular scheme of service this supply may be 
very considerable. The Company is itself in vigorous competition in several 
areas with its licensor, the Post Office, which in every case was the first to 
eccupy the ground. While the local property of the Company in such areas 
is probably large, it is satisfactory to learn that, in spite of the hampering 
restraints till lately imposed by the Treasury, and the necessity a public 
body is under to give no preferences, the local profits of the department 
have not been considerable. To the local public, however, two competing 
systems in one locality are а source of inconvenience and expense alike— 
and it means that not only are there two seta of plants, but that many 
subscribers must subscribe to both systems alike. To the tax-payer it 
would be unjust to agree to purchase in 1911 two systems, one or 
other of which might be largely superfluous. On the other hand, it 
would be unfair to the Company to agree to purchase the plant 
of its competitor and leave the Post Office in the future, as it has 


` been hitherto, under no obligation to treat it in the same way. If, 


therefore, the two systems are worked in competition, the Post Office 
should not undertake to buy from either one or the other, and be perfectly 
free to buy from either party whatever plant or buildings at the termina- 
tion of the licences it considered to be of the best type and generally most 
suited for its own service. In case, however, that instead of competing 
the Corporation and the Company should combine their operations, the 
greater part of both the plant and the buildings would in all probability 
be so guitable and so conveniently placed as to justify the Post Office in 
agreeing to take over the whole upon clear conditions to be named before- 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
July 29, 1898. 


Two New Underground Conduit Roads.—The Metropolitan 
Street Railway Co. of New York City began last week the 
work of transforming its Sixth and Eighth Avenue lines from 
horse-power to the underground conduit. These two avenues 
are among the main arteries extending lengthwise of the city 
and are very busy thoroughfares. The storekeepers along the 
streets objected to having the horse car traffic suspended 
during the reconstruction period, on the ground that it would 
be а serious loss to them, but the railway company decided 
that it would be the best for all interests to suspend the street 
railway altogether so as to enable the work to be completed in the 
shortest time possible. The Sixth Avenue line runs from 59th- 
street down to the Post Office, a distance of about four miles, 
and the section of the Eighth Avenue line now under trans- 
formation extends from 59th-street to the same downtown 
terminus. The Eighth Avenue road above 59th-street was 
installed with the underground conduit system last year, and 
is now in successful operation. The railway company is 
making surprisingly rapid progress in the work, and, if the 
present activity continues, it looks as though the roads would 
be in operation before the time set in the contract, namely, 
September 15. The system being installed on these lines is 
ihe same as that now in operation on the Second Avenue, 


the Fourth Avenue, the Eighth Avenue and Lenox Avenue 


lines uptown. 


Under the Protection of the American Flag.—An amusing 
event took place in Bordentown, N.J., recently. The Mon- 
mouth Traction Co. was setting its poles, and the Pennsylvania 
Railroad Co. objected to the erection of one particular pole on 
the ground that the hole was dug on the Pennsylvania Rail- 
road Co.’s property. The pole was all ready to be dropped 
into place, when the workmen of the two companies got into 
a dispute, and the result was a fight. During a cessation of 
hostilities occasioned by the arrest of several participants in 
the scrimmage the pole was dropped into place, and a quick- 
witted trolley employé climbed to the top and unfurled an 
American flag, which he defied any man to pull down. Under 
the protection of the flag the pole stood for three hours, until 
legal proceedings determined that it should be erected elsewhere, 

Important Telephone Decision.— Judge Buffington, in the 
United States Circuit Court for the Western District of Penn- 
sylvania, has handed down an opinion in the case of the 
Western Electric Co. v. the Milheim Electric Telephone Co., 
et al. The action was for infringement of a patent for telephone 
circuit and apparatus, issued on March 31, 1891, to John J. 


Carty, and now owned by the Western Electric Co. This ! 


patent is commonly known as the bridging bell patent, and 
considerable litigation has been caused by the infringements 
of it by independent telephone interests. The defence set up 
was lack of invention, it being claimed that the novelty waa 
nothing more than winding the coils to a high resistance, a 
course which would be instinctively adopted by any electrical 
engineer in changing any system—whether lighting, power, 
telegraph or telephone—from series to the multiple distribution. 
The decision was, however, in favour of the complainant. 


LEGAL INTELLIGENCE. 


Brockie-Pell Arc Lamp Patents. 


In the Chancery Division, on Friday last, before Mr. Justice North, Mr. 
Swinfen Eady, Q.C., moved, on behalf of the Brockie-Pell Arc Lamp 
(Limited), for an injunction restraining Meesrs. Johnson and Phillips from 
representing by advertisement or otherwise that the arc lampe in use at 
Portsmouth and other places, and which were, in fact, manufactured 
under the Brockie-Pell Patents, were the lamps of the defendants, or 
from representing that they were in a position to supply lamps made 
under those patents. Counsel stated that the plaintiffs were the owners 
of the Brockie-Pell patents which related to the internal mechanism of arc 
lampe for regulating the feed, and the defendanta from 1885 to 1897 held 
a licence to manufacture and supply lamps under those patents. Between 
that period the defendants no doubt fitted up installations at Ports- 
mouth and other places which had proved very succeasful. Then, on 
June 30, 1897, the licence was revoked, and the defendants gave an 
undertaking not to manufacture any more lamps under the patents, and 
by agreement the plaintiffs took from them 706 arc lamps, which at that 
time they had in stock. Now what the defendants were doing was to 
advertise extensively in The Electrician and other technical papers.— 
“ Johnson and Phillips’ arc lamps ; absolutely steady and reliable. Over 
14,000 in use for street lighting in St. Pancras, Hammersmith, Ports- 
mouth, Brighton, and elsewhere.” Now the lamps in use in those places 
were шша under the plaintiffs’ patente, and the effect of these 
advertisements was to lead people to believe that the defendants were still 
іп а position to supply lamps made under the patents, though as a matter 
of fact they had given an undertaking not to manufacture them, and could 
not, in fact, supply them. That, he submitted, was a thoroughly dishonest 
advertisement, and was calculated to take away custom from the plaintiffs. 
People would go to the defendants they were still in a position to manu- 
facture Brockie-Pell lampe, and would probably in the result be supplied 
with something which did not infringe the plaintiffs’ patent. 

Mr. Justice NORTH: If they cannot supply the Brockie-Pell lamps, so 
much the worse for them. How can it injure you! : 

Mr. EADY: As I have remarked, it will take persons, desirous of having 
an installation of our lampe, to them under the impression that they 
are still in a position to supply them, and who would otherwise come to us. 

Mr. Justice NORTH : The statement is true, I suppose, that these lampa 
were supplied by them. This is quite different from the usual complaint, 
the passing of their lamps as the lamps of the plaintiffs. І don't recollect 
any case like this. 

т. EADY : It is all part of the same process. The ingenuity of man ig 
constantly devising new methods. I am not aware of any case like this, 
but I submit it ia а case in which the Court will be justified in interfering. 

Mr. Justice NORTH: The Court is not in the habit of restraining false- 
hoods. 

Mr. EADY: I ask that the defendants may be restrained from repre- 
senting that they are in a position really to supply lamps made under the 
plaintiffs’ patents, and from holding out that the Johnson and Phillips’ 
lamps are our lamp. 

Mr. Justice NORTH: I fail to see how the advertisements apply to your 
patent, which really relates to a small part only of the mechanisin of the 
lamps. 

: Mr. EADY admitted that to be so, but said the advertisement referred 
to lamps which it was not disputed were manufactured under the plaintiffs’ 

atenta. | 
й Mr. Justice NORTH : If they had said, in 80 many words, that they were 
in a position to sell Brockie-Pell lamps it would be a different matter, but 
they do not. ; 

Mr. EADY: No, but the inference is that they can. 

Mr. Justice NORTH : What they say is, that these lamps were manu- 
factured by Johnson and Phillips, which is true. 

Mr. EADY : Yes, but they caunot now manufacture lamps of the same 
kind.’ The advertisement contains the words, “absolutely steady and 
reliable," and that is the great feature of our lamps. And then they call 
them Johnson and Phillips’ lamps.“ 

Mr. GRAY, on behalf of the defendants, submitted that his clients were 
perfectly justified in advertising as they had done, because every single 
word in the advertisement was absolutely true. The defendants were a firm 
making, amongst other things, arc lamps, and they had up to January 29, 
1897, made the Brockie-Pell lamps under a licence. It did not appear that 
the Brockie-Pell lamps were the only lamps made by the defendants, 
There was no statement in the advertisement that the lamps in 
question were the Brockie-Pell lamps. The defendant firm made these 
arc lamps when orders were given to them, and the defendants were 
paid for them. It was not then as if the plaintiffs had supplied the 
lamps, and the defendants had merely taken the orders. The lamps were 
ordered, supplied and paid for between the defendants and the purchaser, 
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Even supposing this advertisement on being read inferred that the 
defendants made the Brockie-Pell lamps, the plaintiffs had not pointed to 
а single case in which someone asked the defendants for Brockie-Pell lamps, 
and in which the defendants supplied something which they said was 
a Brockie-Pell lamp, but which was not. Ніз learned friend had 
said that the particular characteristic of the Brockie-Pell lamp 
was that it waa absolutely steady and reliable. There was, how- 
ever, no evidence аз to that. From beginning to end every word 
ih the advertisement was absolutely true. Even supposing there had 
been a case for an interím injunction, the plaintiffs һай been guilty of 
laches—and very serious laches—as the advertisements in question had 
been appearing in The Electrician and possibly in other papers constantly 
since March rd. His submission was that the advertisements were abso- 
lutely true, and that there was no representation in any way that the 
defendants were making Brockie-Pell lamps. Further, the plaintiffs had 
publicly advertised in the very papers that the advertisements in question 
appeared that the defendants had no right to and did not manufacture the 
Brockie-Pell lamps, and no example had been given that the advertise- 
ments had had the effect the plaintiffs alleged. 

His LORDSHIP, in giving judgment, said that the delay was such as to 
prevent him making avy order now. He did not, however, decide the case 
simply on the question of time, but he did not think it wasa case in which 
he could interfere by interlocutory injunction. If the advertisement was 
misleading, as it was suggested, it ought not to be so. But even assuming 
it was meant dishonestly, still it was not a matter in which the Court could 
interfere. The motion would be dismissed, costs to be costs in the action. 


Trinder v. National Telephone Co. 


In the Lord Mayor's Court (London) on Tuesday, George Trinder, 
master builder, sued defendant Company for compensation for injuries 
caused through negligence of their servants. It was agreed between the 
counsel engaged in the case that the only question for the jury was 
whether the defendants were guilty of negligence, and, if во, the amount of 
damages the plaintiff was entitled to. The questions of law, being similar 
to those in another case (Holliday v. National Company) recently reported 
in The Electrician, which was the subject of an appeal, were reserved. The 
plaintiff said that on Feb. 25 he was proceeding home along the Pavement, 
Clapham, when he was stopped by a canvas structure placed over a hole in 
the pathway. A space of only 2ft. was allowed for the public to pass the 
structure. Just as he was passing а shower of molten lead was blown in 
his face, singeing his beard and burning his face. He was thrown down, 
and had since suffered from shock. Не was laid up for five weeks. Hehad 
discovered that the defendants required a plumber's joint to be made 
in certain pipes carrying their wires, and that the man who was doing the 
job had placed a patent blow lamp over a pot of molten lead, causing an 
explosion. After hearing evidence the Assistant Judge left it to the jury 
to say whether or not it was an act of negligence to heat a blow lamp on 
the top of molten solder. If it was, to what damages was the plaintiff 
entitled. The jury found that it was an act of neyligence, and awarded 
plaintiff £45 damages. By consent, the jury were discharged, the further 
hearing being adjourned, with liberty to either side to apply for judg- 
ment, Both parties agreed to be bound by the result of the appeal in the 
case above mentioned. 


Darlington Forge Co. 

An application was made last week to Mr. Justice Wright for the sanction 
of the Court to certain modifications in the Company's articles of association. 
His Lordship said be disapproved of Art. 4 referring to electric lighting, as it 
seemed to him tbat the business of an electric lighting company waa a long 
way off the business of a forge company. Мг. Eve, Q.C., who appeared 
for the company, eaid it was of the highest importance the Company should 
acquire the power of adding electric welding to their business, as that was 
now an important feature in a forge business. At present they were only 
sub-contractors supplying certain portions of plant, and what they wanted 
now was to get the opportunity of completing whole contracts. His Lord- 
ship thought it was too excessive an addition to make to the business of a 
forge company. He did not think there was anything else in the petition 
80 clearly alien tothe objects of the Company that heneed interfere. Mr. 
Eve said the proper notices had been given, and the petition had been 
advertised. No debenture-holder dissented. They had received assents 
from 12 out of 16 shareholders, and the other four were dubious. He 
therefore asked his Lordship to confirm the resolution as amended, Мг, 
Justice Wright made the order accordingly. 


London Provincial Electrical Co. (Limited). 

On Wednesday Mr. Justice Wright made a compulsory order for winding 
up the above Company on the petition of Messrs. Paddison, Son, de la 
Chapelle and Co., judgment creditors. The Company was formed in 
June, 1897, with a nominal capital of £60.000, and some 1,707 of the 
shares had been issued. His Lordehip intimated that if an arrangement 
was come to there could be an application fur a stay of the order. 


BOOKS RECEIVED. 


“The Principles of Structural Design." Part II. By Major 
С. K. Scott Moncrietf, К.Е. (Chatham: W. and J. Mackay and 
Co.) Price 10s. 6d. nett. 

** Jahrbuch der Elektrochemie.” Berichte iiber des Jahres 1897. 
Edited by Dr. W. Nernst and Dr. W. Borchers. (Halle a. S.: 
Wilhelm Knapp.) Price 15 marks. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning.. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and $, Salisbury-court, Flest- 


street, London 
NOW READY. 


“THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The k is very fully illustrated. 

‘ELECTRICAL TESTING FOR TRLEGRAPH ENGINEERS.” — By J. Elton 
Young, M.LE.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph прш. than 
it has hitherto received, whilst it endeavours to facilitate à thorough com- 
уеп of the theory of testing as applied to electrical lines in general. 

‘he Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge ol cables for the trans- 
mission of light and power. The localisation of faults has been very fully 


investigated, including the different degrees in which the various methods 


are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 5хо, fully illustrated. 108. 6d., post free; abroad 11a. 


"SUBMABINB CaBLE-LAYING AND RrPAIRING."—By Н. D. Wilkinson, 
M. I. E. E., &., fully illustrated; price 12s. 6d. 

* LABORATORY NOTES AND Fonus."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the paving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price бв. 6d. net. e complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 128, 6d. net. Strong portfolios can be had, price 18. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepa 
for {һө use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new FORUM 
which ditfer only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

“SIGNALLING ACROSS SPACE WITHOUT Wirss BY ELEOTRIO WAVES." 
Being a Description of the Work of Hertz and his Successors.—By Dr. 0. 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. nef, 
2s. 9d. post free. 

“ELEcTRIO Motive Powsr,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of eleotric energy to minin 
and general power transmission purposes, in which the author has h 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 108. 6d., post free; abroad, 118. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 


which have made the book indispensable to the industry, are 


brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Corporation of Rochdale require tenders for boilers, fittings, 
&c., economisers, condensing plant, feed pumps, tanks, &, steam 
and exhaust pipes, &c., travelling crane, switchboard, accumulators 
and cables. Details of these requirements are set out in an adver- 
tisement on another page, and specifications can be had of Mesers. 
Lacey, Clirehugh and Sillar, 12, Delahay-street, Westminster, 
London, S.W. Tenders have to be sent in to Mr. James Leach, 
town clerk, Town Hall, Rochdale, by noon of Sept. 6. 


The Corporation of Bangor invite tenders for the supply and 
erection of: (1) two water-tube boilers, economiser, brickwork, 
and flues ; (2) steam, exhaust and other pipes, steam pumps, and 
feed-water heater; (3) two 60-kilowatt steam dynamos, cer, 
booster, and -ton overhead travelling crane ; (4) switchboard and 
instruments ; (5) accumulators ; and (6) mains. Additional par- 
ticulars are given in an advertisement elsewhere, and conditions, 
specifications, &c., may be obtained from the consulting engineer 
(Mr. Е. Hastings Medhurst, B.Sc., M.1.E.E.), 13, Victoria-street, 
London, S. W., after the 16th inst. Tenders must be delivered to 
the town clerk (Mr. R. Hughes Pritchard), Bangor, North Wales, 
by Sept. 10. 


The Urban District Council of Buxton invite tenders for the 


following works in connection with their electricity supply scheme: 
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—(1) Water-tube boilers and mechanical stokers; (2) engines, 
dynamos, pumps, condensing plant, crane, and tools; (3) storage 
batteries ; (4) switchboard ; (5) steam, exhaust, feed, and drain 
pipes, and feed-water tank. Further particulars appear in our 
advertisement columns, and copies of specification, &c., can be 
obtained from the clerk to the District Council (Mr. Josiah Taylor), 
Town Hall, Buxton. Specifications and drawings can be seen at 
(but not obtained from) Prof. Alex. B. W. Kennedy’s office, 17, 
Victoria-street, Westminster, S.W. Tenders must be delivered at 
Mr. Taylor’s office not later than Monday, Sept. 5. 


The Watford Urban District Council require tenders for the sup- 
ply and delivery of electricity meters and main cut-outs for twelve 
months from Nov. 1. Further information is given in an adver- 
tisement elsewhere, and specifications may be obtained at the offices 
of the consulting engineer (Mr. W. C. C. Hawtayne), Mansion 
House Chambers, 20, Bucklersbury, London, E.C. Tenders by noon 
of the 31st inst. to the clerk to the Council (Mr. H. Morten Turner), 
Council Offices, Watford. 


The Electric Lighting Committee of the Hull Corporation 
require tenders for the supply and erection of plant in connection 
with their electric lighting works. Tenders to Chairman of Electric 
Lighting Committee, Town Hall, Hull, by noon of Aug. 25th. 


The Wimbledon District Council invite tenders for the supply, 
delivery and erection of pipe-work. Tenders to oftice of Clerk to 
Council, Wimbledon, by 5 p.m. of 29th inst. 


The Electricity Committee of the Borough of Ashton-under-Lyne 
are willing to receive offers from persons desirous of entering into 
arrangements for the wiring of premises in the borough on a system 
of deferred payment. Offers by Aug. 29. 

The Managers of the Central London Sick Asylum District 
require tenders for supplying the necessary generating plant, and 
for wiring their new asylum at Hendon. Tenders to clerk to 
managers, Cleveland-street Asylum, London, by 10 a.m., Aug. 15. 

The Pemberton (Lancs.) District Council invite schemes for the 
electric lighting of the district. Schemes by Aug. 14, to the Clerk. 

The East Indian Railway Co. require tenders for the supply and 
delivery of electric overhead travelling cranes, and a steam.electric 

wer plant. Tenders to Secretary, Nicholas-lane, London, E.C., 

y 17th inst. 

The Post and Telegraph Department of New South Wales, 
Sydney, require tenders for the supply of 218 tons galvanised iron 
wire, 90 tons copper wire, 70,000 porcelain insulators, 16,000 zinc 
cylinders, 16,000 lead cylinders, 50tons copper sulphate, 1,000 bottles 
of Morse ink, 1,000 Leclanché batteries, 10,000 porous cylinders 
and 15,000 zinc cylinders for Leclanché batteries, 22,000 arc lamp 
carbons, 24 arc lamps, 2,000 incandescent lamps, a steam engine 
and dynamo, together with some telephone apparatus. Tenders by 
Oct. 17. We are indebted to the Elektrotechnischer Anzeiger (pub- 
lished in Berlin) for the above particulars. 

The General Direction of Spanish Posts and Telegraphs require 
tenders by 22nd inst. for the supply of 22,000 rolled zinc cylinders. 
Tenders to La Direccion Général des Postes y Telegrafos, Madrid. 


The British Electric Traction Co. invite tenders for the provision | 


of the materials and the construction of the track and permanent 
way of about 13 miles of tramways in the Potteries district. "Tenders 
to the Company's London offices by Sept. 5. | 

The Halifax Traraways Committee require tenders for the supply 
of steel rails, points, crossings, fishplates, soleplates, tie-rods, 
bolts, centre and side poles, for about five miles of tramway. Ten- 
ders to the Town Clerk by 24th inst. 

The Glasgow Corporation require tenders for 2,000 tons of steel 
straight-track rails, 200 tons steel curve rails, and about 120 tons 
steel fishplates, or alternatively 1,000 tons steel straight-track and 
100 tons steel curve rails, and about 60 tons steel fishplates. 
Tenders to Town Clerk by 22nd inst. 


TENDERS RECEIVED AND ACCEPTED. 


At the last meeting of the Bournemouth Town Council, the Joint 
Pier, Winter Gardens and Parks Committee reported that they had 
submitted the tenders for an electric lighting installation for the 
Winter Gardens, Pier and lower Pleasure Grounds to Messrs. 
Lacey, Clirehugh and Sillar, and as Messrs. Crompton and Co. had 
amended their tender, they recommended that the following tenders 


be accepted :— 
Brush. e, wiring .. 21,598 
Siemens Bros. & Co., steam dynamo . 1,135 


Messrs. Macfarlane and Со. have also obtained the tender for the 
supply of lamp pillars. 

The Brighton Town Council have accepted the tender of the 
Callender Company for cable and jointing sundries. 

The contract for the electric lighting of Hapton (Lancs.) town- 
ship from Sept. 1 to April 30, 1899, has been again let to 
Messrs. Simpson Bros., of Hapton. There was only one other 
tender submitted, viz., Messrs. Calvert and Co., at £400. 


The South Shields Corporation have accepted the tender of 
Messrs. A. Brunton and Son for laying 185 yards of double-line 
tramway (with electric bonding), at £600. Messrs. Brunton’s was 
the lowest of the four tenders submitted, the highest being 
£2,377. 58. 

At the meeting of the Tramways Sub-Committee of the Leeds 
Corporation, on Wednesday, it was decided, subject to the approval 
of the City Council, to accept the tender of the British Thomson- 
Houston Co. for the supply of 50 electric cars at £531, 10s. per car. 


The Bury Town Council, at their meeting last week, decided to 
accept the following tenders for the supply of plant for their pro- 
jected electricity supply works, subject to the sanction of the Local 
Government Board being obtained to borrow the necessary money: 
Davy Brothers, boilers ; John Fowler and Co., steam engines and 
dynamos ; Callender Co., mains, &c. The total of the accepted 
tenders amounts to £19,439, exclusive of the cost of buildings 
(£2,500). 

The tender of Messrs. Willans and Robinson for the supply of 
& 150 kilowatt steam alternators at £1,989. 13s. has been accepted 
by the Yarmouth Town Council. 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Derby require an electrical engineer and 
manager for their electricity supply works in succession to Mr. 
J. E. Stewart, resigned. Salary £350 per annum, with privilege of 
taking two pupils. Further particulars are set out in an advertise- 
ment elsewhere, and applications must be sent to the town clerk 
(Mr. H. F. Gadsby), Town Hall, Derby, by noon of 31st inst. 


The Blackheath and Greenwich District Electric Light Co. 
requires an electrical engineer to act as clerk of works under the 
consulting engineer. Commencing salary £250 per апппт. An 
advertisement elsewhere contains further particulars. Applica- 
tions to the Secretary, 11, Charing-cross-road, London, W.C., by 
22nd inst. 

The Electric Lighting Committee of the Watford Urban District 
Council invite applications for a resident electrical engineer. Com- 
mencing salary £150 per annum. Further particulars appear in an 
advertisement elsewhere, and applications must be forwarded to the 
clerk to the council (Mr. H. Morten Turner), Council Oflices, 
Watford, by the 24th inst. 

The position of Chief Engineer to the Hotel Cecil is vacant. 
Further information is set out in our advertisement columns, and 
applications must be sent to the secretary (Mr. E. W. G. Tapply), 
Hotel Cecil, Strand, London, W.C. 

An electrica] engineering draughtsman and designer is required 
in the electrical engineering and applied physics department of the 
Northampton Institute, Clerkenwell, London, E.C., at a salary of 
£120 per annum. An instructor in electrotyping and stereotyping 
and a junior demonstrator, specially qualified in wiremens’ work, 
are also required. Further particulars are given in an advertisement : 
elsewhere, and applications have to be sent in to Dr. R. Mullineux 
Walmsley, Principal of the Institute, not later than Aug. 27. 


А lecturer and demonstrator in physics will be required in 
October for University College, Nottingham. Salary £130 to £180. 
Applications must be sent in (on forms to be obtained from the 
Secretary) by Aug. 24, See advertisement. 

The Electricity Committee of the Borough of Ashton-under-Lyne 
invite applications for the appointment of Borough electrical engi- 
neer s commencing salary of £250 per annum. Applications by 
Aug. 27. 

Ап assistant lecturer and demonstrator in physics and electrical 
engineering is required at the Hartley College, Southampton. 
Salary £120. Applications to the clerk by 15th inst. 

А teacher of telegraphy and telephony is required for the evening 
department of the Rochdale Municipal Technical School. Appli- 
cations to Secretary. 

The Liverpool School Board require an assistant science demon- 
strator. Commencing salary £100, Applications to the Clerk by 
22nd inst. 

An assistant lecturer and demonatrator in physics is required at 
Yorkshire College, Leeds. Applications to the Registrar by Sept. 3. 


The Wolverhampton Town Council have appointed Mr. C. E. C. 
Shawfield borough electrical engineer in succession to Mr. Е. 
Harman Lewis at a salary of £200 per annum. Mr. Shawlield has 
been assistant at Wolverhampton since Jan. 1896, 

Mr. Edgar Hesketh, late of the British Insulated Wire Co., has 
been appointed chief assistant engineer to the Folkestone Eiec- 
tricity Supply Co. 

PLANT FOR SALE. 

The Corporation of Blackpool are prepared to sell by private 
treaty some generating plant at present at the tram shed in 
Blundell-street, The whole of the plant, some particulars of 
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which are given in an advertisement elsewhere, is in good work- 
ing order, but it is not now required by the Corporation owing to 
the transfer of the tramway supply to the electricity works The 
Corporation also offer for sale by tender & quantity of vulcanised 

рег cable, &.  Particulars, forms of tender, &c., can be 
obtained from the borough electrical and tramway engineer (Mr. 
Robert €. Quin), Corporation Electricity Works, Blackpool. 
Tenders, addressed to the Chairman of the Electric Lighting and 
Tramway Committee, Town Sar a ar must be delivered by 
10 a.m. of Tuesday, Sept. 18. . T. Loftos is town clerk. 

. A 2-н.-р. Stockport gas engine, and a 13kw. dynamo are for 
disposal. Particulars from Messrs. Wheatley Kirk, Price and 
Goulty, 49, Queen Victoria-street, E.C. See advertisement. 

Messrs. W. Н. Allen, Son and Co., of Bedford, have for disposal 
two compound engines and dynamos of their improved type. See 
advertisement. | 


BANKRUPTCIES AND LIQUIDATIONS. 

It has been resolved to wind up the British Du Bois Manufac- 
turing Co. voluntarily, and to appoint Mr. C. К. Vokins, 85, 
Gresham-street, E.C., liquidator. | 

Mr. Registrar Hood has appointed to-day (Friday), at Bank- 
ruptcy-buildings, London, W.C., as the time and place for con- 
sideration of the determinations of the meetings of creditors and 
contributories in the Ariel Aro Lamp Syndicate (Limited). Mr. 8. 
Wheeler, O.R., is provisional liquidator. The creditors of the 


Syndicate include :— 

S. S. Allin ..... F*** 2295 L. S. АШИ . creer trot £25 
Abel and Imray ............. ^. 46] Exors. of C. Jones 25 
Av Pollock. оона 25 | C. S. G. Lloyd ..................... 17 


The liabilities amount to £499. 13s. 3d., assets £100. 9s. 5d. 


Business Notice.—Messrs.:H. M. Salmony and Co. inform us 
that the changes recently effected in the personnel of the firm mean 
simply & change of managership, the Company remaining practi- 
cally as before. Mr. Ch. Leven has been appointed general 
manager. Mr. Leven has been for many years in the electrical 
trade, and has been associated with several electrical undertakings 
in the States. Messrs. Salmony and Co. are about to extend their 
business, and for this purpose additional capital has been placed at 
the disposal of the management. It is probable that a circular will 
shortly be issued in connection with the changes which have taken 

lace. 

Electrical Accessories.— The Manchester Electric Co. forward 
a copy of their catalogue B, in which are given prices and particulars 
of belle, indicators, batteries, telephones and а good variety of 
electrical apparatus and fittings. The list is especially strong in 
telephones and telephone accessories. 

Exports of Electrical Apparatus and Material. —The following 
list gives official particulers of the exports of British manufactured 
electrica] apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Aug. 4 to Aug. 9, 
with.the porta of destination :— 

Argentina—Buenos Ayres, £6,614 (including £158 telegraph material). 
Australasia—Adelaide, £146; Lyttelton, 847; Melbourne, £434 (in- 
cluding £410 telegraph material); Rockhampton, £172 ; Sydney, £186 ; 
Wellington, £37. Belgium—Antwerp, £56; Ostend, £50. Burma— 
Rangoon, £55. Denmark—Copenhagen, £19; Kolding, £252 (telegraph 
cable). Egypt — Alexandria, £80 (telegraph apparatus). France Boulogne, 
£30 ; Marseilles, £50. Germany Bremen, £330 (telegraph material); 
Hamburg, £210. Holland—Amsterdam, £125; Rotterdam, £910. Jndia 
—Bombay, £20; Calcutta, £155. Japan—Yokohama, £27. Russia 
Helsingfors, £29 ; Libau, £54 ; Odessa, £150 ; St. Petersburg, £14. South 
Africa—Cape Town, £602; Durban, £2,662 ; East London, £81; Port 
Elizabeth, £706. Straits Settlements—Penang, £25 ; Singapore, £86,519 
(telegraph material). Sweden—Stockholm, £72 (telegraph wire). Total 
(for six days) £100,679, against £65,127 for the week (Aug. 4 to 10) 
last year. 


— 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Audenshaw (Manchester) — The District Council have under 
consideration proposals of the British Electric Traction Co. for the 
introduction of electric traction on the local tramways. It has 
been suggested that the Council should purchase the tramway 
within their district, and the Company would take a lease of the 
line, equip it electrically, and connect it up to existing lines. 

Bangor.—The plans of the proposed electricity supply works 
were approved at the ineeting of the Town Council last week. 
Particulars of the Council's requirements for plant, &c., are given 
in our advertisement columns. 

Belfast.—The Sub-Electric and Law Committees presented a 
report at the last meeting of the Corporation on the result of the 
recent interview with the representatives of the Belfast Tramways 
Co. on the oft-debated question of the introduction of electric 
traction on the local tramways. The Committee suggested certain 


terms upon which an arrangement with the Company might be 
arrived at. These conditions, which have been forwarded to the 
Directors of the Company, are : (1) The valuation of the Company's 
lines to be now ascertained ; (2) the lines, &c., to be kept in good 
repair by the Company ; (3) the Company to assign to the Council 
their right of purchase of the subsidiary lines ; (4) the Company 
to work the lines electrically until the termination of the present 
term ; (5) the Council to provide funds to make such extension as 
may be mutually agreed on, and to electrically equip the lines ; 
(6) the Company to pay a certain percentage per annum on the 
funds expended by the Council, and also for depreciation ; (7) the 
Company to take electric current from the Council at a price to be 
fixed yearly by an electrical expert to be agreed on ; (8) the Com- 
pany to be indemnified against loss from failure of the Corporation 
to supply power; (9) the Company to assist the Corporation in 
procuring an Act of Parliament to carry out the arrangement ; (10) 
the fares to be arranged either on the basis of $d. for approximately 
one mile stages, or 1d. all the way in onecar. 

The Corporation are recommended to [make an experiment in 
street lighting by incandescent electric lamps. 


Bootle.—The Bootle Town Council are anxious to possess elec- 
tric tramways as soon as possible, and this week a deputation from 
the Council waited upon the Liverpool Tramways Committee in 
order to urge the early introduction of electric traction on the 
Bootle route. The matter is under the consideration of the Liver- 
pool Committee. 


Bristol.—The Town Council have decided to include the areas 
added to the city by the Bristol Corporation Acts of 1895 and 
1897 to the area of supply under the Bristol Electric Lighting 
Order (1883). 


Broadstairs.—The District Council are considering the question 
of the introduction of electric lighting for both public and private 
use, and it is confiently anticipated that the electric tramway will 
be working by next season. | 


Buenos Ayres.—A further 34 miles of the electric tramways of 
La Capital Tramways Co. was inaugurated on the 29th ult. This 
section connects, vid San Juan and Comercio, the section of 
9] miles from Entre Rios to Flores, opened in Dec. last, with 
Paseo Colon. : 


Cardiff. — At Monday's meeting of the Town Council the Lighting 
Committee recommended the acceptance of the tender of Messrs. 
S. Z. de Ferranti, Limited, for the supply of а steam alternator. It 
appeared that this recommendation was only carried by the casting 
vote of the Chairman, and in opposition to the report of the borough 
electrical engineer, Mr. N. Appelbee. Consequently the matter 
was referred back to the Committee for further consideration. 

Col. J. T. Marsh held an inquiry on Tuesday into the application 
of the Corporation to borrow £500 for electric light extension pur- 
poses. The application was supported by the Chairman of the 
Lighting Committee (Mr. Ald. Carey, J.P.), and the borough elec- 
trical engineer (Mr. Appelbee). 


Cambridge.—' The Cambridge Tramways Co. have asked the 
Town Council to give facilities for equipping the tramways electri- 
cally. The matter is being considered by the Parliamentary and 
Paving and Drainage Committees. 


Canterbury.—O wing to the number of applications for electric 
current, the Electric Lighting Committee are already considering 
the advisability of enlarging their scheme. It is suggested that an 
extra loan of £3,000 should be obtained for main extensions. 

Cheltenham.—The Town Council have decided, on the recom- 
mendation of the Lighting Committee, to increase the salary of 
the borough electrical engineer (Mr, Hamilton Kilgour) from £300 
to £350 per annum, to be further increased to £400 at the end of | 
12 months. This increase has been granted on the understanding 
that Mr. Kilgour remains with the Corporation, if required, until 
July 1900. 

Darlington.—The Town Council last week decided to adopt 
Prof. Kennedy's report recommending the erection of electricity 
supply works, at an estimated cost of £20,000. The question of 
the site for the proposed station has, however, been left open for 
the present. 


Dumfries.—The Town Council have authorised the Provost 
Committee to employ a consulting engineer to prepare an electric 
lighting scheme. 

Dundalk.—The Township Commissioners have entered into a 
provisional agreement with the Dundalk Electric Tramway Co. for 
the electric lighting of the town. 

Electric Pumping in South Staffordshire.—At the meeting 
of the South Staffurdshire Mines Drainage Commissioners at 
Dudley last week, the Chairman (Sir B. Hingley), in reply to ques- 
tions, said that the hydraulic scheme for the unwatering of the 
Tipton district had been abandoned, and that the latest idea was 
the use of electric power. If terms could be arranged, the work 
could be done in a very economical manner. They were waiting 


entirely for the development of the electrical scheme, and in the 
course of the next two or three months the general manager would 
be able to make a definite statement. 

Garston.—A Local Government Board inquiry will shortly be 
held here for the purpose of inquiring into the application of the 
District Council to borrow £25,000 for the purpose of erecting 
electricity supply and refuse destructor works, 


Glasgow.—At the meeting or the Corporation on Thursday last, 
the report of the Electricity Committee recommending the adoption 
of a revised scale of charging for electric current was approved. 
An abstract of this report appeared in our last issue. The accounts 
of the Electricity Department were also submitted and passed. 

Greenock.—The Police Board have decided to advertise for an 
electrical engineer at a salary not exceeding £300 per annum. 

Hampstead (London).—The number of units of electric current 
sold by the Electricity Department during the midsummer quarter 
was 134,231, against 83,719 for the corresponding period in 1897. 
This rapid increase in the demand will entail further extensions of 
the plant at an early date. The residents of West Hampstead are 
petitioning for the extension of the mains to their district. 

The Vestry have received а communication from Mr. Binswanger- 
Byng, of Belsize-park, enclosing a memorial signed by 854 rate- 

ayers, urging the advisability of facilities being given to the 
National Telephone Co. to place their wires underground, in order 
that delay in making connections might be obviated, wayleaves un- 
necessary, the service consequently improved, and the neighbour- 
hood not disfigured by the erection of poles and unsightly cables. 
The matter has been remitted to the General Purposes Committee. 

Hastings.—Prof. H. Robinson has presented his report on the 

roposed purchase by the Town Council of the undertaking of the 
Hastings and St. Leonard’s-on-Sea Electric Light Co. In the 
agreement the purchase price has been fixed at £04,200, but Prof. 
Robinson considers this figure too high. His lengthy report ооп- 
cludes: **It is quite clear to me from a general view of the facts 
that the present ordinary share capital would have to be largely writ- 
ten off, so that further capital might be raised to enable the necessary 
extensions to. be carried out and the undertaking made profitable 
to the shareholders. Inasmuch as the Corporation cannot at present 
acquire the undertaking, except by 4 voluntary arrangement with 
the Company, it remains to be decided whether the amount named 
in the agreement of July 23, 1897 (£54,200) includes too large a 
sum for the goodwill. Iam of opinion that it does, and consider 
that £40,000 more nearly represents a fair value." 

Horsham.— The District Council recently approached the Board 
of Trade with a view to obtaining a license for establishing elec- 
tricity supply works, but, owing to the unfavourable nature of the 
reply, it is probable that а Provisional Order will be applied for. 

Ilkeston.—A Special Tramways and Electric Lighting Com- 
mittee has been appointed by the Town Council. 

Inverness.—The Town Council have decided to obtain a report 
ott the electrio lighting question from Mr. Craven. 

Islington (London).— There are stil in this go-ahead parish 
4,648 public gas lamps to be replaced by electric lights. At present 
there are only 194 of the latter. These will, however, be increased 
to 327 by the end of the half-year. 

Lambeth (London)— The Board of Trade have notified the 
Vestry that they have no power to conduct the suggested inquiry 
into the circumstances attending the transfer of the Vestry's Pro- 
visional Order to Mr. J. Sax. The Vestry have now decided to 
ask the Local Government Board to investigate the matter. 

Leigh (Lancs.).—A Local Government Board inquiry was held 
here on Tuesday into the application of the District Council to 
borrow, amongst other sums, £10,000 for electric lighting purposes. 
The.clerk to the Council (Mr. Thomas) appeared in support, and 
said that it was proposed to erect the electricity station on the 
gas-works land, and sufficient plant would be put down to meet the 
probable requirements for some five years. He had no doubt the 
undertaking would be а successful one. 

Light Railways.—The promoters of the light electric railway 
from Herne Hill to Farnborough have decided not to proceed with 

their scheme. 

The Light Railway Commissioners on Wednesday rejected the 
application to construct & light railway from Minehead to Lyn- 
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Maidenhead.—The Town Council have authorised the Electric 
Lighting Committee to invite Messrs. Burstall and Monkhouse to 
state their terms for preparing a report on the advisability of 
establishing electricity supply works. 

Middlesbrough and Stockton Electric Tramways.—The new 
electric tramways have proved so popular that the residents of some 
of the outlying districts are anxious to see the system extended. 
Already the Imperial Tramways Co. have been approached by the 
Redcar and Kirkleatham Councils, who urge the Company to carry 
out extensions to their districte. 


Municipal Trading.—Sir J. W. Maclure has given notice to 
move for a Parliamentary Return of the water, gas, tramway, 
electric lighting, and other unproductive undertakings carried on 
by municipal boroughs. The return is to set out the date at which 
the Corporation commenced working, the amount of the capital 
authorised and borrowed, the amount paid off, the average annual 
income and working expenses for the last five years, the annual 
net loss, the amount set apart for depreciation, and the mode in 
which the annual net loss has been provided for. 

Patent Amendment.—Notice is [given by Mr. M. Holroyd 
Smith of his intention to apply for leave to amend the specification 
filed in connection with patent No. 13,309 of 1897, for ** Improve- 
ments in apparatus for steering motor cars and other vehicles. 

Plumstead (London).—4A special meeting of the Vestry will be 
held next month for the purpose of considering a proposal to apply 
for a Provisional Order, and in the meantime an electrical expert 
is to be consulted. 

Provisional Orders.—The following additional intimations of 
intention to apply for Provisional Orders have been given :— 

Guildford Electricity Supply Company, for Godalming. 

District Council, for Ha'esowen. 

Electrical Power Distribution Co., for Johnstone. 

Town Council, for Longton. 

District Council, for Mirfield ( Yorks). Ў 

Edmundson's Electricity Corporation, Electrical and General 
Engineering Co., North London Electricity Co., and Tottenham 
and Edmonton Gas Co., for Wood Green. | 

Russia. —It is stated that owing to the recent engineers’ strike in 
Great Britain a large number of orders for electric plant, railway 
locomotives and other machinery went to Germany and the United 
States. The Finnish Railway Co., which had previously always 
obtained its locomotives from British manufacturers, passed an order 
to American builders for 20 powerful locomotives, on the ground 
that the order could not be executed in reasonable time in Great 
Britain in consequence of the strike. 

In the Archangel district, the only industries open for British 
trade is for electric light machinery and fire engineapparatus. The 
chief rival of British trade in these branches of industry is Sweden. 
On June 28 last the municipal authorities of Archangel entered 
into a contract for lighting the city by electricity and for connect- 
ing the town and port by electric tramways. 

It is reported that great progress is being made in the adoption 
of electricity as an illuminant for Moscow and the vicinity. The 
erection of handsome buildings in the place of the old two-storey 
houses has led to the extended use of the electric light for private 
residences. 

Saltburn.—The Cleveland and South Durham Assets Company 
are pushing forward their electric lighting scheme for this district. 
A site for a station has already been acquired and inquiries are 
being made to ascertain the probable demand for current. 

St. Annes (Lancs.). — Now that the Royal assent has been given 
to the Bill confirming the St. Annes-onrSea Provisional Order, an 
early meeting of the District Council is to be held to consider an 
electric lighting scheme. 

Sheffield.—The salary of the tramway manager (Mr. H. Mallyon) 
has been increased from £ 350 to £400 per annum. 


Southport.—A lively debate occurred on the Gas Manager's 
report at the last meeting of the Town Council. The Chairman of 
the Committee said that there were good reasons why the accounts 
should not show so well as in previous years. "There had been a 
diminution both in the gas made and the revenue received, and the 
net profit amounted to only £6,716, a decrease of £2,322, very 
largely, if not entirely, due to the loss of custom through the popu- 


mouth, as it appeared that the line was intended merely for 
tourists, and not for local traffic. 

Lourenco Marques.—A concession was some time ago granted 
to a French company for lighting by olectricity the main streets 
and avenues of the town and suburbs of Lourenco Marques, 
the chief town in Portuguese Kast Africa. Current is to be 
supplied by overhead cables, and it is expected that the installation 
will be complete by the end of the year. 

Lowestoft.—The Town Council have decided to put their Pro- 
visional Order into force, and the General Purposes Committee 
have been authorised to obtain a definite scheme from the consult- 
ing engineer, Mr. W. C. C. Hawtayne. 


larising of electricity. The report was not accepted, and the Chair- 
man thereupon tendered his resignation. 


South Shields.—In moving the report of the Electric Lighting 
Committee at the last meeting of the Town Council the Chairman 
(Alderman Rennoldson) said that the demand for current was still 
increasing. The Committee had decided to make a further extension 
of the plant at the station, and recommended the Council to apply 
to the Local Government Board for sanction to borrow £20,000 for 
additional plant. The Committee's report was agreed to. 

Stirling.—The Lighting Committee have abandoned the scheme 
for the utilisation of the water power at Touch in the generation of 
electric current for lighting the town. The question of adopting 
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Prot. Kennedy's scheme for the erection of а steam-driven station 
is now under consideration. 


Suez Canal.— 2,986 vessels carrying 190,000 passengers passed 
through the Suez Canal in 1897, the aggregate net tonnage being 
7,899,373. The percentage of these vessels using the electric light 
has risen from 83 per eent. in 1890 to 95 per cent. in 1897. Owing 
to the introduction of the electric light the stoppage of shíps all 
night at Port Said is now obviated, and the unenviable reputation 
which that place at one time enjoyed for gross immorality, 
attributed to these stoppages, has now passed away. 


Taunton.—At Tuesday's meeting of the Town Council the 
electrical engineer (Mr. E. B. Thornhill) announced that during 
the past quarter an equivalent of 1,210 8-c.p. lamps had been 
connected to the mains, and that other customers were awaiting 
connection. 


Teignmouth.—The question of obtaining a Provisional Order 
will be discussed at the next meeting of the District Council. 


Telephone Trunk Extensions.—Telephone trunk communi- 
cation has now been established with the following towns: Brad- 
ford-on-Avon, Brampton, Cowbridge, Hereford, and Weybridge. 


Theatre Lighting.—The Metropole Theatre, Camberwell, 
London, is now lighted electrically. The installation was carried 
out by Messrs, Julius Sax and Co., who very successfully executed 
the contract in 12 days. 


. Uddevalla (Sweden).—In connection with the industries of this 
art of the Gothenburg district of Sweden electricity is brought 
rgely into use. The waterfalls of the vicinity, which are favour- 

ably situated, have greatly increased in value, and are in much 
demand. In 1896 a factory was established for producing by 
electrical means caustic soda and bleaching powder, but so far the 
experiment has not proved over successful. A more satisfactory 
result is, however, early anticipated, and as unlimited power and 
raw material are available should success ultimately attend the 
process, such success will be on a large scale. 


Water-Power Utilisation in Italy.—The question of utilising 
the various waterfalls in Italy is at present occupying the attention 
of the Government, and the Ministry of Public Works is making 
arrangements for granting concessions to manufacturers and elec- 
tric light and power companies. It has been estimated that the 
Government owns between 2,000,000 and 2,500,000 k. H. r. in the 
torrents and streams which it controls, and even if only a part of 
this power were used to drive industrial machinery it would mean 
an immense saving in respect of coal alone, and would bring to the 
State a large revenue in the form of royalties. The Mediterranean 
and Adriatic railway companies are already studying the application 
of water power, which they intend to use on some of the miuor 
Italian railways. 


Westminster (London)— The National Telephone Co. have 
Submitted to the Vestry a scheme for placing its wires under- 
ground, and offering to pay Os. per annum for every separate 
exchange subscriber's line so dealt with. The Works Committee 
recommended that, subject to certain modifications, the application 
should be granted on the payment of 7s. Gd. in lieu of 53. After 
discussing the recommendation the Vestry approved an amendment 
deciding to convene a conference of adjoining local authorities to 
consider the whole question. 

Whitechapel (London). According to the East London Observer 
the Electric Lighting Committee of the Whitechapel District Board 
of Works are making an effort to induce Mr. Arthur Wright, of 
Brighton, to give part of his time to carrying out the Whitechapel 
installation at а salary approaching £600 per annum. | 


Whitehaven.—The Town Council are recommended to promote 
a Bill in the next session of Parliament for, amongst other pur- 
poses. power to extend their electric lighting area. "The Council 
are also recommended to increase their application to the Local 
Government Board for a loan for the extension of electric lighting 
from £7,500 to £12,000. 

Whitstable.— The District Council last week decided to oppose 
a threatened application by an electric lighting company for a Pro- 
visional Order. Members thought that electric lighting powers 
should be in the hands of the local authority, but it does not appear 
that the Council itself proposes to apply for an Order, 


Yokohama (Japan).— Copper wire to the value of £11,605 was 
imported into Yokohama in 1397, the trade being shared almost 
equally between Great Britain and Belgium. The demand for this 
wire is mainly caused by the very considerable extension of the 
telezraphs and electric lighting. There was in addition to the wire 
above mentioned, telegraph wire and cable to the value of £37,074 
imported—a decrease on the 1896 figures of about £6,500. This 
decrease, however, may be partly accounted for by the fact that no 
separate account is given for 186 of the various types of plain and 
covered copper wire imported. Dynamo electric machinery to the 
value of £61,688 was imported into Yokohama in 1897 against 
447,551 in 1896. 


PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CHaPMAN, Fel. Chartered Inst, 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 

NoTE.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk із sufized, 


July 18, 1898. 
Improvemente in electric telephone 


15,733. A. M. MASSARI. 
transmitters. * 


London. 


July 19, 1898. 


15,736. H. V. James. Salford. An improved electric arc lamp. 

15,765. F. W. GorBv. London. Improvements in gratings or supports 
for electrical accumulator plates. (Cambier & Cie., France.) 

15,785. R. BELFIELD. London. Improvements in switches for electric 
circuits, (С. Е. Scott, Н. P. Davis and С. Wright, United States) 

15,792. L. M. J. C. Levavasseur. London. Improvements in electric 
motors. 

15,797. A. J. Bovrr. London. Improvementa in or relating to meaus for 
ensuring & constant charge in electric traction stations or for 
transmission of power to generating dynamos. (La Société Fran- 
çaise de l'Accumulateur Tudor, ————.) 2 

15,801. E. LEINER. London. Improvements in electric accumulators. 

15,802. Е. LEINER. London. Iniprovewents in electric accumulators. i 

15,803. E. LEINER. London. Improvements in electric accumulators. 


July 20, 1898. 


15,829. L. J. STERLE. Tondon. Improvements in electric are lampe of 
the enclosed type. лл 

15,879. W. L. Wisk. London. Improvements in ог in connection with 
contact boxes for electrical railways or tramways with under- 
ground conductors, (A. Diatto, Italy.) 

15,881. L. M. J. C. LEvAvassECR. London. A construction of dynamo 
electric machines in combination with fly-wheels of motors. 

15,885. Н. E. Глхвоотн. London. Improvements in electromagnetic ore 
separators,” 

15,886. Pau. DE Krrpvcnrevsky. — London. 
reflector or screen for electric glow-lamps. 


July 21, 1898. 


J. Vitty. London. Improvements in or relating to electricity 
meters. (Date applied for under Patents, &c., Act, 1885, section 
103 ; 11th January, 1898, being date of application in France.) 

15,967. J. W. Kyxastoy, Liverpool Improvements in celle applicable 

for the production of chlorine and alkali metal amalgams by 
electrolytic decomposition of solutions of alkaline chlorides. 

15,972. G. Ноокнлм. London. Improvements in electricity metere. . 

15,976. W. C. JouNsox and А. WUNDERLICH. London. Improvements in 

electric arc lainps.* 


Universally-adjustable 


15,944. 


SPECIFICATIONS PUBLISHED. " 
Мотк,—АП Specifications can now be obtained at the uniform price 9 
8d. each. 5 


ABEL (La Société Industrielle des Telephones) (constructions nd 
triques, caoutehouca Cables) Method and apparatus for e il 
trical signalling by means of split or divided currents, mo 
particularly applicable to cable transmission. ‚ seit 

WAGNER. Means in connection with cycles for generating electrici 7. 

Barr апа STRorp. Electro-mechanical devices for producing co 
responding positions in transmitting and receiving apparatus. 


16,139. 


16,919. 
17,434. 


17,837. IOI AY. Apparatus for the electric deposition of iig fee 

18,118. Marsu and Vanpam. Plug switches or couplings for elec 
circuits. :ecta ol 

18,272. Dessous, Manufacture by electrolysis of sheets or objec 


polished metal. 
Hinsr. Electrical cut-outs. 
Watson. Cut-outs for electric lighting and other uses. 
Горов and MurguEAD. Electric telegraphy. — оп with 
Впосонам and Bersey. Safety device for use in connection 
carriages propelled by electricity. E ; 
OW RI L. Method designed to facilitate the coupling of wires UE 
conveying an electrical current on railway trains. 


18.337. 
18,450. 
18,644. 
18,865. 


18,957. 
inucue currents. 


20598. BroxprLor. Electric meter for alternating and cont 

20,585. Вкоскік. Electric arc lamps. s for 

20,845. MULLER. Accumulators for secondary batteries and mean 
transporting the same. 

21,157. Russet. Magnetic and electric measuring instruments. " 

20,839, GEARY and Комвоттом. Cell or box suitable for accamulator 
other electric batteries, Date 

27,585. WIERRE. Manufacture of electric incandescent lampe 12970 
applied for under International Convention, September 26, der 

30,347. Mons and Portier. Electrical are lampe. (Date applied for un 


International Convention, November 3, 1897.) 
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COMPANIES' MEETINGS AND REPORTS. 


Brazilian Submarine Telegraph Co. (Limited). 


An extraordinary general meeting of this Company was held at Win- 
chester House, Old Broad.street, yesterday (Thursday), Mr. J. DENISON 
PENDER in the chair, for the purpose of considering, and if thought fit, of 
confirining, ав special resolutions the following resolutions, which were duly 
passed at the extraordinary general ineeting of the Company, held on the 
27th ult., namely :— . 

1. That the capital of the Company be increased by the creation of 
120,000 new Ordinary shares of £10 each, and that such of those shares 
as may be required, be issued and allotted at such time, to such persons or 
corporations, and in such manner as the Board may deem expedient, for 
the purpose of giving effect to an agreement dated July 14, 1898, and 
made between this Company of the first part ; William Stratford Andrews 
on behalf of all the shareholders of the Western and Brazilian Telegraph 
Company (Limited), ratifying that agreement of the second part, 
and the said William Stratford Andrews on behalf of all the shareholders 
of the London Platino-Brazilian Telegraph Co. (Limited), ratifying that 
agreement of the third part, being an agreement with respect to allutment 
of shares in this Company in exchange for shares in the said two other 
companies upon the terms therein mentioned, and that such agreement be, 
and the same is hereby sanctioned and confirmed. 

2. That the Articles of Association of the Company be altered in manner 
following :—''(1) There shall be inserted after Article 80 the following Article, 
namely :—‘ Art. 804.— The Board may at any time in the year 1898 appoint 
such number of the Directors of the Western and Brazilian Telegraph Co., 
Limited, to be Directors of this Company ав in the opinion of the Board 
may be expedient for the purpose of giving effect to the provisions of the 
Joint working agreement of July 14, 1898, and (notwithstanding anything 
to the contrary contained in these presents) none of the existiug 
Directors of this Company or of the Directors appointed under this Article 
shall be liable to retire by rotation at any time during а period of five 
years from the date when the joint working agreement of 1893 shall have 
become absolute, in accordance with the provisions therein contained.' (2) 
There shall be inserted in Article 92 after the word ‘ present,’ the words 
‘in person or by proxy,’ and there shall be added on to the end of the same 
Article, the following clause, namely: — A Director may attend and vote 
їп person or by proxy at any mecting of the Board, but the proxy 
must himself be a Director and be appointed in writing under the hand 
of the appoiutor, in such шапрег as the Board may require. (3) There 
shall be inserted after Article 99, the following Article namely :— 
Art. 994 —An agreement (called in these presenta ‘The Joint Working 
Agreement of 1898’) dated July 14,1898, and made between the Western 
and Brazilian Telegraph Co., Limited, of the first part, the London 
Platino-Brazilian Telegraph Co., Limited, of the second part, and this 
Company of the third part (being an agreement for the joint working 
of the undertakings of the said three Companies upon the terms there- 
in mentioned) shall be, and the same is hereby sanctioned and con- 
firmed ; and accordingly the Board shall in the management of the busi- 
ness and affairs of this Company, act in such a manner as in their opinion 
may be necessary or expedient for the purpose of giving effect to the Joint 
working agreewent of 1898. (4) There shall be added on to the end of 
Article 110 the following clause, namely :—' All remuneration under thia 
Article may be dealt with in such manner аз in the opinion of the Board 
may be expedient for the purpose of giving etfect to the working agree- 
ment of 1898.“ 

The SECRETARY (Mr. Richard Collett) read the notice convening the 
meeting, as above, and the minutes of the extraordinary general meeting 
held on the 27th ult., which were confirmed. 

The CHAIRMAN then stated that the meeting was simply to confirm 
what was done at the recent meeting, when he went fully into the question. 
It would only be wasting time to repeat what he said on that occasion, but 
if anyone was now present who was unable to attend the last meeting, he 
would be happy to answer any question. No oue rising to address the 
meeting, һе proposed a resolution confirming the resolutions as special 
resolutions. 

Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E., seconded the motion, 
and it was at once carried unanimously. 

Mr. BOMPAS then proposed, and Mr. WM. SHUTER seconded, а vote 
of thanks to the Chairman and Directors, which was carricd unanimously. 

The CHAIRMAN acknowledged the vote, and the proceedings terminated. 


Western and Brazilian Telegraph Co. (Limited). 


An extraordinary general meeting of this Company was held yesterday 
(Thursday) at Winchester House, Old Broad-street, Mr. W. S. ANDREWS 
presiding, to consider the confirmation of the special resolution which was 
passed at the extraordinary general meeting on the 27th ult. approving a 
Joint working agreement, dated the 14th ult., between this Company, the 
London Platino-Brazilian Telegraph Co. (Limited), and the Brazilian Sub- 
marine Telegraph Co. (Limited). 

Mr. E. STEER HODSON read the notice convening the meeting, and 
the minutes of the last meeting having been approved, 

. The CHAIRMAN stated that their object in meeting that day was 
simply to confirm what they did—and he thought wisely did—at their 
recent meeting, which was to approve the arrangement and to pass the 
келша before the meeting, the confirmation of which he then proposed. 

rd RICHARD Н. BROWNE seconded the motion, which was unani- 
mously carried. 

Mr. MOUNTCASTLE asked the number of assente that had already 


been received to the agreement, and what proportion the number repre- 
sented to the number required. 

The CHAIRMAN replied that the shareholders had until the 5186 inst. to 
send in their assents. They had, however, already recelved between 
40,000 and 50,000, and they knew that about 11,000 would be received 
that day. The total number they required was 73,000. А good many of 
their shareholders had written to state that they were in the country, and 
that they could not do anything further until they returned to London. 

Major COTTON said he was sure that tbey were all much obliged to 
the Board for what they had done for the shareholders in connection with 
this matter. From the Chairman's statement as to the number of assenta 
that had already been received by them and that they knew were coming 


forward, they might assume that the matter was practically through. 


The CHAIRMAN stated that there was no doubt of that. 
Major COTTON, continuiug, proposed a vote of thanks to the Chairman 


and Directors. 


. Mr. SEAL seconded the motion, which was unanimously carried. 
The CHAIRMAN acknowledged the vote, and the proceedings then 
terminated. 


Chili Telephone Company (Limited). 


The ninth ordinary general meeting of the Chili Telephone Company 
(Limited) was held at Winchester House, Great Winchester-street, E.C.. 
on Friday, 5th instant. Mr. GgorcE KEITH (Chairman of the Company) 


resided. 
The SECRETARY (Mr. Edmund Petley) read the formal notice 


convening the meeting. 


The CHAIRMAN, in moving the adoption of the report, said : | 

Gentlemen, the accounts which I have to submit for your approval show 
very much the same result as those presented last year. The net income 
in Chili comes out at £17,956, as compared with £17,300, and after meeting 
the London expenses and charges and providiug £4,051 for the reserve, we 
have the pleasure of recommending the payment of 4 per cent. on 
the shares, being the same as last year. Everything in Chili still 
continues very depressed, and the progress of our business during 
the past year has, in а measure, been checked in consequence. 
During the year some 903 new subscribers have been connected 
up, but the handsome revenue thus gained has been greatly reduced 
by the large number of people who have given up their telephones 
on account of bad times. You will observe that the gross revenue comes 
out 31,333 less than that of the previous year. This decrease, however, is 
only apparent, and is due to & change made in dealing with the 
telephones which are given free in exchange for street permissions 
and other rights of. way. The estimated value of these telephones, 
amounting to some $14,650, was in the previous year, as іп 
former years, included in the revenue and added to the general 
expenses as the cost of wayleaves, In the year under review this item 
has been removed from the revenue account, aud а record is simply kept 
of the number of these telephones. Consequently the earned revenue for 
the year, instead of having fallen off, has actually increased $13,317, and 
a similar increase has actually taken place in the working expenses, with 
the result that the net income in Chili comes out much the same as that 
for the previous year. Considering the bad state of business generally in 
Chili, the improvement in the earned revenue, though spent on the plant 
to improve our subscribers’ service, is certainly a good feature, and the 
large number of new subscribers conuected up during the year shows that 
the earnings of the Company would rapidly increase if times were to 
improve and enable those who are retiring tu retain their telephones, You 
will observe that the capital expenditure of the year amounts to the very 
large sum of £8,965. Of this amount £2,697 has been spent in running and 
equipping new wires and lines. This is an item which has more or less to be 
met every year, and represents the growth of the plant. The remaining 
£6,268 is the cost of the installation of the multiple switchboard which 
I mentioned last year had been erected at Valparaiso. This large 
exceptional expenditure unduly encroached upon the working capital of 
the Company, and necessitated the sale of £5,000 of additional debeutures, 
which accounts for the increase of the total issue from £51,000 to £50,000, 
as shown by the balance-sheet. We have kept down the amount to а 
minimum in order to increase the fixed charges as little as possible, which 
accounts for our carrying forward £220 as compared with £1,020 brought 
forward from the previous year. The half-year's interest on same has in- 
creased the debenture interest of the year £150, while the London expenses 
have been increased £268 for discount and stamp duty. After a peraoual in- 
spection of all the Company's offices, our manager reports that пе plant as a 
whole is in very good order, and that its condition is such as to allow of & 
large increase of subscribera at comparatively small cost and without adding 
materially to the expenses. During the past year the Government has 
given the Company several works of importance to carry out. All the 
Government offices are now able to communicate with our subscribers, the 
municipal and police offices and fire stations. These facilities, owing to 
the contracts which the Company has with the Government and munici- 
palities, are exclusive, and of the greatest advantage to our subscribers. I 
now beg to move— 

“That the Report of the Directors with the Statement of Accounts to 
March 41, 1898, now presented to this mecting, be approved and adopted.” 

This was seconded by Mr. F. W. JONES and carried unanimously, as 
was a motion recommending the payment of 4s. per share as dividend. 

Mr. Frank W. Jones was re-elected а director and Mr. Thos. А. Welton 
auditor of the Company. 

The CHAIRMAN then proposed a vote of thanks to the General Manager 
in Chili (Mr. F. W. Kerr). 

Mr. JAMES SCOTT seconded the resolution, and it was unanimously 


passed. 


542 


THE ELECTRICIAN, AUGUST 12, 1898. 


Mr. FREDERICK KERR (General Manager in Chili): I have to thank 
you for endorsing tbe vote of thanks which our Chairman has been kind 
enough to propose. It is five years since I had the pleasure of being 
at home, and during that time I may say that the progress of the 
Company in Chili has been satisfactory. Chili has passed through a crisis — 
a commercial crisis—since the conversion of the paper currency, which has 
drained its resources; and to this trouble must be added a certain 
fear on account of international troubles which has prevented—though 
only momentarily, I think—the investment of foreign capital. I believe 
before long we shall see a settlement of these troublesome questions, and, 
on confidence being restored, business will certainly improve, and with a 
general improvement in the business of the country, our Company 
will certainly show increased prosperity. 

After a vote of thanks to the Chairman, the proceedings terminated. 


Bristol Tramways and Carriage Co. 


The half-yearly meeting of this Company was held at Bristol on 
Wednesday. In moving the adoption of the report the Chairman (Mr. 
C. H. Low) congratulated the sharebolders upon its satisfactory character. 
e bad been successful in their Parliamentary Bills, in their application 
to the Light Railway Commissioners, and in the ordinary working of their 
business. Although the half-year ending June was usually termed the 
lean balf, they had nevertheless made more profit during the past six 
months than during any previous half-year. The total receipts were about 
£2,000 below those of the half-year ended December, 1897, but they 
showed an improvement of £7,500 over the half ended June. Тһе рег- 
centage of working expenses to total receipts was 75:55 per cent., against 
75°75 and 76°77 in the two previous half-years. Their reserve funds 
amounted to £72,385. The net revenue account showed a profit sufficient, 
after paying interest on the debenture stock, to set aside £4,596. 16s. to 
the various reserve and renewal funds, and to pay a dividend to the share- 
holders at the rate of 6 per cent. per annum. 

Their Extension Bill would enable them to carry their lines into important 
new districts, and to extend their older tramways sufficiently to make them 
much more valuable and useful. The most important feature in connec- 
tion with their Parliamentary work of this Session had been the securing 
power to work their present horse lines as well as the extensions by 
electricity on the overhead trolley system. They had sufficient experience 
of the working of tramways by the overhead system to know that they 
phould be able to serve the public very much better than with the old 
form of horse traction, while it was bound to add materially to the 
stability of the undertaking, and he thought that as the result of the large 
amount of additional capital expenditure which would be necessary in 
connection with their projected works, it was not unreasonable to 
hope that the shareholders might benefit to some extent. They 
proposed to call up a further £2. 108. on the £5 paid 
shares in October, the balance being probably called up in January next. 
In addition they should have to raise a further large amount of capital, 
possibly about £250,000, during next year in order to complete the works, 
and although nothing had yet been decided by the Board it was not 
improbable that they might recommend them to create 4 per cent. Prefer- 
ence shares and offer them at par to the shareholders. The Directors were 
now busily occupied in preparing for carrying out the relaying of the present 
lines and the construction of the new ones, as also their electrical adaptation 
and the erection of the central power station at Counterslip. Their idea at 
present was to commence the work by reconstructing the lines between 
the Tramways Centre and Totterdown, and Bath-street and Tower- 
hill, seeing that they could connect up without any extra expense the 
cables to be laid in connection with these streets to their present St. 
George's power station, and thus open these linea without waiting for the 
erection of the central station. He hoped that their central station would 
be finished at some time during next year, and in the meantime two or 
three of the more important lines, such as Hotwells and Horfield, would 
be put ready so that by the end of 1899 the major portion of their system 
in Bristol ought to be worked electrically, whilst he had no doubt that 
within two years they should have completed everything and have the 
whole of the undertaking, including extensions, in complete working order 
as electric tramways. The motion was then agreed to. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


FREUDENBERG'S AUTOMATIC TELEPHONE SYNDICATE (LIMITED).— 
This Company was registered on Aug. 3, with a capital of £10,000 in £1 
shares, to acquire the patents, inventions and rights for the whole world of 
Moise Freudenberg relating to telephonic apparatus, and to carry on the 
business of а telephone, teleacriptor, veloscriptor and telegraph company. 
The first subscribers are the same as in Freudenberg's Multiple Telephone 
Syndicate. 

FREUDENBERG'8 MULTIPLE TELEPHONE SYNDICATE (LIMITED).— 
This Company was regletered on Aug. 3, with a capital of £10,000, in £1 
shares, to acquire the patents, rights, and inventions of M. Freudenberg 
for the whole world relating to telephonic apparatus, and to carry on the 
business of a telephone, telescriptor, veloscriptor, and telegraph company. 
The first subscribers (each with one share) аге: M. A. Robertson, M. 
Lawrence, G. T. Barnett, F. S. Wild, H. Morgan, A. J. R. McVeagh, and 
S. G. Fitness. 

MACKEY'8 ELECTRIC LAMP CO. (LIMITED).—This Company was regis- 
tered on Aug. 3, with a capital of £2,000 in £1 shares, to enter into an 
agreement with Mr. John A. D. Mackey, and to carry on the business of 
electrical engineers and manufacturers of incandescent electric lamps and 
other electric appliances. The first subscribers, with one share each, аге; 
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John A. D. Mackey, Miss А. E. Cooper, R. Mullard, C. P. Tregellas, N. 
Smith, electrical engineer, E. E. Probert, and John P. Nurse. The first 
Directors are: — John A. D. Mackey, R. Mullard, and C. P. Tregellas. 

MANUSCRIPTOR SYNDICATE (LIMITED).—This Company was regis- 
tered on Aug. 3, with a capital of £10,000 in £1 shares, to enter into an 
agreement with the International Telescriptor Syndicate (Limited) to 
carry on the business of a manuscriptor, veloscriptor, telescriptor, aud tele- 
phone company, and to establish, work, maintain, aud carry on electric 
recording systems. The first subscribers are:—S. Н. Bannister, S. G. 
Fitness, M. Lawrence, J. V. Gray, F. J. Moore, A. J. R. McVeagh, and 
M. A. Robertson. 


APRICAN DIREC? TELEGRAPH CO. (LIMITED).— The annual return to 
June 8 has been filed. The nominal capital is £300,000 in £10 shares, 
of which 23,600 have been taken up. The full amount has been called 
and paid. 

EDMUNDSON'S ELECTRICITY CORPORATION (LIMITED).—The annual 
return to July 22 has been filed. The capital is £200,000 divided into 
55,500 Ordinary and 4,500 Deferred shares of £5 each. 26,100 of the 
former and all the latter have been taken up, and 8,700 Ordinary and 
4,500 Deferred shares have been issued as fully paid. £4 per share has 
been called on 17,400 shares. 

BLECTRIC AND GENERAL INVESTMENT CO. (LIMITED).—The annual 
return to July 12 gives the nominal capital as £200,000 in £5 shares (of 
which 100 are Founders’), 20,000 Ordinary and 100 Founders’ shares have 
been taken up, and £1 per share has been called on the former and £5 on 
the latter, 

THOMAS PARKER (LIMITED).—The annual return to July 19 has just 
been filed. The nominal capital is £75,000 in £10 shares, all of which 
have been taken up. 1,750 have been issued as fully paid, and the full 
amount has been called and paid. 

UNITED RIVER PLATE TELEPHONE CO. (LIMITED).— According to the 
annual return to July 19 the nominal capital is £500,000 in £5 shares, of 
which 58,000 have been taken up. 16,000 have been issued as fully paid, 
and £5 per share has been called and paid on tlie remainder. 

WOOLWICH DISTRICT ELECTRIC LIGHT CO. (LIMITED).— According 
to the annual return to May 24, the capital of this Company is £25,000, 
in £l shares, of which 10,000 have been taken up. The full amount has 
been called, and 884 shares are considered as fully paid. 


CITY NOTES. 


— — 
MEMORANDA.— Bank rate 2} per cent. (since June 50, 1898). Price of 
silver 27,',d. per oz. (Aug. 11). Consols (22 per cent.) 1101—1104 for 
money, 110! —110'5 for account; 24 per cent. 1055 —104 (Aug. 11). 
Stock Exchange Settling Days: Consols, Sept. 1; Stocks and Shares 
Continuation Daya, Aug. 29 and Sept. 15; Ticket Days, Aug. 30 and 
Sept. 14; Pay Days, Aug. 12 and 31; Mining Share Carry-over Days, 
Aug. 27 and Sept. 12. 


CHATHAM, ROCHESTER AND DISTRICT ELECTRIC LIGHTING CO. 
(LIMITED). —The annual mecting of this Company was recently held ab 
Chatham. The chairman (Mr. H. Jasper) announced that Mr. M. H. Hurrell 
had resigned his position as managing director, and Messrs. Geipel and 
Lange had been appointed consulting engineers. The price of current was 
5d. per unit, but they hoped to make a further reduction as the use of 
electricity extended. Various extensions of the mains were contemplated, 
and to meet, the increasing demands orders had been placed for extending 
the generating plant. 


CROYDON TRAMWAYS CO.—At the half-yearly meeting of this Com- 
pany the Chairman announced that the question of the adoption of electric 
traction was receiving attention ; but the only feasible system appeared to 
be the overhead trolley, which, however, he did not think would be quite 
suitable for some of the streets traversed by the Company's lines. 


CUBA SUBMARINE TELEGRAPH CO. (LIMITED). —The following circular 
dated Aug. 3, has been issued to the shareholders of this Company :—“ Owing 
to the war in Cuba, which has prevented the returns being sent home, it will 
not be possible to make up the accounts for the half-year to June 50 for 
presentation to the shareholders at the usual time this month, and the 
meeting will therefore be postponed until later in the year. The Directors 
regret to state that the operations of the war have caused considerable 
damage to the Company's cables and property, but they are unable at 
present to estimate the extent thereof." ‚ 

DUBLIN AND BLESSINGTON STEAM TRAMWAY CO.—At the meeting of 
this Company last week the Chairman (Mr. H. O. Tisdall) said that the 
Directors still contemplated working the line by electricity, and were 
getting envious of the great success of the Dublin United Company, but 
they thought it prudent to wait until that Company had carried out the 
electrical equipment as far as Terenure. 

IMPERIAL TRAMWAYS CO. (LIMITED).— The report of the Directors of 
this Company for the half-year to June30states that, as regards the Middles- 
brough, Stockton and Thornaby Electric Tramways, the whole period under 
review has been occupied in completing the electrical equipment of this 
important undertaking, which was to have been out of the contractors 
hands on April 24 last. The loss of traffic has only partially been met by 
the penalties due under the contract as liquidated damages. The system 
was opened for public traffic on July 16, and has since been in SUCCESS. 
operation, being greatly appreciated by the populations of the three rd 
cipalities. The results of the working so far more than justify antici 
pations. 
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LEAMINGTON AND WARWICK TRAMWAYS AND OMNIBUS CO. 
(LIMITED).—The report of the Directors for the past year states that the 
eonditional agreement for the sale of the Company’s lines to the British 
Electric Traction Co, has been approved by the shareholders, and negotia- 
tions are in progress for obtaining the consents of the Leamington and 
Warwick Councils to the transfer and to the proposed introduction of 
electric traction. 


LIVERPOOL OVERHEAD RAILWAY CO.—-The half-yearly meeting of the 
shareholders of this Company was held at Liverpool on Tuesday. The 
Chairman (Sir William Forwood) in moving the adoption of the report, 
which appeared in our last issue, said that the undertaking had made 
satisfactory progress. During the past six months the line had carried 
4,473,000 passengers, and during the past twelve months nearly 9,000,000, 
an increase of 753,000 compared with the preceding twelve months. This 
improvement was general, affecting both the traffic connected with the 
docks and the excursion business, When the line was first proposed, many 
considered that the excursion traffic would last for one year and then 
totally disappear, and it was therefore interesting to note that last week 
was a record week, 258,000 passengers being carried. Their receipts for 
the half-year showed an increase of £1,135, but the working expenses were 
also larger by £1,100. The increased expenditure was almost entirely due 
to the increased cost of labour, and also to the renewal of some of their 
storage batteries. The expenditure on maintenance had been judicious, 
and the line was now in a better state than on the day it was opened. The 
expenditure per train mile during the six months had been 15°47d., against 
15°65d. last half-year and 15·03d. in the eame half-year last year. The 
revenue had been 24°63d. per train mile against 24'254. last half-year. 
They bad secured a booster for regulating the pressure at the extreme end 
of the line, and the light at the Dingle end was now much better than 
before. Another booster machine was to be added, and then he hoped there 
would beno complaints of the lighting. The train'service had been conducted 
with great regularity, and nocomplaint had been made on this head during 
the past six months. The Company would soon have a competitor at the 
Dingle end in the new electric trams, but he was not afraid of the competi- 
tion. The report was adopted,and dividends of 5 per cent. on the Prefer- 
ence and 3 per cent. on the Ordinary shares were authorised. 


LONDON UNITED TRAMWAYS (LIMITED).—The report of the Directors 
of this Company for the half year to June 30 states that, under the Com- 
peny’s Bill, authority was obtained to extend their lines from Kew Bridge 
through Brentford to Hanwell and also the connecting branch from 
Brentford to Hanwell. Powers had also been obtained to work these lines 


7,000 shares of £5 each (5,000 shares issued and fully paid up), to £21,000 
in £3 shares. 

VOLENITE (LIMITED).—The statutory meeting of this Company was 
held on Monday, Lord Lurgan presiding. The Chairman said the shares 
were eagerly taken up, and therefore they had got their full working 
capital subscribed. The Directors had purchased the works at Gorleston, 
near Yarmouth, for £1,500, and the nece alterations were being 
carried out. They did not propose to utilise those works very much, except 
for the purpose of keeping the Volenite Co. supplied with sufficient fish oil, 
which was the essential ingredient in the manufacture of volenite. They 

had also acquired the Alperton Works, near Willesden, on a 99 years’ lease. 
They had enlarged the latter works in view of the probability, he might 
almost say the certainty, of the business extending. The first consign- 
ment of the machinery for the equipment of these works arrived last week. 
The estimated cost of the machinery was between £11,000 and £12,000, 
and they anticipated that the remainder of the machinery would be com- 
pleted in three or four months, and would be running at the end of that 
time. The machinery would be capable of turning out, roughly epeaking, 
1,500 tons of volenite per annum, and they hoped when it commenced run- 
ning to be turning out volenite on a commercial basis. With rcgard to 
volenite, Mr. Lamplough had informed him that he had made some further 
developments and improvements. Originally, hard volenite took three 
months to dry properly or become really hard, but owing to Mr. Lamp- 
lough’s new process, it could now be made hard in about 12 bours. In 
view of pending developments, they had decided to do nothing as to dis- 
posing of the foreign patents for the present. They had bad several 
applications to purchase volenite, and two or three firms had already 
expressed their willingness to take their entire output for the first year. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—'This Com- 
pany’s traffic receipts for the week ended Aug. 5 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Co., Limited), were £2,753. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).— Tlie esti- 
mated amount of the traffic receipts of this Company for the half-month 
ee July 31 із £5,635 against £1,965 in the corresponding period 
of 1897. 

WINCHESTER ELECTRIC LIGHT AND POWER CO. (LIMITED) —As a 
result of the recent application for capital, the Company have obtained 
subscriptions for 2,145 £5 shares which have been allotted. 

ELECTRIC TRAMWAY AND RAILWAY ТВАРРІС RECEIPTS. 


together with the Company’s existing system within the districts of Chis- r | i No. | AGGREGATR. 
wick and Acton by the overhead trolley system of electricity. With regard Line. ended E t Dea: of эз ege 
to the tramways within the jurisdiction of the London County Council, L weeks! Amount. f Dec 
the Parliamentary Committee decided that the Company could only pro- F | 
ceed under the Company's order of 1895, which made it necessary to obtain 1898 £ Є £ £ 
the consent of the County Council to the exact mode of working by | Birmingham Tramways. Aug. 6 4, 174 — 29|.. EET 
electricity. The Directors application to the Light Railway Com- Blackpool Corporation.. „ 4) 925 + 87 18 | 7,242 + 346 
missioners for power to construct a light railway from Hanwell to Uxbridge Blackpool and Fleet. 6 1195 4 5085 | 
Town so as to form а continuous line with the tramway authorised by wood Со. ............ n y NS ert Pun 
Parliament and which will also be worked by the overhead system of elec- | Bristol Trams & Carriage „ 5 3,982 . 419 5, 16,908 + 1,872 
tWécity, has been granted. Application is to be forthwith made to the City & South London Ry. „ 7 1.105 + 166| 6 5,862 + 405 
london County Council for consent to the adaptation of the tramways | Dover Corporation.. „ 6 272 48 6,578 M 
within their district in order that the public may secure the advantage of | DublinUnited(Southern) , 5 1,317 + 163 5 5,649 + 1,054 
electric traction throughout the whole of the Company's system. Liverpool Overhead Rly. „ 7 2,007 + 225| 6 10,258 |+ 1,025 
REDUCTION OF CAPITAL. — In the Chancery Court of the County of Lan- “Sheffield Tramways....., „ 7 1,014 - 146... .. eR 
easter on Tuesday, Vice- Chancellor Hall made an order reducing the capital "South Staffs. Trams. . . . | , 5 882 - 8 51 19,272 — 600 
of John Swailes and Co. (Limited), electrical engineers, from £35,000, in * Partly electrical. 
ELECTRICAL COMPANIES' SHARE LIST. 
AMOUNT | Last аа Оц 8 w Price ВАТЕ PER 55 рона 
oF DIVI- WIA ednesday, | Синт. URING 
AMOUNT. | SHARE. DEND. NAME AUG. 8. Aug. 10. YIELDED 8 ENDING AUG. 10 
ELECTRICITY SUPPLY COMPANIES. & з. d. Highest | Lowest 
410,050 б 44% | Birmingham Electric Suppl. . 10$ — . "e . 
,000 10 vs Bournemouth and Poole Electricity Supply ki i Ц - E: vs А 
6,000 10 ро. 44 per Cent. Cumulative Pref. ....| 1 n 10} 11 .. ve 5 e 
80,000 6 40 | Oharing Cross & Strand Blectricity Bupply Corp. — 121 1 1 15 2 21810 February & August n pi 
444.000 b 2/3 Do: 4j per Cent. Preferenoe.. . == as as v> е td 0$ 53 8 12 0 U » t 3 .е 
000 b 2/6 | Chelsea Electricity Supp 3 9 10 9 1) 8 0 0 аа аав re 94 = 
£60,000 | Stock ZY % Do. ¥ Debenture Stock (red ) 5 18 116 113 115 818 8 June and Deoembet is = 
$1,200,000} $1,000 5% | Chicago Edison ist Mort. 5% 30 yearGoldBonda(red)| 105 107 105 107 418 6 . X e 
600,000 | д 5/0 | «лу of London Rlec. Lighting Ord. 40,001 to 90,000 254 2 25 414 4 | February & August e = 
C | 20 ay %o - C" uu Mj 10 2 7 | January and July 162 16 
#400,000 | Sock | 6% |=" Do. bf Debenture Stock (red) .—-—..—- 180 195 180 81611 June and December | 1 1254 
420,000 410 = | County of London & Brush Prov. Ord. (fally paid) 0 10 p" 10 — = | = = 
000 410 6 Do. eee ол гв l4 15 & 0 0 | March&Beptembe | ; E 
1855 £6 2/6 | House-to-House Electric Lighting Supply Ord. 10 84 9] 27 4 T 95 97. 
20000 | — 5 8/6 . 7 per Cent. Preference . 1 1 9 109 | 8 6 8 | March & September 94 - 
5,000 Б 127 | Kensington and Knightsbridge Ord. ll... 14 15 14 16 4 00 es e ve 
60,000 6 6% 6X lst РгеЇ......................55.. 4 8 6 | 810 7 | January and July .. .. - 
180559 45 — London шесе Supply Ordinary .. = = с d Hi 1 Ан - - - - 
* ee е етеп — "P з — 9999 ae a @ о -— es ее еә 
4230608 10 ТЮ | Metropolitan Blectrio En messe me 16° 171 104 16 | 812 9 | April and October.. 16 1644 
e 45% Do. 4 b. Stock Mortgage 116 120 116 120 3 15 0 | June and December sé M 
18 52 10 60 |N 0 Ay ucc eme 15 16 16 16 612 6 [Hark 15) 19 
4 1 = | Band Heotris . oo am mo me we а es oa $ 0 11 HH T . 2 - - — 
130.000 Btock 5% | River Plate Elec. Lt. & Tr'ct'p,Ltd.,57 1st Mor. Deb 88 98 83 03 65381 - — 
үе $100 $2 | Royal Electric Company of Montreal Shares —. 143 145 142 146 5 10 9 "E i 
кү о 100 4 Ы 447 1st Mort. Debs. ............ «| 108 105 108 106 46 7 | Apefl and October -- | = 
— 5 St. James and Pall Mall Electric 22: 19 od 60 17 &14 3 | February & Augus | 16} | 16 
429000 : Do. 7у рег Cent. Frefereneos iier 10 9 — 10 810 0 Ф n е NE 
85 000 Bock | 4X „ Do. 4 per Cent. Debenture stock (red.) ....| 106 108 1% ИЗ $14 1 | Juneand December : 
70.209 b .. | South London Electric Supply Ordinary (£3 paid). 8 8} 3 e "m d 3 
see b % | Westminster Electric Supply Ordinary ра. | шу 16 15 16 815 0 | March & September 15 1 
— 6 6 Yorkshire House-to-House .......... 53 af st 8 8j 810 7 | February and July.. - - 
6 5 Do. bà 6j 81 818 6 | February and July. — T 
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ELECTRICAL Орда SHARE LIST. 


ENDING 
TELECRAPH asa 
£100 4% — |*Atrican Direct Tel Ue Hignes | Lowen 
£25.000 10 ^ | Amason Telegrap vtm 1% Mort. De. ae 2 iE м о * 817 4 | January and July m - 
236,00", 10 | E Do. „ „5 per Cent. Debentures .... 92 95 9! 95 553 ЕУ — : 
' А merican . LESS — — LL Sod iz + * 
eb ara SER "| den | ho” peated occ cleo 5 чш SON | 414 9 | Feb, May, Ang,Nov.) й | + 
As ^ E Do. Bubmert c 15 16 15 lè » " yn 1 
‚ Brazilian Submarins 2 2 2 15] 16 15 Р 1 ө, 
, 875,000 i% 10 x -— e bura Deba Gud Series, 1906) .. тт us 115 1b ‘ Н i Faia ved nny ий i: 
£918,297 Stock 4% 4 per Cent. Debenture Stock - . 103 105 1% 19 [i1 5| ona anaona 
16,000 „ o Nn. 05 т 8 8 15 Ш À “Т 
,000 10 | 107 Do. Preference 10 per Gent. = ===- =| 154 16 15 16 6 $ 0 rtg ui Аар А = 
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UNIVERSAL DYNAMO 


(MORDEY'S PATENT). 8 


No Alteration of 
Brushes Required. 


Manufactured by 


THE BRUSH ELECTRICAL ENCINEERING 00. 


LIMITED, 


49, Queen Victoria Street, LONDON, E.C. 


Telegrams : 
lí INSTANTLY LONDON.” 


THE HARBURG INDIA-RUBBER C. CO. 
Large Sfock kept london Warehouse; F. WINTER, 8, Redoroes St., Е.С. 


Sheets, Rods, 
Tubes, 
Accumulator 


CA UTION | | | Boxes, &0с. 


WE can give incontestable 


proof that we Invented and 

Solely Manufactured under 

our own trade secrets, the i | 
material known from Janu- ў 


агу, 1885, to end of 1897, 


as BELL'S ASBESTOLINE. 
It can now only be obtained 
from us or our Agents 


under our registered name of 
COMPANY, Limited 


Snowdrift 
Lubrican t, (Late The Boller Insurance and Steam Power Company, Limited). 


of which anything now sold THE ORIGINAL BOILER INSURANCE CO. 


imitation ию Ш Head Offlce: 67, KING STREET, MANCHESTER, 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. ESTABLISHED 1809. 


x NCHESTER-- dj Corporation. . Subsoribed Capital, £375,000. 
VERPOOL 2 Strand Street, Boilers and Engines Insured and Inspected. 


Berry & Smith. 
Rates quoted to meet the Workmen's Compensation Act, 
1897, Employers’ Liability Act and Common Law. 


Third Party Fidelity and Guarantee Insurance. 
Joint Policies issued. individual Accident Insurance. 


Upwards of 40,000 Boilers and Engines under supervision. 


l 


J. F, І, OROSLAND, M. Inst. O. E., M. LM. E., Chief Engineer, 
EDWARD HADFIELD, Scoretary. 


Application for Agenoies Invited. 
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THE EASTERN TELEGRAPH OOMPANY'SS SYSTEM AND ITS GENERAL 
CONNEOTIONS. 
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— CABLE COMMUNICATIONS — 
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GRAPH COMPANY 


IN CONNECTION WITH THE (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
20 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to AN Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil Argentine 
Republio, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacoa, Singapore, Labuan, Java, Australia, Now 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seyohslles, Mauritius: 
and Manila. —— . —öDV—ſũ ñ — 

Telegrams should be sent from the Oompany's Stations 
London Il, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 208a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K1S, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: > 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canea, 8i 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens е Аса, Santa ura, Tinos, Andros, Zea, an 
e Greek Islands. 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sectlons. 


| cc 
патам" VLA RAS THRIN,” "ши" 


Books of Forms and Tariffs forwarded post free on application at the Company's Ohlef Offices as above, or м n" 
87, RUZ CAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.O, By Order GEORGE DRAPER, Secretary. 


«гв 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH | 

INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 

MENTS, OHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, OONSTANTINOPLE, AND OTHER PLACES IN 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use с? ІМК. 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 


Messages are ai the Company's ON 
LONDON: 18, Old Broad Street, E.O., z * aa Lime Street Square, and 
10 and 11, cing Lan О. 


LIVERPOOL: African House, 6, Water — 
MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the ch es made and whence ea are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout 9 Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the tranamission of tho Via.“ 


Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &., are forwarded post free on 
application to the Company's Stations or Head Offices, 18, Old Broad Street, London, = 


W. ANDREWS, Managing Director, 
INDE STRUCTIBLE PAIN T | 


RESISTS THE ACTION OF ALKALIES AND ACIDS. 


Largely used by the leading Telegraph 


Е HM > and Electrical Companies. 

2 c HICHEST AWARDS OBTAINED 

2 EE m АТ EXHIBITIONS. BROWNING'S 

Ё vE PRESERVATIVE ENAMEL PAINT 
E e z For in or outdoor work is far superior to other paints. 

8 7 BROWNING’S COLOURLESS PRESERVATIVE SOLUTION 


Arrests Decay in Stone, &c., and is a permanent Cure for Damp Walls. 
FIRE PROOF PAINTS IN ALL ORDINARY COLOURS 


H. AL LOWE EN. Duncan Wallet „арй Co., 


Shippers of Wines, Spirits, Teas, Coffees, é&c., in Bond. 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE. ppe 114, FEN P у 1 LONDON. 3 n 
А pure and harmless Cordial, and a splendid Pick-me-up. Special Arrangements made for supply of Telegraph Stations & Cable Steamersabroad 


A BOON TO JADED WORKERS AND THINKERS. Messrs. D.W. & Co. su ply P Provisions and Bonded Stores to the » CABLE STRAMERS 
— v — of several Com 8 STATIONS of the E EASTERN 
Of all Chemists, in Bottles, 1s. 14d., 28. 9d., and 48. 6d.; or of the OND SOUTH AFRICAN оа ARASTERN EXTENSION, AUSTRALASIA ERN 


MPANIES, and d to 
DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, EC | oie terze ok hortan nodos CoC do chsoutecrdara on sjecali 
nu a I eee I аа 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AB SUPPLIED TO THE | 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, X ALBION CO.'s ROYAL MAIL STEANERS, DUCAL LIRE, CLAN LINE, NATIONAL 


LIRE, STAR NAVIGATION 00., Messrs. GEORGE THOMPSON & Co., Messrs. LAMPORT & HOLT, Messrs, MILBURN & 00., Ir. V. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "5:5" GARFORD ST, LONDON, Е. 


TELEGRAPHIO ADDRESS! "KIRKALDY LONDON." 


| m^ 
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THE EASTERN + sm AFRICAN TELEGRAPH COMPANY, 
THE AFRICAN DIRECT TELEGRAPH COMPANY, Luren, ^» 
TER WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


— —— — —— 0 0 6 6 9-9 0 0 6 6 € 60 € 


anios, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
The abore Comps 9 the following Oolonies and Dependencies with the European System of Telegraphs:— 
SOUTH AFEICA. 


CAPE COLONY. NATAL. 
OBANGE FREE STATE. TRANSVAAI, 


EAST COAST. 


SANZIBAR. SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 


BAGAMOYO. РАВ-ЕЅ-5 
WEST OOAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). BISSAO. CONAKRY. | 
SIERRA LEONE, 7. BOLAMA. GRAND BASSAM. 
ACCRA. PRINCIPE. KOTONOU (Porto Novo). 
7 GABOON. 
raoe. S. THOME, WHYDAB. 
BRASS. LOANDA. 
BONNY. |. BENGUELLA, GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. | CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Company’ в Head Office, Winchester House, 50, Old Broad Street, E.C. 
By order 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. CAMBROOK, Secretary, 
Argioan Deor ТЕЕӨВАРН Company. Eastern AND Sours Arrioan TELEGRAPH West Argican T.LEGgaPH COMPANY- 


Company. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, ln. 
THE WESTERN + BRAZILIAN TELEGRAPH (0., In. 


TRE above Companies connect the nneot the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also * cable 


from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Со., Ltd., 
THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for ОШИ, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Oables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


d. 

Madeira ... l 2| Brazil—Pernambuco  ... - 3 6 
Cape Verde Islands 8t. Vin А ant 2 8 Amazon Telegraph Company’ 8 Stations, viz.: 

St. Iago 3 5 Pinheiros ... . 4 6 

U ” eor Souré, Mosqueiro, Cameté 4 8 

ruguay—All Stations . 4 6 Breves, Gurupá a 4 10 

Argentine Republic АЦ Stations 4 6 Chaves, Macapá, Monté Alegre, Santarem 5 8 

Paraguay—aAll Stations.. 4 6 5 Obidos .. 5 6 

Bolivia —Д1] Stati tins ө 5 8 

my 978 is Itacoatiara... 5 10 

Peru—All Stations e 2 » АП other Stations 4 6 


— — $0009 6 
Tariff-Cards, Books of Forms, and all information can be obtained at the Head Offices f the 
Companies. Messages should be marked “Via Eastern.” 
By Order, 
RICHARD COLLETT, Secretary, 
ВвлғплАн SuBMARINB TELEGRAPH Ço., WincaEsTER House, OLD Broan Втвевт. 
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тне "COMMERCIAL." 


THE LEADING ATLANTIC CABLE COMPANY. N 
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ATLANTIC OCEAN 


| THE CREAT SUBMARINE AND LAND TELEGRAPH SYSTEM 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES. 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS, 
The ч COMMERCIAL'S " THREE DUPLEXED AHO AUTOMATICALLY WORKED CABLES, touching at Nora Scotia, oonneot with the Canadian Pastfio Ral 


tway Telegrapht 
for all Important places in Canada, from the Atiantio to the Paolfio; the ONLY COMPANY having Lines in British Columbia. The “ COMMERCIAL” Company's 
Cables landing in New York City and near Boston connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “ VIA COMMERCIAL,” on свя THE comPaNy’s GLOBE TRADE MARE FORME, 


GENERAL OFFICE : BISHOPSGATE HOUSE, 55 & Бб, BISHOPSGATE STREET WITHIN, LONDON, Б.О. FREDE., WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & 00., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OF THE COMPANY. 


HEAD OFFIOE : 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, VicE-PRESIDENT AND GzNEBAL MANAGER, ALBERT BECK, ВБОВЕТАВТ, 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.8.A. 
THOS, T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplered, 


Ihe LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 
DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 
ALL POINTS in MEXICO and OENTRAL and SOUTH AMERIOA. 
DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 
| ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked О | 
cé Xin Western Union.” n ш e ransmied 


Tbe Oflow of the npuy 252. GRESRAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


in Great 
RECEIVING OFFICES: 


40, MARK LANE 2, NORTHUMBERLAND AVENUE, LONDON, W.C. 1, QPANMURE В STREET, DUNDEE. 
В.О. АБ EXCHANGE BUILDINGS 06, GEORGE STREET, EDINB 
10 ROYAL EXCHANG NOM рон Co ате. ROHAN EDINBURGH. 


FENCHURCH В BAC BUILDINGS, LEITH. 
ST., ‘STRAND, | 39, GORDON STREET. d ROYAL EXOBANOR DARE ESTER, 
EFFINGHAM k TOUSE, ARUNDEL A 10, FORSTER SQUARÉ, BRADFORD. L SIDE, NEWCASTLEOR TENE a n 


-— — —— 22 —a— 
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TELEPHONE No. 15,007. TELEGRAMS: “INDICES LONDON.” 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 18650). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


BUXTON ELECTRIC LIGHTING. 


. The URBAN DISTRICT COUNCIL of BUXTON iovite TENDERS for the follow- 
ing works in connection with their Electric Light Station in Buxton :— 


Contract No. 1.—BOILERS, water-tube type, and MECHANICAL STOKERS. 
Contract No. 2.—ENGINES, DYNAMOS, PUMPS, CONDENSING PLANT, 
CRANE, and TOOLS. 

Contract No. 8.-STORAGE BATTERY. 

Contract No, 4.—SWITCHBOARD. 

Cuntract No. 5.—SUEAM EXHAUST, FEED and DRAIN PIPES, and FEED 

WATER TANK. Р 

In cor tract No. 2 it із а condition that the dynamo makers must have already 
constructed dynamos of at least 100 units capacity. 

Copies of any of the Specifications, with forms of Tender and General Conditions, 
can obtained from the undersigned upon ment of One Gninea for exch 
Specification (to be returned on receipt by the Council of a boná-fide Tender). 

Specifications and Drawings сап be seen at (but not obtained from) Prof. Alex. B. 
W. Kennedy's Office, 17, Victoria-atreet, Westminster. 

The Council do not bind themselves to accept the lowest or any Tender. 

Tenders on the prescribed form, enclosed separately in sealed envelopes and 
endorsed on the outside Electric Lighting Tender for Contract No. —,” must be 
delivered at the Office of the Clerk to rban District Council of Buxton not later 
than MONDAY, September 5th. 

JOSIAH TAYLOR, 


Clerk to the Urban District Council. 


Town Hall, Buxton, August 9, 1898, 
URBAN DISTRICT OF WATFORD. 


ELECTRICITY SUPPLY. 
The WATFORD URBAN DISTRICT COUNCIL are prepared to receive TEN DERS 
for the SUPPLY and DELIVERY of 

1) ELECTRICITY METERS 
2) MAIN CUT-OUTS 
for a period of 12 months from 1st November, 1898, Specifications may be obtained 
at the offices of Mr. W. C. C. Hawtayne, Consulting Engineer to the Urban District 
Council, Mansion House Cham bers, 20, Bucklersbury, E.C., on payment of £1 1s. 
хм a Specification, which sum will only be returned on receipt of a bona fide 

ender. · 

" Tenders, sealed and marked '‘Electricity Meters" or ''Cut-outs," must be ad- 
dressed to the undersigned at the Council Offices, Watford, and be delivered on or 
before 12 o'clock noon on the 31st August instant. 

The Council do not bind themselves to accept the lowest or any Tender. 


. MORTEN TURNER, 
Council Offices, Clerk to the Council. 
Watford, 10th August, 1898. 


CY AND COUNTY OF KINGSTON-UPON-HULL. 


— — 


TRAMWAYS.—CONTRACT No. 18. 


TO BUILDERS OF BOLLING STOCK, ELECTBICAL 
CONTRACTORS AND OTHERS. 

The CORPORATION are prepared to recelve TENDERS for the SUPPLY of the 

following CARS, &c., viz. :— 
45 ELECTRIC MOTOR CARS. 
20 TRAIL CARS. 
28PRINKLER CARS. 
2 TRAVERSING PLATFORMS. 

Specifications and Forms of Tender may be obtained of the City Engineer, Hall, 
upon payment of a deposit of One Pound, which will be returned on receipt of a 
bona fide Tender. 

бее to be made payable to Mr. THos. G. MILNER, City Treasurer. 

Tenders, endorsed ‘ Tender for Rolling Stock," are to be addressed to the Chair- 
man of the Works Committee, and delivered at the Town Clerk's Office, Hull, b fore 
Noon, on FRIDAY, September 80, 1598. 

The Corporation do pot bind Pene to accept the lowest or any Tender. 

y order, 
A. E. WHITE, City 
А. 8. BARNARD, City 


ineer. 


lectrical Engineer. 
Town Hall, Hull, August 17, 1895. 


TO CONTEACTORS. 
"HE CORPORATION OF KING'S LYNN are prepared 


to receive TEN DEBS for the following works in connection with the Electric 
Lighting of the Borough :— 

1. BUILDINGS, &c. 

3. GAS PRODUCING PLANT. 

3. GAS ENGINES. 

4. DYNAMOS, SWITCIIBOARD, MOTOR, TRANSFORMER, ELECTRICAL 
INSTRUMENTS, FITTINGS, &c. 

5. BATTERIES, 

6 ARMOURED CABLES and OTHER MAINS, PIPES, STONEWARE 
CULVERTS, FUSE-BOXES, &c. 

The drawi 


can be inspected and copies of the Specifications and Generel 

Conditions of tracts obtained at the Offices of Professor Henry Robinson, C.E., 
38, Victoria-street, Westminster, on payment of two shillings for each Contract. 

соса ars to be sent in to the undersigned оп or before WEDNESDAY, the 7th 


T. G. ARCHER, Town Clerk. 


Towa Hall, King's Lynn. 
August 18, 1898. " 


.ment 


з Gold Medals 


9999594 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Fr 
— PRICE LIST POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, " Turnstile London." Telephone, 188 Holborn. 


TENDERS INVITED. 
CITY OF BANGOR. 


The CORPORATION of BANGOR are prepared to receive TENDERS for the 
SUPPLY aud ERECTION of the following PLANT: 
and FLUES. 

Contract No. 2.—8TRAM, EXHAUST and OTHER PIPES, STEAM PUMPS and 

Contract No. 8.—TWO 00-K. W., STEAM DYNAMOS, BALANCER, BOOSTERS, 
and 5-TON OVERHEAD TRAVELLING CRAN 

Contract No. 5. —ACCUMULATOBS 

Contract No. 6. —M AINS. 

F. Hastings Medhnrst, В.80., M. Inst. E.E., the Consulting Eogineer to the Согрога- 
tion, Westminster Chambers, 13, Victoria-street, 8 W., on and after TUESDAY 
be returned on receipt of а bona fide Tender. 

Sealed Tenders, endorsed Electricity Works," Contract No. —-, must be 

own Clerk, Bangor, North Wales, on or 
before September 10, 1893. 

The Co 
no Tender for рагі of а несИоп will receive consideration. 

This Adv ment will not appear again In this Journal. 

APPOINTMENTS VACANT. 
B ORO U G OF DER PY. 

The CORPORATION invite APPLICATIONS for the post of ENGINEER and 
MANAGER of the DERBY BLECTRIC INSTALLATION. per annum, 
The person appointed to devote the whole of his time to the duties of the office. 
An abstract of the principal duties, qualifications, and conditions of appointment, 

Applications, stating age, реи occupation, and qualifications with copies of not 
more than three recent testimonials, to delivered to the undersigned endorsed 
noon. No canvassing allowed. 

H. F. GADSBY, Town Clerk. 

Town Hall, Derby 
C? UNTY BOROUGH OF WEST HAM. 

MUNICIPAL TECHNICAL INSTITUTE. 
Technical Institute. 

The engagement is for evening classes only, and for the term or session. Further 
Principal before September 1st. 

LECTURERS in Telegraphy and Telephony. 

The above must be actually engaged in the trades they teach. е 

By order of the Council, | 


ELECTRIC LIGHTING. 

Contract No. 1.—TWO WATER-TUBE BOILERS, ECONOMISER, BRICK WOR 
FEED-WATER HEATER. 

Contract, No. 4.—SWITCHBOARD and INSTRUMENTS. 

General Conditions, Specifications, Forms of Tender, &c., may be obtained from 
August 10th, on payment of a deposit of Three Guineas for each Section, which will 
delivered to R. Hughes Pritchard, Esq., 

rporation do not bind themselves to acoept the lowest or any Tender, and 
В. HUGHES PRITCHARD, Town Clerk. 
ELECTRICAL ENGINEER AND MANAGER, 
with privilege of taking two pupils. The Corporation Bard mes clerks, &c. 
may be obtained on application to the undersigned. 
„ Electrical Engineer and Manager," not later than August 31, 1898, at 12 o'clock 
August 4, 1808. | 

APPLICATIONS are invited for the following poste on the Teaching staff of the 
particulars can be obtained by sending а stamped addressed envelope to the 

LECTURER апа WOBKSHOP INSTHUCTOBE in Electric Wirin 

FRED. E. HILLEARY, Town Clerk, 


Town Hall, West Ham, E. 
August 15, 1898. 


HARTLEY COLLEGE, SOUTHAMPTON. 


APPLICATIONS are invited for the post of ASSISTANT LECTURER 
and DEMONSTR A'I OB in Physics and Electrical Engineering. 


A special knowledge of Experimental Physics or of Electrical Engineering, but 
not of both, is required. 


Salary £120 per annum. 
Applications must be received on or before SATURDAY, September 17th, 1898. 
Particulars may be obtained on application to the CLERK. 


(UNIVERSITY COLLEGE NOTTINGHAM. 


A LECTURER and DEMONSTRATOR in PHYSICS will be required 
in October. Salary £130 to £180. Applications, which are to be sent in not later 
than AUGUST ?Ath, should be made on forms supplied by the Secretary. 


THE 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd., 


39, Victoria Street, Westminster, S.W. 
Telegraphic Address: UNIPOLAR LONDON.’ Telephone No. 410 Westminster. 


The objects of the Corporation are the develop- 
and financing of approved Electrical and 
industrial Undertakings of all kinds. 


C 


AX. 


PS" 
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GHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in , THE ELERO- 
TRICIAN " at the following special low rates: ` 


- Three Lines and under Les T .. 18. 6d. 
Per Line after n 885 eis © . . 64. 
Nine Words to the Line. 
Oash must accompany all orders for advertisements inserted at these rates; 


if inserted “ to account," they will be charged full scale rate. 


_BITUATIONS VACANT AND WANTED, &c. 
ORTSMOUTH CORPORATION ELECTRICITY 


SUPPLY. 
The ELECTRIC LIGHTING COM MITTEE are prepared to take PUPILS on pay- 
ment of a premium of £50 per annum. ‚ 
Only those who have had а previous mechanical training wlll be accepted, and 
the number of Pupils will be small. 
SUPERINTE SPENT, 
Р. C 


For further particulars write to the 


. C. E. 8. 
Gunwhart-road, Portsmouth. 


RMATURE WINDERS.—Wanted, several good men at 


once, also one or two IMPROVERS, by firm in the North of England.—Apply 
1818, Electrician Office, Salisbury-court, Fleet-street, E.C. 


LECTRICAL and GENERAL ENGINEERING FIRM 

have VACANCY for an additional premium APPRENTICE.— Terms and full 

RC on application to “А. B. C.,“ Electrician Ottice, Salisbury-court, Fleet- 
street, E.C. : 


STIMATING ELECTRICAL ENGINEER WANTED in 


London; permanent appointment contemplated Must be accustomed to esti- 
Mating cost of electric light stations and electric tramway undertakings. State age, 
experience and salary required. Apply, 8. E., Electrician Otlice, Salisbury-court, 


Fleet-street, E. C. NN 
ANTED a WORKING PARTNER, for a small Foundry, 


\ in county of Lancaster. Electrical Engineer ргеѓеггеј. Capital about £100. 
—2,980, Electrician Ottice, Salisbury-court, Fleet-street, Е.С. 


ANTED ASSISTANT DRAUGHTSMAN for Electrical 


Engineers, ope used to Switchboard work preferred. 11енве state ago, 
wages and experience, — EbisoN and SWAN, Broadheath, Cheshire. 


ANTED, TWO SWITCHBOARD ATTENDANTS.— 


Apply, stating experience and salary required, with copies only of last two 
testimonials, to T. З. A., Electrician Office, Salisbury-court, Fleet-street, E C. 


— 


ADVERTISER, who has served his time in Electrical firm 


and had additional experience of Cable and Telephone work, sceks EMPLOY- 
MENT in any capacity.—2, 985, Electrician Office, Salisbury-court, Kleet-strect, Е.С. 


(GENTLEMAN (Electrical Engineer), German, with 10 years 


practical experience, five of which in S. America and Spain for leading Con- 
tinental firm, with complete knowledge of English, Spanish, French and German 
languages, is open to APPOINTMENT аз MANAGER, or СНІКЕ ELECTRICIAN at 
home or abroad, 1st class references and testimonials.—Address, ' GERMAN," 
Elect rician Otfice, Salisbury-court, Fleet-street, E.C. 


SITUATION required by young man, age 22, as ASSISTANT 
ELECTRICAL ENGINEER. Central station or private. Incandescent, arc 
lamps, bells. 

ington, London 


DVC TION AL, — Experienced Tutor would provide 
HOME and EDUCATION in healthiest part of Kent, for couple of Boys, 
recommended by gentleman known ín connection with Submarine Cable Work as 
suiting the wants of parents at home or abroad. —TUToR, 26, Gordon-road, Sevenoaks. 


BEST. E ORAGE 84 CHEAPEST. 


wy CARRIAGE, CYCLF, MINERS’ S 
N & DOMESTIC LAMPS, PHONOGRAPHS, 2 


ELECTRO-MEDICAL APPLIANCES, 


and all the 
ELECTRICAL POWER STORAGE co., Ld., 


LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
Ѕтовлов BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN, 
Sole Agent jor “Q” and " V" Type in the United Kingdom, 


J. W. BARNARD, 4, Gt. Winchester St., E.C. 


SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIC WAVES: 


BEING A DESCRIPTION OF THE WORK OF HERTZ AND HIS SUCCESSORS, 
By Dr. O. J. LODGE. 


Enlarged Edition. Price 28. 6d. net. 


Good references; country preferred.—*'' 8, 46, Fleming-road, New- 


FOR 


“THE ELECTRICIAN” PRINTING AND PUBLISHING Co., Ltd. 
Salisbury Court, Fleet Street, London. 


— — 


WANTED, and FOR SALE. 
WANTED at once, FRONT SLIDE LATHE, with 4]in. 


to bin. centres, with solid or hollow mandril, com d alide rest, hand rest, 
and two tees, with 10in. fast aud loose pulleys and fork lever.—Address, V. and B., 
16, Kirby-street, Hatton-garden. 


OR SALE.—SECONDHAND TRIPLE EXPANSION 


ENCLOSED-TYPE ENGINE, 100 horse-power, Fall particulars on applica. 
tion, — X. Y. Z., Electrician Office Salisbury-court, Fleet-street, Е.С. 


CREW-CUTTING LATHES, 5in. centres, sliding, surfacing 


gap. Treadle or power and accessories; complete, £14. 168. Photo 6 stamps.— 
MITCHELL X Co., Tatsfleld, Surrey. 


ULPHURIC ACID. — Specially made, all strengths, for 


Accumulators. Enquires solicited. —JOHN NICHOLSON & 80NS, LTD., Chemical 
Works, Leeds. д 


— ——M — 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N. B.— 
Platinum sold. 


4 CCUMULATOR CHARGING.—O. Н. CATHCART 


and CO., having plant ly ada for this purpose, Charge Cells of all 
sizes mptly, thoroughly and cheaply. Termson a on. Accumulators on 
Hire for temporary lighting, experimental uses, &c.—8, Dorset-buildings, Salisbury. 
s (uare, Fleet-street, К.С. "(telephone No. 266.) 


TECHNIOAL OLASSES. 


ENGINEERING AND CHEMISTRY. . 
CITY AND GUILDS OF LONDON INSTITUTE. 


THE COURSES OF INSTRUCTION at the Institute's Central Technical College 
(Exhibition Road) are for Rtudents not under 16 years of age: those at the Institutes 
Technical College, Finsbury. are of sn intermediate Grade for Studenta not 
under 14 years of age. The ENTRANCE EXAMINATIO «8 to both Colleges are 
held in September, and the Sessions commence in October. Particulars of the 
Entrance Examinations, Scholarships, Fees, and Courses of Study, may be obtained 
from the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(EXHIBITION-ROAD, S. W.) : 


A College for higher Technical Instruction for Students not under 16 preparing to 
become Civil, Mechanical or Electrical Engineers, Chemical and other . 
ше, and Teachers. Fees for a full Associateship Course, £25 per session. 

ToTessors : — 


Civil and Mechanical Engineering 
Physics and Electrical Engineering .. 
Chemistry .. n a " i 
Mechanics and Mathematica .. 


W. C. UNWIN, F. R. A., M. Inst. C. B. 

W. E. AYRTON, F. R. S., Past Pres. Inst. E.B 
Н. E. ARMSTRONG, Ph. D., LL. D., F. Kg. 

О. HENRICI, Ph. D., LL. D., F. R. S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 
(LEON ARD-STREET, CITY-ROAD, E.C.) 


Provides Courses of Intermediate Instruction for DAY STUDENTS not under 14 
years of age, preparing to enter Engineering and Chemical Industries. Fees. £15 
per session. Professors :— j 

Physics and Electrical Engineering 


Mechanical Engineering and Mathematics . : 
Chemistry .. s es x$ s 


B. P. THOMPSON, D.8c., F. R. S. 
W. E. DALBY, M. A., B. Sc., M. I. M. B. 
Б. MELDOLA, F. R. S., F. I. C. 


JOHN WATNEY, Hon. Secretary. 


City and Guilds of London Institute, 
Gresham College, Basinghall-street, R.C. 


OWENS COLLEGE, YICTORIA UNIVERSITY, 
MANCHESTER. 


ENGINEERING DEPARTMENT. 


The ENGINEERING DRAWING-ROOM and WHITWORTH ENGINEERING 
LABORATORY (recently enlarged by the contributions of the leading engineering 
firms in Manchester and District) will OPEN on TUESDAY, October 4th. 

The LECTURES will COMMENCE on WEDNESDAY, October 5th. 

Full particulars of the Course of Instruction, including Lectures, Laboratory 
Work and Drawing, also Physics, Mathematics and Chemistry, qualifying for the 
Victoria University Degrees in Engineering and the College Engineering Certificate, 


will be forwarded on application. 
| SYDNEY CHAFFERS, Registrar. 


HERIOT-WATT COLLEGE, EDINBURGH. 


Е. GRANT OGILVIE, M.A., B.Sc., F. R. S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1898-1899. 


The SESSION extends from TUESDAY, 4th OCTOBER, 1898, to FRIDAY, 
2nd JUNE, 1899. | 

These Classes provide Courses of Study extending over one or more years, sultable 
for Students who have previously passed through the Curriculum of a Secondary 
School, The principal Courses are: —Physical aud Chemical, Mechanical Engineer 
ing and Electrical Engineering. There are also Classes in French, German, Drawing 
and Practice of Commerce. | 

Class Fees from £1, 18. to £4. 48. ; Session Fee, £10. 108. 

There is also а preparatory Course of Instruction for Agricultural Students. 
Session Fee, £5. bs. 

An extract from the Calendar of the College, giving particulars of the Day Classes, 
and of the various Appliances, Laboratories and Workshops available for instruction, 
may be had on application to the Librarian, at the College, or to the Treasurer af 


George Heriot/s trust. 
P. egt DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20 York-place, 


Edinburgh, 15th July, 1898. 
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EVERSHED’S 
PATENT EDGEWISE INSTRUMENTS 


FOR 


ALTERNATE CURRENT. 


FOR 


DIRECT CURRENT. 


DEAD- BEAT. е DEAD-BEAT. 


FRICTIONLESS. FRICTIONLESS. 


AMMETER 
ON 
ADJUSTABLE STANDARD BRACKET. 
Radius of Scale 7 inehes. 
Overall Width 3} inches, 


EVERSHED & VIGNOLES, Limited, 


Woodfield Works, Harrow Road, W. 


Telephone: 64 PADDINGTON. Telegrams: DOROTHEA LONDON. 


Agents : 
Mr. G. A. STEINTHAL, Mr. W. SCOTT, 
41, Piccadilly, BRADFORD; 7, Brazennose St., MANCHESTER. | | 196, Vincent St., GLASGOW. 
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== th — 8 3 —Á Lm эп ana? == “ШШ 
imate Blackley Tape {PROTECTION 


LONDON: Francis & Spilsbury, 20, Bucklersbury, Е.С. 


Telegraphic Address, AGENCIES LONDON.” Telephone No. 5658 Bank. 


GLASGOW: The United Asbestos Co., Ltd., 93, Bothwell Street. 


Telegraphic Address, ‘SALAMANDER GLASGOW.’ Telephone No. 4400. 


BIRMINGHAM: S. Jevons, The Moros. g 


CONNOLLY BROTHERS, 


of Insulated 
Wire дош. 


Telegrams: 
Blackley, MANCHESTER, ма, 7 “Сомношлв BLAOKLET." 
INSULATED WIRE and CABLE MAKERS. Telephone Мо, $361. 
London Agent: C. F. QUICKE, 72, Finsbury Pavement, Ж.С. 


ee cor келеи 
HARRI BON 


INSTRUMENTS. 


NOTICE. 


P. R. JACKSON & CO., Ltd., desire to state that their New Arc Lamps (Jackson-Mensing 

Patents) are now Ready for Sale, and that Price Lists and Full Particulars will be furnished 

on application. The Lamps are equally Steady and Efficient on either Alternating or Direct 

Current Systems. Great.care has been taken in their development, and they are offered with 

every confidence as being thoroughly sound and substantial. There is an entire absence of 

clockwork, or of cork, rubber or other vegetable material — features which render many other 
‘Lamps so troublesome, unreliable, and expensive. 


Salford Rolling Mills, | 
Manchester, 12th August, 1898. 


DAVEY, PAXMAN & C0. L (umm 


Gngineers anó Boilermakers. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up te 1 500 h.p. The “ECONOMIC” Boiler is one of the и 

a ge steam generators before the public not c 

8 tor Efficiency but for Eoonomy and Dut 
Semi-Fixed Engines and Boilers. 5 = 

5 and Boilers good features and high кыш а 

Ve . | "s 
Expansion a сы | 5 LIGHTING STATIONS, 
din and Trip Gear 8 MILLS, and FAOTORIES, &o, WITH A1 


SUCCESS. 
Horizontal Winding Engines. | 
Air Compressers, Cornish, Lancashire, “ Essex,’ та =й 
Compound Portable & Semi-Portable Engines. motive, хоса Safety, 
Vertical Hoisting Engines and Boilers. arine, Boilers. — 
Compound Semi-Fixed Engines and Boilers. D. P. & CO. ARE MAKERS OF HICH-CLASS 
Compound Horizontal Fixed Engines. | BOILERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLER: 
Telsgroph дагав: "PAXNAN,COLOHESTER" Paxman's Patent “ Economic” Steam Boller. 5 


BOILERS MADE UP TO 2001Ь. WORKING PRESSURE: 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Ld., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA. STREET. E.O, 


11—— 
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From a Parliamentary return, dated July 29, relating to 
revenue and expenditure of the Postal and Telegraph Depart. 
ments year by year since 1870-71, we gather that the prospects 
of the latter for the current year are worse even than they 
seemed {о be last April. A modest increase of revenue is 
anticipated at about the usual figure; but the expenditure is 
going up with extraordinary rapidity, the items under the 
heads of purchase of sites and buildings, telegraph extensions, 
and wages and salaries swelling the grand total to such 
ап extent asto double the deficit of last year—a deficit which, 
if these estimates are realised, will amount to more than 
£300,000. А comparison of the two returns, postal and 
telegraphs, brings out some curious contrasts which seem to 
call for explanation. The percentage of salaries to revenue, 
for example, in the Post Office is 42:11; whilst in the 
Telegraph Service it is set down at 67°74. Stranger still, the 
expenditure on the purchase of sites and buildings for the 
Telegraphs is only about £18,000 less than for the Post Office. 
With figures such as these it does not surprise us to find that the 
percentage of total expenditure to total revenue is, in the case of 
the Post Office, 69:96, whilst for the Telegraphs it is 110-07. 

— 

Tue Metropolitan Electric Supply Co. has again been 
obliged to answer a police-court summons and has again set 
forth the reason why black smoke continues to issue from the 
chimney of its Amberley-road station. Mr. Curtis Bennett, 
before whom the matter came at the Marylebone Police Court 
last Friday and Saturday afternoons, was not so lenient as 
Mr. Lang had been on a previous occasion. Mr. Bennett's 


PRICE SIXPENCE (роф 
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decision practically amounted to this: Although the Com- 
pany might be compelled by statute to generate electricity, 
and at the same time prevented by circumstances from burning 
*gmokeless" coal, they were bound so to construct their 
furnaces that they prevented, in the best-known way and 
under the best-known scientific principles,” the emission from 
the chimney of more smoke than was absolutely necessary. 
It was clear that the Company had not adopted the best 
means for preventing the nuisance. He understood that it 
would take nine months to make the necessary alterations, 
and he therefore made an order that the nuisance should be 
abated within that time, and allowed the Paddington Vestry, 
who were prosecuting, 20 guineas. costs. While sympathising 
with the Metropolitan Electric Supply Co., we cannot but concur 
with Mr. Bennerr’s opinion. To have ordered, as Sir James 
VAUGHAN did on a previous occasion, that the Company should 
amend their ways within a week would have been absurd, 
now that Welsh coal is practically unobtainable in London; 
but it seems quite reasonable to compel the delinquents to be 
ready to meet the possibility of a recurrence of a similar strike, 
or а protracted continuance of the present one. The Company 
will, after all, not be very great sufferers; the capital outlay 
they will be compelled to make will enable them to lower 
their works’ costs for the future by burning cheaper fuel. 


— — 


ELszwHeERre we print an abstract of Mr. Азнскорт'в Paper on 
the treatment of mixed sulphide ores by the process associated 
with the name of the author. It will be remembered with 
what flourish of trumpets the Ashcroft process was heralded. 
The dull and pessimistic persons who prophesied disaster were 
properly ignored at the time of the inception of the process 
and its translation from the experimental to the manufacturing 
scale. Their croakings are now justified, and the usefulness 
of an occasional industrial Cassandra is fully vindicated. But 
there are other than general lessons in the melancholy tale of 
the Ashcroft process. Mr. Аѕнсвоғт'в Paper abounds in the 
relation of technical difficulties, some purely chemical, others 
electrical, and others again, it would seem, of a commercial 
nature. We alluded in our issue of July 22nd (page 419) 
to the lamentably unfavourable nature of the results obtained 
at Cockle Creek, and to the decision of the directors of the 
Sulphide Corporation that if after a second trial run of three 
months’ duration better results were not obtained the works 
would have to be shut down. Apparently, uniform disaster 
has attended this second experiment, and nothing but the 
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consideration that the immense sum of £250,000 has been 
expended on this experiment is likely to deter the directors 
from adopting the proposed course immediately. 

Tue technical side of the enterprise bristled with difficulty. 
The original: Ashcroft process, it may be necessary to say, 
consisted in the leading out of roasted mixed sulphides with 
ferric chloride solution, the electrolysis of the crude zinc 
chloride thus obtained with the removal of zinc as metal, and 
the dissolution of iron and its oxidation to ferric chloride in 
anode compartments, some with iron electrodes, others with 
carbon, and the return of the ferric chloride liquors to 
the extraction point of the cycle. By successive experi- 
ments and modifications all this ferruginous procedure 
has been eliminated, and the process has come down 
to simple extraction of the zinc from the roasted ore with 
sulphuric acid and electrolysis of the resulting solution 
of zinc sulphate. No one doubts that this is feasible; but 
where are the novelty and merit of an old and well-known 
procedure such as this? What becomes of the value of the 
original patents and of the claims for reduction of zinc with 
concomitant dissolution of iron, decrease of voltage, increased 
output of zinc from a baric solution—50 per cent. or so it was 
said — and the many chemical marvels revealed at Gray's ? 


— 


Роттімо all this aside, let us gather what we can from the 
débris of an enterprise which was tried with courage, capital 
and skill, and has sadly disappointed the hopes of everyone 
associated in it. First let it be said that mixed sulphide ores 
of the class which many modern processes propose to treat are 
not as rich as is commonly set down in prospectus estimates. 
Ores containing 30 per cent. of lead, 30 per cent. of zinc and 
450z. of silver per tou have often been taken as a sort of 
standard by the process-monger. The material which, as a 
matter of Yact, he has to treat may contain 24 per cent. of 
lead, 25 per cent. of zinc and 16:50z. of silver per ton. This 
according to the Paper ; according to our own expcrience, the 
smelter will be lucky if the average of what he has to treat is 
as good as this. Next take into account the accurate and 
scientific work which has been done in the determination of 


the conditions necessary for the electro-deposition of zinc in a 


reguline form. To this the experiments described in the present 
account of the Ashcroft process have contributed, and there 
are many useful suggestions to be culled from the abstract 
which we print. Finally, it may be insisted that even the 
best-devised process for treating mixed sulphide ores will not 
necessarily yield more than a modest margin of profit, because 
a large portion of the return is due to the silver content of the 
ore, and silver is now approaching to the status of a common 
metal. Add to this that the preferential price of electrolytic 
zinc is small, because for most purposes ordinary zine serves 
as well, and one has presented the chief commercial features 
of the sulphide question. We welcome Mr. Asucnorr's Paper 
as a document which will aid the clearer understanding of a 
difficult and weighty question. 
EE 

Ir the Werner cell, an account of which we publish, in 

another column, gives results under practical working condi- 


tions one-half as good as those recorded of it, the days of the 
lead cell, at any rate as far as traction is concerned, are 
numbered. Past experience, however, warns us not to be over. 
sanguine of its immediate supersession even though the great 
weight of existing types is a drawback to it in traction work. 
For against its weight may be set the simple nature of 
its electrolyte, and the fact that it is now easy to find 
men accustomed to its management. What this means 
is, we think, too often overlooked. When the lead cell 
was first introduced to the commercial world some 16 
years ago, it was hailed as a solution of all the prob. 
lems connected with the storage of energy, but dis-illusion- 
ment followed from the failures which attended its employ- 
ment under the conditions of practical work then obtaining. 
The cell was blamed for these, but as it met a want, much 
attention was devoted to its improvement, and to endeavour- 
ing to find a substitute for it. The latter attempts have 
hitherto failed ; but, although the construction of the modern 
cell is superior to that of its early forerunner, it would, we 
think, be generally admitted by electrical engineers that the 
much better results which we now obtain from it are due quite 
as much to the increase which has taken place in our know- 
ledge of the treatment it requires as to the actual improve 
ment in the construction of the cell itself. If anyone 
doubts this let him take a set of plates of any of the most 
approved modern types, and place them as near together as 
possible without actual contact, put them in а contain- 
ing vessel only just large enough to receive them, fill up 
with one in ten solution of sulphuric acid, and see if he will 
obtain appreciably better results with the new plates than 
were yielded by the original form of cell. 


«ишекли ыала 


Tur management of the lead cell only involves the know- 
ledge necessary for the electrolysis of a simple solution of 
dilute sulphuric acid, with the conversion of sulphate of lead 
into peroxide of lead on the one plate, and its reduction to 
metallic lead on the other during charge, while during dis- 
charge sulphate of lead is formed on both plates. These 
reactions are comparatively simple, and yet it was many years 
before a sufficiently large body of men acquired the training 
necessary to obtain them with regularity, and to supply 8n 
adequate staff of skilled labour to allow of secondary batteries 
coming into extended use. Batteries do not yield their best 
results in inexperienced hands because no chemical operation 
can be properly carried out by mere attendance to rules and 
directions ; it requires a certain amount of skill which can 
only be acquired by practice on the part of the operator. 

— Do | j 

In the Werner cell we have a complex electrolyte, and 
an alloy has to be plated on and off the negative plate-— 
an operation requiring a considerable amount of skill. 
Therefore, although in the hands of the inventor, the Werner 
cell may be all he claims for it, it is doubtful whether it will 
yield equally satisfactory results in those of others. We offer 
these remarks in no disparagement of the new cell, to which 
we wish every success, but in order that it may not be unduly 
blamed if it does not еер realise the anticipations 
formed of it. 
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Correspondence.—O wing to pressure on our space, we have 
been compelled to hold over until next. week а letter from 
Mr. W. C. Fisher, on the comparison of low resistances by 
the potentiometer. 


Royal Assent.— Royal assent has been given to the London 
United Tramways Act, giving the London United Tramways 
Co. permission to extend their present system to Hounslow aud 
Brentford and Hanwell. The proceedings in Committee were 
reported in our issue of July 15, p. 899. Е. Я. 


Personal.—We learn that Mr. J. E. Stewart, who, аѕ we 
announced on Aug. 5, is leaving Derby, will take in hand the 
Massena power transmission plant, on the Grass River, in 
New York State.——Mr. Andrew Gray, electrician on the 
cable ship Faraday," has been awarded the Royal Humane 
Society’s medal for saving life at sea. 


Electric Lighting ofthe Metropolitan Railway Carriages.—It is 
announced in the /nyineer that the Ashbury Railway Carriage 
Co. have just completed several new trains for the Metropolitan 
Railway Co., one feature of which is that the carriages are 
electrically lit on Stone’s system, This system was described 
in The Electrician, Vol. XXXIX., p. 808. | | 


Cable Interruptions and Repairs.— | | 
Date of Interruption. Date of Repair. 


Latakia—Cyprus.. .................. Feb. 10,1898 .. 

Hong Kong—Manilla... ............ May 3,1898 .. | — 

Bissao and Bolamá .................. July 21, 1898 ... — 

Cape Town-—Mossamedes ......... Aug. 2,1898 Aug. 12, 1898 
: Accra—Kotonou ..................... Aug. 8, 1898 — 


Cape Saint James—Hong Kong Aug. 13, 1898 8 — 


Theatre Lighting in Paris.— According to the Daily News, 
the Prefect of Police has just issued an order by which the use 
of gas.in the Paris theatres and music halls is forbidden. 
Electric light is to take its place everywhere, except that 
vegetable oil is permitted for hand lamps, and for the few 
lamps in the auditorium and corridors which provide against 
total darkness in the event of a failure in the supply of 
electricity. 


“Murder Most Foul.“ —- Тһе daily papers contain full details 
of ihe murder of Mrs. Arabella Charlotte Tyler, widow of the 
late Mr. W. J. Tyler, the late secretary of the India: Rubber Co. 
Since the death of Mr. Tyler, his widow has contimued to reside 
with her daughters at 67, Kidbrooke Park - road, Black- 
heath, where the dastardly tragedy was enacted. Apart from 
the horror of the crime the needy of the neighbourhood have 
lost а liberal friend by the death of this lady who was known 
for miles round for her charitable actions. 


The Pacific Cable.—In reply to a question by Mr. Provand, 
in the House of Commons on Friday last, with regard to the 
present position of the negotiations relating to the proposed 
Pacific cable from British Columbia to the Australian 
colonies, Mr. Chamberlain said that Her Majesty’s Govern- 
ment had received no proposals from Canada, South Australia, 
Western Australia, or New Zealand. The Prime Ministers of 
the remaining four Australasian colonies had joined in a 
resolution to the effect that their colonies would favourably 
consider the proposal provided Canada and the United Kingdom 
would contribute a third of the cost. Until the Government 
had a formal definite proposal from all the Governments con- 
cerned they could not proceed any further with the matter. 


The New French Atlantic Cable.—The French cable ship, 
‘Francois Arago” has completed the new Brest-Cape Cod 
(Massachusetts) cable. Тһе cable was formally opened on the 
17th inst., in the presence of the Acting Secretary of State 
of the United States and Mons. Cambon and the officials of the 
French Embassy at Washington, when friendly greetings and 
congratulatory messages were exchanged between President 
M‘Kinley, at Washington, and President Faure. The cable is 
owned by the Compagnie Francaise des Câbles Télégraphiques, 
and is the longest submarine lino yet laid, being 3,200 miles 
in length. It is also remarkable in having a heavier core than 
any other section; the copper weighing 661lbs. and the gutta- 
percha 400lbs. per nautical mile. The next heaviest is 
the Anglo-American Company's 1894 cable, the length of 
which is 1,845 miles with a'core of 179 copper d. . Owing, 


however, to the great length of the French cable it will 
not be possible to transmit more than say 90 letters per 
minute. simplex and 170 duplex; the Anglo-American cable 
working at about two and. a-half times those speeds. It will 
be seen from this comparison how severely the great length 


handicaps the earning power on capital cost. The cable, 


which is not yet opened for traffic, was manufactured: in 
France by the Compagnie Générale des Téléphones. 


Serious Conduit. Explosions.— At a few minutes after 12 
on Friday night a serious explosion took place in a length of 


conduit in Cumberland-terrace, Regent’s Park, belonging to 


the St. Pancras Vestry. Three heavy manhole covers were 
blown out a considerable distance, several insulators were 
shattered, and the copper strip was displaced over a distance 
of about 200 yards. The cause of the explosion was 
undoubtedly an escape of gas from a faulty service-main 
and its subsequent ignition; but how the latter actually 
took place is, as is usual in such cases, not absolutely certain. 
The facts of the case are these: The lamplighter who lighted 
the gas lamp by St. Katherine's Chapel at about eight o'clock 
on the evening in question reported an escape of gas, and this 
must have been judged a serious one, as the gas company's 
workmen were sent almost immediately to search for the leak. 
Although the gas company must have known of the proximity 
of the electric light conduit, no notice was given at the station 
to the effect that there was an escape of gas in the neighbour- 
hood, or that workmen were being employed there. An employé 
of the electric light works had, curiously enough, performed 
the usual cursory inspection—viz., smelling for gas at 
the ventilator outlet and dipping for water through a 
hole in the manhole cover—on Friday morning, and had 
reported to be all right. When the explosion occurred shortly 
after midnight the gas workmen were still searching for 
the escape, probably with lighted torches, as is their wont, 
and although the nearest manhole which was blown out 
was at a distance of some 70 yards from the gas escape (found 
on the next morning to be a cracked 24in. C.L service pipe 
leading across the culvert to the chapel), there is a possibility 
of the gas having been ignited at one of the test-holes made by 
the men, and that the flame travelled along to the site of the 
explosion. The gas must have been escaping very rapidly, as 
in the stretch of conduit that suffered, which lies on slightly 
higher ground than that opposite the chapel, there arc no less 
than four ventilating shafts, one from each of the manholes 
and one from the conduit itself. Thece shafts rise from 2ft. 
to 8ft. above the level of the pavement, and are protected with 
wire gauze to prevent ignition from without. "The insulators 
in the conduits appeared to have been in good condition, and 
bore no traces of sodium. The manholes had all been opened 
and inspected a fortnight before. They are of the three- 
lipped type, of glazed porcelain, made by Doulton & Co. The 
carriers for the strip are of gun-metal, of a pattern designed 
by Mr. Sydney Baynes. The short circuit resulting from the 
explosion pulled up one of the generating sets completely, and 
the pressure dropped to a very low value. One side of the 
three-wire system had to be shut down for about an hour and 
one half, until the supply was cut off from the sections 
directly affected. No time was lost in re-connecting the 
houses on this section through temporary cables, and by 
Saturday evening every house was again supplied. Some of 
the feeders appear to have been seriously affected by the excess 
current they had to carry momentarily. At 9.80 on Tuesday 
morning another short-circuit occurred, of а less serious 
character.——A similar explosion is reported from Oldham 
on the night of the 10th inst., of which the following par- 
ticulars have been received from Mr. 8. W. Newington, the 
borough engineer. A breakage occurred in a gas main in 
close proximity to one of the electric light culverts, the latter 
becoming filled with gas. The gas spread to the base of an 
arc lamp-post close by, which contains a switch for controlling 
the lamp. When the attendant switched off the аге, the 
spark at the switch ignited the gas, causing the explosion, 
which tore up the pavement for a distance of about 50 yards. 
No one was injured by the Regent’s-park explosion, and at 
Oldham the only damage to person was to one woman, whó 


‘had her knee slightly injured. 
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‘CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмтев р’Атве.] 


Electrolytic Thermopiſes.—A considerable amount of work 
has already been done upon thermo-couples consisting of 
liquids only, notably by Wild, Beequerel, and Bagard, and it 
has been found that such thermocouples have most of the 
characteristic properties of metallic thermocouples. But as 
regards the theoretical value of the E. M. F. developed, Nernst's 
theory only embraces solutions which are so dilute that the 
ions may he supposed to be completely dissociated. If the 
two solutions have the same electrolyte, but different concen- 
trations, the E.M.F. is proportional to the difference of the 
velocities of the two ions, and inversely proportional to their 
sum. It also increases as the logarithm of the ratio of thetwo 
concentrations. Nernst developed a formula giving the theo- 
retical E. M. F., based upon the theory of osmotic pressure and 
the migration of the ions. W. Duane has made some 
experiments with dilute solutions to test the validity of 
Nernst’s formula. The apparatus employed is shown in the 


diagram. Solution I. is contained in beakers A, B, aud C. 
Solation II. is contained in the tube D, and communicates 
with I. through the capillary ends аё с and d. The latter is 
the hot junction, and is kept at a temperature T’ by means of 
a water bath (not shown). The current is received through 
mercury electrodes a and 6. The solutions examined include 
deci-normal KCl and NaCl solutions, and dilute acids. The 
E.M.F.’s were compared with a Clark cell, and measured to 
one-millionth of a volt. The errors were large, bat so far as 
the results go they completely verify Nernst’s theory, both with 


one and with two electrolytes. | 
(Duang, Pied. Ann., No. 6, 1898.] 


Electrical Interferometer Measurements.— When electric waves 
are measured by a Quincke interference tube, as was done by 
V. von Lang, the results obtained show a curious lack of any 
relation between the size of the exciter and the wave-length. 
The waves are caught in a brass tube, which splits into two 
branches and recombines further on, as in the interference 
apparatus used for sound waves. Interference of the waves 
from the two branches is indicated by absence of response in 
the detector. The difference in length of the two branches 
necessary to produce interference is an indication of the length 
of the original wave. P. Drude has studied the indica- 
tions of this apparatus, and has come to the conclusion 
that it is unsuitable for the purpose. As a matter of 
fact, the length of the original wave is affected by the 
interference tubes themselves, and it may be taken as a 
general rule that the wave length indicated by interference 
is double the diameter of the tube. Hence it is the tube itself 
which determines the wave-length. The experiments appear 
to have been made with great care. The galvanometer was 
shielded against disturbances from the Righi exciter by means 
of a coating of tinfoil. The indicator was a coherer, not made 
after the Marconi pattern with nickel and silver filings, but 
with small iron screws, which, though less sensitive, give well 
graduated reactions suitable for measurement. For restoring 
the original resistance of the coherer, a thread was attached 
to it, which passed through a hole in the metallic box contain- 
ing it. The thread was pulled up and the coherer dropped 
down again upon its wooden base. This simple device suited 
every purpose, without introducing complications. The results 
were as already stated. It is a matter for regret that the 
smallness of light waves precludes the discovery of an optical 
analogy. 

| [DRupz, Wied. Ann., No. 7, 1898.] 


Absorption of Electric Waves by Water.—That water absorbs 
short electric waves has been repeatedly asserted, but not fully 
proved, as the considerable reflection of electrio energy at the 
surface of water introduces а large source of error. Experi- 
ments have been made by P. Drude with glass troughs 
containing water, the thickness of the water layer being varied 
by introducing slabs of glass of various thicknesses into the 
trough. Even then care must be taken to press the slabs 
close against one wall, as otherwise a considerable amount of 
exira reflection takes place at the boundary between glass and 
water. The intensity of the transmitted waves was measured 
by means of a coherer filled with screws. It was found at once 
that the intensity was independent of the thickness of glass 
inserted, i.c., that the glass did not perceptibly absorb them. 
But a layer of water only 8:3mm. thick considerably 
diminished the reaction of the coherer. This is no doubt partly 
due to reflection by the two water-and-glass surfaces, but a 
further diminution takes place when the thickness of water 
is increased to 6mm. Even so, this action might be due to 
reflection ; for as long as the wave-length is at all comparable 
with the absorbing thickness the reflection varies to a certain 
extent with the latter, as in the case of Newton’s rings. In 
the case under discussion the wave-length was 9cm. If no 
absorption took place the transmission would have to vary 
harmonically with the thickness, or if the radiation were 
highly heterogeneous it would have to remain constant after a 
certain thickness had been attained. But, as a matter of fact, 
there is a continuous diminution of transmission with increase 
of thickness, and hence the fact of absorption for these and 
shorter wave-lengths is definitely established. The constancy 
of absorption by a definite thickness is a test for the homo- 
geneous character of the wave-system dealt with. 

[рворк, Wied. Ann., No. 7, 1898) 


Cathode Kays parallel to Electric Force.—A new and impor- 
tant discovery, resulting in a further confirmation of the 
emission theory of cathode rays, has been made by P. Lenard. 
So far, it has been assumed, and indeed observed, that once & 
cathode beam is established, its deflection by electrostatic or 
magnetic forces remains the same under all circumstances. 
But when such a beam is transmitted along the lines of force 
of an electrostatic field, the deflection undergoes a modifica- 
tion. An air condenser, consisting of two parallel plates 
perforated in the centre, is mounted in an exhausted tube 
which is attached to the window of a cathode-ray generat 
ing tube, as in the author's celebrated experiments on 
„Lenard rays." A cathode beam emerges from the window 
and passes through the perforated condenser in the direction 
of the lines of electric force. It is finally caught on 8 
fluorescent screen, on which its deflection is indicated by 
the shifting of the spot of light. No deflection is produced 
by charging the condenser. But when the plate next 
the window is charged positively, the magnetic deflection 
of the beam is increased, and vice versd. This means that 
the transmission of cathode rays through an electrostatic 
field in the direction of the lines of force diminishes their 
velocity. To take a concrete case: Sparking distance in 
discharge tube, 2:8cm.; difference of potential between con. 
denser plates, 291 х 1010 C.G.S. magnetic units; origi 
velocity of rays, 0:70 x 10!cm./sec.; final velocity of rays: 
0-85 x 1010. That cathode particles approaching a negatively- 
charged plate should be retarded is a natural corollary of the 
emission theory. In the case of electric deflection it is found 
that the displacement is similarly modified in accordance with 
theoretical predictions, as may be shown by letting the beam 
pass between two condenser plates arranged parallel to the 
direction of propagation. | 

[Lenarp, Wied. Ann., No. 7, 1898.) 


_, Electric Solution of Noble Metals.—Max Margules has found 
that platinum may be dissolved in acids or caustic alkalies by 
sending the secondary current from an induction coil through 
an electrolytic cell with platinum electrodes. The effect may 
be placed in evidence by using a small U-tube as an electro- 
lytic cell, and an induction coil fed by three or four Daniells 
and provided with a hammer interrapting about 10 times per 
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second. After about three minutes, the liquid about the anode 
turns perceptibly yellow. In an hour, it is red or brownish, 
and contains about Imgr. of platinum in solution. When 
50mgr. are dissolved per c. c., the liquid in the anode branch 
is a deep black. With only a single Daniell the action may 
go on for a fortnight without any platinum being dissolved. 
The solution may also be brought about by inserting the 
cell between the hammer and the anvil of the interruptor. 
In that case, it is only the ‘extra current" which 
traverses the cell, and brings about the solution of the noble 
metal. Gold is similarly dissolved, but all its solutions are 
very sensitive to light. The.yellow sulphate rapidly pre- 
cipitates metallic gold under the influence of daylight. The 
solution in caustic potash, whatever its nature may be, is 
somewhat more stable, and may be used for gilding. It has 
been known for some time that electrodes of all kinds are dis- 
integrated by oscillatory currents, but the chemical solution of 
the noble metals is a novel observation. The solution of 
carbon by a similar arrangement has not yet been achieved, 
but there is no reason to deny that any metal may be com- 
bined with the anion of any electrolyte. If, in addition to 
that, carbon may be made to combine with some anions, 
some important new developments of organic chemistry may 
be expected. 
[MancvrES, Wicd. Ann., No. 7, 1898.] 


Galvanometry of Sudden Discharges.—An ordinary mirror 
galvanometer may be used for the measurement of the intensity 
of rapidly recurring discharges, such as those furnished by an 
influence machine. If the latter is driven at a constant 
speed the galvanometer, provided its natural period is long, 
gives a constant deflection, which may be measured in the 
ordinary way by the telescope or the luminous-spot method. 
But if the discharges are not perfectly regular the needle per- 
forms irregular oscillations about a mean position. Even 
then а fairly trustworthy result may be attained by either 
taking readings every few seconds or deriving the mean 
frequency from the average pitch of the note emitted by the 
discharges. But a much more certain method may, according 
to A. Witting, be based upon the method of multiplication or 
of Toepler's reversals. If the spark current is sent through a 
galvanometer the needle begins to oscillate about a new 
zero r. Now commute the current when it reaches the first 
turning point. Then the zero is displaced froin +a to — о, 
and on repetition the needle oscillates between two new posi- 
tions +а and —a, from which the current intensity is easily 
calculated. Experiments carried out with a 20-plate influence 
machine show that the current intensity is largely independent 
of the resistance of the circuit and of the length of the spark 
gap, but increases in direct proportion to the speed of revolu- 
tion of the discs. 

[WirriNa, Wied, Ann., No. 7, 1898.] 


ELECTROMAGNETIC THEORY.—CYIII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 325.) 


8 435. In a similar way, by differentiating the function 


u v) 99) 
with respect to r, we obtain various formule involving the 
zeroth Bessel function lj(»), and its companion with the 
logarithm, if, as in { 428, y stands for 1x. But the results 
(O.P.M., 3364 to 67) were considered on the idea that u repre- 
sents I(x), which is only true specially, though, as before 
mentioned, there is apparent numerical equivalence beyond 
the special cases. бо this is superseded by the proper inves- 
tigation later. 

The companion zeroth Bessel functions in divergent series 
are got by algebrising 
H. (4) =, 23. 1, Ка) 2 1. (100) 
0 (A? — 42) : purs (9 — A2) 
* This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on '' Electromagnetic Theory." All rights of reproduction are reserved. 
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The first was done in 3353, equivalently. Introduce є“ as 
prefactor, and “ as postfactor, at the same time turning 
A to A- Then put А (å +q) for the final є, and alge- 
brise. The result is 


1560 (2) (14 Е em \ 


„„ омы 101 
т.с Вох (Byr) 2 z ) 90 


Now it ів striking that the second operator in (100) similarly 
treated leads to the companion function, by introducing the 
prefactor є. Thus, for distinctness, and to show how (101) 
was got (O. P. M. $3 68 to 71), 


K (4x) eX eo 22 1 = 9a 5-1 _ ELS 
„( -A (244 - A А-4 
i | A\2 i 
= Bem à ) 12114 Ei 6 + ae (=. 
2g- â ( 4 (2 Mg ) тх 
j 242 
(A | "M NON LN |. (102) 
тех, 8gr  (8qry 2 


The function (101) only differs from the last in all signs 
being positive. The equivalent convergent series is 


Кү(у) = : | - 1(9:)[109(42х) + С] 


Жл 7 s | 
| do d pane +4)+ mee ++) +... L (108) 
in which Ij(qx) is given by 
= qu 7 * 
Ыс) 11 орф (104) 


as usual. The functions (101) and (108) are, being conver- 
gent, the companion solutions of rigorous mathematicians, 
save in the standardisation of (103) by the two constants 2 т 
and C, in which respects there is no settled practice. 
Now the oscillating functions come out by putting о = si and 
letting s be real. Thus 
. 8° xr g1 r' Sb 
Jo( Jr) = Jo(sx) == 1 22 top epit эө 
is the original Fourier-Dessel function. But у = in (108) 
makes | 


(105) 


К, (дг) = Go(sæ) - Јас), (106) 


where the new function G,(sr) is given by 
G,(sz) = =| - J,(sz) Пов (36) + C] 
т 


sto str s^ r^ 

— аше 1)- 1-141)... . (1 

2. 240 D - эшда bee (107) 

It is G, that is the proper companion (oscillating) to Jo. 
Similarly q =si in Н, and K, makes 


Ho( l) = Jer) — 60ка), (108) 
K (r) = G (sx) – iJ (), (109) 
the bars indicating that divergent series are used, and 
= 2 11 - 
(в) = (=) (Rcos + S'sin)(sz — Ar), (110) 
zs i 
бл) = (A) (S' сов — Rain)(sx - 17), (111) 
TSL 
where R and S' are the real functions of sx given by 
1232 12325272 
FF 112 
B (8x4)|2 (88r) 4 D, 
1. 12352 1282527292 (113) 


Ser (Bs (Bar) 5 | 
Equations (110) and (105) are equivalent, and so are (111) and 
(107). 

Here we come to another matter explained by the generalised 
exponential series. The functions H,(q:) and 219%) are 
equivalent. But the transformation у = х; makes them dis- 
crepant. We get (J, — iG,)sx from the first and 2J,(sx) from 
the second. But I have shown that the identical connection is 

E. 201 1? gra? 

H,(q2) = I(q2) + -f Жы ойын БЫ el e») (114) 


qx 3x3 173? 
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In this put q = $i, and there results 


H. (92) = (з) - ї© (т), 
where 
7 % 21 12 1232 S s 8307 
б) st aes I bs pat и, (115) 


So we produce harmony by the function G,(sx), which is an 
equivalent form of G,(sx) and С (хх). The series (115) occurs 
in Lord Rayleigh's ** Sound " (Vol. I., р. 154, 1st Ed) in a split 
form, and not identified, or rather equivalised with G,(sz). 
We have | 
Jo(sx)AG, (sx) — Go(sx) AJ (se) = — 2, , (116) 


when using the pair (105), (107), or else the pair (110), (111). 
And similarly 
Ho () AKO) 7 Ko(yx)AH (дт) = — 4½ 4, (117) 


using the pair (101), (102). But in the transition from (117) 
іо (116) by y=si it is indifferent whether we substitute 
2J (sx) or Jo(sz) — iG (зх) for H (у.с). 
$436. The following (O.P.M., $$ 72 to 76) brings together 
. compactly the principal mutual relations of Н, and Ky. These 
formule occur naturally in the treatment of columnar elastic 
waves, and should be studied in immediate connection there- 
with, for which there is no space here. Let there be two 
variables, say, r and rt, whose differentiators are A and 4. 
Then we have 
A 
ти 


дй 170 =I), [a] 


A M 
() i egi, UJ 
i : 
— 00 2 | AML=4K,(etA)Al, [e] (118) 
1 1 id] 
T(P- 26)? 
1 1 


= (гл 11 [e] 


This makes one set. Another set is obtained by inter- 
changing r and rt, and А and q throughout. 

To get [а] from [Р], expand [P] in descending powers of 
A, and algebrise. 

To get [b], introduce the prefaetor «* to [P], and expand the 
properly transformed operator in descending powers of 4, and 
algebrise. 

To get [c], introduce the prefactor e to [Р], and expand 
the properly transformed operator in descending powers of А, 
and algebrise. 


The result [4] may be derived from [a], or [L] or [c]. Thus, 
from |b] to [d ], 
e 1 rg 1 
Hur) = fit taet 1 
27 0 (2)! 8r (В) (тг) 
sefiri Ny s aa 
2) 2502 27 2 rtyjꝭ 
ear 1 1 
=— — ү —— . (119) 


Similarly from [e] to [4], 
nape dp du Tes. 
] U f- = E — — ecc 
1 с! StA 28 t) ba И 
ab] 
z(2rvtyf 2t 2^2 25 
e- vA 1 1 
т Чолу . W 
r (2rt r)! 6 eU) 
To get [4] from |a], use harmonic analysis, thus, 
| M 107 
1002701 =k: f, cossvt d-i[ Jo(sr) cossrt ds, (121) 


& 975 [al fron equivalent to [4]. 
‚ 10 get [d] from [e] is obvious by executing the diff. ia- 
tions. Similar remarks apply to the second cet above ned 


(120) 


One of the simplest is this. 


to, the change from pne to the other set being usually related 
to the change from inward- to outward-going waves. 

In the theory of pure diffusion there are analogous results. 
Change the meaning of 4 from 
On this understanding we shall have 
т К N ry i= 100 j 1 = e- ut 12² 
QM aos 2rt 21t ge 

As regards the proper use, sometimes of one method some- 
times of another, that cannot be understood save in concrete 
applications. 


$437. Coming to O. P. M., Part.8, 60 pp. of Proc. R. T. about 
80 or 90 here, which must be boiled down to 20 or 30 by 
omission of details. 

When algebra reached a certain stage of development, the 
imaginary turned up. It was exceptional, however, and 
unintelligible, and therefore to be evaded, if possible. But it 
would not submit to be ignored. It demanded consideration, 
and has since received it. The algebra of real quantity is 
now a specialisation of the algebra of the complex quantity, 
say a+li, and great extensions of mathematical knowledge 
have arisen out of the investigation of this once impossible and 
non-existent quantity. It may be questioned whether it is 
entitled to be called a quantity, but there is no question as to 
its usefulness, and the algebra of real quantity would be 
imperfect without it. 

It has no essential connection with vectors or with 
quaternions or with circular functions, though it may be 
used illustratively. It turns up by itself in these subjects 
just as in scalar algebra, and in the same way. It is su 
generis, and is the imaginary. 

Some writers on double algebra appear to think that when 
they multiply together complexes they are multiplying vectors 
together. In an illustrative sense, vectorial work is being 
done. But itis versorial rather than vectorial. Say 

(a + bi) x (c + di) = (ac — bd) + (ad + be)i, 

This is strictly scalar algebra. But even illustratively, it is 
not the multiplication of the vector e di by the vector a +b 
that is done, when these are represented by lines in a plane, to 
form a new vector. Really ? is а quadrantal versor, and 
a -- bi and c + di are also versors with a stretching faculty аз 
well, and their product is another operator of the same sort. 
Thus, if x is a real vector in the plane, then 


(a Vi) (e + di)x = [(ac — bd) + (ad + bc)i] X 


is a proper vectorial equation. The x may be a unit vector, 
and may b» omitted altogether. The point is that the multi- 
plication does not refer to vectors at all. The idea is too 
prevalent (though of late years it has been disappearing fast) 
that vectors ought to possess the associative property in multi- 
plication. It is not in their nature to possess it. Versors 
possess this property naturally. 

Again, in Quaternionics, all directions in space were made 
“equally imaginary, and therefore equally real." But this 
imaginary foundation gave way long ago. The real imaginary 
enters into quaternions just as usual. Yet quaternionists 
profess to be doing vector work, and go on confounding versors 
with vectors. It is not a new subject by any means. I think 
there is much room for improvement in the way of expound- 
ing the science of quaternions to those who are hardy enough 
to attack what is, as at present expounded, a puzzling subject. 
It is the more desirable because there is no doubt that Quater- 
nionics has been unduly neglected, and should have a useful 
field of its own. This is quite independent of the question of 
the suitability of the present Quaternionics for the purposes 
of physical inquirers. For that I prefer to discard the 
quaternionic idea completely, for the usual purposes, and use 
а simple algebra based upon vectorial ideas. 

Another use of i is in the treatment of physical differential 
equations whose solutions are required to be simply periodic 
functions. There are two ways. One is to assume a complex 
form of solution at the beginning. It comes out complex at 
the end. Then either of its two parts may be selected for 3 
real solution. The algebra is that of the real imaginary. But 
in the other way, if i be used at all, it is only а spurious 
pt nay Say that С = Ye determines C from e, a given 

nction of the time, through the operator Y, containing p, 


did(rt) to 1d/d(rt)]*. 
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the time differentiator. Then if we specialise e to be simply 
periodic, and also C, the power of p*in Y is- ?, if the fre- 
quency of e be »/2r. This reduces C to the form C = (Y, + Y,p)e, 
when Y, and Y, are real functions of »?. The solution 
is full and explicit. But if we say p=nz, we come to the 
, result C 2 (Y, + Y,nz)e, which looks imaginary. But it is 
not, for the г means p/n, a differentiator. Either of these 
methods, the algebraical complex method or the differen- 
tial one, may be done illustratively by lines in a plane as 
before alluded to. 

Now just as the imaginary first presented itself in algebra as 
an unintelligible anomaly, so does fractional differentiation turn 
up in physical mathematics. It seems meaningless, and that 
suggests its avoidance in favour of more roundabout but 
understandable methods. But it refuses to be ignored. 
Starting from the ideas associated with complete differentia- 
tions, we come in practice quite naturally to fractional ones 
and combinations. This occurs when we know unique solu- 
tions to exist, and asserts the necessity of a proper development 
of the subject. Besides, as the imaginary was the source of 
a large branch of mathematics, so I think it must be with 
generalised analysis and series. Ordinary analysis is a 
specialised form of it. There is a universe of mathematics 
lying in between the complete differentiations and integra- 
tions. The bulk of it may not be useful, when found, to a 
physical mathematician. The same can be said of the 
imaginary lore. 

But some of it I have found to be very useful, and to furnish 
the most ready way of getting results simply. Compare, for 
instance, the simplicity of the processes used in & 353, 4, with 
the complication of the subject when done by ordinary analysis. 
As regards some of the problems worked out Jater, Ido not know 
any way of doing them by ordinary analysis. But it is un- 
necessary to appeal to utility. As the subject may be developed, 
what is useful will find its way out. 

There is another analogy to be drawn. It is true that we 
cannot fully understand the usual algebra of convergent series 
without the imaginary. Itis equally true that we cannot fully 
understand algebra, whether real or imaginary, without gen- 
eralised analysis. I do not say that it is fully understandable 
with it, without more light. Buta little light is better than 
darkness. In illustration of this I may refer to the equivalences 
treated of in § 429. Ordinary algebra furnishes no reason 
whatever why the seriés A and C should be equivalent. The 
generalised analysis does. This is not an isolated example ; 
great extension follows. 

The question of physical application raises another. 
Generalisations are to some extent arbitrary, according to the 
direction they take and the nature of the controlling ideas. 
It may be possible to elaborate generalised analysis in 
different ways. But to be useful in physical applications, it 
should be developed to suit them. In’ physical mathematics 
the quantities concerned are not arbitrary, but are con. 
trolled by the special relations involved іп certain 
laws, involving, for instance, the necessary positiveness and 
singleness of certain quantities, simple themselves, or it may 
be complicated functions of other quantities, and their con- 
tinuity of existence in time or space, or both, and their 
variation in time and space according to definite laws. So we 
have a definite march of events from one state to another, 
without that complicated multiplicity so common in pure 
mathematics. It is these general characteristics that seem 
to give reality to the mathematics, and serve to guide one 
along safe paths to useful results. Every one who has gone 
seriously into the mathematical theory of a physical subject 
(though it may be professedly only an ideal theory) knows 
how important it is not to look upon the symbols as standing 
for mere quantities (which might have any meaning), but to 
bear in mind the physics in a broad way, and obtain the 
Important assistance of physical guidance in the actual work 
of getting solutions. This being the case generally, when the 
mathematics is well known, it is clear that when one is led 
to ideas and processes which are not understood, and when 
one has to find ways of attack, the physical guidance becomes 
more important still. If it be wanting, we are left nearly in 
the dark. The Euclidean logical way of development is out of 
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the question. That would mean to stand still. First get on, 
in any way possible, and let the logic be left for later work. 

These remarks are caused by certain experiences in the 
interval between Parts 2 and 3, O.P.M., when performing 
some very complicated and laborious calculations. Prof. Klein 
distinguishes three main classes of mathematicians—the 
intuitionists, the formalists or algorithmists, and the logi- 
cians. Now it is intuition that is most useful in physical 
mathematics, for that means taking a broad view of a question, 
apart from the narrowness of special mathematics. For what. 
a physicist wants is a good view of the physics itself in its 
mathematical relations, and it is quite а secondary matter to 
have logical demonstrations. The mutual consistency of 
results is more satisfying, and exceptional peculiarities are 
ignored. It is more useful than exact mathematics. 

But when intuition breaks down, something more rudi- 
mentary must take its place. This is groping, and it is 
experimental work, with of course some induction and deduc- 
tion going along with it. Now, having started on a physical 
foundation in the treatment of irrational operators, which was 
successful, in seeking for explanation of some results, I got 
beyond the physics altogether, and was left without any 
guidance save that of untrustworthy intuition in the region of 
pure quantity. But success may come by the study of failures. 
So I made a detailed and close examination of some of the 
obscurities before alluded to, beginning with numerical groping. 
The result was to clear up most of the obscurities, correct 
the errors involved, and by their revision to obtain correct 
formule and extend the results considerably. Leaving out the 
details of the groping, some account of the results will follow. 

It is of some importance to distinguish between a function 
in the physical sense, and its mode of expression in symbols 
standing for numbers. A physically-minded man need have 
no difliculty in conceiving the existence of a function of 
position and time, for instance, varying according to certain 
laws, and with any number of discontinuities in it, without 
any power to find formule which will have the necessary 
properties. Perhaps, if found, they would be much too 
comprehensive, the physical application requiring various 
limitations and reservations. It is characteristic of rigorous 
mathematicians, I think, that thev think too much of the 
formula, and consider that it is the function. No, it is only 
the dress, and need not be а convenient fit. It is generally 
too large; or, may be, several dresses are needed, disconnected, 
for what would be simply a single function in its physical 
meaning. One form of expression of a function is a divergent 
series, and I take the view that the whole series is significant 
functionally, and not merely the few terms that may be utilised 
numerically. In a convergent series, though we cannot reach 
the value of the function by adding on terms at a uniform rate, 
we may go as near as we like, and it is easy to imagine practi- 
cally taking the later terms in larger and larger groups, so on 
to include the whole in a finite time. But in a divergent 
series we cannot do this, though the initial convergence 
may guide us to the value approximately. How far does this 
property extend? It can be demonstrated to be true in certain 
cases, but something more general is wanted. Yet it can 
hardly be considered to be generally true, for we might make 
up series arbitrarily, having no particular characteristics. 
Nevertheless, the principle has a very wide application, to 
continuously divergent as well as alternatingly divergent 
series. I have employed it in the examination of a large 
number of divergent series, to test their equivalence to other 
convergent aeries, and have found it very useful. It has 
enabled me to distinguish between true and apparent equiv- 
alences, even when showing very small difference. But I 
do not think that the size of the smallest term does always 
govern the size of the error. May be, the terms preceding 
and following the smallest influence the value. 

This simple illustration will serve to illustrate the nature of 
convergence. This series 1 -- 3-- 1-1 4... ad inf. is called a 
divergent series because it sums up to infinity. Yet, at first 
glance, it might be thought to be convergent, because the 
terms get smaller and smaller continuously. We may say 
that it is convergent, only that it converges to infinity instead 
of to & finite value. Now suppose we slightly alter the law of 
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the successive terms in а suitable manner so that the conver- 
gence ceases at a finite distance, after which the series becomes 
divergent. 
near as the smallest turn will allow. But I do not say that 
all formule admit of a continuity of calculation if they pass 
from a state of finiteness through infinity to divergency. The 
meaning of the formula may change at the same time. 


(To be continued.) 


THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICAL SUPPLY. 
BY ALFRED H. GIBBINGS. 
( Continued from page 182.) 


The Time-Switch Method of Charging.—This method of 
charging is very similar to that just described. It is based 
upon the same principles, viz. :—that at the time of maximum 
demand upon the generating plant, & higher price should be 
charged than at other times. It differs, however, in several 
important respects, which it will be well to carefully consider. 
The apparatus which gives its name to the method consists 
of a clock, which may be operated by & spring and wheel 
escapement, or by a spring and pendulum escapement, or by 
electricity supplied from a battery or from the mains. The 
clock actuates a switch which, in its turn, controls a shunt 
circuit of а meter or a second meter circuit. In thus con- 
trolling a secondary or subsidiary circuit, the switch splits up 
or divides the current at certain times of the day into two 
paths so that the registration takes place on two separate 
meters or & certain proportion on one meter, the remainder 
not being registered at all. 

The time of the day during which it is necessary to register 
the whole of the current used is the time when the maximum 
demand is made upon the electricity works, and which, of 
course, varies according to the period of the year. From 
January to March it is usually from 4 p.m. to 7 p.m., from 
April to June from 6 p.m. to 9 p m., from July to September 
from 7 p.m. to 10 p.m., and from October to December from 
4 p.m. to 7 p.m. During the entire remainder of the 24 hours 
the plant is very largely standing idle, and it is during these 
two periods respectively that the different rates of charging 
are automatically recorded by the time-switeh. Thus, if the 
maximum demand at the electricity works occurs for three 
months daily from 5 p.m. to 6 p.m., then the meter or meters 
will register for that hour at the rate of, say, 7d. per unit, and 
at every other time of the day at, say, 2d. per unit or other 
pre-determined rates of charging. 

The manner of accomplishing this differential method of 
charging by the time-switch is shown in the accompanying 
diagram (Fig. 2). The diagram shows the connections as 
applied to a watt-meter, and it will be seen that the altera- 
tion in the registration of the meter is effected by altering the 
ampere-turus in the armature by varying the added resistance 
in the same ratios as the rates to be charged. Where only 
one meter is used the whole of the energy consumed is regis- 
tered during the high-rate periods, but only a proportion is 
registered during the low-rate period. 

On referring to the diagram it will be seen that the switch- 
ing over from one rate to the other in the system we are 
describing is done by means of the switch K, which is rotated 
by means of a clock which makes one complete revolution in 
21 hours. The indicator is placed inside the case of the clock, 
and a window is provided below the dial, enabling the con- 
sumer to see at a glance the rate he is being charged at any time. 

The only objection that has been urged against this system 
is that the clocks may stop (their accuracy as timekeepers is 
comparatively unimportant) and to avoid inconvenience from 
their doing so an automatic cut-off is provided which throws 
the indicator over to the high rate immediately the clock stops, 
and it is reasonable to assume that the consumer will commu- 
nicate with the works immediately he discovers that he is 
being charged 7d. per unit during the 2d. period. The clock 
is also provided with a set of gear wheels and a dial showing 
the number of days the clock has been going, and consequently 
how long it has been stopped, so that the stopping of the 


! clock, which, after all, is not likely to happen often, but which 
| must be provided for, does not create any difficulty or intro- 


Then the point of convergence finds the value, as | duce any complication. 


In some cases it may be found necessary for statistical pur- 
poses to register the current consumed during the different 
periods independently, and it will then be necessary to fix two 
meters, and so arrange the connections (in the case of Watt- 
meters), that one armature only is energised at a time, but in 
the case of ampere-hour meters the desired result may be 
obtained by connecting them both in series and cutting one 
out altogether during the low rate and taking the sum of both 
readings during heavy loads. 

The object of this method of charging is very clearly indi- 
cated in the simple and definite application of the principle in 
the apparatus employed. This method makes no record of 
the consumers’ maximum demand, and in fact takes no notice 
of it as such, but charges one price for electricity during certain 
hours of the day and another price at other hours irrespective 
of what the actual maximum demand may be. The consumer, 
therefore, cannot be in doubt at any time as to what price he 
is actually called upon to pay for his current. With the 
demand indicator method this uncertainty becomes the prin- 
cipal element of difficulty, as may be seen on reference to the 


FIG. 2.—Shunt-type Meter. 


opinions of borough electrical engineers given in Table V. 
Another important advantage gained by the adoption of the 
time-switch lies in the fact that, unlike the maximum demand 
indicator, it does not assume that the maximum demands 
made by the consumers are simultaneous. With the demand 
indicator, which embodies similar principles, each consumer 
is given a discount on the basis of his maximum demand, 
although that demand in the case of one consumer may be 
made at eight o’clock in the morning, and in the case of 
another at eight o’clock in the evening. Both these consumers 
are granted discounts on the same basis, and to precisely the 
same extent if their maximum demands and total consumption 
are the same, notwithstanding the important difference rela- 
tively to the supply works that the morning maximum deman 

does not affect the standing charges at all, while the evening 
demand does. The former tends to reduce the total cost of 
production all round, while the latter raiscs it. 

The time-switch method has very many features in favour 
of its adoption. It is cheap and simple to fix, and provides 
an absolutely equitable system of discounts, whereby every 
individual's discount is automatically based on the amount 0 
profit included in his total bill. ‘Time switches have been 
adopted at the Bristol Corporation Electricity Department, but 
as the method has only recently been introduced it is not 
possible to give any details in connection with their expe- 
rience. Other towns are also contemplating the same system 
of charging. 

The Manchester System of Charying.—The city of Manchester, 
which is unique in the system employed for the distribution 
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of electrical energy, from the fact that it is the only city or 
town in which the five-wire system is used, is also unique in 
the methods adopted for charging for the current. The one 
has no special relationship to the other however, and hence 
it may be taken for granted that the nature of the supply, and 
the effect of the cost of generation and production upon the 
charge per unit is the same as in other similar undertakings. 
The object of the methods of eharging (which аге two alter- 
native methods) is to charge that price which will cover the 
entire costs of production together with a certain rate of nett 
profit for an assumed maximum demand of one hour per day 
per annum. (Sve Table I.) These methods are— 

1. Àn uniform churge of 6d. per unit. 

2. A fixed charge per annum per lamp installed, plus a 
charge per unit as registered on the meter. 

In the first method there is nothing exceptional in Man- 
chester as compared with any other place which simply charges 
one uniform rate perunit. The reading of the meter is taken 
and the full price is charged irrespective of the period of the 
24 hours during which the supply may have been required. 
This method is no doubt the simplest and the best in а very 
large number of instances, as will readily be seen upon 
reference to Table VI. giving a list of average demands of 
daily изе. The consumer, however, if he has any reason to 
believe that his daily average use will exceed two hours, has 
the option of choosing the second method of being charged, 
but he must rest content with his choice for at least 19 
months. Should he elect to be charged by the second method 
and his daily average use should fall short of one hour, it will 
be seen that his rate per unit will exceed that of the uniform 
rate of 6d. 

In the second method, the object is to make each consumer 
pay in proportion to the cost of supplying him with current. 
To effect this, the consumer is charged a fixed amount, based 
upon the number of lamps installed. The charge is 4s. per 
16-c.p. G6-watt lamp per quarter, or 16s. per annum, or, what 
is the same thing, a fixed charge of £8 per quarter per unit, 
or £12 per annum. In addition to these fixed charges, which 


are enforced whether the lamps are used or nct, a further. 


charge of 2d. per unit is made according to the registration of 
the meter. In order to properly understand the difference 
between these first and second methods of charging, it will be 
advisable to consider them both together by the aid of 
hypothetical cases. We will, therefore, give a few examples, 
and at the same time show the various modifications which 
are adopted by the Corporation of Manchester to meet peculiar 
conditions of electric lighting and electrice motive power. 

Let us then, for example, assume an installation of 50 
16-c.p. lamps and 10 32-е p. lamps. The equivalent of these, 
for the purposes of the fixed charge rate, would be 70 16-c.p. 
lamps; 70 lamps at 165. = #56 fixed charge per annum, or 70 
66-watt lamps = 4,620 watts = 4:6 units at £12 per unit = £56 
(approximately) per annum. 

Taking the above enample, and assuming that the consumer 
uses all his lamps for one hour per day for 365 days, his 
account for the year would be as follows :— 


Fixed charge per ann 2 2 ——— enn £56 
Meter charge at 2d. per unit for (4:6 x 565) = 1,680 units. 14 
Total ... £70 


Charged according to the other method in vogue in Man- 
chester—viz., that of a uniform charge of 6d. per unit—the 
above installation would have incurred an account for the 
year represented by 1,680 units at 6d. = £42. 

We have given the foregoing instance as an example of 
each of the two methods for an average consumption not 
exceeding 365 hours per annum. It is clear from the saving 
of £28 on the account, by adopting the uniform rate of 6d. per 
unit, that the fixed charge method and 2d. per unit has been 
devised solely to meet the requirements of and to benefit the 
long-hour user. Had this particular installation been in use 
for a much longer average per day, say, four hours, the 
charges by the two methods respectively would be as under :— 

Fixed charge per annum . £56 
First Method | Meter charge at 2d. per unit for (4:6 
x 365 x 4—6,720 units... ............£56— £112 
Second Method 6, 720 unita at &. . . Im £168 


—————- _——-+—<—- — — ——-———-++—+—-—є——-—+є——-——- 'ẽ— ä —ää .- — . ' —jf— ————— ———M—— — — 


In this case the uniform charge is dearer than the fixed 
charge by £56. Where then may we draw the line at which 
it becomes of advantage to the consumer to elect to be charged 
according {о the former method ? It will be seen that if the 
number falls below* 720 hours per annum then the uniform 
rate of charging is the cheaper method and vice versd. The 
following Table VI. shows the corresponding price per unit 
for certain annual demands :— 


Table VI. M 
Number of hours Corr esponding | Number of hours | Corresponding 
per annum during price per per annum during price per 
. 
59% | 74 1,160 44 
576 7 1,440 4 
640 63 An 34 
720 6 2.880 
823 | 5% 5,760 25 


Table VII. shows the average cost per unit with the fixed 
method of charge, the rates being £3 per quarter per unit of 
maximum demand and the meter charge 2d. per unit consumed. 


Table VII. 


Hours of burning Average price Hours of burning | Average price 


per annum. per unit in pence. | per annum. per unit in pence. 
100 50:8 | 2,500 3115 
200 164 | 5,000 2:96 
* 300 11:6 | 3,500 2:82 
400 9:2 | 4,000 272 
500 | 78 4,500 2:04 
600 6˙8 | 5.000 2:58 
700 61 | 5,500 2:52 
800 56 ? 6,000 2:48 
900 ! 52 6,500 2.44 
1,000 4-9 7,000 2:41 
1,200 44 7,500 2°38 
1,400 41 8,000 2°36 
1,600 ! 58 8,500 2:55 
1,800 | 56 (No. of hrs.in 1yr.) 
2,000 54 


8760 ' | 2:33 


The practical working of the system is explained as follows: 
When ordinary 66 watt-lamps are used, the number of lamps 
and their respective candle-powers are ascertained. The equi- 
valent number of lamps of 16-c.p. is then calculated and the 
fixed charge based upon it. When high-efficiency lamps are 
used, an ammeter is placed in the house circuit and the whole 
of the lamps are switched on. The maximum current 18 then 
multiplied by the voltage of supply, and the fixed charge based 
on the £12 per annum per unit of maximum current. In the 
case of motors and arc lamps the maximum current required 
is always ascertained, and if the amount of current is found 
to be more than that at which the apparatus is rated, the fixed 
charge is increased in proportion. 

There are one or two serious difficulties, however, in placing 
absolute reliance upon the information obtained by the pre- 
ceding methods. "There is, of course, the possibility of the 
number of lamps being increased without the knowledge of 
the Corporation, in which case each additional lamp is using 
current at the very low price of 2d. perunit. Again, the con- 
sumer finds, perhaps, that he has not sufficient licht, and to 
meet his requirements simply substitutes a higher candle. 
power lamp for the existing one, with the same result as in 
the case of increasing the number of his lamps. It may be 
urged on the other hand that the consumer may find his 
account for electricity too heavy, and so replace existing 
lamps by those of lower candle-power, and in consequence 
the fixed charge becomes too high. This possibility, however, 
is not very frequently met with. 

In order to minimise such contingencies as these, the 
following precautions are taken :—Electrical inspectors are 
employed whose business it is to visit consumers’ premises 
with sufficient frequency to count the number of lamps, and 
at the same time to ascertain the candle-power of each. This, 


* If the price charged per unit is at any time reduced below 2d., or the 
fixed charge below the figures given herein, then the hours per annum 
given above will also be reduced. 
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of course, is an expense; but as the inspection serves other 
purposes as well, it is not so heavy as appears at first sight. 
For instance, the counting of the lamps, &c., is also really 
necessary in order to keep the current equally distributed over 
the five-wire system, and for this object alone every lamp is 
taken into account at Manchester. Other duties undertaken 
by these inspectors are the cleaning of boxes, changing fuses, 
meter testing, insulation testing, examining sealed apparatus, 
tightening contacts, ќе. 

Another method of ascertaining the maximum current for 
the purpose of the fixed charge is by using demand indicators. 
They are, however, employed only in a comparatively few cases 
where considerable difficulty is likely to arise in correctly 
counting the number of lamps, such as in large hotels. 


(To be continued.) 


THE TREATMENT OF BROKEN HILL SULPHIDE 
ORES BY WET EXTRACTION PROCESSES, AND 
THE ELECTROLYTIC DEPOSITION OF ZINC.* 


BY EDGAR A. ASHCROFT, M.I.M.M. 


Introduction. 


In presenting this Paper the author is fulfilling a promise which 
he made some two years ago when he was elected a member. This 
Paper will be found to contain an account of some novel and 
extensive metallurgical work carried out in Australia, which, in 
spite of present commercial failure, will not be without interest to 
the metallurgical world. The scope of the Paper is confined to wet 
extraction processes, as the author has long thought that in this 
direction the permanent solution of the sulphide ore problem would 
be found, and nearly all his work has therefore been in that direc- 
tion, but it is, of course, well known that а large amount of 
promising work has been done with various dry or direct smelting 
processes. The latter methods for the most part aim at the produc- 
tion of a zinc product suitable for reduction to metallic form by the 
ordinary retorting process, or, in some cases, notably in the case of 
the Bartlett process, in America, a standard form of zinc- lead pig- 
ment is produced and а market is found, to some considerable 
extent, for this product, whilst the silver and some of the lead are 
recovered as metals. "Though, doubtless, most useful in its own 
sphere, the latter method does not appeal to the author as being а 
permanent solution of the great sulphide ore problem, a satisfactory 
solution of which must be prepared to deal with and find markets 
for the products of many million tons of ore. Some other dry pro- 
cesses which have been suggested (notably a recent one by Mr. J. 
Swinburne), but which are all more or less in an embryo state, 
display much ingenuity and some promise of future utility, but are 
beyond the scope of this Paper. 

Before proceeding to describe the wet extraction process a brief 
description of the Broken Hill sulphide ore deposits and the pre- 
sent methods of dealing with them by concentration is necessary. 
These deposits constitute some of the largest and most uniform 
bodies of zinc-lead-silver-sulphides hitherto discovered in the whole 
world. It was for a long time, in fact until quite recently, sup- 
posed that these large deposits were of a much richer grade than 
has actually proved to be the case since the ores have begun to be 
worked in large quantities. No proper sytematic sampling of the 
mines has ever, to the author’s knowledge, been made public, but 
the general opinion amongst competent authorities at the time of 
the formation of the Sulphide Corporation three years ago is shown 
by the reports submitted to that Company by various high authori- 
ties. In one report the grade of some 4,000,000 tons of the ore is 
stated at 30oz. silver, 30 per cent. lead, 30 per cent. zinc, and 
another gives the general average of the Central Mine reserves as 
250z. silver, 28 per cent. lead, and 25 per cent. zinc. 

The Sulphide Corporation Works at Cockle Creek were erected 
with the intention of treating slimes from the concentrating mill, 
which were expected to contain 450z. silver, 30 per cent. lead, 
30 per cent. zinc, which was the actual grade of the slimes produced 
by the Block 10 Mill, and purchased for the author's original trials 
at Broken Hill. In vivid contrast to these figures, one has only to 
read the latest reports from the various mines, including the 
manager's report on the Central Mine issued to the shareholders of 
the Sulphide Corporation at the close of last year, in which the true 
value of the ore, after proper sampling, was stated to be 11:907. 
silver, 20 per cent. lead, 25°86 per cent. zinc. The 150,000 tons 
of the best ore which had at that date been extracted for the 
concentrating mill contained only slightly more metal. The 
slimes actually received at the Cockle Creek Works contained 
16:5о2. silver, 24 per cent. lead, and 26 per cent. zinc, but by 


* Abstract of a Paper read before the Institution of Mining and 
Metallurgy. 


alterations in the concentration machinery this grade was further 
reduced, before the works were closed down, to about 1207, 
silver, 20 per cent. lead, and 25 per cent. zinc. Needless to 
say this falling off in metal values of the ore is a most serious 
handicap to any process whether it be a concentration or a wet 
chemical process, but it is most especially unfortunate for those 
processes which, unlike crude concentration, aim at recovering 
all the metals from the ore, for whilst in the case of the com. 
plete recovery of metals the profits from a rich grade of ore would 
be very much greater than in the other case, it is also true that in 
complete recovery processes the point at which no profit at all can 
be made may be reached sooner. A comparison of costs and pro- 
duction, as given in this Paper, will make this clear and the reason 
of it. While, however, every one must feel that a serious error was 
committed in not ascertaining with some reasonable degree of accuracy 
the value of the ore available before erecting the Sulphide Corpora. 
tion's large works, it is useless to repine at the quality of the ore 
which nature has provided, aud the problem now to be faced at 
Broken Hill is the profitable treatment of at least some 10,000,000 
tons of ore contained in the workings of some of the principal 
mining companies which comprise some 15 40-acre blocks. This 
ore will probably not be found to contain an all-round average of 
above 100z. silver, 20 per cent. lead, and 25 per cent. zinc, and in 
the present state of the public knowlege of the matter one must 
even be prepared for the possibility of this estimate proving too 
high for the general average of the ore on the field. 

The author has long felt that the Broken Hill ore deposits 
demand, and may reasonably hope for, а more perfect method of 
treatment than is at present applied. It was with the view of 
supplying this demand that the author, some five years ago, and at 
a time when the ores were not worked at all, addressed himself to 
the problem of the zinc recovery. The outcome of two years expe- 
rimenting in various directions was the invention of the Ashcroft 
electrolytic process, a process which has obtained notoriety, both 
from the brilliant success of the trials of the process made at Broken 
Hill, and afterwards at the large works erected at Grays, Essex, in 
1895-96, and of the subsequent failure of the Sulphide Corporation 
(Ashcroft’s Process), Limited, to profitably work the process, now 
that works have been erected at Cockle Creek, N.S W., on a very 
much larger scale. On these latter works a sum of £250,000 has been 
expended from start to finish, and this large expenditure has, so far, 
produced no return. The main reason of this truly lamentable 
result is not far to seek, as it has already been stated that these 
works were erected to treat slimes containing 4502 of silver, 30 per 
cent. lead, and 30 per cent. zinc, and were actually supplied with 
slimes and seconds containing 16 50z. silver, 24 per cent. lead, and 
20 per cent. zinc, a gross difference in value of £4. 15s. per ton 
of ore; and, furthermore, even this grade could not be main- 
tained. This difference of value in the material supplied is 
sufficient of itself to account for the absence of the profit of 
from £2 to £5 per ton promised from the treatment of the products 
of the Central Mine and mill at these works, but there have been other 
causes connected with the organisation of the business which have 
hampered the completion of the works, and retarded the develop- 
ment of the processes for which the works were erected. These 
latter are outside the scope of this Paper. If this were not so, and if 
the old figures of costs and recoveries were the best that could be 
accomplished, there would be nothing for it in the absence of richer 
ore but to give all such processes a decent burial, but as it is, and 
after much practical and really convincing experience, the author 
is of opinion that the ores can to-day, even with their reduced metal 
contents, be treated by the processes with which this Paper deals, 
when once the expensive works are completed, to greater advantage 
than by concentration or any other method yet known to him. More- 
over, in the very nature of the wet extraction processes which involve 
many operations, there lies a probability amounting to a certainty 
that substantial improvement will be made in results by reduction 
of costs of working as time goes on. When the margin between 
costs and production is narrow and the total expenditure per ton 1$ 
considerable, as is the case with these low-grade ores worked 
by the wet extraction process, a comparatively small percentage 0 
reduction in costs greatly increases the proportion of profit. No 
such possibility lies in the concentration methods, unless the zinc 
products could be made marketable, because, the margin being 
narrow between cost and production, the total sum of the pro- 
duction is small also. ‹ 


Part I.—Tue TREATMENT OF THE Ове By Wer EXTRACTION. 


The fundamental operations of this treatment are conveniently 

classed as follows :— 
The Ore. 

. Drying the raw ore. 
. Crushing the raw ore. 
. Roasting the raw ore. 
. Re-grinding the roasted ore. 
. Leaching the roasted ore. 
. Separating the zinc solution from the residues. 
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7. Drying and briquetting the residues. 
8. Smelting the residues. 
9. Refining and parting the silver-lead bullion. 


The Solution of Zinc Salts. 


10. Precipitating and recovering copper, if present. 

11. Purifying and rectifying solution for electrolysis. 

12. Electrolytic deposition of zinc from solution with simultaneous 
regeneration of acid, including melting up deposits and 
casting of ingots. 

13. Evaporating wash-water or equivalent from solutions for 
cyclic work and heating solution for leaching and filter- 
pressing. 

Or Alternatively. 

14. Evaporating solution for production for zinc sulphate. 

15. Mixing to paste. 

16. Drying and furnacing paste. 

17. Finishing off oxide in open furnaces. 

18. Making sulphuric acid from furnace gases. 

19. Retorting zinc oxide to metal. 

20. Supplying any deficiencies of acid gases occurring in cyclic 
working. 

All these operations are brought into use in the complete treat- 
ment of the ore which is unavoidably a very complicated matter, 
but, by the methods described, the entire contents of the ore are 
recovered in metal form, less the usual smelting losses of lead and 
silver, and a gross loss of about 20 per cent. of the zinc. 


Part II.—TREATMENT OF THE ZINC SOLUTIONS. 
All that has been described above is of а more or less familiar 


character to the metallurgist, although many of the operations have 


never before been put into practice on а large scale. It is the 
treatment of the solutions for the recovery ot the zinc and the 
regeneration of the leaching acid which forms the necessary key- 
stone of the arch to a successful process. This has been a happy 
hunting-ground for many inventors of patent processes. Some 
humorous suggestions have been made to the directors and sub- 
mitted for the author’s approval from time to time ; the best of all 
was that of an inventor who discovered that all our troubles would 
As the Company’s 
stock was getting low at the time, and the linings were estimated to 
-cost £180,000, the suggestion was a particularly cruel one. 

The oldest method suggested for recovering zinc was to crystal- 
lize out the ZnSO! (7H?O) and heat this salt strongly until the SO? 
was driven off and ZnO with various impurities remained behind. 
The zinc oxide was then to be retorted in the same manner as 
other zinc ores are treated for the production of metallic zinc. The 
gases given off in decomposing the ZnSO, were to be recovered and 
reconverted into H,SO, in lead chambers. This was one of the 
recommendations made in Dr. Schnabel’s report to Barrier Ranges 
Mining Association in March, 1892, and the В.Н. Prop. Co., under 
direction of their chief metallurgist. Mr. H. H. Schlapp carried 
out a small set of experiments to test its practicability. Nothing. 
however, was done further in the matter at the time. This pro- 
cess, with various modifications devised from time to time by 
various inventors, is to-day a possible though a cumbersome and 
rather expensive method for dealing with the solutions of zinc. 
In the following account this process in any of its forms is described 
as the oxide process, and it must be fully borne in mind that 
for & proper comparison of this method with the electrolytic 
methods account must be taken of the cost of installing and working 
the zinc retorting furnaces for reducing the oxide to metal in 
-addition to the other works. 

The most important patented improvements in the process are 


(I) Hampe-Schnabel patent (which now appears to have been antici- 


pated by Parnell), by which he effects the decomposition of ZnSO, 
at a much lower temperature than is otherwise possible by the 
judicious and intimate admixture of carbon and careful regulation 
of temperature. Although the author formerly looked with some 
favour on this patent, later experience with the decomposition of 
-ZnSO, without admixture of carbon, leads him to the conclusion 
that the;introduction of carbon is unnecessary, and as it very greatly 
‘deteriorates the quality of the gases given off for acid making is to 
be avoided. In decomposing the ZnSO, by heat alone, a high tem- 
‘perature is required, but not so high as to be impracticable in a well- 
‘constructed muffle furnace. The gases disengaged then consist of 
nearly pure SO,O in molecular proportion, and only diluted with 
а little air they are ready for reuniting in plate towers supple- 
mented by chambers, while about 40 per cent. of the total SO, is 
not decomposed at all, and can be collected in water in the towers. 
‘Though much experience has not been gained on this subject on a 
large scale as yet, it is most manifestly a simpler and cheaper pro- 
position to make sulphuric acid from the concentrated mixture of 
SO, and О than from the mixture of So,, CO, CO,, N and air in а 
dilute form resulting from the use of carbon to assist the decom- 
position of the sulphate. 

The next patent of importance is the author’s own method of 
getting the zinc salts out of the solution without the necessity of 
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crystallisation, which operation in 5 on a large scale would 
no doubt be a serious difficulty. This method consists of simply 
evaporating the solution to a syrupy consistency (about 250grm. 
Zn per litre), and then thickening it to а pasty consistency by 
adding a proportion of zinc oxide, and stirring in а pan. The 
resulting paste is easily dried in the air and dealt with in a furnace, 
and, moreover, yields up its sulphuric acid more readily than, and 
does not melt or blow like, the crystallised hydrated zinc salt does. 
A portion of the resulting charge of ZnO is kept back for use in 
thickening the next batch of solution,-and the remainder is finished 
at а very high temperature in an open hearth, or even іп a muffler, 
whereby the entire sulphur content is given off, and the ore is 
reduced to a physical condition very suitable for cheaply retorting 
to metallic zinc. А small loss of sulphur gases is occasioned by 
the last heating if done in an open hearth, and this can con- 
veniently be replaced by some of the gases disengaged in Secale 
the ore. For this purpose a few muffle furnaces may be include 
in the roasting plant so as to get this portion of the gases into the 
chambers undiluted by fire gases. The cost of working the oxide 
process, in as far as it is different to the electrolytic process 
described below, has been determined experimentally on some 
50 tons of ore treated in the author's old experimental works at 
Broken Hill, with the exception of making the sulphuric acid 
(which could not be done in the absence of works for the purpose) 
and smelting the zinc oxide to metal in retorting furnaces. Every- 
thing points to а low cost of acid manufacture under the condi- 
tions which would obtain in this process, but in the absence of 
practical experience on a large scale the author has estimated the 
cost at the usual cost of making acid in Australia from the gases 
given off by burning sulphur or pyrites. 

In the same way the retorting of the 70 per cent. to 75 per cent. 
oxide quite free from sulphur produced by this process should be 
а cheaper operation than the retorting of the usual 40 per cent. to 
50 per cent. roasted blende, but in the absence of practical experi- 
ence the author adopts the figures usually given for the latter 
work modified to suit Australian conditions. The following 
estimate of the oxide process operations is the nearest the author 
can state them from experience up to date, but he has now very 
little doubt of their correctness :— 

Per Ton of Original Ore. 


No. 14. Evaporating solution esee £0 5 0 
; 425. Mixing’ to paste: озуун нн Pa Estee 020 
„ 16. Drying and furnacing paste. 0 6 0 
„ 14. Finishing off oxide 0 1 0 
„ 18. Making acid from gases 010 0 
„ 19. Retorting zinc oxide to metall. 1050 
„ 20. Supplying deficient gases ..................... 0 1 0 

£2 8 0 


The recovery is assumed to be 20 units of zinc out of 22 extracted 
from the ore. The works required for all these operations are 
necessarily very extensive and costly, and а process involving so 
many operations as this does, before the zinc is obtained in metal 
and the acid regenerated, still leaves something to be desired in the 
direction of simplicity, cheap working and capital outlay. It has 
frequently, ав a more direct and economical treatment of the 
solutions, been attempted to deposit the zinc electrolytically and 
simultaneously regenerate the acid by the electrolysis. 

Nos. 10, 11, 12 and 13. Electrolytic Deposition of Zinc.—The 
earliest notice of а process for this purpose appears to be the 
account of Letrange’s process contained in many old text-books. 
This process was obviously incomplete and imposaible in the form 
in which it was described, but it contained the germ of the leading 
principle of all this class of processes which have been brought out 
Since, and is therefore more noteworthy than the host of more or 
less similar inventions which have followed it. Letrange proposed 
to leach the ore by percolation, and electrolyse the zinc sulphate 
solution 1n an open bath with insoluble anodes and cathodes of 
sheet zinc, removing the solution and replacing it cyclically between 
che leaching vats and the electrolysis vats. The limitations to this 
are (1) that it is impracticable, as already pointed out, to conduct 
the acid leach by percolation; (2) that it is impracticable to carry 
on the electrolysis in an open vat without diaphragms to a point far 
enough to yield a solution of sufticient strength of free acid for 
practical leaching by agitation and filtering; (3) a purifying and 
rectifying process must essentially be introduced between the leach- 
ing and electrolysis to render the deposition of solid zinc possible. 

The second point will be better understood when it is stated 
that the best practical conditions for electrolysing zinc sulphate 
solutions are that about 120 grm. of zinc and 3 to 5 grm. of 
free H,SO, per litre should be present in the bath. If more acid 
is present a tendency is manifested for the acid to re-attack the 
deposited zinc, and on a large scale this is very troublesome. It is, 
therefore, manifest that if a solution with more than 6 grm. free 
acid per litre is to be obtained by electrolysis for leaching, a 
separate partition must be provided to keep the acid formed at 
the anodes from mingling with the cathode solutions. Now for 
economical work in the agitators, presses, heating and purifying 
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apparatus, it is essential to use leaching solutions containing 
upwards of 60 grms. H,SO, per litre and a strength of 100 grm. 
рег litre is even more advantageous. If this condition is not ful- 

lled, the huge volumes of liquor and thin mud which must be dealt 
with outside the electrolysis department make the process econo- 
mically impracticable. 

The third condition, that of the necessity of purifying and recti- 
fying the solution is a vastly important one. The accumulation 
of manganese has already been referred to. It has so far proved 
too expensive to remove the manganese from the solution by 
chemical means such as bleaching powder, chlorate of potash, potas- 
sium permanganate, or chlorine gas, all of which have been used 
for the purpose, besides which all such reactions result in extra- 
neous matter which goes into solution, and if the regenerative process 
is to be truly cyclic would accumulate infinitely and by-and-by 
stop the process altogether. Iron gives no trouble in this way, as 
it 18 peroxidised in the electrolysis and removed in the following 
leaching, and so cannot accumulate infinitely. Alumina also, 
besides doing little (if any) harm in the solution, is dissolved in 
such small quantities that no practical trouble has ever resulted or 
appears likely to result from its accumulation. Notso manganese. 

he accumulation of manganese salts is quite appreciable and has 
hitherto prevented true cyclic working, and necessitated the con- 
tinual discarding and renewal of the working solution in regular 
` instalments. These renewals have represented a considerable pro- 
portion of the total solution in work at each cycle, and unless the 
zinc in these discarded solutions can be recovered and the sulphuric 
acid cheaply regenerated for the manufacture of fresh solution to 
replace that discarded, the process will be wasteful of zinc and 
expensive for acid renewals. It is not yet quite certain whether by 
the use of only strong solutions undiluted Ly live steam the man- 
ganese could be prevented altogether from going into solution, and, 
therefore, at the date of writing, the truly cyclic electrolytic pro- 
cess is debarred from complete success by the above consideration. 
It is, however, both practicable and economical to work the process 
semicyclically, recovering by the electrolytic method 50 per cent. 
to 75 per cent. of the zinc, and treating the discarded solutions by 
the oxide process for recovery of the remaining zinc and regenera- 
tion of the solvent. This was the plan of operations contemplated 
by the author for the Cockle Creek works ; and although unavoid- 
ably complicated, it constitutes a feasible, sound, and truly cyclic 
process for dealing with the Broken Hill ores. That this plan was 
not carried through owing to causes beyond the author's control, 
and that the attempt to work the electrolytic process cyclically 
alone (involving heavy losses of zinc and heavy acid costs) did not 
result in commercial success, in face of the enormous reduction 
which took place in the value of the ore, is much to be regretted, 
though not to be wondered at. 


Besides the removal of substantial and recognised impurities, it 
is further necessary, for the deposition of solid zinc, that the 
solution be brought into a particular state, which at the present 
time is only empirically understood. A solution of zinc taken 
directly from the ores and electrolysed without any intermediate 
process will produce no solid zine at all, but a hideous black mass 
of spongy zinc, which owing to its well-known physical conditions, 
it is absolutely impossible to deal with commercially. From this 
condition a solution will pass through an infinite. number of 
gradations to a state in which it is just as impossible to 
produce spongy zinc, and the deposits are obtained in a 
beautiful homogeneous form. This truly remarkable phenome- 
non is, as has been stated, still practically unexplained. Prof. 
R. Threlfall, of the Sydney University, for about six months 
worked assiduously at a set of experiments calculated to explain it; 
but although much useful work was done, the result has not 
furnished a satisfactory explanation of the phenomenon of zinc 
moss or sponge. Many others before and since have worked, and 
are still working, in this field, and Messrs. Siemens and Halske’s 
and other theories on the subject are well known but lack general 
confirmation. The nature of the spongy deposit varies through an 
almost infinite variety of forms, ranging from a slimy loose mud 
formed in excessively ‘‘ bad " solution through successive stages of 
dendritic arborescent and capsular deposits (some of which are very 
beautiful but all quite useless) until merely а rough or irregular and 
hard deposit in nearly perfect solutions indicates that the conditions 
are nearly good.“ When absolutely good conditions are 
obtained, the deposit closely resembles the physical character of a 
copper deposit, and is in every respect satisfactory. This condition 
of solution is by no means unstable, as has been supposed by some 
workers in this field, but it is liable to instant disturbance by the 
introduction of foreign elements in very minute quantities, and 
therefore requires the utmost care in the conduct of the opera- 
tions of the work to ensure its continuance in а cyclic process. 
An ''attack " of spongy zinc in the electrolytic works is a serious 
matter, necessitating the stoppage of the generating machinery, 
and in the case of the Cockle Creek works the removal and replace- 
ment of 12,000 cathode plates each 4ft. 6in. x 1ft. Oin., with the 
accompanying mess and trouble of cleaning out the vats and of 
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course a simultaneous stoppage of the leaching works. A frequent 
recurrence of such accidents would spoil the peace of mind of any 
works manager. 

It has not yet been found possible to detect by chemical analysis 
any difference between the two conditions of good " and bad.“ 
in a solution, though, of course, any foreign matter in considerable 
quantities is readily detected. The author will, therefore, confine 
himself here to а short account of the practical conditions it has 
been found necessary to observe in order to produce continuous 
useful deposits. "That these conditions can be cheaply and easily 
maintained by the author's method is now certain. 

The conditions necessary are first to remove any traces of 
foreign matter of the lead, copper, silver, gold, antimony, arsenic, 
&c., groups, and this was done very easily by agitating the solution 
with zinc grey. Then it was, and still is necessary, for 
unexplained reasons, to subject the solution to an oxidising 
influence. For this purpose chlorine, permanganate of potash, 
chlorate of potash, bleaching powder, &c., have all been used with 
technically successful but costly results. To replace both these 
operations, the author has lately exclusively used, with complete 
success, an open air cascade of Jaunders, filled with broken pieces 
of cast-iron or iron turnings or borings. By circulating the liquor 
over the cascades after it leaves the leaching, it is at one operation 
and very cheaply brought into a condition fit for electrolysis, and 
the author thinks that this simple device will prove of extreme im- 
portance in the electro- metallurgy of zinc in the future, It was only 
towards the close of the career of the Cockle Creek works that this 
method was devised, but there is no doubt as to its permanent prac- 
ticability, as 100 tons of zinc were deposited from solutions treated 
only in this way, and on which no chemicals at all were employed. 
The action of the air in cascading or of the oxidising chemicals 
formerly employed is little understood, but the author thioks that 
it may have reference to the oxidation of minute traces of sulphurous 
acid and organic matters. It has been frequently observed in our 
experiments that organic matter such as wood- juices from new vats, 
oil (introduced by boiling with open jets from the boilers), &c., &c., 
will instantly disqualify the solution. The author has observed 
too that, contrary to many written statements of various authors, 
either sulphite of zinc or sulphurous acid in smallest quantities 
has the same effect. The one atom of oxygen set free at the 
anode, when electrolysing with insoluble anodes a solution of sul- 
phate of zinc, will produce the same oxidising effect as the chemicals 
or the cascades, во that it is possible experimentally to electrolyse à 
„bad“ solution until it becomes good.“ The method adopted 
by the author of using a certain proportion of such open anode 
vats in a depositing system consisting of diaphragm ” vats is in 
practice found both to maintain the proper degree of acidity in the 
catholyte, which circulates freely throughout the whole system, and 
to promote the continuous deposit of good zinc for the above reason. 

The apparatus in the vat-room may here be briefly noticed. The 
room із 175г. by 100ft., arranged in three bays of 33ft. wide; 144 
vats are set in six rows of 24 each on a crossed girder floor raised 
Oft. above a concrete ground floor. Small columns of cast-iron 
suitably spaced support the floor and the vats, which all complete 
weigh some 3,000 tons. Each vat is 6ft. long, 4ft. wide, and 5ft. 
deep, and contains 96 cathodes, each 4ft. by lft., and 104 anode 
plates of equal size. Each vat is divided into two halves for con- 
venience of changing plates, &c. ; 13 diaphragm cells, consisting o 
a wooden frame, strutted over with No. 1 Navy canvas, are fitt 
into each half-vat (making 26 frames per vat in all), and receive 
the anodes. Each frame has a jin. pipe communication of india- 
rubber hose leading to а common main on the ground floor. А 
second main laid alongside the other has a single 1}in. india- rubber 
connection into the body of each half-vat. A short overflow spout 
corresponding to each inlet pipe leads the solutions out of the 
upper part of the vats into launders, by which they are conducted 
back to the circulating house. The mains are all connected to their 
respective supply tanks contained in а separate room at the oppo- 
site end of the vat room to that occupied by the generating plant. 
In this room also à number of steam centrifugal pumps are set 
circulate the various liquors. The electrical connecting bars run 
in three separate circuits over the upper part of the vats, and con- 
tact is made between the various bars and the plates by furnishing 
the latter with projecting lugs to support the plates and make elec- 
trical contact by resting on the bars. А little amalgam of tin 15 
used to make а good and permanent contact between the numerous 
plates and the bars. (Over the surface of all the vate suitable 
travelling cranes and supplementary tramways are arranged.) 

The design of this rather extensive electrolysis plant presented 
many problems which were successfully solved, and the entire 
apparatus worked and lasted well with the exception of a few items. 
The pumps used to circulate the acid liquors were very rapidly 
destroyed when ferric chloride was in use, and so far no me 
has been found to stand that liquor, which consequently had to ps 
handled by wooden machines. Now that only sulphate sslts are 
employed, no trouble is experienced with pumps made of an 
monial lead, which is probably the most practicable material. 
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it were possible to construct large centrifugal pumps of glass or 
porcelain а& а reasonable cost, these would be the best to use. 
Nearly 500,000 litres of the acid solution per hour require pumping 
when all the sections of the plant are in work ; thus it will be evident 
that the ordinary forms of acid pumps are out of the question. Anti- 
monial lead centrifugals stand well for the cathode solutions, of 
which still greater volumes have to be pumped, and ordinary cast- 
iron stands far better than most so-called anti-corrosion alloys. On 
the change being made to sulphate solutions the carbon anodes 
formerly in use had to be given up entirely ; but a very satisfactory 
substitute, which is also cheaper, was found in lead plates. The 
fitting out of the plant with these anodes involved casting up 
over 150 tons of lead and 12 tons antimony into plates weighing 
10015. each. If the lead plates are to be used with solutions 
containing chlorides, it is necessary to alloy antimony with the 
lead in proportions of about 6 per cent. to 10 per cent. to minimise 
the corrosive action. With sulphate solution, pure lead anodes 
last extremely well, becoming soon coated with a fairly conducting 
film of peroxide, which very slowly increases in thickness at the 
expense of the metal beneath. Judging from the experience 
gained with lead anodes, with a current density of 10 amperes per 
square foot, a set will last at least 12 months, and even then the 
lead can be nearly all recovered from the peroxide at moderate 
expense. The E.M.F. with lead anodes is always a trifle higher 
than for the same current density with carbon anodes, This is 
especially so at high densities, and is owing to the comparatively 
bad conductivity of the peroxide. 

The next important consideration in the electrolytic process is 
the power required and the cost of fuel, labour and maintenance 
of generating plant to produce it. The output of zinc in any 
single circuit, of course, depends on the current passing and the 
number of vats in the series. The number of vats in a series for 
a given voltage again depends on the volts required for each vat. 
To determine the latter it is fallacious to place too much reliance 
on calculations based on thermo-chemical considerations. The 
opposing electro-motive force of a given bath is only one factor in 
determining the requisite electro-motive force to send a certain 
current through it, and the remaining factors varying as they do 
with the nature of the plate surfaces, the composition of the 
solution, and the current density, are of sufficient importance to 
invalidate the calculation more or less completely. The only 
reliable basis the author has found on which to base designs of 
apparatus is actual experiment on a small scale with an exact 
imitation of the conditions which will obtain in practice. In this 
manner the author has determined and since verified on a large 
scale the practical electro-motive forces necessary per vat under the 
leading conditions of his work. They are as follows, in a solution 
of 120 grms. Zu per litre as ZnSO, acidified with 5 grammes per 
litre H,SO, :— 


Cast-iron ' Rolled steel 


Lead Carbon 
= anodes aud | anodes and anodes and , anodes and 
diaphragms. diaphragms, diaphragms. diaphragms. 
5 amperes per aq. ft. 2°75 27 | 07 0:5 
Th yy ^e x 2˙85 2˙8 | 0:8 0:6 
10 „ „ „ $0 29 | 09 07 


Without diaphragms the voltage will be approximately 0 25 volts 
lower all round with 5 amperes per square foot, or 0:5 with 10 
amperes. 

Having determined tbese factors and selected the anodes and 
number of vats of each kind to be used the initial voltage necessary 
OF vice versi can be at once determined. The quantity of zinc 
deposited іп an hour by an ampere is theoretically 1°21 grm., 
but the author has found in practice that not more than 1 grm. 
can with certainty be reckoned on. This is no doubt partly owing 
to a small leakage of current from vat to vat, which is designated 
the inter-vat leakage, and to slight re-solution of deposited zinc in 
the free acid of the solution. 
safe to calculate 1 grm. of zinc to the ampere-hour as the actual 
yield. Having the above two factors of the voltage and the current 
` yield firmly established, it is a simple matter for the engineer to 
determine the power necessary, and, for any given district, the 
cost. But the number of vats in the circuits will be different 
according to the material of the anode used and the presence or 
absence of diaphragms, and this will again be determined by the 
conditions necessary for the cyclic working of the solutions, as 
shown below. 

At Cockle Creek two circuits were arranged, each capable of 
taking 5,000 amperes, and the initial voltage employed on each 
circuit was 120 volts. With this voltage, which I believe is the 
highest which has yet been used for electrolytic work, the author 
experienced very little trouble from pole to pole leakage, which was 
finally reduced to 3 per cent. of the total current, but it proved 
necessary both to have 5ft. of india-rubber hose for each connection 
between а vat and a lead main, and to insulate each vat from 
the iron floor by blocks of india-rubber and paraftined wood 


With good solution it is quite 


arranged suitably for the proper distribution of the weight. It was 
also found advantageous to break the continuity of all the lead 
supply mains at suitable points by inserting short lengths of 
earthenware pipes. In this way the effective insulation was made 
practically perfect, and the author thinks that 150 volts mightf 
safely be used in large electrolytic installations providing the inter- 
vat leakage loss did not increase too much. As the cost of 
electrical conductors is a very heavy item of construction, the use of 
as high & voltage as proves practicable will be found advantageous. 

The necessary conditions at Cockle Creek were :— 

1. Poltage.—That the total E.M.F. for each -circuit shall be 
approximately 120 v. (N.B.—The voltage per vat of each kind, to 
allow a definite current per square foot to pass, has already been 
stated above, as determined by experiment. | 

2. Iron.— The total iron dissolved into the liquor shall be pro- 
portioned to the total iron oxidised (and removed in the leaching), 
due allowance being made for the defective oxidation already 
noticed, and for the free acid in the catholyte. 

Zinc.—The zinc depleted from the catholyte must not be too 
large a proportion of the whole to avoid disturbing normal condi- 
tions of strength of solution; therefore a certain minimum rate of 
transfer of solution must take place periodically, 

4. Acidity.—The rate of transfer of solution through the whole 
лут must be so proportioned to the total effect of the current 
that the acidity of the solutions drawn off for the leaching depart- 
ment shall be within the limits found economical in this operation, 
viz., 60 to 100 grammes H,SO, per litre. 

To calculate the number of each kind of vats necessary to secure 
all these conditions, simultaneously, the author adopts a diagram- 
matic representation of the whole system, on which all the constants 
can be filled in and the remaining factors predetermined by 
calculation. 

Now a further consideration of the altered conditions makes it 
evident that the vats with iron anodes may be dispensed with 
altogether and a practical acid leaching solution be more simply 
obtained by a combination of open anode and diaphragm vats, all 
with lead anodes producing sulphuric acid and the oxygen gas 


escaping. The following shows a suitable combination for this 
purpose :— 
3 open anode vata ра lead f at 2°7 volta ............ * 825 volts. 
57 diaphram vats | anodes Lat 30. . 1110 „ 
Total volt 119-25 


Total vats in one circuit of 120 volta = 40 vats. Acidity of 
catholyte solution approximately 5grms. H,SO, per litre, Acidity 
of leaching solution leaving diaphragms spproximately 65grms. 
H,SO, per litre after heating and concentration. 

Though by this moans the output of zinc is reduced for a given 
power consumption because a smaller number of vats can only be 
used in one circuit, the whole of the somewhat large item of iron 
consumption is dispensed with, and the following account extracted 
from Dr. Schnabel’s report and estimate, and modified in the second 
column to the new conditions, shows at once that a positive advan- 
tage is gained in working costs by this reversion to conditions 
nearer to primitive simplicity, when, as now, these conditions are 
made practicable :— 


For Recovery of 20 Tons of Zine. 


Average volts Average volts 
per vat, 1:5. | per vat, 5:0. 
m With gg Without 
iron anodes. iron anodes, 
Coal, 60 tons at 7a. ......... £21 0 0 120 tons £42 0 Q 
Iron, including carriage ... | 65 0 O |..................... 
P 50 0 0 including extra 
firing & driving 40 0 0 
Melting zine 4 5:0 0 ао ден 5 0 0 
Depreciation of diaphragms 5 0 адаан e 
Renewal of lead anodes.. ... 0 0 ‘All vats lead. 15 0 0 
Supply of deficient solution 12 10 eer dup УТО 12 10 0 
141 10 0 119 10 0 
Total coat per ton of zinc 7 1 6 5 19 6 


It is the very low price of coal at Newcastle which brings about 
this advantage against the use of iron anodes. 

Cathodes, —The question of the cathodes on which the zinc is 
deposited is an important one. It is absolutely essential for suc- 
cessful work that a clean and uniform surface be provided on the 
initial plate, and maintained as long as possible. In the heaviest 
of the samples shown by the Author the original plates weighed 71b., 
and after continuing the deposit for 15 days at approximately 
7} amperes per square foot the plates weighed 601b. each. During 
the run when the solution was kept nearly ''good all the time" 
l'igrm. of zinc was obtained for every ampere hour passed, but 
it will be seen that there are some stains on the past history of 
some of these plates, which resulted in a rather too rough surface 


E 


—— a ———— ЫЫ — — — — 


558 THE ELECTRICIAN, AUGUST 19, 1898. 


‘owards the end of the operation. The thinner plates exhibited 
were only allowed to remain in the baths during а few days 
when the solution was quite perfect, and such surfaces, if main- 
tained, leave nothing to be desired, and would permit of the deposit 


being carried much further than 60lb. per plate, a condition very 
"desirable to attain, as it lessens the expense of rolling the cathodes. 


The disturbing conditions in this particular run were due to oil 
introduced into the solution during the leaching by heating with 
live steam from the boilers, and an insufficient capacity in the 
cascades to entirely get rid of the effect before the solution was 
again required for use in the electrolysis vata. 

Melting.—The system in use for melting up the zinc in iron pots 
leaves something to be desired. The pots are rather rapidly cor- 
roded by the zinc, and should be protected by a firebrick lining, or, 
better still, a reverberatory melting furnace might be devised with 
a crucible similar to a blast furnace crucible and a reducing flame. 
The author has devised a method of economising the cost of cathode 
plates by using galvanised iron plates which, when deposited on, 
are passed through the rolls of ап ordinary galvanising kettle, and 
in this way stripped of their deposit and left with a perfectly clean 
surface for deposition of morezinc. This method has been experi- 
mented with and promises extremely well. It has been made the 
subject of a patent, but has not yet been tried on a large scale. 

Owing to causes over which the author had no control, the opera- 


tion of the depositing works at Cockle Creek was very intermittent 


and confined entirely to a very small section of the plant. Ав 
every post had to be manned, and the large boilers and machinery 
kept in operation for an output of less than 1 ton per day at times ; 
this resulted in little saving of actual outlay, but only in a large 
reduction of effective output. For this reason, and because of the 
cost of the chemicals somewhat lavishly used at first, the first 
100 tons of zinc produced at the works cost £75 a ton, and the 
second 100 tons, under the direct supervision of the author himself, 
by the modified process without chemicals at all, cost £28 per ton. 
Nevertheless, the latter operations, though ultimately nipped in 
the bud for reasons connected with an exhausted exchequer, have 
enabled the author to state, with some degree of confidence, the cost 
of producing zinc from the solutions on this system. 

It is not surprising that the mining companies should hesitate or 
be unable to spend the considerable sums required to work their low 
grade ores by these methods, but nevertheless the author thinks 
that in the absence of any revolutionary improvement in other 
directions, the methods here described offer a valuable and legiti- 
mate solution of the great sulphide problem, which not only will 
yield a good return on the capital outlay at once, but which may 
reasonably be expected to be very much improved in efficiency in 
future work by experience gained. It is scarcely necessary to 
point out that the business presented a very much more encouraging 
aspect at the time of the formation of the Sulphide Corporation, 
when it was confidently supposed that the Company’s available ore 
supplies contained from £3 to £5 per ton additional value, all of 
which would have been addditional profit. 


ELECTRICITY WORKS ACCOUNTS. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analvses of accounts have appeared :— 


Eedtord (Municipal) .......... Mar. 4 Kingston-upon.Thames (Mun.).. Mar. 25 
Beurnemouth (Coinpany) ...... June 3 Leeds (Company) .............. April 8 
Bradford (Municipal) .......... May 20 Liverpool (Municipal).......... Aug. 12 
Brighton (Municipal) .......... May 6 Manchester (Municipal)........ July 29 
Bristol (Municipal) July 29 Newcastle-upon-Tyne(Co.) .... April 29 
Burton-upon-Trent (Municipal) April 15 ршн (Company) ...... April 15 
Cambridge (Company)) June 17 Notting Hill (Company) .. . . . Mar. 11 
Charing Cross (Company) ...... April 22 Oxford (Company) ............ April 1 
Chelsea (Company May 20 Richmond (Company) .......... Mar, 4 
Clerkenwell (Company) ........ Mar. 18 Scarborough (Company) ........ April 1 
Dover (Company) ............ Mar. 11 St.James & Pall Mall (Company) July 1 
Eastbourne (Company) ........ July 22 St. Pancras(Vestry)..... gea dads May 13 
Exeter (Municipal Aug. 5 Shoreditch (Vestry) )) May 97 
Glasgow (Municipal) .......... Aug. 12 Southampton (Municipal)... June 3 
Guildford (Company)) May 13 Taunton (Municipal) ..... ‚.... Апи. 5 
Hammersmith (Vestry) ........ June 10 Tunbridge Wells (Municipal) . July 22 
Hanley (Municipal April 8 Wandsworth (Company) ...... Mar. 18 
Hastings & St. Leonard's (Co.) .. April 29 Westminster (Company) .. ... April 22 
Hove (Company May 6 Wolverhampton (Municipal) .. Juiy 15 
Hudderstield (Municipal) ...... Mar, 25: Worcester (Municipal) ........ May 13 
Islington (Уез{гу).............. June 21 ^ Yarmouth (Municipal) ........ June 17 


Kingston upon Hull Municipal Electric Supply Works. 

The Kingston-upon-IHull undertaking, starting in operation 
on Jan. 16, 1893, has now completed its fifth year of 
working. We give on the next page the analysis for the 
15 months ending March 31, 1897, and for the 12 months 
ending March 31, 1898. The authorised capital is now 
£86,190, and of this a вши of £53,474 has been borrowed at 
З per cent. while 6,851 has been repaid. The total expendi- 
ture has been £61,518 or at the rate of about £70 per kilowatt 
of capacity. The largest item of this expenditure is that on 


mains. Comparing the two periods to which our tables refer 
we find an increase in the number of consumers of 129 
bringing the total up to 679, and a resultant increase in the 
equivalent lamp connection of from 28,524 to 47,620 or no 
less than 67 per cent. The corresponding increase of the 
output, estimated pro rata, is about 26 per cent. 
The total revenue per unit sold has dropped from 5:714. to 
5°37d., the average price obtained per unit sold being 5:464. 
in the first period and 5:12d. in the year ending with March 
last. The total costs per unit have risen from 2:264. to 9:84. 
or 0:544., a rise for which the item of works costs is responsible 
to the extent of 0:33d, and management and property charges 
for 0-205d. The generating costs have risen 0:44d. in 1897, 
chiefly through the repairs and maintenance items. 
Turning to the financial results, out of the working profit 
of £5,003, £1,496 has been paid as interest on the mortgage 
debt and £1,467 as interest on loans leaving a balance of 
42,040, which, together with the aggregate of previous 
balances, amounts to £6,294. Of this balance, £1,785 is 
applied to meet the excess expenditure of capital. 


Sunderland Municipal Electric Supply Works. 


The Sunderland works have now completed their third year 
of operation, having started working in 1895. We are glad 
to see that the concern is maintaining the rapid growth which 
characterised it since its inauguration. 

Out of the total received capital of £45,800 а sum of 
£44,760 has been expended, representing about £67 per kilo- 
watt of capacity of plant. Of this total the expenditure on 
plant is the largest item. A sum of £1,450 of principal 
has been repaid out of the sinking fund. An important 
extension of the undertaking has been made by the starting 
of street arc lighting by means of 50 10-ampere lamps, for 
which a charge is made of £16 per lamp per annum. During 
the last year an equivalent of 8,131 lamps have been connected 
as against 4,918 during the previous year, the number of 
consumers having increased from 125 to 185, resulting in an 
increased output of from 146,440 to 270,952 units, or nearly 
85 per cent. Although the total revenue per unit sold has 
dropped from 445d. to 8-77d. the total costs per unit has also 
decreased from 3-27d. to 2°3id., or nearly a penny per unit 
a decrease contributed to by nearly all the items of cost. The 
financial result is a working profit of £1,653, out of which a 
sum of £1,206 has been devoted to the sinking fund, and 
£1,051 for interest, leaving a deficit of £608 which has been 
met by the general district rate. 

With gas at from 1s. to 1s. 11d. per 1,C00 cubic ft. 
these results are, we think, very satisfactory, and Mr. Snell is 
to be congratulated upon them and the low charge per unit, 
and also upon the motor load which is being fostered, and of 
which 198 н.р. has during the last year been added, as against 
52 n.r. in the previous year. 

The revenue has suffered somewhat, we learn from the 
report, in consequence of the delay in the delivery of the 
material for the arc lighting. During the last year a 260-17. 
unit has been installed—the largest yet introduced into the 
station—and the addition of a similar set has been sanctioned. 

Interesting as showing the progress which has been made 
since the works were started, we reprint the following table 
from the envineer’s report : — Tt 


| Е | | Capacity of 


8.с.р. и zan“ 

Quarter 1 or B.T. units 2s 0 5 а a 
en:ling. equiv, sold. TI D" 18 In 8.c. . In 

connected. DE | Jamps. ELH.P. 

| а сш у л с: Me eee Pe Е m — 

July 1, 1895... 2204 | 9324 | 460 , 33 | 4900. 210 
Sept. 30, „ .. 4172 11.550 86:2 54 „ on 
Dec. 31, „. 6995 38,294 174:0 85 " " 
April 1,1826... , 7.724 , 36,972 171:6 95 T » 
July 1, „ a 8.547 | 15,55 132:0 104 ji n 
Sept. 50, „.. | 8,701 19,797 157:8 104 4% x5 
Dec. 31, „.. 11.289 55,871 294-0 115 8.050 34 
April 1, 1897... 12.672 55,162 | 2560 | 125 111,100. 480 
July], , .. 12955 630.769 | 2506 123 e op oo 
Sept. 30, „ .. 13,771 37,842 ` 9720 142 " » 

Dec. 51, .. 19.177 95.595 4858 165 


Aprill.1598... 20:03 100328 ^ 4192 185 15,600 07 


After deducting losses in distribution, &c. 
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KINGSTON-UPON-HULL. | SUNDERLAND. - 
Undertaking Worked by... ...... . | Kingston-upon-Hull Corporation, | — Corporation. 
Date of Commencement d —— a 1895. batteries. [ing H. T. for outlying districte. 
System of Supply |n .. . | Low-pressure 3-wire conbinuoug-current with BE swine Cont.-curr., with batteries and alternat-. 
6 AA A e ! J. F. C. Snell. 
YEAR ENDED MAR. 51, 1897." | MAR. 31, 1898. } MAR. 21,1897. | MAR. 31, 1898. 
nr: | 
Units generated ........ —— —— Ө 525,066 555,589 | 244,825 561,420 
"s. WORD TIOTAL) saroia S 463,796 467,352 ‚440 210,352 
н Sold to consumers... .. „ 463,796 467,352 146,440 259,099 
„ Bold for public lighting, &.. ооо nil nil | — 11.253 
n bee e 3 — = | 87,650 59,521 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 16:8 17 10:46 13 
Maximum supply demanded ................ Woven vae 542 687 224 561 
Number of public lamps . — 3 nil nil == 50 
Number of consumers TERREA ER 550 679 | 125 185 
Connections to mains in 8- -е.р. lamps HT ML RAIN 28,524 47,620 | 12,672 20,805* 
CAPACITY OF PLANT IN 8.C.P. LAMPS .................. 21,5 27,500 | 14,000 20,750 
CAPACITY OF PLANT IN KILOWAT TS. . .. 450 
w | owatt Per kilowatt Per kilowatt 
CAPITAL-— Total. ict e Total. | brew Total, | capacity. Total, capacity, 
3 (ТОРА) ааа incon Deo Fd cds £45,800 £52 £86,490 | £983 | — | — — — 
Boo on КГК О ИНИ SC Pa eu — — — — — — — 
Loan (including Debenture charges). 0 52 86,490 | 983 — — — 
qur снай (TOTAL) . . ..... eee | 45,800 52 53474 | 608 | £41,400" | £92 £45,800^ | £68'9 
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Net interest on loans (incl. Debenture charges) ... 4.672 101 2.955 5:147 | 872 2:067, 1,051 2:517/ 
BALANCE FROM LAST Acc Nr.... . 2.213 49% 4.255 5:827, T: fe; = 
BALANCE AVAILABLE FOR DISTRIBUTION, K65 uo 4.255 917% 6,284* 116% =e p | БЕ? 
cc DRESS DICE, АЛА C 1 = — =< | 048 | 2797, 603. | 144% 
ORDINARY DIVIDEND AID . . . . . — | — ЕЕ СЫ = ВРА PERS. = = 
2 eb. PX SE АО OUR c RR ERN 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 3977 52:27 73:57 6127 
Expenditure per kilowatt capacity | £4. 195. 5d. £6. 4s. 04. £4. 85. 74. £5. 18s, 24. 
REVENUE PER KILOWATT CAPACITY ............... | £12. 10s. 7d. £11. 17s. 7d. | £6. Os. 7d. £6. 7s. 10d. 
Expenditure per 8-c. lamp capac СУРОТОРУ | ós. 2d. ds. 1144. as. id. 2н. Od. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. | 8s. 014. 78. Tid. | 38. 104d. 4s. 1d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... | 7s. 9d. 45. 41d. 4s. 3 d. 48. 1d. 
Price charged for lighting, per unit 5904. 504. 5d. to 248.4 Sd. (о 24d.4 
Price charged for power, per unit . | 44. dd. 20.“ 23d. 
Price charged for publie lighting s Mi — pes £16 per lamp: 
KINGSTON-UPON-HULL.—ReMAnks—‘For the 15 months ending March 21, 1897. a The SUNDERLAND. rank s- Includes the 50 publie ampere arc 
units used on works plus the units unaccounted for are 61,270 in 1596-97, and 86,087 in 1597-98. lamps. a Includes value of lani Т appropriated, £2.500 in 1890-97 and in 
b Overexpended. c Includes £54 on insurance, and £22 on b ad debts. d Includes £71 on Insur- 1807 98. D Insurance charge. c Met by General Dis trict Rate. d with 


ance, е Of this balance £1,785 is applied to capital, discounts ; also partly on the W right system, e With discounts, 


Digitized by Google 


560 ^ THE ELECTRICIAN, AUGUST 19, 1898. 


De Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1801—1878) 
— — 
Published every Friday, 5 fe Free, Sixpence Halfpenny 


Editorial, Publishing ting 
I, 2 & 3, SALISBURY OOURT,FLEET ST., LONDON, 
Telephone. 949 Holborn. Telegrams: " Еглотвістли NagwspAPER LoNDON." 


— — 
— e e Göẽä .àkß1«8„!ñ!⁰᷑E 6.ͤüͤßö18ö1öͤ⸗ö1öb!01 


in or containing questions, 

Pus oe ыйым by Ud. tuli address of the writer as evidence 

of good fatth. оо сунан ариван 

TH ELBOTRIOIAN " és ished every — throughout the 
тай. Н is оп sale at the railway 


Subscription Rates.—The Rates for Subscriptions to *' Тив ELBOTRIOCIAN " 
are as under: Yuan. 
United 1 0060000 004 2366. 04. eee oan 6d. 599009 7a. Od. 
Postal Union ............... S08. Od. 1X. 0d. 
Pont free, payable in advance.) 


Baler rier ieee —Ó to Advertisers. It has 
b v tha largest olroniation of any Rag h Electrical paper, and 
aM alt ever che Wena . This statement is 


lisher’s hands by Wednesday at latest. Мо alteration can be made in 
Wrapper Advertisements after Wednesday morning. 
OFFICIAL ANNOUNOEMENTS, AUCTIONS, end SMALE ADVERTISEMENTS accepted 
up to D p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 
«Aub Books, Newspapers, and other : ean be ordered direct of 


and ishing Company, Limited, who 
well-known ‘ ELBOTRIOIAN " Sm of Standard Neo- 


ПАН” Sunes at present consists of — 

SO а OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. Е. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving "Practical Hints,” on the subject 

METER AND ITS ADJUNCTS, By W. О. тани 
Price âs., t free. 


xii Tor eru oF FAULTS IN ELECTRIC LIGHT MAINS. By F. O. 


ба. post free 
MOTIVE РО POWER AND GEARING, Ву M. Inu Cann Price 
1 ~ ров 
SUBMARINE CABLE LAYING AND REPAIRING, By Н. D. Wurm. 
BON. Price 12s. 6d., post free. 
ELECTRICAL LABORATORY, NOTES AND FORMS (Denen and 
Advanced) Arranged by Dr. J. A. FLEMING, М.д. F.R.S. Printed 


ELECTROMAGNETIO THEORY. By Orrven Haa vum. Vol. I. Price 
12s. 6d., post free 18s. Vol. II. is nearly ready. 

THE ALTERNATE CTEREST TRANSFORMER IN THEORY AND 
PRACTICE. Dr. J. A. FLEMING. 


VOL. L— INDUCTION OF ELEOTRIO CURRENTS. NEW EDITION. 
IL" THR UTILIBATI 
VOL. En TION OF INDUCED CURRENTS. Price 128. 6d., 


post free 

ELECTRICO LAMPS AND ELECTRIC LIGHTING. Ву Prot. J. A. 
глина M.A., D.8c., T. EB. 98 original illustrations, handsomely bound, 
price 7s. 6d. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d., post free. 

ELECTRIO MOTIVE POWER. By A. Т. SNELL. 10s. 6d., post free. 

THE ART OF ELECTROLYTIO SEPARATION OF ERA (Theoretical 
and Practical), By Dr. GEORGE GORS. Price 108. 6d., post free 

ELECTRO-CHEMISTRY. By Dr. Goran Gors. Price 2s., ‘post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. Какиш 
and H. D. WILKINSON. Price 6s. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F.M. WEYMOUTH. Price 7s. 6d., post free. 

THE DEOR DESCENT LAMP AND ITS MANUFACTURE. By GILBER? 

Price 7s. 6d., post free. 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. By 
GEIPEL and H. M. KILGOUR, Price 7s. 6d. net, post ad 7s. 9d., abroad, 88. ; 
us paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

"THE ELECTRICIAN" PRIMERS. In Two Volumes. Price: Stout 
paper учы. 2a., post free, 2s. 2d., each; strong cloth, 2s. 6d., post free, 
2s. Od. each. Single Primers, 8d., post free, 8jd. Abroad postage extra. 

SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Desc үш of the Work of Hertz and his Successors, By 
Dr. О J. гок. Enlarged Edition. Price 2s. 6d. net. 

А DIGEST OF THE LAW OY ELECTRIC енли, TRACTION, &e. 
By A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price ls. 6d. post free. 

THE STEAM ENGINE INDICATOR AER ,UNDIGATOR DIAGRAMS, 
Edited by W. W. BRAUMONT. Price 88. 6d 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS, 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS —By J. Euron 
Youna. This work is now ready. Some extracts from the book 
have already a in The Electrician, from which it will be 
seen that the EST practice in Electrical Testing for Telegraph 
work has been treated by the Author. 


ELECTROMAGNETIO THEORY, VOL. IL— 
second volume of this important work 
will be ready shortly. 

PRACTICAL TELEPHON Z.—By Dang SmoLAm and Е. О. RAPHAEL, 

PRIMARY BATTERIES.—A work on this subject will shortly be published, 
bringing the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated, 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
-a o ee ише the latest practice in this important 
subject, 

"THE ELECTRICIAN” WIREMAN'S POOKET-BOOK.—" The Electrician” 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. 

THE ELECTRIC ARO.—By Mrs ArnTow. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
menta з the electric aro, a8 well aa the important results of recent 
research. 


Оштв Heavies. The 
in an advanced stage, and 


SPECIAL NOTICE. 

NOW wap crt np n XL. of “Tas ELBOTRIOIAR" bound in 

strong cloth. Price 17s 6d b free 18s, 6d, Also ready, Oases for 
binding. Price 2s., by post 2s, En 

A complete set of the Second Series of “ Tue ELEOTRICIAN can now be 

supplied. These sets are very scarce, and early application should be made 


THE REPORT OF THE TELEPHONE COMMITTEE. 


Fhe most prominent characteristic of the recently-issued 
report of the Select Committee on Telephones, which will be 
found in another part of our issue this week, is the disappoint- 
ment expressed by that Committee in regard to the progress of 
the telephone system of this country. This leading feature of the 
report is stamped upon every page and gives colour to every 
argument that is advanced in support of the Committee's con- 
clusions. A more effective jeremiad could scarcely have been 
penned, upon the alleged failure of the telephone licence 
evolve what the Government devoutly hoped it would evolve— 
and thereby remove а burden from the shoulders of а Govern- 
ment that was unable or unwilling to support it at first hand. 
The history of the telephone industry of this country has indeed 
afforded reasonable ground for disappointment ; but we should 
be disposed to throw the blame upon others than the unfortunate 
and hardly-used licensees. The existence of the licence from the 
Post Office is in itself a direct confession that it was the duty 
of that Government Department to undertake the development 
on commercial lines of what is really only а form of tele- 
graph. Had the matter been regarded in this light from 
the first, and the perfecting of the telephone been under- 
taken by the Telegraph Department of the Post Office at 
the outset, much time and money that have been wasted 
might have been put to useful purpose, the long delay in the 
development of the telephone system into its final form of в 
Government service would not have occurred, but, on the 
contrary, the public would ere now have had the advantage of 
such a service in a popular and comparatively perfect form. 
Instead of attacking the problem for itself in a courageous 
fashion, the Post Office preferred that the technical and com- 
mercial difficulties should be overcome by the private enter- 
prise, in the first instance of a number of rival licensees, and 
subsequently of a licensee holding what has been practically 4 
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monopoly. Further, the difficult task of educating a somewhat 
eonservative public in the use and advantages of the telephone 
was considered a task reasonably to be imposed on what, now 
that the task has in а large measure been accomplished, is 
sarcastically and disdainfully termed ** the practical monopoly 
of & private company." In these terms does the present 
report make reference to the company which has had to bear 
the heat and burden of the day; and it is not until the 
westering sun marks the hour when wages should be paid that 
it is discovered that а great mistake has been made, and that 
*5 а service so essential to commercial men ought no 
longer to be treated as the practical monopoly of a private 
company, а course for which no legal or moral necessity 
appears to exist." 

That so radical a mistake should have been made at the 
outset, as the one to which we have referred, is no justification 
for the commission of a subsequent series of blunders, though 
it might have afforded a prophet safe ground for predicting 
what has occurred. An initial error is often sought to be 
patched up, and its ill-effects smothered over, by a policy of 
unwisdom and imprudence. We regard in this light the 
proposal which is now made to create a rate-aided and 
artificial competition with the existing telephone system, by 
the formation of municipal telephone exchanges and systems 
of offices. The belated formulation of the pious opinion that 
company-working is necessarily contrary to public advantage 
is thus paired-off with the conclusion, equally unsupported by 
actual evidence, that local authorities are competent severally to 
manage the several parts of what should be, and ultimately 
must become, a national institution. With this aspect of 
the matter we have already dealt at considerable length 
in previous issues. Suffice it here to repeat that the 
fundamental principles of business organisation and the 
government of a public service alike demand that the 
authority shall be co-extensive with the service controlled ; 
or, in other words, a national service calls for national, and 
not merely local, administration. This, indeed, is tacitly 
admitted by the Committee in whose report the risky experi- 
ment of municipal telephone services is advocated; for it is 
conceded that the licences for such services should be termin- 
able, and it is recommendéd that they should be made 
terminable at the same date as the licence owned by the 
National Telephone Co., in order that the Post Office may 
take over all the separate local systems simultaneously, and 
thus inaugurate a truly national telephone service. The 
details of this proposal are, however, characterised by a 
hesitancy which does little credit to the Committee’s business 
ability, and serves to emphasise the crudity of their principal 
recommendation. It is decided that licences are to be granted 
to municipalities and other local authorities; but when 
arrived at this point the Committee find themselves on the horns 
ofadilemma. If these licences are to be made terminable 
in 1911, when the existing agreement with the National 
Telephone Co. expires, what inducement will local authorities 
discover to make it worth their while to expend public money 
on establishing a system ? On the other hand, if longer and 
unequal periods of local control are to be allowed, what becomes 
of the beautiful idea of a Post Office taking over as a whole a 
ready-made national service? Out of this impasse there is 
only one effective way—to retrace the course already taken; 
and one would have thought that arrival at this dilemma would 
Clearly have suggested it to the Committee. Manifestly, if 
a local authority has to develop a service in uncertainty as to 
how much, if any, of its plant will be bought by the Post 
Office in 1911, it is impossible that such a service can be at 
the same time cheap, efficient and financially sound ; while 


to admit of unequal periods of licence would still further 
delay the long-desired unification, would hamper the action of 
the Post Office in 1911, and would lead to many years of 
confused and ineffective service in areas that had not fallen 
under the administration of the Post Office. 

Turning for a moment from the lamentations of the 
Committee over the past, and their temporary expedidnts for 
the immediate future, it is quite evident from the report that 
the Government is recommended to adopt a course which will 
save the Post Office from the necessity for purchasing the 
property of its licensee at a valuation which would be con- 
sistent with its present tenure and business. Hence the 
proposed creation of rival businesses and erection of alter- 
native exchanges for the Post Office to have the refusal of. 
Ostensibly this is designed to avoid the calamity of Е 
‹‹ forced to purchase such а monopoly at a price i 
inflated by the necessity of immediate purchase.” It is 
not at all evident that such a contingency must of neces- 
sity arise if the somewhat shady practice of first crippling the 
licensee be not resorted to. The company would naturally 
seek to dispose of its property on terms most advantageous 
to itself; but there are other and more honourable means 
towards the purchase of an undertaking at a reasonable price 
than to set up, as a preliminary, a subsidised rival business 
next door. | 

When stated in specific terms the disappointment reflected 
in the report appears mainly to arise from the limited use of 
the telephone made by the non-subscribing public. The 
blame for this, as indeed for all the supposed shortcomings in 
the telephone service of this country, is heaped upon the 
shoulders of the National Telephone Co. It does not appear 
to have occurred to the minds of the Committee that the 
public may after all care very little for the particular form 
of service which the Committee are so desirous of seeing 
fostered, viz., one in which “every telephone can be used by 
the general public instead of being confined to the actual sub- 
scriber, with the result that in many towns every shop or 
place of business which has a telephone becomes in practice a 
public call office." Nor does it seem that the Committee has 
had any regard to the fact that if the Government really has 
had the desire, and still desires, to see & much greater 
development of the call-office system, it possesses, through 
the medium of the Post Office, all the machinery es:ential to 
and sufficient for that purpose. No drastic remedy for 
supposed defects, no radical change of policy are necessary ; 
but simply for the Post Office, in conjunction with its 
present licensee, to multiply and increase the number of 
call-offices in the land, and to adopt such a system for their 
regulation as would be advantageous to the public. After all, 
has not this very thing been tried, оп а comparatively small 
scale, in the existing arrangements whereby messages may be 
telephoned to local post offices, and transmitted thence by 
messenger, letter post or telegraph? The report states that 
“this limited privilege appears, however, to be little known to 
the publie, and has certainly been insufficiently advertised." 
The Post Office is as much to blame in this matter as the 
National Telephone Co. if not more во; and it is really absurd 
to suppose that no effectual change in the desired direction 
could be made in conjunction with the latter organisation. 
Such а course would be much more satisfactory than the 
creation of competing systems, if only for the reason 
that it would preserve—rather than directly violate—that 
unity апа monopoly which are essential to satisfactory service. 
We firmly believe there is room for considerable improvement 
and expansion in the call-office section of the telephone 
system, and it would have been to the advantage both of the 
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non-subscribing public and of the National Telephone Co.—and, 
ultimately, of the Post Office—if this department had been 
more carefully nurtured. But this is a case where it is never 
too late to mend ; and legislative bodies and local authorities 
would render a far greater and more lasting public service 
were they to assist the Post Office and its licensee to carry 
out this policy more effectually, than by making risky experi- 
ments in municipalisation and local parish control in the 
interests of a political propaganda. 


REVIEWS. 


Electrical Testing for Telegraph Engineers, By J. ELTON Youxa. 
(London: “ The Electrician” Printing and Publishing Co., Limited. 
1898.) 

Mr. Young's book is intended mainly for those electricians 
who are engaged in the practical operations of working, 
repairing and keeping in efficient order submarine cables 
and underground wires, in which branch the attainment of a 
more advanced and scientific degree of knowledge has become 
& pressing necessity. The author includes in the scope of his 
book the subject of aérial line testing, although, as he points 
out in the preface, the testing of a land line, as compared 
with that of а cable, is more or less of a routine character. 
This generalisation, as is evidenced by the book itself, does not 
apply to the careful system of electrical measurements in 
vogue in the Engineering Department of the Post Office and 
the Indian Government Service—not to mention, although in 
less degree, the practice of certain Continental Governments— 
where the varying degrees of atmospheric humidity and other 
climatic conditions render indispensable precautions and refine- 
ments in testing such as in the drier climates of America and 
Australasia may be safely ignored. 

Appropriately enough the book commences with a general 
description of the apparatus necessary for testing purposes, 
from galvanometers down to keys and switches. The Ayrton- 
Mather shunt is fully noticed, but is termed the Ayrton shunt. 
The same chapter includes illustrations and a description of 
the mirror and Morse systems of working. The hints and pre- 
- cautions enjoined on p. 21, as to making connections with care 
and cleanliness, may usefully be taken to heart by young elec- 
tricians, and will be appreciated by those of maturer experience 
who have at some time or other endured the endless trouble 
and perplexity so often caused by a loose wire or dirty contact 
outside their control. On p. 31 the author points out that in 
the Measurement of Potential" test, the potentials at any 
point can be measured by connecting to the point of observa- 
tion through a galvanometer a suthciently high resistance 
instead of в condenser or electrometer. For localising faults 
by the “Гап of Potential" method from а ship, where 
the exact observation of electrostatic throws is oftentimes а 
difficulty, this substitution of a high resistance for a condenser 
is obviously of special advantage. 

The now commonly used plan of“ double ending“ or loop- 
ing together the ends of ship-board cables in dielectric resist- 
ance testing, in order to eliminate the troublesome effect of 
the currents set up in the coiled cable by rolling and pitching, 
is mentioned. This simple and ingenious expedient for secur- 
ing steady readings on board ship was first suggested, we 
believe, by the late Mr. Joseph May, the then electrician at 
Greenwich of the Telegraph Construction and Maintenance Co. 

A slip occurs on page 47, where the legal ohm, instead of 
the B. P. U. or International ohim, is stated to be the standard 
of resistance, but this is, perhaps, an excusable slip on the 
author's part, sceing that telegraph engincers and electricians 
all the world over, and of all nationalities, wot not of ohms 
other than the time-honoured IB. A. U. or the legal ohm. In 
this connection, if in the multitude of counsellors there is 
wisdom, there із in the variety of ohms confusion, as those 
who have had occasion to use in one and the same system of 
tests all three measures can testify. 

Chapters V. and VI. deal respectively and fully with the 
measurement of insulation resistance and the various correc» 


THE ELECTRICIAN; AUGUST: 19, 1898. 


——— 


tions applicable to conductor resistance tests of cables in respect 
of the error caused by insulation leakage. These corrections 
comprise a new theorem and formule of Mr. Walter J. Murphy, 
as to the readiness and practical value of which in cable work 
there would seem to be no doubt. In reference to this subject 
attention is directed to a Paper by Mr. Murphy which appears 
in The Electrician of August 12, 1898, in which ho fully 
elucidates the entire question of the corrections required 
for leakage both on a single line and on a loop, and explains 
his system of dealing with them. All this information is 
embodied in Mr. Young's book. Attention may also be 
called to the modification (pp. 83 to 88) of the method of 
measuring insulation resistance by the “fall of charge” test. 
As will be observed, this modification is based upon the fact 
that there is a point in the curve of fall which will give to (В) 
its true value. This is very clearly expounded. | 


Inductive capacity tests and the theory and praotice thereof 
are exhaustively treated in Chapter VII., and here the author 
shows himself to be thoroughly at home, having evidently 
made a special study of this subject. His contention that, 
inasmuch as absorption, or the current absorbed by the 
dielectric, plays a part in the charge, and absorption varies 
with temperature, the capacity of a cable must also and neces- 
sarily does vary with temperature, is without doubt correct. 
We question, however, whether the variation is not so smali 
as to be negligible for all practical purposes. As regards 
another factor in the charge, viz., pressure (see the foot note 
on p. 214), the pressure to which a submerged cable is. 
subjected does, of course, affect the capacity, but it would seem 
beyond mathematical calculation to separate the effects of 
temperature and pressure in the case of a deep-water cable. 
In regard to the effect of temperature alone, if Mr. Young has 
in his possession data of shallow-water cables, showing a 
definite and notable variation of capacity with changes of 
season, the information would direct attention to a point 
which up to now has not seemed worthy of considera- 
tion in the minds of cable electricians. Amongst later 
methods we are glad to find that old friend de Sauty’s 
capacity test for short cables. It may not be generally 
known that this test was the result of an inadvertent 
mistake in joining up instruments. An extension by Mr. 
Murphy of Ansell and Young's method (see Appendix 10, 
p. 249), calls for special notice, as the author states that he 
himself has found it to be exact, at least with large capacities. 
Chapters VIII., IX. and X. teem with information on the locali- 
sation of faults and breaks in rial lines and submarine cables, 
as also on the various corrections which are necessary in the 
numerous methods described. It is satisfactory to find that 
Schaefer's recent modification of Kennelly's test and the law. 
that underlies that modification are well explained. Under 
the heading ‘ Corrections of Localisation Tests (Chapter N. ), 
the error produced by the existence of a second fault in the 
cable and the amount of that error with different methods are 
treated, and some interesting and useful tables given. 

The concluding two chapters deal exclusively and at length 
with the construction of the conductor and insulator, and the 
electrical detail so inseparable from the design, manufacture, 
laying, working and repairing of submarine cables, and these 
will repay careful study. 

Au excellent index of names and subjects facilitates refer- 
ence to the contents. 

Speaking generally, we think that for the benefit of the 
student certain of the tests might have been described more 
in detail and greater prominence given to the precautions 
required to ensure exactitude in the making of those tesis, 
e.g., the conductor resistance of cables by direct deflection, p. 90, . 
where no mention is made of the necessity of a fairly constant 
battery, or of the importance of checking at intervals during 
the observations the falling off in the E.M.F. of the battery 
due to polarisation. Again, the relative accuracy of the 
various localisation tests for each class of fault experienced on 
submarine cables is not perhaps in all cases sufticiently 
expounded. 

Notwithstanding these slight omissions, however, Mr. 
Young is to be congratulated оц having compiled an 
admirable book, which from its copious information and gene 


THE ELECTRICIAN, AUGUST 19, 1898. 563 


rally explanatory nature should be welcomed alike by telegraph 
engineers and electricians whether engaged in cable or land- 
line work. At the same time, now that the Spanish-American 
war has во strikingly demonstrated the importance of naval 
officers being able, when necessary, to establish communication 
through submarine cables, Mr. Young's book may also be 
commended as & valuable addition to the library of а torpedo 
lieutenant. Had Admiral Dewey possessed the requisite and 
simple apparatus, and a practical treatise such as this, he 
might readily have placed himself in communication from any 
of his ships with Hong Kong after the destruction of the 
Spanish Fleet in Manila harbour, and grave inconvenience 
and suspense would have been averted. Admiral Dewey's 
late experiences are indeed an object lesson as to the advan- 
tages of battleships and armed cruisers being able to lift and 


use submarine cables in times of need, and the urgency from 


a strategic point of view of their being so equipped as to be 
‘able to avail themselves of those advantages. H. W. 8. 
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REPORT FROM THE SELECT COMMITTEE ON 
TELEPHONES. 


The following is the authorised text of the Report of the 
Select Committee on Telephones. It will be seen that it 
differs in some respects from the unofficial forecast reprinted 
from the North British Daily. Mail in our issue last week :— 


Your Committee have carefully considered the evidence given before two 
Select Committees of this House in 1892 and 1895, and before the Treasury 
Commissioner at Glasgow in 1897, in addition to that taken by themselves 
during twenty sittings. The reference to your Committe is as follows: 
„To inquire and report whether the telephone service ів, or is calculated 
to become, of such general benefit as to justify its being undertaken by 
municipal and other local authorities, regard Leing had to local finance ; 
and, if 5o, whether such local authorities should have power to undertake 
buch service in the districts of other local authorities outside the arca of 
their own jurisdiction, but comprised wholly or partially in the same tele- 
phone area, aud what powers, duties, and obligations ought to be conferred 
or imposed upon such local authorities.“ The principal questions therefore 
with which your Committee have thought it their duty to deal are :— 

l. Is the telephone aervice now, or is it calculated to become, of general 
benefit ? 

2. Ів the Post Office in any way hindered by legal agreement or by good 
faith from competing itself or through licensees with the National Telephone 
Co. in exchange areas ? 

5. Ought competition to take place, and should municipal and other local 
authorities be empowered to undertake a telephone service, and, if во, upon 
what terms! 

I. In our opinion the telephone service— 

(1) Is not at present of general benefit, either in the United Kingdom 
at large, or even in those limited portions of it where exchanges exist ; 

(2) Is not likely to become of general benefit, either in the country as a 
whole, or in existing or future exchange areas, so long as the present 
practical monopoly in the hands of a private company shalt continue ; and 

(5) As it has already become of much more general benefit in other 
countries, affording less scope for its development than 18 afforded by the 
greater density of population and the greater wealth and commercial activity 
of the United Kingdom, to it is fitted to become in this country, if worked 
solely or mainly with а view to the public interest, a valuable instrument in 
further developing the trade and social life of the nation, towards which 
new means of communication have always hitherto so largely contributed, 

Our trunk service, which is in the hands of the Government and 
is worked on the toll system, is the most extensive in Europe. The 
exchange service, which is almost, wholly in the hands of the Company, 
and chiefly confined to subscribere, is much behind that of some Con- 
tinental countries During nearly 20 years we have tried in turn, 
first, ап unlimited competition. next, restricted competition, and after- 
wards, an unregulated monopoly, in private hands, But the exchanges 
still remain limited, in the United Kingdom chiefly to England, in England 
to urban districts, in urban districts to the commercial classes, among the 
commercial classes mainly to merchants and large tradesmen, and ainong 
them to those only who find it advantageous to become subscribers. The 
present subscription system, with the subscribers’ right of unlimited user, 
mens this: that persons who аге rich enough to pay a fixed annual sum, 
and who use the telephone sutticiently often to find such a payment advan- 
tageous to themselves, whose correspondents also pay a similar sum, and 
use the service with similar frequency, can alone, or almost alone, avail 
themselves of this mode of communication, It is just as if the Post Office 
should decide to despatch telegrams only from persons paying an annual 
eubecription, and to allow such persons, on payment of their subscription, 
to despatch, without further charge, any number of telegratus, requiring at 
the same time that telegrums should beaddress d only to persons connected 
with the Post Office telegraphs by private wires. 

Within the London area, containing a population of over six million 
persons, there are only 237 call offices open. to non-subscribers for the 
transmission of messages. In Stockholm there are 700 tor a population ef 


only a quarter of а million. Even where call offices exist, а non-subscriber 
can, as & rule, only send messages. The message must, unless a previous 
arrangement has been made between the parties, be despatched to a sub- 
scriber, except where the sender and the recipient of the message are both 
in the same postal district or town. In that case the message is written 
down at the post office to which it is transmitted, and is delivered fora 
small charge by express messenger service. This limited privilege appears 
however to be little known to the publie, and haa certainly been in- 
sufficiently advertiaed. 

The Treasury Minute of 1892 appears to your Committee to contemplate 
а much greater extension of this system of express delivery of telephone 
messages, a system which, worked in connection with an adequate supply of 
call offices, would throw the telephone service open to the public at large. 
Clause 7 of the Treasury Minute of 1892 is as follows :—“ The com- 
panies will connect their exchanges with the offices of the Post Office 
in order that their subscribers may telephone messages—(a) For trans- 
mission over the public telegraphs; (b) for transmission through the 
post as letters; (c) for delivery as express letters; (d) that they 
may call for the service of express messengers ; and may (e) request to be 
placed in telephonic communication with other towns by means of thé 
trunk wires of the State.” 

The delivery of telephone messages as express letters was one of the 
advantages put forward by the Postinaster-General, Sir James Fergusson, 
in his speech of March 22, 1892, as а result of the contemplated pur- 
chase of the trunk wires by the Government: The concessions which 
might be made to the telephone companies are mainly these, that mes:ages 
might be transmitted by telephone and communicated to the public tele- 
graph wires, во that there might be free communication between the 
two systems ; that messages might be sent from any telephone subscriber, 
to be delivered to his correspondent by the Post Office ; that they might 
be sent by post as letters or by express messenger service; that no charge 
should be made by the Post Office for the work of taking down the 
telephonie me:sages and despatching them by telegraph or by post, &с.” 

The present restriction of this more popular system does not appear 
to be called for by а regard for the maintenance of the telegraph revenue. 
Mr. Preece, engineer-in-chief to the Post Office, in bis evidence before us, 
clearly stated that in London the growth of the telephone service has been 
simultaneous with, and indeed has probably produced, an increase also of 
telegraph messages. In any case such a restriction prejudicially affects 
the revenue of the trunk wires of the Government, and confines the 
receipt of trunk messages to subscribers to the National Telephone Co., 
except in the few plac.s where the Post Office has itself an exchange. 
One obvious tendency of the present system is thus to limit the use of the 
telephone service as a whole, and especially of the trunk lines of the Govern- 
ment, to the Company's subscribers to the exclusion of, and at the cost of, 
the general taxpayer. Another result is to increase the rates to sub- 
всгібегв themselves, and those rates are, in fact, higher in this country 
than the rates paid in similar places abroad. A third result is the fact 
that fewer telephones are used. 

Mr. Gaine, the general manager of the National Telephone Co., admitted 
to your Committee that the system of limiting the service almost wholly 
to subscribers, and giving to each subscriber an unlimited user—a system 
which is universal in this country and is adopted to a large extent abroad 
—had been based from the first on a wrong principle. The right system 
appears to us to be the one advocated strongly by Mr. Preece and which 
Mr. Gavey, also an electrical engineer to the Post Office, has shown to be 
so successful in popularising and developing the service in Switzerland. 
Messages can be seut by non-subscribers from call offices and delivered to 
non-subscribers by express messengers; but, in addition to this, just as 
some persons in this country hire private telegraph wires to connect them 
with the general telegraph service, and thus avoid the necessity of 
delivering messages at or receiving them at а telegraph office, so persons 
who wish to save the journey to a call office to despatch a telephone 
message or to receive it direct instead of by a written message can secure 
& private telephone in their house or oflice on. payment of an annual sum 
of (after two years) £1. 12s. For all messages actually sent, subscribers 
and the public alike pay the same fixed toll smaller if the message is 
a local «ne, larger if it travels over the trunk wire, the price for all 
distances over trunk wires being in Switzerland the same, Each 
message sent by a subscriber is numbered, and an account against 
him is kept. It follows under this system that every telephone can be 
used by the general public instead of being confined to the actual 
subseriber, with the result that in many towns every shop or place 
of business which has a telephone, becomes in practice, a public call office. 

Such a system Mr. Preece is convinced would be equally successful 
in this country, and go very far to extend the telephone service to 
almost every class. It would, of course, be opposed by the subscribers 
on the exieting system, who at present monopolise the service, and 
pay а small price for the large number of messages they can send. The 
National Telephone Co., Mr. Gaine stated, had already realised the force 
of this opposition, but it is clearly not one to which a municipality or 
the Post Office starting operations in any area for the first time would be 
exposed. lu addition to the general objections to the existing system, 
there are other reasons connected with the practical monopoly of the 
National Telephone Compauy which lead us to believe that, under present 
conditions, the service is pot likely to become cheaper or more gencially 
developed. 

1. Mr, Forbes, Chairman of the National Telephone Co., stated to the 
Committee of 1895 that at the date when the rival companies had been 
absorbed by the National Telephone Co., “the total ainount of money spent 
in the actual construction of the thing was £1,813,000 ; the amalgamation 
value and purchase value (those are the figures I read to you) was 
£5,105,000. The difference (what some people are pleased to call the 
water value) was £1,292,000." About £307,000 was paid for patents which 
expired in 1891. It is difficult, of course, to ascertain exactly the differ. 
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ence between the actual cost of constructing the system and that cost plus 
the amount spent in buying out competing companies or purchasing 
useless plant and licences and patente which have now come to an end. 
Nor is it clear how much has recently been spent fram capital on replacing 
the single wires by the metallic circuit system in mpst of the larger pro- 
vincial towns. It is evident, however, that t*e service has cost the Com- 
pany much more than it would now cust to replace it by a system at 
least equally good. This increased cost must naturally involve either a 
decreased dividend to the shareholders or increased rates to the subscribers. 
The dividend has hitherto averaged about 5 per cent. 

2. The licence of the Company expires on December 51, 1911, and the 
Committee of 1892 recommended that it should pot be renewed. ‘The 
Post Office is under no obligation to buy even the plant of the Company 
at that date, and the Post Office alone could find a use for such plant 
should all licences alike be terminated in that year., It is hardly probable 
that any Government will give the prescribed notice to purchase not only 
the plant, but the goodwill, by arbitration in 1904—a step which was not 
taken under somewhat more promising conditiona in 1897, But the Com- 
pany, unlike all similar monopolies, has power to charge what rates it 
chooses, and in view of the comparatively small ampunt already placed to 
reserve, and the short period for which its licence will run, it is evident 
that in order to recoup its great expenditure the present high rates of the 
Company may soon be still further raised. They affect, no doubt, a com- 
paratively rich section of the community, who probably receive full value for 
their subscription to the practical exclusion of the non-subscribing public. 
But any further raising of the rates, besides stopping the growth of new 
subscriptions, would inevitably produce complaints from all sides of the 
increased dearness of a service which becomes daily more vital to the trading 
interesta of the country, and a public demand might in consequence arise 
for the Government to undertake the service itself. Tips the Government 
had already an alternative plant available, supplied wholly by the Post 
Office or partly by municipal licensees, the purchase of the Company's 
undertaking at an inflated price might thus be impbsed upon the Govern- 
ment. The inducements to the Company to produce such a result are 
obvious and your Committee cannot too strongly recommend that no 
delay should occur in taking adequate precautions to prevent it. Mr. Preece 
informed your Committee that it would probably take five years to provide 
such an alternative plant for the whole country. ` 

3. Under the peculiar conditions (or freedom from conditions) of its 
licence the Company has an obvious reason for limiting the number even 
of ita subscribers. As subscribers upon an exchange increase, the cost of 
the service increases so much that a point is at last reached at which an 
increased number of subscribers fail to repay thé additional cost. The 
Company, unlike the Post Office—from whom it receives ita licence—haa 

wer to refuse service and thus to pick and choose its subscribers, and 
thereby to limit their number, and in doing this it is materially assisted 
by the grant of extensive areas, which afford it a wide choice of the most 
remunerative subscribers, and at the same time go far to protect it against 
competition. As the number of subscribers on an exchange is thus 
restricted, the number of exchanges within an area must iu consequence 
be increased. The cost of thus sending а message through two or three 
exchanges and over their junction wires has, of course, to be paid for by 
somebody, and it is paid for in the disguised form of a larger annual 
subscription. Under а scheme of smaller areas than those which have, in 
fact, been allotted to the Company, the wires which connect such exchanges 
would in most instances have been Government trunk wires directly pro- 
ducing а revenue to the Post, Office. 

4, Mr. Forbes stated to your Committee that, owing to the necessity for 
the Company to recoup its expenditure before 1911, it would probably not 
extend its operations into new districts after 1904, and in reply to the 
question: “ Do you mean to say that after 1904 you will refuse all new 
subscribers? said "I think it is highly probable.” It is possible that even 
an earlier date might have been named. What is thus true of rural dis- 
tricts is probably true also of many urban districts not yet supplied with 
exchanges, and is possibly applicable even to extensions of the service in 
the areas already thus supplied. Mr. Gaine, indeed, added in his evidence 
that in no fewer than 106 areas already assigned to them the Company 
has no exchange, and, though an active canvass had been undertaken, in 
Bome not one eubscriber. It is not evident why such areas were assigned 
to the Company before any public demand existed, and it is difficult 
to reconcile the fact stated by Mr. Gaine with the evidence of Mr. Lamb, 
second secretary to the Post Office, to the effect that areas were created 
only as the publie required them, and that, so far as he knew, no area had 
been created which did not contain an exchange. 

8. Another serious difficulty is the question of wayleaves. Underground 
wayleaves are s'ated by the Company to be a necessity of an efficient 
gervice in urban districts. Between post offices and exchanges, and from 
exchange to exchange, underground wires are laid by the Post Office and 
rented to the Company, and as regards wires between two exchanges, in the 
case of towns of a population exceeding 30,000, the Post Office is bound 
by its agreement to provide and lay them down if a price can be agreed 
on with the Company. Even to these, however, objections are raised by 
many municipalities, who complain that it is an abuse of the special 
powera of the Post Office to assist a ‘private Company to 
disturb the public streets. So far asregards those wires which connect 
exchanges with a post office, such a proceeding is fully justified by con- 
siderations of the public interest. As regards those between two exchanges, 
the justification is less obvious, although no doubt such an arrangement 
ia in accordance with the terms of the agreement. The legal right, how- 
ever, of the Post Office to enter into such an agreement is disputed by some 
of the large municipalities. The Post Office has not exercised the statutory 
powers which it claims to lay underground communication for the company 
between the exchanges and subscribers of the Company. Al municipalities 
can refuse their consent to such wires being laid by the Company itself, and 
many have, in fact, done so. Yet it is just these wires which are declared 


by the Company to be a necessity for any effective service. The service 
hitherto given has been conducted chiefly by overhead: wires, and for these 
the company has been generally able to get wayleaves, though at times, in 
order to obtain these, it has had to resort to the peculiar power it possesses 
of refusing service, except where onerous conditions are agreed to. This 
power does not appear to your Committee to have been always used in à 
satisfactory manner, and the conditions attached to the agreement have in 
many cases misled subscribers, Parliament has repeatedly refused to 
extend the wayleave powers of the Company, and it does not appear likely 
to grant them now. 

More serious than the difficulty of obtaining new wayleaves in the 
future is the precarious tenure of those which already exist, overhead and 
underground alike. Mr. Gaine gave evidence to show that out of 143,000 
miles of the Company's wires 120,000, or about five-aixths, are liable to be 
removed at short notice of six or twelve months, Even the underground 
wayleaves between exchanges and subscribers granted by local authorities, 
and which exist mainly in certain large provincial towns where special agree- 
ments have been come to with the Company are liable to be terminated 
in some cases after twelve and in others after six months’ notice. 
The Post Office has for some time past granted the use of the under. 
ground wires between its local offices and the exchanges or, between 
two exchanges in various large towns, but no binding arrange 
ments have yet been made, and Mr. Lamb stated that even the 
draft agreement had not yet been submitted to the Company. 

In the opinion of your Committee the service given by the Company, 
though not generally inefficient, ia inadequate. For the class of subscribers 
who have a right of unlimited user, and whom almost alone the Company 
serves, the rates cannot be considered unduly high, though higher than are 
paid by similar subscribers in many Continental countries, but to the 
large majority of the public who only require а limited user the 
rates are prohibitive. We think that a service already so esential 
to commercial men, and so well calculated under other conditions to 
benefit directly or indirectly all classes of the community, ought no 
longer to be treated as the practical monopoly of a private company, a 
course for which no legal or moral necessity appears to exist, and especially 
ought not to be worked on а system and under conditions which confine its 
benefits to a limited class in selected areas, permit, preferential rates to be 
charged, and allow a private licensee of a public monopoly to refuse the use 
of a business necessity to one tradesman and grant it to his competitor 
under similar cireumstances, impose no limitation of charges, and leave the 
public at large dependent on а service which is in ite turn wholly dependent 
upon innumerable wayleaves held upon very precarious tenure, and nearly 
all liable to be terminated after six or 12 months' notice. А 

П. We had next to consider whether municipal and/other local authori- 
ties should have power to undertake a telephone servide, regard being had 
to local finance. Your Committee, however, felt bound before dealing 
with this question to fully satisfy themselves that the Post Office is 
not prevented either by legal agreement or by good faith from limiting or 
ending the monopoly of the Company. Оа the right df the Post Office to 
compete in any area, either itself or by means of ligensees, the written 
agreement between the Post Office and the Сошрайу are distinct and 
unmistakable. But in the evidence given before us Mr. Forbes endeavoured 
to insist on verbal understandings which he alleged to exist, restricting the 
evident meaning of the written cont-acts, This is їй contradiction with 
the evidence given by him in 1895. i 

In 1892 Mr. Lamb gave the following evidence before the Select Com- 
mittee on the Telegraphs Bill :— Question 114 : “Ів there any understanding 
that the Post Office will not compete with the Companies in these areas! — 
Answer: No; under the existing licence it is exp y reserved that the 
Postmaster-General can either give a licence or may himself carry ou the 
business, and that is to be a distinct part of the new understanding. 
Question 115 : “ Тһе minute says: ‘the Department holding itself ready 
to comply with reasonable demands of any town or district?’ Supposing 
it were maintained that there were already reasonable facilities given by 
the company, would it still be open to the Post Ofåce to compete! — 
Answer: “ Yes, that would be distinctly reserved.” : 

In 1895 Mr. Lamb gave further evidence before the Select Committee 
on Telephones. In answer to Sir Charles Camerog, with reference to 
Clause 18 of the proposed agreement, he said :—Question 259—'' There 18 
no doubt the Post Office could without any breach d honour or contract 
grant additional licences." Question 260—“ Or кирст. Or 
faith ; there is no doubt about that." | 

Before the fame Committee Mr. Forbes himself was examined 4 
follows as to this evidence :—Question 4,643: “Mr. Lamb, whom we 
examined, or who was a witness on behalf of the Post; Office, said (I thiok 
І can almost quote his own words) that the Post О се was certainly not 
in law, on the strictest interpretation of the a ment, in any Way 
debarred from granting competing licences and фі it was uoder no 
obligation, even in honour, not to grant competing licences ?”—Answer: | 
believe they are absolutely free.” Question 4644 : Ч You agree with bim 
that there is not even an honourable engagement on the part of the Post 
Office not to grant competing licences ?’’—Answer : f: The Post Office are 
absolutely free. I will goa little further and say thht in all the negotia- 
tions (which were prolonged) there never was the slightest suggestion, 
directly or indirectly, of any such cession on the part of the Post Office of 
& promise or pledge to lock up their own discretion.” ox 

Before your present Committee Mr. Forbes took up a different position. 
Question 5,687: “But tbey (the Post Office) reserved it (their 
discretion), according to you, under a verbal pledge not to exercise the 
power which they so deliberately reserved !"—Amswer: “Well, they 
reserved their discretion, but they reserved their discretion in a positive 
promise that that discretion should only be exercised in each case under 
certain circumstances. They have got their discretiog now; if they choose 
to begiu to-morrow in any town they can begin ; if they choose to 3 
anybody they can; but if they did license, or if they did begin, they woul 
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be breaking the pledges made to me by Mr. Goschen, by the Postmaster- 
General, and by others, as to the circumstances under which that exercise 
of discretion should be put into operation." This evidence, however, he 
subsequently modified as follows :—Question 6,469 : “ But did Mr. Goschen 
in any way in his private negotiation lock up his discretion ! "—Answer: 
“Not in the slightest.” Question 6,470: “Then what did he do? — 
Answer: “ He simply said the conditions of the Treasury Minute will be 
applied with discretion, and that sort of thing. I put to him what inter- 
pretation am I to attach to this? Well, you are to co-operate, you are to 
do what you can to carry out the desire of the Government, which is to 
get possession of the trunk wires, to greatly improve the trunk service of 
the country, and to develop its telephone system both in local areas and 
from one area to another as rapidly and as efficiently as possible. You are 
to co-operate in that ; we are both in the same boat, во to speak, in desir- 
ing to do this; you can help us, we can help you; words almost of that kind.” 
Question 6,482: “Did ever he give any promise whatever that he would 
exercise this discretion in any particular manner? — Answer: Not beyond 
that, that we should be treated with all proper consideration. I believe 
that was the very last word he said to me at the end of the discussion, 
you will be treated with proper consideration ; and that we really had to 
make this property a success," Question 6,483: “It is on those words 
you rely to be protected against competition? - Answer: I do." 
Question 6,484: “ And those only? - Answer: And those only.“ 

Mr. Goschen, who was Chancellor of the Exchequer in 1892 when the 
heads of agreement were arranged and initialled, gave this evidence before 
us :—Question 7,228 : “ І should like to put the some question to you as 1 
put to Mr. Forbes. Would the granting by the Post Office of a licence to 
a municipality now be, in your opinion, an evasion of the spirit of the 
agreement entered into with the National Telephone Company? Answer: 
“ I cannot think that it would ; I think there are words which distinctly 
contemplate it in the very speech to which attention is called," 

Sir J. Fergusson, who was Postmaster- General, and initialled the heads 
of agreement in 1892, gave the following evidence on the subject of com- 
petition :—Question 2,244 : * You are quite convinced that there was no 
sort of undertaking come to of any sort?“ — Answer: "I am quite 
convinced ; on the contrary, when you come to talk of an ‘undertaking,’ I 
gave the strongest refusal to entertain it at all, because I said that neither 
the Government nor the House of Commons would listen to any under- 
taking of the kind." 

Mr. Arnold Morley, who was Postmaster-General from 1892-1895, stated 
that he had never heard of any such understanding as that alleged by 
Mr. Forbes. 

The two remarkable letters dated respectively February 9 and March 13, 
1895, which your Committee saw for the tirst time at their last meeting 
for taking evidence, placed beyond doubt the entire absence of any limita- 
tion, whether by verbal understanding or otherwise, upon the unrestricted 
right of the Post Office to allow the fullest competition. 

The plea of verbal understandings being thus disposed of, we may now 
cite the actual documenta. 

Clause 19 of the Treasury minute of May 23, 1892, states that: “Ав {о fresh 
licences, no further licence for the whole country will be granted, and even 
for a licence to establish an exchange in а particular town no application 
will be entertained unless а formal resolution in its favour has been passed 
by the Corporation or other municipal authority, and evidence given that 
there is sufficient capital subscribed to carry out the undertaking. In this 
way competition will not be excluded, but a check will be imposed on the 
formation of companies whose sole object it is to force the existing licensees 
to buy them up. But although this is the policy which commends itself 
to her Majesty's Government, it must be distinctly understood that should 
licences hereafter be granted on other principles, no company, now or here- 
after to be licensed, will have any ground to complain of breach of contract 
or want of good faith on the part of the Postmaster-General.”’ 

The heads of the arrangement between the Postinaster-General and the 
National Telephone Co. (Limited), dated August 11, 1892, contain the follow- 
ing Clause 2 (5): — The licence to be for the residue still unexpired of the 
term of years specified in the present licence held by the National Company, 
and to contain all the provisions contained in such licence (including the 
provisions for determining such licence and purchasing the business of the 
Company), so far as such provisions are uot inconsistent. with these heads 
of arrangement." 

The licence of the National Telephone Co. (Limited), dated November 29, 
1884, stated in Clause 19: “ Nothing in these presents contained shall 
prejudice or atfect the right. of the Pestmaster-General from time to time 
to establish, extend, maintain, and work any system or systems of tele- 
graphic* communication (whether of a like nature to the aforesaid business 
of the Company or otherwise) in such manner as he shall in his discretion 
think fit, neither shall anything herein contained prejudice or affect the 
right of the Postmaster-(ieneral from time to time to enter into agree- 
ments for or to grant licences relative to the working and user of telegraphs 
(whether of a like nature to the aforesaid business of the Company or 
otherwise) or the transmission of telegrams in any part of the United 
Kingdom with or to any company, person, or persons whomsoever, upon 
such terms as he shall in his discretion think tit.” 

The draft agreement of August 7, 1893, and the agreement of March 25, 
1896, between the Postmaster-General and the National Telephone Co. 
(Limited) contain the following clause: —“ Nothing in these presents con- 
tained shall prejudice or atfect the right of the Postmaster-General from 
tine to time to establish, extend, maintain, and work any system or 
systems of telegraphic communication (whether of a like nature to the 
aforesaid business of the Company or otherwise) in such manner as he 
shall in his discretion think fit, neither shall anything herein contained 
prejudice or affect the right of the Postmaster-General from time to time 
to enter into agreements for ог to grant licences relative to the working 


It has been decided by the courts that “ telegraph ” includes “telephone.” 


and user of telegraphs (whether of a like nature to those worked and used 
by the Company or otherwise) or the transmission of telegrams in any part 
of the United Kingdom, with or to any company, person, or persons whom- 
soever, upon such terms, and whether with or without authority to 
exercise the powers in Section 5 of the Telegraph Act, 1892, referred to, 
as he shall in his discretion think fit.” 

ПІ. The right to compete being thus made clear, we had next to con- 
sider whether competition was expedient, and, if so, whether local 
authorities should be empowered to undertake a telephone service. Com- 
petition appears to be both expedient and necessary, in order, firstly, to 
extend and popularise the service ; and, next, to avoid a danger which is 
by no means remote if no alternative system is in operation, that a purchase 
of the Company’s undertaking at an inflated price may be forced upon the 
Government of the day. Competition by a local authority must differ in 
many ways from competition by a private company, and requires special 
provision to meet the special conditions of the case. 

In areas where the Company have already an exchange, municipal com- 
petition, if permitted, should be conducted so far as possible on equal 
terins. It would be plainly unfair to concede to the new licensee a position of 
general advantage over that possessed by the older competitor. The peculiar 
advantages, however, already possessed by the Company themselves con- 
stitute the principal difficulty in the way of formulatiug such an equality of 
treatment. The duration of its licence, the power to give preferential 
rates (a power which, when exercised by the predecessors of the Company, 
is alleged to have driven the Post Office from the field at Plymouth), 
the absence of a maximum rate, the power to refuse service, and the 
consequent power to require concessions of overhead way leaves, ita 
numerous exchanges, and the power to make other areas pay for reduced 
rates in areas where competition exists—these are advantages which 
together out-balance the special advantage which would be possessed by 
а local authority as licensce—the right to give to itself and refuse to ita 
rival, permission to lay wires under its own public streets, А local 
authority must also submit to conditions to which the Company is not 
subjected. Among these conditions are the following :— | 

(1.) The system (unlike that of the Company) must be one of double 
wires, and be erected in accordance with the regulations of the Post Office. 
The Post Office should insist upon uniformity of system so far as the 
differing conditions of different localities шау permit. 

(2.) А maximum rate should be imposed, and no opportunity be afforded 
to local authorities to carry on the service with а view to lighten the 
burden of local taxation. 

(S.) Н must give a service to all alike on equal terms. 

А royalty should be paid to the Post Office, which should be 10 per cent. 
on the gross receipta, and be the same in all respecta. as that paid by the 
Company. Although there appears no reason in equity why a new licensce 
should not be conceded a term equal to that originally conceded to the 
Company, there may be reasons of public convenience why all licences alike 
should lapse to the Post Office at the same date. 

Where two systems compete in the same area the first in the field has a 
further advantage. But your Committee believe that, the areas being so 
large, in every area large sources of supply reinain untapped. Under a 
more popular scheme of service this supply may be very considerable. 
The Company is itself in vigorous competition in several areas with ita 
licensor the Post Office, which in almost every case was the firat to occupy 
the ground. While the profits of the Company in such areas are probably 
large, it is satisfactory to learn that in spite of the hampering restraints 
till lately imposed by the Treasury and of the necessity а public body is 
under to give no preferences, the local profits of the department have not 
been inconsiderable. 

A difficulty arises in holding the balance equally between the local 
authority and the Company from the fact that while it seems generally 
admitted to be desirable in the public interest that all licences should 
terminate in 1911, it is not possible to secure this, and at the same time 


leave to the local authorities adequate time to recoup themselves 


for their outlay. The opinion has been strongly urged that as between 
the Company and the local authorities the most equitable course 
would be that the Post Office in licensing a local authority should 
undertake to buy its plant at a fair valuation in 1911, if the licence 
were terminated at that date, but that owing to the length of time 
which the company has had for recouping its outlay it is not necessary to 
apply the same condition to it. It has also been urged that it would be 
unfair to the Company that the Post Office should agree to purchase the 
property of the local authority, and remain in the future, as it is now, 
under no obligation to purchase that of the Company in the same area. It 
would be unjust to the taxpayer that the Post Oflice should undertake to 
purchase in 1911 two sets of plant and buildings, which might be to a great 
extent euperfluous. While, however, a portion of the plant and buildings 
of the two competitors may be superfluous or obsolete in 1911, much will 
probably be found useful and as good as the Post Office could purchase 
elsewhere. 

On the whole your Committee think it would be fair as between ita 
competing lieeucees that the Post Office should agree to take off their 
hands in 1911, at the then value, without any compensation for goodwill 
or future profits, so much of the plant and buildings as it might consider 
suitable for the actual requirements of its own local service. Should the 
total quantity во considered to be suitable exceed the amount necessary 
for such requirements, due regard should be had, in purchasing the 
quantity actually required, to the fact that the local authority had been 
allowed a shorter period of licence than the Company in which to recoup 
its expenditure. At the same time, your Committee are strongly of opinion 
that the Post Oflice should remain, as it is now, under no obligation to 
purchase any plant or buildings in any arca where a local authority and 
the Company are not in bona fide competition, or are not working together 
under the sanction of the Post Office, 
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In case, however, instead of competing, the Corporation and the Company 
should combine their operations, the greater part of both the plant and the 
buildings would in all probability be so suitable and во conveniently 
placed as to justify the Post Office in agreeing to take over the whole 
upon clear conditions to be named beforehand. Just аз, in the event of 
competition, the Company and the local authority would be placed, as we 
consider, on fairly equal terms if the proposals we have made are carried 
out, so if the two systems are amalgamated, or a working agreement for 
connecting their respective subscribers everywhere be arrived at between 
them, there should be equality as regards preferences, the right to refuse 
service, and underground wayleaves. The Company should surrender the 
two former rights, which no public body could exercise, and the munici- 
pality should allow the Company to have equal underground wayleave 
facilities with itself for connecting its exchanges and subscribers. In order 
to avoid difficulties as to disturbance of the streets these wayleave facilities 
should be afforded to both by the Postmaster-General under his statutory 
powers in the same way as underground facilities are at present afforded 
by him to the Company between post offices and exchanges and between 
two exchanges. The Post Office should in no case undertake to buy useless 
or antiquated plant or unnecessary buildings; but subject to that condition 
it might properly agree, at the time when such working agreement is con- 
cluded, to purchase at its then value, in 1911, the plant and buildings of 
the whole undertaking. 

Having thus provided for equality of treatment so far as is possible, in 
the event of either competition or agreement, your Committee would leave 
the two parties to take which course they prefer, believing that much must 
depend on the size of the area aud the other special circumstances of 
different localities. "The peculiar conditions of the agreement with the 
Company prevent the Government from laying trunk wires to connect the 
subscribers of different systems within one area. "This renders it almost 
necessary that the whole of the Company's telephone area should be worked 
by any local authority which is desirous of giving а service to its own rate- 
payers. The frequent cases in which a corporation has obtained powers to 
supply gas, water, tramways, and electric light outside its own municipal 
boundary, afford adequate precedent for a similar telephone service, 
especially as the telephone service within an area must necessarily be a 
connected whole. 

Your Committee would recommend that if licences are to be granted to 
local authorities the precedent of the Electric Lighting Act of 1882 should 
be followed, and Provisional Orders, containing borrowing powers, should 
be made by the Post Office for the installation of a telephone service as 
they are now made by the Board of Trade where wayleaves and other 
powers are required for electric lighting purposes. 

From the point of view of local finance, your Committee are of opinion 
that а telephone service would be as successful as has been the supply of 
gas, water, tramways, and electric light by local authorities. Much, of 
course, depends in this case as in those upon the cost of constructing the 
service, and in all cases the local authority is perhaps the best judge of 
what is likely to be successful or not. It seems clear to your Committee 
that a local authority should be able to construct a system at а price 
below that which from various causes the Company have spent upon theirs, 
and this opinion is confirmed by the fact that the probable cost of such a 
service in the hands of the Glasgow Corporation is based not upon estimates 
alone but on tenders actually received. 

So far, therefore, as the legal or equitable rights of the Company, or the 
financial or other interests of the locality are concerned, your Committee 
see no reason why licences should not be granted to local authorities. 
Although, as stated in evidence by Mr. Gaine, 95 per cent. of the telephonic 
messages are local, yet a local telephone service must differ in some 
important respects from a local service for supplying gas, water, or electric 
light. It is not like them, purely local and isolated, but it forms part of 
a national system, the general efficiency of which largely depende upon its 
uniformity and the equal facilities afforded for communication every where. 
The Council of tbe Association of Municipal Corporations by a small 
majority, and a conference of representatives of London local authorities 
unanimously, preferred the competition of the Post Office to that of local 
authorities, At the meeting of the Council of the Association of Municipal 
Corporations there were no representatives of Scotch municipalities, the 
two largest of which have applied for licences. 

A more general competition thau the local authorities appear likely to 
undertake is a necessity because: (1) Individual traders and others bave 
aright to object to the service of a public necessity becoming a private 
monopoly where the monopolist has the power to distinguish between 
competitors in the same trade and the same district, a result which is not 
possible when the service is in public hands. (2) A service so important 
to the trade of the country should not depend on the present precarious 
wayleave rights of the Company, and the necessary general wayleave 
powers over the whole country can only be entrusted to a public depart- 
ment. (3) The taxpayers have a right to be protected against purchasing 
аз а monopoly a system which was never intended to become such, and as 
to which the inost complete rights of competition were reserved ; and more 
especially against being placed in a position in which they may be forced 
to purchase such a monopoly ata price still further inflated by the necessity 
of immediate purchase. 

On reviewing the whole of the evidence, your Committee is strongly of 
opinion that general, immediate, and effective competition by either the 
Post Office or the local authority is necessary, and consider that а really 
ellicient Post Ollice service affords the best meaus for securing such corm- 
petition. We further consider that when in an existing area in which 
there is an exchange, the local authority demands à competing service, the 
Post Ottice ought either to start an etlicient telephone system itself, or 
grant a licence to the local authority to do во. 

With regard to areas in which there is no exchange, and districts which 
are not areas, we think some provision should be made beyond what is now 
offered by the National Telephone Co. for giving a service when there is 


a reasonable local demand. In such cases the Post Office should either 
start a service of its own, or should grant licences to the local authorities 
to do во, subject to proper regulations. 

Your Committee, in thus recommending а Post Office service, assume 
that it will constitute & real and active competition, and that concessions 
to the Company not required by the agreement will cease. Such a com- 
petition should, in their opinion, be carried on by a distinct and separate 
branch of the department, and in future be conducted under strictly 
business-like conditions, and by a staff specially qualified for such a duty, 


THE WERNER LEAD-ZINC-CADMIUM STORAGE 
BATTERY.* 


One of the most interesting modifications of the lead accumulator, 
but one which has not yet given adequate industrial results, is the 
lead-zine accumulator. It was at first studied by d’Arsonval and 
Carpentier, and subsequently improved by Reynier. In this cell 
the acidulated water is replaced by a sulphate of zinc solution, and 
the negative plates by sheets of smooth lead or of zinc. The posi- 
tive plates are of lead, either of the Planté or Faure type. During 
charge zinc is deposited on the negative electrode, and the positive 
is peroxidised. During discharge the zinc dissolves and the posi- 
tive plate is reduced to a state of inferior oxidation. This com- 
bination offers two advantages over the ordinary lead accumulator : 
(1) The mean electromotive force of discharge is from 0°3 to 04 
volt higher. (2) The ‘‘specific capacity is greater on account of 
the diminution in weight of the negative electrodes. On the other 
hand, it is difficult in this type of accumulator to ensure a good and 
solid metallic deposit on the negatives ; and, moreover, the zinc 
which has been deposited dissolves on open circuit, with an evolu- 
tion of hydrogen, causing the cell to lose its charge rapidly. To 
stop this local action Reynier reduced the surface of the negative 
electrodes as much as possible, and amalgamated the zinc. | 

The special feature of the Werner accumulator is the composition 
of its electrolyte, which is a solution of a mixture of sulphates of 
zinc, cadmium end magnesium. During the charge a deposition of 
zinc and cadmium takes place, and at the same time a certain 
quantity of hydrogen is produced, which combines chemically with 
these two metals, During discharge this deposit is dissolved, and 
the useful limits of potential difference are 2°3 and 1:9 volts. As 
already mentioned, it is necessary, for the realisation of a good 
accumulator with metallic sulphates, to obtain a good and 
metallic deposit on the negative plates, which does not get used up 
on open circuit. М. Werner has found that a second condition 
must be added, a condition in many cases contradictory to the first 
that a good peroxidation of the positive plates be obtained, the 
peroxide of lead possessing a high degree of what M. Werner calls 
e molecular permeability —a thing not to be confounded with 
internal resistance. When a well-formed mass of peroxide is being 
discharged the particles close to the grid are used up more than 
the remainder of the material. Gradually, however, an inter: 
molecular action takes place, which tends to restore the homo- 
geneity of the material. Now it is observed that for the same 
positive plate and the same electrolyte resistance this inter-moleculat 
action characterising the ** molecular permeability " is more or less 
rapid according to the composition of the bath and its temperature. 
The two conditions mentioned above are contradictory, because, to 
obtain а good deposit on the negative plate, a very concentra 
is necessary, but when the bath is concentrated the ‘‘molecular per- 
meability becomes insufticient, this being shown by the rapid fall in 
the potential difference between the terminals of the cell the 
becomes fatigued too quickly, For example, with a concen 
trated bath of zinc sulphate hardly any peroxide is formed on the 
positives. With a bath of concentrated sulphate of cadmium 
peroxide is certainly formed, but the useful potential difference, 
which is 2:4 at the commencement of the discharge, falls to Г 
volts when only 10 per cent. of the total charge has been utilised. 
After a rest of a quarter of an hour, the discharge can be resumed at 
2:1 volts. М. Werner found that, in presence of sulphate of 
magnesium, the deposit of zinc and cadmium is very regular, even 
in а weak bath ; at the same time the molecular permeability of 
the positive plate is considerably increased. 

M. Werner constructs two types of negative plates: one for 
relatively low discharge rates, the other for rapid discharges. For 
instance, for a diseharge in six hours, which is required for electric 
carriages, the negatives are made of very thin sheet iron cove 
previously, by immersion, with a layer of lead. Ав the concentrs- 
tration of the bath diminishes gradually as the cell charges, it 18 
useful to diminish the charging current also. This occurg-suto- 
matically when the cell is charged at constant potential, and this 18 
the treatment preferred. At the commencement of the charge the 
zinc-cadmium deposit is crystalline with a fine texture; tows 
the end it becomes amorphous, less hard and more spongy. The 
charge is stopped when 60 per cent. of the salts have been decom: 
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pose: The waste on open circuit depends on the nature of the 
th, and on the quality of the deposit. When cadmium is pre- 
dominant in the bath, so that an initial electromotive force of 
2'4 to 2:48 volts is obtained, the waste on open circuit would be 
very small, and would not exceed 3 per cent. of the total deposit 
per diem. It may be mentioned that it is only the negative plate 
that wastes on open circuit, so that, if by overcharging a deposit is 
produced on this plate more than sufficient for the positives, the 
waste on open circuit only diminishes the efficiency, and hardly 
diminishes the capacity. 

For rapid discharge accumulators another type of negatives is 
used. In this case it is impossible to employ a concentrated bath, 
but with a weak bath a very spongy deposit is obtained, and а con- 
siderable quantity of hydrogen, whose escape it is of advantage to 
prevent. This has led to the construction of plates made of a very 
thin and light grid, covered with a paste of lead and spongy 
cadmium, the whole being submitted to great pressure. In this 
manner plates are obtained which are at the same time strong and 
light, and which receive the metallic deposit and the hydrogen in 
their pores. The waste on open circuit is practically nil. These 
plates have been especially employed in accumulators for lighting 
trains, where they have to be charged and discharged in 24 hours. 

For the positive electrodes two things have to be considered: 
the weight of active material and the surface of adhesion of this 
material to the support. The total capacity of a positive plate only 
depends on the weight of active material, but the useful capacity 
decreases as the discharge-rate increases, but this decrease is lesa 
the greater the surface of adhesion between the material and ita 
support. Whatever the conductivity of the active material, the 
portions in contact with the grid are exhausted quicker than the 
remainder, and the difference of potential at the terminals falls to 
below the useful limits before all the active material is exhausted. 
It appears useless, therefore, to increase the weight of the active 
material when the surface of adhesion is not great enough. Accord- 
ing to M. Werner the insufficiency of this surface is the principal 
cause of the premature destruction of the positive plates. It is 
known, in fact, that of all the oxides of lead the peroxide alone is 
not attacked by sulphuric acid. With a small surface of adhesion 
parts adhering to the grid are completely discharged, and pass to 
the state of inferior oxides which are easily sulphated. This is 
why a white layer of lead sulphate is always found when an old 
oxide positive plate is broken. Guided by the above considera- 
tions, M. Werner tried to increase the surface rather than the 
quantity of active material supported by the grid. The positive 
plate is formed of a strong grid with wide pastilles (4 by 5cm.). 
On the two sides of the grid are soldered, upon а stay, two or four 
thin sheets of lead wire-work, resembling metallic cloth. The 
whole is subjected to a Planté forming, so that a layer of peroxide 
Imm. thick is obtained. The grid is then filled with lead peroxide 
paste and minium, and is subjected to & very great pressure. 
Thus a mass is obtained which is traversed everywhere by lead 
wires. These positives are strong and of large capacity, and they 
have nothing to fear from rapid discharges. 

The Werner lead-zinc-cadmium cell gives, according to the 
inventor's figures, 37:2 watt-hours per pound of plates when 
discharged at 12 to 15 amperes, corresponding to 16 ˙3 watt-hours 
per pound of cell complete. It is stated that an electric carriage 
fitted with these cells has been running in London for some time 
past. This carriage has a battery weighing 7371b., consisting of 
30 cells of 180 ampere-hours' capacity at 30 amperes discharge. 
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LEGAL INTELLIGENCE. 


Bristol Tramways and Carriage Co. (Limited) v. The National 
Telephone Co. (Limited). 


This case came before Mr. Justice Philimore on Wednesday, on the 
application of the plaintiffs, to continue an interim injunction grauted on 
the 11th inst. by Mr. Justice North to restrain the defendants (in effect) 
from laying their wires without the previous consent of the plaintiffs 
under that part of а street or public road known as St. Augustine's Bridge- 
road at Bristol, which the plaintiffs are liable, by the Tramways Act, 1870, 
to keep in repair—viz, so much of the street or road as lies between a 
distance of 18in. on either side of the outer line of the plaintiffs’ tramways. 

Mr. Mulligan, Q.C., aud Mr. Thomson appeared for the plaintiffs, and 
Mr. Roskill for defendants. 

Mr. MULLIGAN said the plaintiffs were authorised to lay tramways at 
the place in question under an Act of 1896, which incorporated the Tramways 
Act of 1870, and nothing was to be allowed to be placed under or beneath 
the tram-lines, and which the plaintiffs were liable to repair, except with 
plaintitf&' consent. The defendants had attempted to lay their telephone 
wires, and had sunk pits for their telephone business underneath and 
adjacent to the plaintiffs’ rails and tramways. 

His LORDSHIP: Do you say they cannot cross your rails! 


1 


Mr. MULLIGAN : Not without plaintiffs’ consent. That was expressly 


provided by Section 13 of the Telegraphs Act, 1863. 


: Mr. ROSKILL pointed out that the company had on other occasions, 
without the consent of plaintiffs, laid underground the wires necessary 
for their telephone service, but now plaintiffs sought to restrain 
them doing so. The defendants had given the plaintiffs notice of 
this, but plaintiffs said the notice had never come to their manager‘ 
In matters of this kind plaintiffs, to be entitled to an injunction, must 
show that they had an absolute indefeasible right to stop the defendants 
doing what they eaid they had a right to do. 

His LORDSHIP said that the plaintiffs must prove that without the 
injunction there would be serious and irreparable mischief. 

Mr. ROSKILL' said his submission was that if plaintiffa were right 
any person liable to repair a road for any period would be entitled to stop 
& telephone company from laying its wires. The Telephone Company 
Were entitled to do what they did under Section 5 of the Telegraphs Act 
of 1892. His submission was that defendants stood in the shoes of the 
Postmaster-General. 

His LORDSHIP: You say that the Telephone Company cau do what 
they say they have the power to do with the consent of the Postmaster- 
General and the consent of the Corporation ! 

Mr. ROSKILL: Yes. 

His LORDSHIP: I do not know whether I ought to express my 
opinion now, but my strong inclination at present is that you are wrong 
under Section 13.. But still, that being my opinion, I do not see why I 
should grant this injunction now. Ican grant an injunction to restrain а 
trespass or а threatened trespass, but you want the point determined, and 
why should it not be determined at the hearing ? 

Mr. MULLIGAN pointed out that it was а very serious matter for the 
tramways company, as they were about to construct an electric tramway 
and pending the discussion of the point in question, anything the defendants 
might do might greatly interfere with the plaintiffs’ system. | 

Mr. ROSKILL : We should do it at our own risk. 

Mr. MULLIGAN said that the position was that plaintiffs were in 
possession of their tramway and defendants were trying to interfere with it. 

His LORDSHIP: This is a question of construction of statutes, and is а 
neat point of law. I think there ought to be an order to expedite the 
hearing of the case, but no injunction ought to stand. 

Mr. MULLIGAN dissented. 

His LORDSHIP (to Mr. Mulligan): Would you give consent if defend- 
ants asked for it — Ves, on terms. 

. Mr. ROSKILL said defendants had taken out a summons, returnable at 
Bristol on the 29th inst., under Section 9 of the Telegraphs Act of 1878, 
for obstructing their works, and if defendants succeeded in vetting an order 
on that summons plaintiffs could get а special сазе, and thus get a decision 
on the point in the High Court. 

His LORDSHIP: If you are going to do that I shall let the authorities 
at Bristol know what my construction of the section is, You had better, 
I should think, withdraw that summons. | 

Mr. MULLIGAN : It is a serious thing for the defendants to lay their 
wires underneath this tramway system when it is about to be converted to 
electric lines, 

His LORDSHIP: You must give me that on affidavit. To prevent these 
telephones from traveraing а roadway you know is impossible, 

Mr. MULLIGAN submitted that in апу case the defeudants ought to be 
put on terms. 

His LORDSHIP said it ought to be à part of the order that the 
defendants should submit to such restrictions as would be imposed by an 
arbitrator under the Act of 1878, if at the trial the Court should be of 
opinion that they had noright to do what they had done. 

Mr. ROSKILL said he would agree to that, and would do all he could to 
get the summons taken out by defendants withdrawn. 

Mr. MULLIGAN said plaintiffs had a prima fucie case, and they would 
give an undertaking in damages. 

His LORDSHIP: I cannot grant the injunction. I understand this 
to be a short point of construction as to which of two public bodies 
has the superior right to this street, neither of whom dre in possession. 
I consider it to be a matter of construction of the statutes, as to 
whieh two judges might very likely disagree, and оп which, what- 
ever view I came to, I might be wrong. I do not mean to stop a 
person carrying out a publie benefit when the only evils to be appre- 
hended are a claim of right, and secondly that he might do you harm if 
you converted your tramway into an electrie tramway which is met by 
his undertaking to submit to any provisions which the arbitrator might 
have imposed if he went to Sim in the first instance. Defendants must 
apply for leave to withdraw the summons at Bristol, and make such pro- 
vision for the security of the tramway company as might have been required 
of them if defendants had had to ask for leave in the first instance. ‘The 
action can be set down at once without pleadings, and the costs will be 
costs in the cause, 


Pritchard v. Bromley Electric Lighting Co. 


Last week an application was made to Mr. Justice Lawrence on behalf 
of Mr. A. W. Pritchard, of Bromiey, for au injuuction to restrain the 
Bromley Electric Lighting Co. (Limited) from proceeding with their works 
at West-street, Bromley, and especially from the erection of the chimney 
shaft. Plaintitf claimed damages for au encroachment upon his premises, 
and upon his right to light. 

After reading the affidavits filed on behalf of the plaintiff and affidavits 
in reply, and hearing arguments of counsel, the Judge held that it was 
purely а question for damages, and not for an injunction, and accordingly 
made no order on the plaintiff's summons, except that the costs of that 
application should be borne by the plaintiff in any event. 
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TRADE NOTES AND NOTICES. 


—— 


{Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offoes, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 


t THB STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 68. net; abroad, 68. 3d. This work is intended to serve as a 
guide to operators already in the tele ph service, and to those who desire 
do enter that service. t cable companies now insist that their 
operators and probationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. 

t KLgOTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
The Author hopes that, besides pees and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

"SUBMABINE CABLE-LAYING AND REPAIRING.”—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 

„% LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of а set of 40 Elemen and Advanced Exercises for 
use in Electrical pe. perpe classes. ese have been prepared by 
Dr. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's *' Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Form 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

“SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELEcTRIO Waves.” 
Being a Description of the Work of Hertz and his Successors.—By Dr. O. 
J. Lodge, with many original illustrations, Enlarged edition, 2s. 6d. net, 
2s. 9d. post free. | 

„ ELECTRIO Morrvn Power,” by Mr. Albion T. Snell contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has h 
much experience, The book is wel] printed, on good paper, and contains 
930 illustrations. Price 10s. 6d., post free ; abroad, 11s. 

„% DHR INCANDESCENT LAMP AND ITS MANUFACTURE. "—'Thia book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 8s. 

% ELEOTBO-CHEXISTBRY."—By Dr. G. Gore, Third Edition. Price 2s., 
post free. 

4 ARMATURE WINDINGS OP ELEoTRIO MacHINES."—By Н. F. Parshall 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 808., post free. 

„% TRI STEAM ENGINB INDICATOR AND INbDICATOR DIAGRAMS.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s, 6d., post free. 

t THE Авт OF ELECTROLYTIO SEPARATION OF METALS. "—4A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

“Tae MANUFACTURE oF ELEOTRIO Licht CARBONS."— A Practical 
Guide to the establishment of & Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

"THE BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-97.’ 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 

"MorivR PowzB AND GEARING FOB ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, O.E., M.I.E.E. Price 128. 6d., post free; abroad, 
13s. 6d. Prospectus post froe. 

"THE POTENTIOMETER AND ITs ADJUNOT8": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Ргіое 6s., 
post free; abroad, 6s, 6d. Digest post free, 

“The Blectrician" Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. i 


TENDERS INVITED. 


Extension of Time.—The Managers of the Central London Sick 
Asylum District require tenders for generating plant, and for wiring 
their new asylum at Hendon. Tenders to clerk to managers, 
Cleveland-street Asylum, London, by Sept. 12 (not Aug. 15). 


Extension of Time.—The Pemberton (Lancs.) District Council 
invite schemes for the electric lighting of the district. Schemes 
by Sept. 30 (not Aug. 14), to the Clerk, | 

The Corporation of Bangor invite tenders for the supply and 
erection of: (1) two water-tube boilers, economiser, brickwork, 
and flues ; (2) steam, exhaust and other pipes, steam pumpe, and 
feed-water heater ; (3) two 60-kilowatt steam dynamos, cer, 
booster, and 5-ton overhead travelling crane ; (4) switchboard and 
instruments; (5) accumulators ; and (6) mains. Additional par- 
ticulars are given in an advertisement elsewhere, and conditions, 
Specifications, &c., may be obtained from the consulting engineer 
(Mr. Е. Hastings Medhurst, B.Sc., M. I. E. E.), 13, Victoria-street, 
London, S.W., after the 16th inst. Tenders must be delivered to 
the town clerk (Mr. R. Hughes Pritchard), Bangor, North Wales, 
by Sept. 10. 


The Urban District Council of Buxton invite tenders for the 
following works in connection with their electricity supply scheme : 
—(1) Water-tube boilers and mechanical stokers; (2) engines, 
dynamos, pumps, condensing plant, crane, and tools ; (3) storage 
batteries ; (4) switchboard ; (5) steam, exhaust, feed, and drain 
pipes, and feed-water tank. Further particulars appear in our 
advertisement columns, and copies of specification, &c., can be 
obtained from the clerk to the District Council (Mr. Josiah Taylor), 
Town Hall, Buxton. Specifications and drawings can be seen at 
(but not obtained from) Prof. Alex. B. W. Kennedy’s office, 17, 
Victoria-street, Westminster, S. W. "Tenders must be delivered at 
Mr. Taylor's office not later than Monday, Sept. b. 


The Watford Urban District Council require tenders for the sup- 
ply and delivery of electricity meters and main cut-outs for twelve 
months from Nov. 1. Further information is given in an adver- 
tisement elsewhere, and specifications may be obtained at the offices 
of the consulting engineer (Mr. W. C. C. Hawtayne), Mansion 
House Chambers, 20, Bucklersbury, London, E.C. Tenders by noon 
of the 31st inst. to the clerk to the Council (Mr. H, Morten Turner), 
Council Offices, Watford. 


The Corporation of King's Lynn invite tenders for: (1) Build- 
ings, &c. ; (2) gas-producing plant ; (3) gas engines ; (4) dynamos, 
switchboard, motor transformer, electrical instruments, fittings, 
&c. ; (5) batteries ; (6) armoured cables and other mains, pipes, 
stoneware culverts, fuse boxes, &c. Further particulars are given 
in our advertisement columns, and copies of the specification, &c., 
may be obtained at the oflices of the consulting engineer (Prof. 
Robinson, C.E.), 13, Victoria-street, London, S.W.. Tenders to 
the town clerk (Mr. T. G. Archer), Town Hall, King's Lynn, by 
Wednesday, Sept. 7. 

The Corporation of Kingston-upon-Hull invite tenders for the 
supply of 45 electric motor cars, 20 trail cars, 2 sprinkler cars and 
2 traversing platforms. An advertisement elsewhere contains some 
further particulars. Specifications, &c., may be obtained of the 
city engiaeer (Mr. A. E. White), and tenders, addressed to the 
Chairman of the Works Committee, must be delivered at the Town 
Clerk's Oftice, Hull, before noon of Friday, 30th inst. | 

The Electric Lighting Committee of the Hull Corporation 
require tenders for the supply and erection of plant in connection 
with their electric lighting works. Tenders to Chairman of Electric 
Lighting Committee, Town Hall, Hull, by noon of Aug. 25th. 


The Corporation of Rochdale require tenders for boilers, fittings, 
&c , economisers, condensing plant, feed pumps, tanks, &c., steam 
and exhaust pipes, &c., travelling crane, switchboard, accumulators 
and cables. Tenders to Mr. James Leach, town clerk, Town Hall, 
Rochdale, by Sept. 6. 

The Wimbledon District Council invite tenders for the supply, 
delivery and erection of pipe-work. Tenders to oftice of Clerk to 
Council, Wimbledon, by 5 p.m. of 29th inst. 


The Eleetricity Committee of the Borough of Ashton-under-Lyne 
are willing to receive offers from persons desirous of entering into 
arrangements for the wiring of premises in the borough on а system 
of deferred payment. Offers by Aug. 29. . 

The British Electric Traction Co. invite tenders for the provision 
of the materials and the construction of the track and permanent 
way of about 13 miles of tramways in the Potteries district. Tenders 
to the Company's London offices by Sept. 5. 

The Halifax Tramways Committee require tenders for the supply 
of steel rails, points, crossings, fishplates, soleplates, tie-rods, 
bolts, centre and side poles, for about five miles of tramway. Ten- 
ders to the Town Clerk by 24th inst. 

The Buxton Gardens Co. (Limited) require tenders for the 
electric lighting of the pavilion and gardens. Tenders to Secretary 
by Sept. 20. 
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Tenders are invited for wiring the premises, stables, &c., of the 
Northern Co-operative Co., at Millbank, Berryden, Aberdeen. 
` TenderstoSecretary, 54, Loch-street, Aberdeen, by6 p.m., 24th inst. 


The Committee of the Ashton-under-Lyne Conservative Club 
invite tenders for the electric lighting of the club buildings. 
Tenders to Secretary by 27th inst. 


The Parish Council of Princes Risborough (Bucks) invite tenders 
for lighting the town from Sept. 1 to April 30. 


The Société Nationale des Chemins de Fer Vicinaux, Brussels, 
invite tenders until Sept. 7 for the supply of the electrical energy 
required for the operation of the Vicinal" railways between 
Liege and Berleur and between Liège and Voltem. Tenders to La 
Société Nationale des Chemins de Fer Vicinaux, 26, Rue de Ја 
Science, Brussels, from whence particulars may be obtained. 


TENDERS RECEIVED AND ACCEPTED. 

The Lighting Committee of the Cardiff Town Council now recom- 
mend the acceptance of the tender of Messrs. Siemens Bros. and Co. 
for the supply of a steam alternator, It will be remembered that 
the Committee were equally divided as to the merits of the tenders 
submitted by Messrs. S. Z. de Ferranti (Limited) and Easton, 
Anderson and Goolden. The present recommendation was carried 
by the casting vote of the chairman. 


The Guardians of the Northwich Union have accepted the tender 
of Messrs. Ames, Garrard and Co. for the electric lighting of the 
workhouse, at £148. 10s. 


The Gas and Electric Lighting Committee of the Aberdeen Town 
Council have accepted the tender of Messrs. Crompton and Co. for 


supplying patent insulators for the prevention of waste in the elec- 


tric culverts at £1,186. The estimated cost of fitting up the culverts 
is £950, total £2,136. | 2 


The British Thomson-Houston Co. have obtained the contract 
for the supply of 16 complete motor-cars for the St. Helens tram- 
ways. Eight of these will be large bogie cars, with top seats, to 
carry 68 passengers, and the remainder will be single-truck cars, 
with top seats, and adapted to carry 53 passengers. The Halifax 
Corporation have also placed their first car extension contract with 
the same company. 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Derby require an electrical engineer and 
manager for their electricity supply works in succession to Mr. 
J. E. Stewart, resigned. Salary £350 per annum, with privilege of 
taking two pupils. Further particulars are set out in an advertise- 
ment elsewhere, and applications must be sent to the town clerk 
(Mr. Н. F. Gadsby), Town Hall, Derby, by noon of 31st inst. 


Applications are invited for the post of assistant.lecturer and 
demonstrator in physics and electrical engineering at Hartley 
College, Southampton. Salary £120 per annum. Particulars may 
be obtained of the clerk (Mr. D. Kiddle), and applications must be 
in by Saturday, Sept. 17. See also advertisement on another page. 


The West Ham Corporation invite applications for the positions 
of lecturers in telegraphy and telephony and lecturer and workshop 
instructor in electric wiring for their Municipal Technical Institute. 
Further particulars are given in an advertisement elsewhere. 
Applications to the Principal of the Institute, West Ham, E., 
before Sept. Ist. | 

An advertisement elsewhere announces tbat the Electric Light- 
ing Committee of the Portsmouth Town Council are prepared to 
accept pupils with a mechanical training at a premium of £50 per 
annum. 


The Blackheath and Greenwich District Electric Light Co. 
requires an electrical engineer to act as clerk of works under the 
consulting engineer. Applications to Secretary, 11, Charing-cross- 
road, London, W.C., by 22nd inst. 


The Electric Lighting Committee of the Watford Urban District 
Council invite applications for a resident electrical engineer. 
Applications to clerk to council (Mr. H. Morten Turner), Council 
Offices, Watford, by the 24th inst. 


An electrical engineering draughtsman and designer is required 
in the electrical engineering and applied physics department of the 
Northampton Institute, Clerkenwell, London, E.C.; also an 
instructor in electrotyping and stereotyping and a junior demon- 
strator, specially qualified in wiremens' work. Applications to Dr. 
R. Mullineux Walmsley, Principal of the Institute, by Aug. 27. 


The Electricity Committee of the Borough of Ashton-under-Lyne 
require а Dorough electrical engineer at а commencing salary of 
£250 per annum. Applications by Aug. 27. 


BUSINESS CHANGES. 


Messrs. Frederick Cammann and Frank Pendergast, electrical 
engineers, 23, John Bright-street, Birmingham, have dissolved 
partnership. 


The Simplex Steel Conduit Co. (Limited), of Coventry-street, 
Birmingham, have opened a London office and warehouse at 
Mansion House Chambers, 20, Bucklersbury, E.C., where a stook 


of conduit and accessories will be kept. Mr. E. Sheppard, late 
electrical engineer to the Peninsular and Oriental S. N. Co. = the 
wing 


Royal Docks, has been appointed London representative. 
to the large demand for their steel conduit system, the Company 
are making additions which will more than 
plant, | 

BANKRUPTCIES AND LIQUIDATIONS. 

The trustee (Mr. Harold Brougham, Official Receiver) in the 
bankruptcy of George Frederick Lee, electrical engineer, 40, 
Wandsworth Bridge-road, Fulham (lately trading as Lee and 
Hancock, at 111, Sydney-street, Chelsea) has been released. 

A receiving order has been made against F. W. Henton and Co., 
electrical engineers, 24, King William-street, Strand, London, 
W.C. The first meeting of creditors will be held on 25th inst., 
and the public examination on Oct. 11, at Bankruptcy-buildings, 
London, W.C. 

It has been resolved to wind up Esson Motor (Limited) volun- 
tarily, and to appoint Mr. J. C. Macgregor liquidator. 


ouble their present 


Motor Car Exhibition.—An exhibition of British and forei 
motor cars will be opened on Monday next at the Agricultural Hall, 
London, N. There will be over 100 electrical, petroleum and 
steam vehicles displayed. The exhibition will be under the manage- 
ment of Mr. C. Cordingley. | 

Arc Lamp List.—Messrs. Н. V. James and Mills and Co., of 
Salford, forward a neat pocket list of prices and particulars of the 
„James " Arc lamp. 


Concentric Wiring.—An advance copy of a pamphlet issued by 
the Safety Concentric Wiring Co. is to hand, The pamphlet is 
illustrated. 

Accessories List.—Messrs. Davies, Kent and Stewart forward 
a useful list of electrical accessories and apparatus. 

Exhibition.—The Board of Trade have received a copy of the 
general rules and programme of the exhibition of electrical 
appliances which is to be held at Como, Italy, next year. Some 
further particulars have already appeared in The Electrician, and 
the rules and programme may be inspected at the Board of Trade. 

Parcel Post Extensions.—Parcel post packages can now be 
forwarded to the Comoro Islands, the Banks and Santa Cruz 
Islands, Formosa, and Tsintau (China). 

Exports of Electrical Apparatus and Material. —The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from Aug. 10 to 
Aug. 16, with the porta of destination :— 

Argentina—Buenos Ayres, £9. Australasia— Adelaide, £25 ; Hobart, 
£468 ; Melbourne, £139 ; Sydney, £157; Wellington, £25. Belgium — 
Antwerp, £45. British Guiana—Demerara, £649 (including £640 tele- 
graph material) Canada e Halifax (N. S.), £350. Ceylon—Colombo. £287. 
China— Shanghai, £68. Egypt— Alexandria, £27. France Bordeaux, 
Boulogne, £225 ; Dunkirk, £300 ; Paris, £18. Germany—Hamburg, £280. 
India Bombay, £28; Calcutta, £691. Russta—St. Petersburg, £30. 
South Africa—Cape Town, £144 ; Chinde, £1,050 ; Durban, £155. Straits 
Settlements— Penang, 881. Sweden —Stockholm, £73 (telegraph wire). 
Uruguay—Monte Video, £320 (telegraph material) Total £5,669, against 
£17,244 in the corresponding week last year (Aug. 11 to 17). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 

Ashford.—A special meeting of the District Council will be held 
on Sept. 7 to euthorise application being made for a Provisional 
Order. 

Ashton-under-Lyne.—The minutes of the Electricity Committee 
presented at the last meeting of the Town Council reported that as 
the Town Clerk had expressed the opinion that the Local Govern- 
ment Board would not grant borrowing powers for '' free" wiring 

urposes, it had been decided to advertise in the local and 
Manchester papers, inviting tenders for free wiring schemes. The 
neighbouring authorities are to be asked whether, in the event of 
the Corporation promoting a Billin Parliament authorising them to 
take a lease of electric lighting, &c., powers outside the borough, 
the outside authorities would be willing at the same time to apply 
for Provisional Orders; aud, on the necessary powers being 
obtained, whether the authorities would be prepared to enter into 
an arrangement for the Corporation to supply electrical energy in 
their districts, either to the authorities wholesale or to consumers 
direct. The minutes were approved. 

Asylum Lighting.—The Richmond (Dublin) Lunatic Asylum is 
to be lighted electrically. The Governors anticipate a saving of 
£600 per annum by the adoption of the electric light. 

Barnes. А special committee has been appointed by the District 
Council to consider the various aspects of the electric lighting ques- 


pre 
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tion, more particularly as to the desirability of transferring its 
Provisional Order. 


Berkhampstead.—The Board of Trade having forwarded to the 
Berkhampstead District Council an application by the Bedford 
Electric Lighting Co. for a further extension of two years to comply 
with the terms of their Provisional Order for Berkhampstead and 
Northchurch, the Berkhampstead Council have passed a resolution 
against granting an extension of time. 


Bristol.— At the meeting of the Electrical Committee on Friday 
several applications were received for the supply of current for 
lighting and power purposes. It was decided to lay cables along 
the Quay from Bristol bridge to the Granary, and it is expected 
that a supply of current for working lifts and other appliances will 
be taken from these mains.] The supply will be on the continuous- 
current system. An application for an extension to the new rope 
works about to be constructed by Messrs. Terrell at Arno's Castle, 
Brislington, was also entertained provided Messrs. Terrell under- 
take to receive the power for a fixed number of years. Further 
considerable extensions of the mains were also resolved upon. 


British Investments in Turkey.—The Financial News says: 
It is reported at Berlin that Sir E. Ashmead-Bartlett, M.P., when 
staying recently in Constantinople with a view of obtaining from the 
Porte certain electrical concessions, has been advised to endeavour 
to come first to an understanding with the important German elec- 
trical concerns. Sir E. Ashmead-Bartlett has, indeed, been in 
Nurnberg and other German towns, it is understood, for the 
purpose of carrying on negotiations with German electrical com- 

nies. So far, however, there is no news of any practical result 

aving been obtained. 


Cape Town.—The Harbour Board have before them a scheme 
for the erection of electric cranes at the docks and for removing 
cargo direct from vessels to a central store within the dock area by 
means of electrically-propelled lorries. 


Colwyn Bay.--The public inauguration of the electric lighting 
of the new promenade of this popular watering place took place on 
Tuesday evening, "The current was switched on by Mrs. Herbert 
Roberts, wife of the М.Р. for West Denbighshire. The promenade 
is 1,452 yards in length, and the lighting is etfected by means of 
24 arcs. The contractor was Mr. Bertram Thomas, of Manchester, 
who executed the work to the specification of Mr. S. V. Clirehugh, 
of Manchester. 


Coventry.—The Local Government Board have sanctioned the 
borrowing of а further sum of £29,850 for electric lighting purposes. 


Douglas (Isle of Man).—Acting on the advice of their consult- 
ing engineer, Prof. J. A. Fleming, the Town Council are negotiat- 
ing for the purchase of a site for electricity supply works. 


Electric Arc Lights to the Rescue.—Arc lamps are to be 
erected in the forecourt and stable yard at Marlborough House, 
which are at present indifferently lighted by gas. On occasions of 
State concerts and balls, the absence of à good light has caused 
much inconvenience and several mishaps. 


Falkirk.—The Central Electric Lighting Association, which was 
recently formed for the purpose of supplying electric current for 
lighting certain shops in this town, has given the contract for the 
generating plant to Messrs. Thomas Laurie and Co., a local firm. 
The plant is to be in running order by October, and will have a 
capacity of 150 16-с.р. lamps. A battery capable of supplying a 
similar number of lights is also to be provided. 

Greenock.— The Police Board on Tuesday approved the report 
of their Electric Lighting Committee recommending the employ- 
ment of a resident electrical engineer at a salary of £300 per annum. 


Halifax.—In consequence of the success of the introduction of 
electric tramways in this town and district it has been decided to 
considerably extend the lines, and an additional five miles of route 
is to be equipped without delay. 


Hertford.—The Electric Sub-Committee's report on the offers 
recently received for the transfer of the Hertford Provisional Order 
was considered at the last meeting of the Town Council The 
Committee were of opinion that the terms offered by the Municipal 
Electric Supply Co. were the most advantageous, and they recom- 
mended that this offer be accepted, and that the draft agreement for 
the transfer of the Order should, subject to the approval of an elec- 
trical expert, be passed. The Committee also asked for authority to 
instruct Mr. E. Manville to act as expert on behalf of the Corpora- 
tion. The Committees report was adopted. The agreement 
provides for a lease of the Order to the Company with right of 
repurchase by the Council at the end of 10 years (and at any time 
thereafter) by giving two years’ notice, at a valuation to be fixed by 
independent valuers. The site of the station to be mutually 
approved, the Company undertaking to providea supply of electric 
current in the compulsory area in Bengeo, and such other parts of 
the town as may be agreed with the Committee, within 12 months. 
Electricity for publie lighting or other purposes would be charged 
on the Brighton scale at 1jd. per unit after the first hour's use at 
8d., current for private lighting would be supplied at 2d. per unit 


after the first hour's use at 8d., and the necessary interior wiring 
would be executed free of cost. The ia oed consider that the 
continuous current low-pressure system of distribution best suited 
to the town. 


Huddersfield.—The Electrical Engineer reported at the last 
meeting of the Town Council that the number of customers of the 
electricity department had increased from 698 in July to 707 in 
August, and the equivaient number of 8-c.p. lamps connected had 
also largely increased. During July 24,289 unita were metered, 
compared with 19,087 last year, an increase of 27 per cent. 
Mr. C. R. Brown, an assistant at the works, has resigned, and 
Mr. J. W. Turner has been promoted to fill the vacancy. 


Johnstone.—The greater part of the last sitting of the Police 
Commissioners was occupied in a discussion on the electric tramway 
proposals of the British Electric Traction Co. The deputation, 
which recently visited Rouen and Havre for the purpose of inspect- 
ing the electric tramways in those towns, presented its report, 
recommending the adoption of similarly constructed tramways in 
Johnstone and district. Provost Thomson considered the system 
would be a great benefit to Johnstone if introduced, and succeeding 
speakers coincided in this opinion. The objection to the poles and 
wires was considered, but the opinion generally expressed was that 
these were somewhat ornamental and not at all unsightly. It was 
decided to invite the Company to ‘‘ come to Johnstone as quickly 
as possible." 


Kirkcaldy.—It is stated that the Town Council have decided not 
to proceed with their electric lighting and traction scheme. Efforts 
are being made to form a company to carry out the project. 


Light Railways.—The Light Railway Commissioners have 
rejected the two applications for the construction of light railways 
in the St. Just and Land's End districts. 

Limerick.—A special meeting of the City Council was held last 
week to consider an application of the Limerick Electric Tramway 
Co. for authority to proceed with their electric tramway scheme. 
After hearing the Company's legal and technical advisers the 
Council, although formally approving the principle of electric tram- 
ways, decided to postpone the consideration of the matter. 

Liverpool.—The Tramways Committee recommend the City 
Council to authorise the preparation of plans, sections, and 
estimates to continue the electric tramways from the termination of 
the present experimental lines. 


Llandudno.—The District Council have received the sanction of 
the Local Government Board to borrow £25,000 for electric lighting 
purposes. 


Maidstone.—On the recommendation of the Electric Lighting 
Committee the Town Council propose to invite designs for а 
combined electric lighting and refuse destructor scheme similar to 
the Shoreditch works. Messrs. Kincaid, Waller and Manville wiil 
adjudicate upon the schemes when submitted. 

Moss Side.—The District Council notified the Manchester 
Corporation of the advisability of extending their electric light 
mains to the Moss Side district. Tenders are to be obtained for 
wiring the Council offices. 

Newcastle.on-Tyne.—Dr. J. Hopkinson has presented his 
report to the Town Council on the advisability of adopting electric 
traction on the local tramways. The overhead trolley system of 
traction is recommended, апа the whole system could be worked 
from one central power station at City-road. Current for street 
lighting could also be supplied from the power station. Mr. 
Colam's report on the suitability of cable traction has not yet been 
presented. 

Newton Abbot.—The question of the proposed application for 
Provisional Order has been deferred pending а conference w! 
Edmundson's Electricity Corporation, who are also anxious to 
obtain electric lighting powers for the district. 

Petersfleld.— The Urban District Council, acting on the recom- 
mendation of its Lighting Committee, have adopted Mr. A. H. 
Preece's scheme for the electric lighting of the district. А 
Provisional Order will be applied for next session. 

Portsmouth.—At the meeting of the Town Council last week 
the Electric Lighting Committee submitted a draft agreement 
with the National Electric Free Wiring Co., and recommen 
its approval by the Council. Mr. Murtough said the Company 
would free wire a house for $d. per unit of electricity con 
sumed per 8-c.p. lamp. It was anticipated that if the agreement 
was entered into thousands of residents of Portsmouth wo d 
use the electric light who would never do ao if they were com: 
pelled to pay a lump sum for the fittings. It was compu 
the average cost of fixing a lamp was 17s. 6d. per 8-c.p. lamp, 
required 16 units per year, and this meant to the Company 18. on 
178. 6d. The system had been adopted at Blackpool, Taunton, 
West Ham, Worcester, and by several electric supply companies, 
Ko. There was (Mr. Murtough admitted) a feeling that it might 
interfere with the legitimate business of tradesmen in the wiring 
business, but he could not see it; and even if it did, he maintained 
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it was not the duty of the Council, for the sake of individual 
interests, to stop the progress of their electric light station, as they 
had machinery equal to thousands of lights more than they were 
now supplying. А long discussion ensued, and eventually the 
report was referred back by 21 votes to 3. | 


Rhyl.— The electric lighting scheme proposed by Mr. Buddicom 
was further discussed at the last meeting of the District Council 
and was favourably received. Further particulars are, however, to 
be submitted for consideration at a future meeting. An applica- 
tion for permission to construct an electric tramway from Rhyl to 
Prestatyn has been referred to a committee. 


Singapore (July 14).— The devices to which the opponents of 
electric lighting will resort in order to discredit that illuminant are 
very clearly shown by the latest advices to hand from Singapore. 
Our correspondent is in close touch with electrical work in that 
part of the world, where, owing to the high price charged for gas, 
and its vile quality, almost any substitute must be an improve- 
ment. This is, doubtless, felt to be the case by those who control 
the gas supply, and hence every serious attempt to introduce elec- 
tric lighting is met with timeworn comments as to its costliness, 
uncertainty, and irregularity—its detractors preferring to ignore 
the fact that these appellations have long since been demonstrated 
to be grossly untrue. The article from the Rangoon paper, which 
we abstract, shows how the land lies, and certainly as a ‘‘ puff pre- 
liminary of the incandescent gas light, it could not have been 
outdone by the honest London financial press, whose methods are 
now being investigated under the Hooley bankruptcy proceedings. 
Our correspondent writes :— 

You doubtless remember the attempt of Major McCallum, R.E., C.M.G. 
(now Colonel and Governor of Lagos), and myself in 1892-3 to introduce 
public electric lighting into Singapore (vide The Electrician, Feb. 10, 1893), 
also the articles by my brother, Mr. G. E. V. Thomas, on the same subject, 
to which you referred in The Electrician of Oct. 9, 1896. You will be 
interested to learn that at last, after many years of inefficient lighting by 
gas, the municipality have terminated their contract with the Singapore 
Gas Company. As, however, they are not prepared at once to adopt elec- 
tric lighting they have arranged to light temporarily with oil lamps, thus 
allowing time (one would think there had already been sufficient time !) to 
form a conclusion as to what kind of lighting will suit them best. The 
effect of the loss of the public lighting contract on the Gas Company will 
probably be to send them into liquidation, as their number of private con- 
sumers ie practically insignificant. But this, in my opinion, does not justify 
their misleading and inaccurate advertisement (copy of which I enclose), 
which professes to give a table of comparative costs of illuminants, We 
have, therefore, caused the advertisement which appears under that of 
the Gas Company, to be published in the local paper.“ 
The Gas Company's estimate of the cost of electricity per unit (which for 
the purpose in view we adhered to) is too high, as we have often pointed 
out; the fact being that owing to our equatorial position, which ensures 
for X а very constant load factor and an unvarying number of hours of 
lighting per diem throughout the year, and owing to the cheapness of 
native labour and to other local conditions which I need not now enumerate, 
it is possible to supply current from a properly designed central station 
here at rates considerably below home charges. Ап article “Gas v. 
Electricity," which someone has had inserted in the Singapore Free Press 
(and which I enclose), will perhaps amuse you who are fortunate enough 
to live in a land of successful municipal electricity supply undertakings, 
but as it will only too willingly be accepted as gospel here — where 
“electricity is in its infancy " ia still the generally accepted catch-phrase. 
Such articles call for some editorial comment on the dishonesty of such 
Misrepresentations, and thus help Rangoon and Singapore at the same 
time.— Yours truly, О. V. THOMAS, 

The following is an abstract of the article referred to :— 

GAS v. ELECTRICITY. 
(“ RANGOON TiMES " CORRESPONDENT.) 

“ For some considerable time past the Rangoon Municipality have been 
seriously considering the advisability of adopting some new system of 
lighting our roads. The possibilities of the wretched kerosene lights have 
been teated to their utmost limit, and it is generally felt that we want 
something better. Gas andelectricity are the only other methods, Electricity 
is the newer system and consequently has excited rather more interest, but 
it is still a luxurious method. , . . . No municipality, however, is in 
а position to enter upon a scheme which may, and very possibly will, result 


*The advertisements referred to are as set out below (the dollar value 

is the Mexican dollar) :— 
| Gas Company's. Notice. 

The Singapore Gas Co. (Limited), in conjunction with Messrs, D. Brandt 
and Co., will shortly be able to supply the latest scientific Welsbach gas 
burner, which makes coal gas the cheapest artificial illuminant. Compa- 
rative cost of 1,000-c.p. by various illuminants :— 


Incandescent electricity at 8 watts per candle and 80:25 per unt... .. 80.76 
Acetylene дав = to 20 cubic ft. at 32U per 1,000..................555+59 4. 0.40 
Very best petroleum = to 0.714 of a gallon at 80.2... . 0.18 


Singapore coal саз = to 40 cubic ft. at 33.80 рег 1,000 ... 5 0.15.2 
Messrs. Thomas's Rejoinder. 
Comparative cost of 1,000-c.p. by various illuminants :— 
Singa 


pore coal gas, ordinary burners —to 312 cubic ft. at 83.80 per 1,090 . . 81. 103 
Incandescent electricity at 3 watts per candle and 30.25 per unit . 0.75 


Acetylene gas = to 20 cubic ft. at 820 рег 1,000....... . 0.40 
ery best petroleum to 0.714 of a gallon at 30.255 Sarees «osos OIS 
Singapore coal gas—to 40 cubic ft. at $3.80 per 1, 000õůhc:nn , 0.15.2 

Electricity.—Arc lampa—to 272 watts at 30.25 per unit eds Ee as 61 


in а far greater expenditure than would be justified by results. The 
electric light, во far, has not shown itself capable of standing the solid, 
hard work required of it as a street illuminant. We admit that the 
possibilities of electric light are still unknown, and it may possibly in years 
to come become cheaper, more reliable, and more efficient than is now the 
case, but во long as it is an expensive luxury we should hesitate to recom- 
mend its adoption for municipal street lighting. If it is shown to be the 
best thing that the municipality can adopt, all the circumstances being 
carefully considered, then we should welcome its introduction into our 
streets. It must be remembered, however, that its reputation for 


unreliability is such that it has been found necessary to have a double 
system of cables by which every alternative lamp is fed from а separate 
main in the hope that at least one will hold out while the other is being 
repaired ; and even in London, where the installations have been put up 
regardless of expense by the most iminent experts, of the day, the gas 
companies have, on many occasions, been hurriedly called upon to come to 
the rescue of the electric light. . . . In а subsequent article we 
shall deal with the relative merita of the gas and electric systems. In the 
meantime it is interesting to read in the English papers to hand of the new 
system of domestic and street-lighting which is being exhibited by the 
Welsbach Incandescent Gas-Light Co. (Limited.) The gas 
burners can now be made to work efficiently in much smaller sizes, and 
little ones using one cubic foot per hour give as much light as larger ones 
consuming six times as much." 

Stoke Newington (London).—In response to intimations of 
intention to apply to the Board of Trade for Provisional Orders for 
this district by several electric lighting companies, the local Vestry 
intimate that as they are in possession of a Provisional Order and 
are about to exercise their powers under the order the applications 
referred to will be strenuously opposed. 

Telephone Municipalisation.—The Glasgow Special Telephone 
Committee on Tuesday decided to renew their application to the 
Postmaster-General for a licence to establish a municipal telephone 
exchange, and a deputation will shortly wait upon the Duke of 
Norfolk and Mr. Hanbury to press the application. 

The Huddersfield Town Council have also decided to renew their 
application to the Postmaster-General for a telephone licence. 

Telephone Trunk Line Extensions.—Trunk line telephonic 
communication is now established from Dublin to Wexford and 
Waterford. 


Withington.—The District Council notifies its intention of trans- 
ferring its Provisional Order (1897) to the Manchester Corporation. 
The Withington Council reserves the right to purchase the under- 
taking, to regulate the price of electric current, conditions of 
supply, &c. 

Workhouse Lighting.—The Hastings Guardians are recom- 
mended to adopt electric lighting at their new workhouse. 

The Hampstead Guardians have instructed their consulting 
engineers (Messrs. Massey and Allpress) to proceed at once with 


the preparation of specifications for wiring the new workhouse 
buildings. 


COMPANIES' MEETINGS AND REPORTS. 


Consolidated Telephone Construction and Manufacturing 
Co. (Limited). 


An extraordinary general meeting of this Company was held yesterday 
at Winchester House, London, E.C., Mr. C. L. W. FitzGerald presiding, 
to consider the present position of the Company, and to pass such resolu- 
tion or resolutions as to the continuance or closing of the Company's busi- 
ness, or otherwise, as the meeting might determine, and if the meeting 
should so determine, to pass the following resolutions :— 

1. “ That the Company be wound up voluntarily." 

2. “That Mr. C. L. W. FitzGerald, Sir Alexander. Armstrong, К.С. B., 
Mr. Arthur Henry Baker and Mr. Henry Grewing, the present Directors of 
the Company, be the liquidators, And, finally, as to the remuneration of 
the liquidators." 

The SECRETARY (Mr. Charles Curtoys) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, it will be in your recollection that 
efforts have been made at the last three general meetings to induce your 
Directors to place the Company in liquidation, and that this course was 
opposed by the Board. Your Directors, however, pledged themselves to 
at once inform the shareholders when they thought the time had come to 
take such а step. А circular was issued last year, and it showed 
that the Board had an overwhelming majority of votes—the figures 
being: for the Board, 109,000; against the Board, 19,100. I may 
add that the Directors themselves hold 20, 000 shares which are 
not included in the 109,000. I think in the face of that cir- 
cular, and the results of the poll, it shows you how absolutely 
bona fide are our actions on your behalf in calling this day an extraordinary 
general meeting to propose the voluntary liquidation of the Company. 
You may ask what has caused this change of opinion. You must 
remember that we boped for much by the removal of the factory to 


| Coventry—hopes which, unfortunately, have not been fulfilled. — 'l'hat 


which has really decided ив is the very unsatisfactory trading account for 
the past year, and the lack of orders to keep the factory going. We have 


had to take up various other manufactures without any success, Indeed, 
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our doing so has led to a loss instead of a profit In 1897 

our trading profit was £2,021; this year £92. In addition, we have 
increased, in the same period, our stock from £7,912 to £9,260, an 
increase of £1,348 which is really so much loss as we have converted our 
golden sovereigns into stock which we cannot sell. I find also that our 
cash balance for March 31, 1897, was £8,905, and is now £2,100. Of this 
sum dividends paid to you accounts for about £5,930, and the balance has 
apparently gone in stock, &c. It is this which has decided us to call you 
together. Of course, the officials and employés of the Company are 
anxious to go on. Personally, I am very sorry I cannot see any manufac- 
turing outlook which would justify us in still struggling on. I, for one, 
cannot suggest to the shareholders the carrying on of this business merely 
to pay salaries. I should tell you, however, that our sales for the last 44 
months have been £3,100, and that we have £1,700 of orders on hand. 
What we suggest to the shareholders is a slow liquidation, conducted with 
alleconomy. This liquidation cannot be hurried if the shareholders are 
to derive much benefit out of it, as I shall show you. Your business assets 
consist of what I consider three items- -first, your manufactory, including 
the freehold, the plant and the stock ; secondly, your private-wire 
business ; and thirdly, your investments and book debts, Now, it 
is in our minds to first of all try and dispose of the factory as a going 
concern; if unable to do so, to execute all existing orders, including 
contracts which have a year or so to run, and then sell the factory, 
the freehold, the plant, and the stock. Your private-wire, business 
is now paying its way, and we are hopeful that we might sell this business 
as à going concern: if not, it can be carried on at small cost. Some of the 
contracta of these lines do not terminate until 1905. I now come to the 
investments. Debts owing we shall, of course, collect ; also the dividends, 
88 they accrue, all of which will go to swell the amount to be eventually 
received by the shareholders. The 500 National Telephone Ordinary 
shares, and the 1,000 United River Plate shares can be realised at а favour- 
able opportunity. The realisation of the 2,000 6 per cent. and the 
10,500 8 per cent. Debentures of the Anglo-Portuguese Telephone Co. will 
depend on our ability to sell that undertaking ; the 20,000 Preference 
апа the 189,995 Ordinary shares of the Edison-Gower Bell Telephone Co. 
are also dependent on what the Anglo-Portuguese Telephone Co. can be 
sold for. In connection with the Edison-Gower Bell Co., we have the law 
suit in Belgium, which, of course, will be carried on by us to the bitter end. 
So far we háve received about £14,000 from the action, which has lasted 
ten years. It does not seem as if the lawyers in Belgium were in a great 
hurry to settle matters for their clients. The course we are now proposing 
would include the doing away with the heavy expenses amounting last year 
to £1,800, the taking of a much smaller office, and a general reduction of 
expenses. I cannot think that the liquidation will be an easy опе; it 
will not ; but I do think that, with the help of my colleagues, we shall in 
time return something substantial to our shareholdera. An alternative to 
liquidation has been proposed by Sir Alexander Armstrong. It is to con- 
sult an expert on the subject of whether the factory cannot be made to pay. 
Of course, it could be made to pay, if we could get orders as we used to do. 
No amount of experta can create orders for us. I for one fail to see where 
our manufacturing business is to come from. Free trade has killed 
many businesses, and it has killed us. And here, I must pause, 
because, since we last met you the Parliamentary Committee, 
which has been sitting and enquiring into the telephone question, 
have issued their report, in which they state that they 
think the Post Office should compete with the National Telephoue 
Company. I take it that that means the Post Office should start ex- 
changes as agaihst the National Telephone Company, but if the Post 
Office will not do that, the suggestion made by the committee is that any 
town asking for a licence to establish а telephone exchange should be 
granted such a licence, That might possibly give us a hope of further 
business. Of course, it is very diflicult to say what will be the result. I 
personally think very little of the chances of the Post Office starting 
agaiust the National Telephone Company because they are already 
in competition with that Company and do not seem to get on 
very well. Therefore, I do not see much iu that, but if the 
municipalities took it up there is the possibility of our getting orders for 
telephones, and it is just that point which gives one little bit of hope, and 
I should like to have an expression of opinion from the shareholders them- 
selves as to whether they think this alternative to liquidation should be 
accepted, We, of course, have not asked for proxies ou this occasion. We 
felt it would not be a fair thing to do, because we thought it probable the 
proxies would be given to usto support us in whatever step we thought fit 
to take. What we want is the opinion of the shareholders. The share- 
holders can refuse to carry this business on, or they can tell us to go on 
with it. We shall be glad to hear what they have to say. 

Mr. WOOLLEY expressed his surprise at the rapidity with which the 
Board had been converted to the idea of the liquidation of the Company. 
He was not hostile to the Board by any means, but he strongly objected to 
the drastic character of the resolutions now before the meeting. Moreover, 
he was of opinion that they had been submitted at a most infelicitous 
occasion. He was of opinion that there was a great deal of common sense 
in the proposal which, as the Chairman had told them, had emanated from 
Sir Alexander Armstrong. The strictures passed by the Select Committee 
on the National Telephone Co. were, he thought, well deserved, and he 
believed they were calculated to increase the chances of future prosperity 
for this Company. Therefore the present was no time for them to wind 
up the Company. | | 

Mr. LAWSON said һе could never understand how it was that this 
Company, which was supposed to have the lead in its particular kind of 
business, should have been knocked over, as it were, within about six 
months after the expiration of its patents, Hedid not think, even if they 
closed the factory, there was any reason why they should wind up the 
Company. It might be continued аз a kind of trust company to hold 
their other securities. 
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Sir ALEXANDER ARMSTRONG, speaking as the oldest member of 
the Board, said he regretted to say he was not in accord with his 
colleagues on the Board on the present occasion. Asa matter of fact, he 
considered it would be a premature step to put the Company into liquida- 
tion just now. It would be a great deal better, if possible, to reorganise 
it in some way or other. He suggested that an expert should be engaged 
to make a special report on the state of business, to visit their factory and 
see whether or not it were possible to make any changes. It appeared to 
him that, with the prospeets before them, they might entertain very good 
hopes for the fnture. Their sales this year had been £500 more than in 
the corresponding period of last year, and he thought they might look 
forward to getting some support from the Post Office if they took the 
telephone business in hand. The Post Office had always been a very good 
friend to this Company. 

Mr. BUCK stated that some two or three years ago he was one of the 
strongest advocates of liquidation. In view of altered circumstances, how- 
ever, he thought that liquidation now would be wrong. There were no 
means two or three yeara ago of knowing what the Government would do 
in connection with the National Telephone Co. If licences were granted 
to municipalities, as recommended by the Select Committee, it should 
make a considerable difference to the business of this Company, and so he 
thought they should stick to their guns now, and see what the result 
would be. 

Mr. STOOPE did not think much was likely to come of the recommenda: 
tions of the Select Committee in reference to the National Telephone Co. 
that would benefit this Company. What guarantee was there that if & 
change were made in the direction of giving licences to municipalities that 
orders would be placed with this Company? Brighton, which had a large 
telephonic system, got its telephones from abroad, he believed from Sweden. 
There must be a reason for that, and that reason must be that this 
Company's machines were not 80 good nor 80 cheap. He thought there 
must be something totally wrong in the management of this Company, aud 
it would be useless to go on as at present. | 

Mr. BROWN said he was rather behind the ecenes in telephony, and аз 
the management of this Company had been called in question, he felt 
bound to say that it was both effective and efficient. The reason they 
were cut out was that Continental telephones were supplied much cheaper 
by reason of cheaper labour, and, he was sorry to say, owing to foreigners 
doing their work better than the English working man. 

The GENERAL MANAGER desired to thank the previous speaker for 
what he said about the management. Не had had no converaation with 
any shareholder about the matter, but he must say it was rather welcome 
to get a little encouragement in view of the discouraging things one heard 
from time to time. 

The CHAIRMAN, in reply, said : I have told you, gentlemen, ever 
since competition set in that we were practically unable to make any profit, 
and it is simpiy the free trade of England that has killed your busines. 
I have heard it mentioned that we cannot make telephones. I think 
before anyone makes а statement like that they should try а foreign one 
and an English one. The only private licence which has been granted 18 
for the isle of Guernsey, and there our telephones are used. 

After further discussion, Sir ALEXANDER ARMSTRONG, with the 
approval of the CHAIRMAN, moved 

‘That an inquiry be made by « committee consisting of Mr. Stoope, Мт. 
Lawson, Mr. Woolley, Mr. Grewing and myself, with the assistance of an 
cxpert, as to the company’s business, and the peoxpects of carrying if on 
prontahly and as to the present expense connected with the management ; @ 
that the mecting be adjourned to a day hereafter to be fi. ed by the Chairman, 
to consider the result of the inquiry.” 

A shareholder seconded the resolution, which was agreed to unanimously. 

The SOLICITOR having stated that when the report was prepared the 
Chairman would again summon the shareholders together, the proceedings 
terminated, 


Imperial Tramways Co. 

The ordinary general meeting of this Company was held at Bristol on 
Tuesday. At the outset, the Chairman (Mr. GEORGE WHITE) congratulated 
the shareholders upon the satisfactory character of the report. Dealing 
with the London United Tramways, in which the Imperial has 4 large 
holding, he said that that Company had made a distinct advance during the 
past six months, having obtained an Act of Parliament authorising 1) 
portant extensions of their system, together with powers to employ the 
overhead electric system on the greater portion of the existing lines. The 
Light Railway Commissioners had also granted them an Order autborising 
a further extension of the lines from Hanwell to Uxbridge Town, 80 that 
during the present year the Company would, doubtless, be in possession 
of authority to put into work overhead electric traction on something 
approaching 20 miles of line, when the London United woul 
have one of the most complete systems of electric. traction in the 
country, and rank as the pioneers of electric traction in London. 
With regard 'alao to the small portions of the lines within the county 9 
London, he had hopes that the London County Council would yet be con- 
tent to fall into line with all the other authorities, and permit the installa- 
tion of the overhead system on these portions. The opening next year o 
the Central London Electric Railway, which terminated at the commence: 
ment of their lines, could not fail to be of advantage to the United system. 
The Company had made an arrangement with the Chiswick Counc 
extend the date at which they could acquire the lines from seven to twenty- 
one years from the passing of the Act, so that, so far as the whole of Us 
lines were concerned on which overhead traction was authorised by 155 
Act, the Compauy would have a clear 21 years' period before they could be 
disturbed. In the case of the lines granted by the Light Railway бо, 
missioners, the precedent of Bristol would, he thought, be followed, i 
the purchase period would be fixed at 30 ог 35 years, and then at шаг li 
value. "The fight in connection with obtaining these valuable powers 
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been & stubborn one, but the result would more than repay them for 
the labour involved in securing the Act. A start with the work of 
construction would be made forthwith—indeed, some of the material 
had been already ordered—so that he anticipated a fair proportion of 
the electric tramways in London being open for traffic during next year. 
Mr. White next dealt with the Middlesbrough, Stockton and Thornaby Tram- 
ways. Unfortunately, the electrical contractors did not complete their work 
within the stipulated time, and, therefore, instead of being able to open the 
line, as had been promised on April 27th, they were unable to do so until 
July 16th, and even then the contractors only delivered about 30 of the 50 
cars. With re to the working of the tramways, it was an immense 
satisfaction to know that the anticipations which they had formed of the 
possibilities of Middlesbrough, Stockton and Thornaby were likely to be 
more than realised. They had estimated а traffic of about £30,000 а 
year, but the receipts for the month which closed last night totalled 
£5,089, and no fewer than 839,716 passengers were carried, so that they 
were likely to derive a very satisfactory revenue from the Middlesbrough 
undertaking. The result of the first complete month's working was—30 
cars running regularly, 100,244 miles ; number of passengers carried, 
859,716 ; total receipts, £5,089, or an average of 1s. per car mile run. He 
concluded by moving the adoption of the Directors' report and accounts 
and the payment of dividends at 6 per cent. per annum on the Preference 
shares and 6 per cent. per annum on the Ordinary shares, which was 
agreed to.. 

At an extraordinary mceting subsequently held it was decided to recon- 
struct the Company, Mr. Samuel White, the Secretary, being appointed 
КА The Company retaine the name of the Imperial Tramways Co. 

imited). 


CITY NOTES. 


—P 

MEMORANDA.—Bank rate 24 per cent. (since June 30, 1898). Price of 
silver 2734. per og. (Aug. 18). Consols (22 per cent.) 1104—1108 for 
money, 1101—1108 for account; 24 per cent. 1052—1044 (Aug. 15). 
Stock Exchange Settling Days: Consols, Sept. 1; Stocks апа Shares 
Continuation Days, Aug. 29 and Sept. 15; Ticket Days, Aug. 30 and 
Sept. 14; Pay Days, Aug. 31 and Sept. 15 ; Mining Share Са оте 
Days, Aug. 27 and Sept. 12. 

BELFAST STREET TRAMWAYS CO. (LIMITED).—At the meeting of this 
Company, at Belfast, on Tuesday, the Chairman (Mr, Geo. Richardson) 
referred to the negotiations with the Corporation on the adoption of elec- 
tric traction. The Company had made a very good and a very liberal offer, 
butit was not accepted by the Corporation, who, however, made counter 
proposals, which he peraonally could not fathom, and which he could not 
possibly advise the shareholders to accept. If the Corporation wished to 
purchase on fair terms they would be willing to meet them. The Corpo- 
ration could, therefore, get electric traction in Belfast on very easy terms, 
and that would satisfy the public, who wished this mode of traction. But 
they would have to pay a reasonable figure, and the shareholders would 
have to accept a reasonable price. A number of corporations in England 
had purchased the tramways in their towns, and he did not think that 
Belfast would expect to be treated exceptionally. The Tramway Company 
wanted an extension of the lease, ard unless they got that he did not think 
they would have electric traction. 

COVENTRY ELECTRIC TRAMWAYS CO.— A meeting of this Company 
will be held at 4, Bank-buildings, London, E.C., on the 30th inst. at 3 p.m. 


ELECTRICITY v. STEAM ON TRAMWAYS —The Directors of the Dublin 
and Lucan Steam Tramway Co. announce that it will not be possible to pay 
& dividend on the ordinary shares of the Company until the electrical 
equipment of the line has been completed. An Order in Council, authoris- 
ivg the line to be worked electrically, was made in December last, and а 
contract had been entered into with a London firm for the execution of the 
greater portion of the work. 

GREAT NORTHERN TELEGRAPH CO.—The coupons falling due on 
Sept. 1 on this Company's 1883 (series B) Bonds should be presented for 
payment at Messrs, C. J. Hambro and Sone, 70, Old Broad-street, Е.С. 

W. T. HENLEY'8 TELEGRAPH WORKS CO. (LIMITED).—The £25,000 
of Ordinary share capital in £10 shares recently offered to the share- 
holders of this Compeny at à premium of £8 per share was, we are informed, 
largely over subscribed. 

LIVERPOOL GAS CO.—At the annual meeting of this Company, on 
Tuesday, the chairman (Mr. E. Lawrence) announced that there had 
recently been а very marked increase in the consumption of gas over last 
year, and, notwithstanding the competition of the Corporation electric 
lighting undertaking, the Company was maintaining its position. 

LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—Notice is 
given that the order of the High Court of Justice, dated July 27, 1898, con- 
firming the reduction of the capital of this Company from £1,250,000 to 
"tite was registered by the Registrar of Joint Stock Companies on the 

th inst. 

MONTE VIDEO TELEPHONE CO. (LIMITED).—An extraordinary meeting 
will be held at 208, Gresham House, E.C., on Thursday next, to confirm the 
resolutions dealing with the rearrangement of the Company's capital 
passed at the meeting held on the 10th inst. 

STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to the £5 Ordinary shares, £5 Six per Cent. Preference shares 
and Five per Cent. Mortgage Debentures of the London Electric Supply 
Corporation (Limited), and to appoint а special settling day in 55,000 £1 
fuliy-paid shares (Nos. 45,001 to 80,000) of Volenite (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This Com- 
pany’s traffic receipte for the week ended Aug. 12 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Co., Limited) were £2,808. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. 


1898 

Birmingham Tramways. Aug.13 | 3,688 |+ 328| ... - js 
DEED Сорана „ 11 915 + 99) 19, 8,157 |+ 445 
Blackpool апа Fleet- 

wood Со ырш} „ 15% é | 5) 4,318 
Bristol Trams & Carriage „„ 12 2,870 ＋ 163 
City & South London Ry. ,, 14 923 + 
Dover Corporation.. „ 15 2589 
Dublin United( Southern) „ 12 1,039 + 287 
Liverpool Overhead Rly.| „ 14 1,743 + 227 7, 11,981 |+ 1,252 
*Sheffield Tramways.... | „ 14 960 — 75 э; 
*South Staffa. Trams...... „ 12| 580 1+ 3 32| 19,853 |- 298 


* Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


PRESENT | AMOUNT | LAST | ы le w rro | — PER ролна пону 
0 DIVI- EEK'8 PRI ednesday, ENT. DI URING WEEK 
AMOUNT. SHARE. | DEND. | NAME Aud. 10. Aug.17. | YIELDED. 93 ENDING AUG, 17. 
D | ELECTRICITY SUPPLY COMPANIES. & s. d. Highest | Lowest 
£-00,0°0 5 44% Birmingham Electric Supply 10} 104 = ss | 2 * 
6,000 10 А Bournemouth and Poole Electricity Supply Ord. 93 10} 9} 10 as | - 
6,000 10 2/' Y Оо. 44 per Cent. Cumulative Pref. ..xd 103 114 104 11 * * 11 103 

80,000 b 3/u | Charing Cross & Strand Electricity Supply Corp xd 13 12 13 2 13 10 | February & August 121 124 

20,000 5 2/3 | Do. 44 per Cent. Preference —. xd 53 61 5] 61 812 0 " " .. | . 
£24,000 Б | 2/6 | Chelsea Electricity Supply Ordinary —.....~.. 1) tá d 8 8 2 | March none s e = 
£60,000 | tock 44% |* Do. 44% Debenture Stock (red.) qi s 118 115 113 115 818 3 | June snd December às os 

$1,200,000! $1,000 5% Chicago Edison 1st Mort.5% 30 yearGoldBonds(red) 105 107 105 107 418 6 = | ve T 
500,000 510 5/0 City of London Elec. Lighting Ord. 40,001 to 90,000 th 25} 25 26 116 2 | February & August LC 241 
100,000 10 1/9 Do. Ordinary 90,001 to 100, ...... —.... aS tè ul 244 254 e. T 241 .. 
60,000 10 6% | Do. 6% Cumulative Pref. ................. 164 17 164 174 8 8 7 | January and July 16% .. 
£400,000 Btock 5% Do. 65% Debenture Stock (red.) 12 180 125 180 8 16 J1 | June and December ae 
£30,000 £10 r% County of London & Brush Prov. Ord. (fully paid; 14 13 14 — - 134 es 

10,000 19- (oe C с: сааат ас Голан t 94 8} 92 гь es 5 X 

20,000 £10 | 6/0 | Do. 6% Cumulative Preference ....... EET 15 14 15 4 0 0 | March & September 143 14 

15,660 £5 | 2/6 House-to-House Electric Lighting Supply Ord. 84 93 | of 94 жей T T | - 

10,000 £5 8/6 Do. 7 per Cent. Preference ................ 94 104 P 104 8 6 8 | March & September - .. 

15,000 Б 127 Kensington and Knightsbridge Ord. ............ 15 14 15 4 0 0 | 4 Р» 

L0,000 b 67 | Do. VC ТУ pei As sales 8h 8 8 810 7 | January and July .. T - 
255,000 #5 | London Electric Supply Ordinary e.. «= == = == = ss 8j 41 8} 4 - - - — 
$50,C00 20 C Сола» RP ut diei om £x 51 64 | 5$ 61 - — es | - 

62, 400 10 7/0 | Metropolitan Electric Supply Ordinary ......—- 154 164 1f4 164 812 9 | April and October. 1514 | 153 

£220,000 | Stock 4417 Do. 44% Deb. Stock First Mortgage 116 120 116 120 3 15 0 | June and December - РЕ 
6,452 10 60 | Notting Hill Electric Ordinary e =» «= = ss == == = . . 16 15 16 513.0 | March muon 16 oe 
275,000 1 ex es ea ene 14 18 1 1} = 8 = ‘< 
£125,000 | Stock 5% | River Plate Elec. Lt. & Tr'ct'n,Ltd.,57 1st Mor. Deb 83 93 88 93 6 8 1 - | Е 
160,000 | #100 | $2 Royal Electric Company of Montreal Shares 142 145 142 145 5 10 9 | — а =o 
130,900 | 100 | 44% |* Do. 447 lst Mort. Debs. ..............—- -| 108 105 103 105 4 6 7 | April and October — — 

31,980 5 | 5/0 St. James and Pall Mall Electric Ordinary .... 1; 16 17 414 2 | February & August 164 164 
20,000 | 5 8/6 Do. 7 рег Cent. Preference .. c –.. 10 9 10 810 0 " " 9j - 
£50,000 | Stock 4% |" Do. 4 per Cent. Debenture Stock (red) 105 108 106 108 814 1 | Juneand December — - 
65,000 | b * South London Electric Supply Ordinary (£3 paid). 3 81 3 81 T T | 75 — 

19 900 6 | 6/0 | Westminster Electric Supply Ordinary. = xd 16 15 16 4 1 3 | March & September 16%, 158 

18,848 5 | 57 Yorkshire House-to-House .................... Ё: 8} 84 8i 84 310 7 | February and July.. д еа 

18,626 | 5 | 57 Do. (КЕ РАШ) „= ap ed do em акад бй 1 64 | m 64 ! 818 6 | February and July.. | - - 
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ELECTRICAL COMPANIES' SHARE LIST. 


AMOUNT| LAST PREVIOUS Price BUSINESS DONE 
AMOUNT. ч or DIVI- NAME. WIS PRION | Wednesday, CENT. | DIVIDEND Don. DURING WEEK 
HARE. | DEND. AUG. 10. Aug. 17. YIELDED. ENDING AUG. 17. 
TELECRAPHS 4 s. d. 
£124,400 | £100 | 4X "African Direct Telegraph 4% Mort, Deb.(red)...| 100 — 104 | 10 uary nn 
425.000 10 „ | Amazon Telegraph ... " Е А наса а & es 2 MA 6 $ | ü о; а xd к 2 and July . y - 
195,000 | 100 5% 5 per Cent. Debentur es 92 95 92 95 5 5 8 * к = 
£005,500} Stock | 150 | Anglo-American —.....2...--—-----.-| @4 87 601 67 414 9 | Feb., May, Aug., Nov. ® 
48,047, 120 Btock | 80.0 Qo PMs a cacao aoc, AED He 115 113 596 e it 
нир кє PO Deferred E „ © == э шз е те = = 15 l* | 15 15 2 " S E 
Brazilian Submarine -... ..— =| a gd | шош jag 
£75,000 100 57 Do. б рег Cent. Debs. (2nd Sertes, . 1908) ёе = Lit 115 115 116 4 611 Mir, juu — сеу — A 
10.000,000| 8100 $1 Р Dele Capital Stock. —....... 180 190 18) 19) 4 41: Jan., Apr., July, Oct| — .. 2 
£9'8,207 | Stock | 4% Do. 4 per Cent. Debenture Stock ..... ...| 104 103 101 100 816 5 Pd; 1053 ä 100 
16,00) 10 6/0 | Cuba Submarine ....... 3 1. 74 7 8 815 0 | February aud August 1 ^ 
6,000 10 | 107 Do. Preference 10 per deni 15 16 15 16 6 50 151 16 
12,981 5 2/0 | Direct Spanish (Ordinary) b. c 8 4 811 April aud Octobr. s 
6,000 5 10/) Do. 10 per Cent. Cumulative Preference .. 10 11 10 11 4 12 10 ; a > 
460,000 £50 | s% Do. 44 per Cent. Debentures _ — _.. - ecs| WY br 102Y 105% | 4 5 9 | January and Jul * n 
60,710 £20 40 | Direct United. Bass CAE. S acr dE E m vs 11 LIT? I 11 510 8 | Jan Apr. July, Oct. of iin П 
yi oo " % Diret West India Cable 44% Reg. Deb.(red) ....| 190 103 100 103 А 7 = 18 i 
| astern —........ Sa 17 17 17 1 f 17 T 
1,995,000 | Stock | .. Do. ij per Cent. Cumulative Pref. Stock 101 T 104 105 8 16 10 Jan., Apr., July, Oct. M, a 
2,432,768] Stock 4% |* Do. 4 per Cent. Mort. Debenture Stock (red) 123 .2/ 121 123 8 8 1 | May and November 
,900 | £100 5. |* Do. 5 per Cent. Debentures, 1399 =.. =... 40 103 1 103 417 1 | February & August 
350,000 10 2/6 | Rastern Extension —..... seus te Vi li 171 11 8 1811 | Jan., Apr., July, Oct. | 171 174 
8 aa T. ы 20 - рег үсү fer oe " 123 127 123 127 8530 February & ree 
| ) . 5p.c.(Austin.Gov.Sub.)Debs.l90C(reg.) 9 103 9) 1 пагу x се 
64,400 100 5% Do. (Bearer) —..— я 100 101 101 M 1 y : а and Jay — ^ ^ 
£35,100 100 5 : "Eastern and 8. African Б р. с. Мот. Deb. 1000 (reg. ) E9 1u3 99 103 & d 1 i ка à: y 
4000 000 100 5% |, Do (Bearer) 3 10) 103 100 103 417 1 * Е e 4 
í » . 4% Mortgage Debentures,1909 .. .. .... 10 lus 10. 101 )! E 
400,020 25 4% |* Do. 47 Mauritius Sub. Debr. (red.) =.. -. 104% — 107; 1017 107; 3 T М MAS on 12 n: 
130,227 10 43 | Globe Telegraph and Trust . — „._.......... 11 1? D$. 12 4 3 8 | Jan., Apr., July Oct 12 ni 
130,012 10 e ро, 6 рег Cent. Preference . 16} 17 le: 17 61) 7 d oder» 17 1 
150,000 10 b/u Great Northern of Copenhagen .... TAE 29 80 29 30 3 6 8 January A ril, July 23] i 
&150.000 100 57 |" Do брег Cent. Debs., 1888 tasme Serias “B” 102 10; 102 105 417 1 | March & e| tember 103 
97,800 100 4 Halifax and Bermuda Cable 44% 1st Mort. Deb. (red) 9) 103 100 10{ 4 7 0 | June and December = | 
17,000 26 b7/v Indo-Ruropeen 51 t4 | 6! (4 (1b May and November {3 5" | 
£100,000 100 6% London Platino-Brazillan 6 per Cent. Deba., 190 | 109 112 ie Яй 6 9 1 | March & Beptember 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red) „... 105 193 105 108 814 3 June and December э c 
11,839 CCC 5 8 9 8 9 4 811 | April and October 3) ai 
8'881 |£100Cert.| 6% | Submarine Cables Trust Seach diee И 136 141 & 51 < Р 
111509 10 e re African Telegraph m. m= — = — 8 3] 44 34 T " T E = ; 
00,020 TES ha o. 6 per Cent. Debentures (red. ) em 10) 103 10‹ 0 March Septe 4 pi ' 
; F 008 X = M Coast of дши» —————M i i 1 ax er " oe * do vm 
150,000 o. 4perCent.Debentures ~.. =-=- | 103 106 ( o 15 “Dece | n.o 
| 88,891 10 0/6 West India ard Panama ~... -= — — - 1 1 i к "i 0.7 мае — aen рй set 10% | 
‚568 10 6/0 Do. ò per Cent. 1st Preference ...—..... £} $3. 4 8} 9} 6 9 9 RÀ des ч 
4,669 29 t $ EA Р рег eur m Preference ..——...... 6 8 " 8 7 10 0 р о - — 
5 o. Брег Cent. Debentures ..— —......—..| 104 107 104 (7 | * a 
64269 | 15 | 69 | Western and Brazilian . . 13 13 14 12 T mer] ИШ it | 
88,129 1 6'0 Do. ö per Cent. Preferred Ordinary = = — 8 8 8 84 4 8 9 80 
83,129 7 09 Do. Ботай сэу Е Leve primas 4 44 4 4y "2 P it 
£389,591 | Stock 4% r Cent. Debenture Stock ........ 105 103 10 0 13 Aud Deos 7 
1,163,000 | $1,u0U 7% Western Union 7% 1st Mort. (Building) Bonds 1902 105 1123 105 110 - s i yon’ ye Aug. 1 5 * * 
£158,100 | 4100 6% Do. 6 per Cent. Sterling Bonds (red.) —~ 100 105 100 105 514 8 | March & September "s 2 
TELEPHONES, 
44,000 £5 4/0 Chili Telephone (fully pad x! 2 B 9 ugus 
224,860 10/0 ]*d. | Consolidated Telephone Const. & Maintenance . 10 |, A 85 - 7 0 ^ uly ae 5 z 
E 000 s «o Monte Valeo Telephone 6 per Cent. Preference . 9} T 2} 2 S LI e davis * = 
4,6 ational .. а. 5 5 5 5 ruary Ww ugu st r 
5,000 10 6/0 Do. 6 per Cent. Cumulative Ist Pref. 22; 185 i" 15 73 А 18 r e "x : " t l 
15,000 10 6/0 Do. 6% Cumulative 2nd Pre. 15 17 15 17 810 7 D А 15 a: | 
950,00) 5 9/6 Do. 5% Non-Cumulative 8rd Pre? ....... 53 57 tà 58 413 0 2 ә: 5 E 
1,829,471 Btock 84% |+ Do. Debenture Stock 347 (red.) 1(0 105 100 105 8 June and December 13 103 i 
171,504 1 0 Oriental E j 8 1 6 13 4 | April and October — | 
58,000 6 6/0 United River Plate . - 11 41 44 35} 85$ JU ocio 54 Е - 
8161,788 | Stock 6% |* Do. брег Cent. Debenture Stock (red. 6.9, 103 106 103 106 414 4 | June and December .. z 
ELECTRIC MANUFACTURINC, &o., COMPANIES. ^ 
90,00€ £2 57 Prush Electrical Engineering quc еу чета 1} 9 1} 9 Е 11 1H 
90,000 = » 1 pi Do. dg Cent. Pref. Non-Cumulative .... 2 SEL ав ус 512 te = e: 
£125,000 ос 447, o. 44 per Cent. Perpetual Debenture Stock 110 114 110 1 ruary & Augus vá а 
£50,000 Btock | 44% |+ Do. 2nd Debenture Stock (red.) =e.» 10! 105 102 do н 5 ч 1855 xni nM 4 РА 
£20,000 ye | 8/3 Callonder's Cable Construction .......„.......... 10 11 10 11 513 8 F a 
£90,000 Stoc 417 Do. 447 1st Mort. Deb, (red) ) 1С8 lit 108 Т " .. a 
£00,000 Do. £x Castner-Kellver Alkali Co. (fully paid) . T là 1§ | 14 E z к м ылан. 11 1 
£0,000 1 - Chadburns Ship Telegraph Ordinar 14 14 11 li | E id 
50,000 1 — Do. 6 per Cent. Cumulative P ref. S 1 1} l )i ~ | A I - 
| 32,038 3 is Crom pton and poe (Nos. 1.50.35 098). „аон 11 21 | 21 i | $ F - 
£52,850 10u by |* Do. 57 First Mort. Deb. (red.) 89 94 F9 91 5 6 5 | January aud Jul ^ . 
99,261 b 2/1: | Edison and Swan United (" A " Shares) (£3 paid). хі 2 212 2 2 a pilex pde АЕ $ 
‚ 4 1 80 : E. 3 LI Do 17 paid) — D b —— 22 at * E s.. a =. xd it 81 it H 9 1 Ü н а ied Ым - | 
4194 02 toc 47 0 4% Mortgage Debenture Stock (red.) 101 103 101 0 E = 
| 17,400 5 с: | Edmundson's Electric. Corporation Ord (fully paid) 4 a 5 $ "i : 4 З o 64 T 
110,000 £2 12: | Mlectric Construction Co. (Limited) td 2i | T T 3 611 | February & August frg — 
i 16.843 9 1% По. 7 per Cent. Cumulative bref, 8 щщ | 8 24 4 6 2 August j T 
111,100 Stock Do. 47 First Mortgage Deb. (rel.) ......... 105 10? 105 107 C ACE я ic. 1¢6 - 
91,196 М 10/0 Bin. Dre E Farens Copper Lepostiting 4 3 4 | a - 
12 600 10 18/0 enley's Telegraph Works Ordinary —....—- #1 92 | n 22 i "1 2 
8.000 10 7/0 Do. 7 рег Cent, Preference 154 19} | 184 19} 8 ij 0 ташча. A angan "i En 
450.000 Stoch | 44% Do. 437 Mortgage Debentare Stock(red.) . 112 17 112 117 818 8 R К 5 — 
50,000 £10 510 India Rubber, Gutta Percha, &c., Works 211 223 Qik 223 4 8 11 А ж 21) - 
800,000 100 47 „МЕЙ Dey ^o. First Mortgage ‘Debentures (red. ju 102 106 | 169 106 814 6 March & Se tember .. + 
87,85. 18 1?/0 Telegraph Construction sod Maintenance .. „... 87 41 87 41 4 710 | March and July — ~ 
£1 vv, 000 100 57 * ре; er Cent. Bonds (red.) 1399 — .—.... 100 1.3 1С0 103 4.7 1 | January and July „ә - 
£5.50 £5 | 4/0 Willens and Robinson Ordinary .. === —— 7 "i 71 8} 4 410 | April and October Ж it — 
£23,600 £5 | 8/0 Do. 94 C urcvlative Preference „ш... d 71 61 74 1 2 9 = 8 T 
4100,00 stock | 43% Do 441 Wir Mort. beta - -= -———..| 106 108 106 — 105 818 8 | May and November - - 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12.000 355 1 Ca Blackpool and Fleetwood "ram w: V MIT 12 13 13 11 a - * 
25.000 10 | 62 Bristol Tramways and Carriage........ —...... Xd 21 213 21 214 2 15 10 Ф: 16 111 
26,000 10 | 6% Do; pal, „70 akd 151 16 16 164 129.71 d 16 16 
90 410 Stock 47 Do. ерене ee rud rei бк ыб» 121 123 | 121 121 88 g Ж: - 
£0,000 1G d cas British Electric Traction Ordinary .............. 161 17 163 17 2 - Ae - f 
10.000 10 HEA Do. 6% Cum, Pref. (£7 & £2.10s. prem. paid) xd 10$ 11 104 11 * < — | 
94.440 10 2/0 Cale ue 155 АША n een Ay CD кага аа я сад 4 б + 5 de 29 2 — 
3 95i £10 "TT Ceatral London Ordiuarß — ae 91 10} 9) 1C 2 Б 10 
178 ДЕ Bt ok | te City and Setar jon Railway Con, Ordy, — =.. 0 i 70° à : 17 ; ipis Lp Fh 10 | 
214 y and tou dou Rallway Con, Отау, — =... ( 2 0 ; 
2900 p $ Do. Sra ary (£3 paid) .. S TI EE AES : à «iue сз 21 81 2} ui SM ux дад and July x 74 T | 
9 95] £10 5% Do. b% Perpetual Preference me = == ........- 14} 15) | 14 16 4 * T: 15. 
"T 101 Btock 4% Do. 4% Perpetual Debenture ww... .-.. 186 133 166 188 y 18 0 F a - 
20,000 6 6% Imperial Tramways Ordlnar . 16 16 154 16} 4 8 March & September ~ | 
10.000 10 6% " Do. e e Soy sae раны ерене | 1 T 14} 154 818 8 P .. WS 
20,000 10 б 8 t% Аарне дейЫ == а о на Ad A гы) ie : - : Fobi 4 а А : & — 
Stock 4 o ture —.._—.._ -n -æ 107 anuary . 
129.9005 25 "n | New General Traction 6% Cumulative Pref .... 4ł 4j 10% н 5 ab oan July x E | " | 
* In calculatiny the yield on this security, allowance has been made for accrued interest, but no emption, — | 
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ALTERNATING-CURRENT MOTORS 


HIGH EFFICIENCY. 


MODERATE SPEED. 


BEST WORKMANSHIP. 


LATEST IMPROVEMENTS. 


SEND FOR LISTS TO THE 


- BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


IT IS WORTH YOUR WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
Engine, Cylinder, Machinery, Crank Chamber, Spindle, Gas-Engine, & Dynamo Oils. 


Testimonials from all Trades in all Towns. 
WRITE Fon 28 PAGE CATALOGUE. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LANE, CREAT TOWER ST., LONDON, E.O. 
Depots at LIVERPOOL, BRISTOL, ‘HULL, CARDIFF and GLASGOW. 
Telephone No. Avenue 5891.“ Telegrams: © Subastral, London.” A B C Code used. 


CAUTION! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL'S ASBESTOLINE. 

It can now only be obtained 
from us or our Agents 


THE VULCAN 


under our registered name of 


Snowdrift 
Lubricant, 


of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 
MANCHESTER — 41 Corporation 
Street, C. H. Berry, Agent: 


LIVERPOOL —2 Strand Street. 
Berry & Smith. 


BOILER & GENERAL INSURANCE 


COMPANY, Limited 
(Late The Boiler Insurance and Steam Power Company, Limited). 
THE ORIGINAL BOILER INSURANCE CO. 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. . 


Subsoribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Rates quoted to meet the 


WORKMEN'S COMPENSATION ACT. 


Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee Insurance. 
Joint Policies Issued. individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision, 


J. F. L. CROSLAND, M.Inst.C.E., M. LM. K., Chief Engineer, 
EDWARD HADFIELD, porary: 
Application for Agencies Invited, 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 
" 1 CONNECTIONS. 
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EASTERN TELEGRAPH COMPAN 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
| EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
ОНА TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES,to — pev Gibraltar, Malta, Egypt, Aden, 
AE and India. | 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazii Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 

to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Boiama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycholles, Mauritius, 

and Manila. „ 

Telegrams should be sent from the Company's Stations 

LONDON-— 1I, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 

| STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 

COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—2H, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, В Candia, Rettimo, Canes, Si 
Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, Oe саша, Santa Maura, Tinos, Andros, Zea, an 
e Greek Islands. 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


e eke b Аш" - VITA. А STERI? r ATH 


Books of Forms and Tariffs forwarded post free on application at the Oompany’s Ohief Offices as above, or at 
97, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E.O, By Order GEORGE DRAPER, Secretary. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, ШТЕР. 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


OONNEOTED WITH 


INDIA, CEYLON, ВОЕМАН, Ii 000 5 AND OTHER PLACES IN THE STRAITS 3 


MENTS, OHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NE 
CALEDONIA, PERSIA, SOUTHERN RUSSIA, OON STANTINOPLE, AND OTHER PLACER | ы 
TURKEY AND THE EAST GENERALLY. 

The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the empioyment of а Speolal Staff of Skilled 
ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised 
over every Message. 

are accepted ab the Company's ON 
LONDON: 18, old Broad Street, E.O., 6 and 9 Lime Street * and 
10 and 11, Mincing Lane, E.O. 

LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 

Where receipts are given gratis for the ch os made and whence a are sent direct by S 1 Wire, ani 

ii at any Postal Telegraph Office throughout | the Kingdom. 8 
ALL TELEGRAMS SHOULD BE MARKED “VIA. INDO.” 
No Charge is made by any Telegraph Station for the transmission of the '' Via." 


Books of Forms and Tariff Books containing Rules and Regulations, Lista of Stations, &., are forwarded post free on 
application to the Company’s Stations or Head Offices, 18, Old Broad Street, London, ar 


W. ANDREWS, Managing Director, 
IN DESTRUCTIBLE Бетис T 


RESISTS THE ACTION OF ALKALIES AND ACIDS. 
Largely used by the leading Telegraph 

and Electrical Com panies. — 
HICHEST AWARDS OBTAINED — 


— p 
PRESERVATIVE ENAMEL PAINT 


AT e oir 
ES For in or outdoor work is far superior to other paints, 


| hu TENDE BROWNING’S COLOURLESS PRESERVATIVE SOLUTION 


Arrests Decay in Stone, &e., and is a permanent Cure for Damp Walls, 
ums di FIRE PROOF PAINTS IN ALL ORDINARY COLOURS 


H IALLOWEEN. Duncan Wallet and Co., 


EXPORT PROVISION MEROHANTS, 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE. Shippers of Wines, Spirits, Teas, Coffees, &., in Bond, 


114, FENCHURCH STREET, LONDON, E. д 


A pure and harmless Cordial, and a splendid Pick-me-up. | spacial arrangements made for supply of Telegraph Stations & Cable Steamersabroad 
A BOON TO JADED WORKERS AND THINKERS. Messrs D.W. & Co.s upp ly Provisions and Bonded Stores to the CABLE STEAMERS 
Of all Chemists, in Bottles, 1s. låd., да, 9d., апа 1 4s. 6d. ; or of the of several € Companion al and EASTERN EXTENSION, AUSTRALASIA, AN AND 


G COMPANIES, and ed to te orders on specially 
DYSPEPSIA CURE CO., I8, Eldon St., FINSBURY, E.C. F мемен Telephone No. 801 A venus 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AB SUPPLIED TO THE 


320 vu 


OLEOPATRAS NEEDLE — 
А Я 12 7 PES 


WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION CO.'s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LIRE, NATIONAL 


LINE, STAR NAVIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN à C0., Mr. Y. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION C0., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "ио GARFORD $T, LONDON, E. 


TELEGRAPHIO ADDRESS: "KIRKALDY LONDON." 
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THE EASTERN + SOUTH AFRICAN TELEGRAPH br AHT — 
THE AFRICAN DIRECT TELEGRAPH COMPANY, lum, = 
TAE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. -—- 


00000000000006 


Fhe above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the | 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs:— 


SOUTH AFHEICA. : 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 


ZANZIBAR, SEYCHELLES, MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay) MOMBASA. 
| BAGAMOYO. DAR-ES-SALAAM. 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH, 
BATHURST (Gambia). eae 5 
SIERRA LEONE. LAMA. GRAND B А 
АССВА. PRINCIPE. KOTONOU (Porto Novo) 
LAGOS 1 : 

: S. THOME. WHYDAH. 
BRASS. LOANDA. GERMAN 
BONNY. BENGUELLA. — 
CAPR COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Compeny's Head Office, Winchester House, 50, Old Broad Street, E.C. 
By order, 
Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J. CAMBROOR, Secretary, 
ArRicAN DRREOT TELEGRAPH Company. EASTERN AND боптн AFRICAN TELEGRAPH West Argican TeLEkGRAPH COMPANY, 
CoMPANY. 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, Lv. 
THE WESTERN + BRAZILIAN TELEGRAPH CO., Lov. 

THE above Companies connect the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 

Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 


Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 


from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd, 
THE WEST COAST OF AMERICA TELEGRAPH Oo., Lid. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word: 


Manaos emm 


daga алг Ђау 


d. 

Madeira. 1 2 Brazil Pernambu co 3 6 

Cape Verde Islands—St. Vincent 2 6 Amazon Telegraph Company's Stations, viz. : 
| St. Iago 3 5 Pinheiros ... ds EP : .. 4 6 
» 1 : ai Souré, Mosqueiro, Cametá 4 8 
Uruguay—All Stations... ... 4 6 Breves, Gurupá ... ..  ..  .. 410 
Argentine Republic —Al11 Stations 4 6 Chaves, Macapá, Monté Alegre, Santarem 5 3 
Paraguay—All Stations... 4 6 Alemquer, Obidos ... er Р . 5 6 
Bolivia АП Stations 6 2 [АДЫШ 5 WE ш 5 8 
Ohili —A11 Stations 6 2 5 u : Se 
Peru— All Stations Sos 6 2 „ All other Stations 4 6 


— 666699 — — B ри 
Tariff-Oards, Books of Forms, and all information can te obtained at the Head Offices of 
Companies. Messages should be marked “Via Eastern.” теш 
By Order, 
RICHARD COLLETT, Secretary, 
BRAZILIAN SUBMARINE TELEGRAPH Co., WINCHESTER Housg, OLD Broan Srrzzr. 
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тне “COMMERCIAL.” 


THE LEADING ATLANTIC SE. COMPANY. 


'OGRITISH COLUMBIA 
CANADA 
Names e 220 
1 D) 4 " - PW ~... 2 f ү ANCE 
X rr Р A 4 
nep “ e 


ornere 
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THE CREAT SUBMARINE AND LAND TELECRAPH SYSTEM 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 


ean гав: У 


ATLANTIC OCEAN 


MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 
SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 
The ^ COMMERCIAL'S ” THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sotia, conneot with the Canadian Pacifo Railway Telegraph 


for all кис places Їп Canada, from the Atlantio to the Paolfic; the ONLY COMPANY having Lines In British Columbia. The '' COMMERCIAL" Company's 
Cables landing in New York City and near Boston connect. with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “* VIA COMMERCIAL,” on van THE company’s GLOBE TRADE MARK FORME. 


GENERAL OFFICE : BISHOPSGATE HOUSE, 55 & Бб, BISHOPSGATE STREET WITHIN, LONDON, E.O. FREDK. WARD, MANAGER IX ENGLAND, 
BARING BROTHERS & OO., LIMITED, LONDON, AGENTS FOR DEBENTURE STOCK OP THE COMPANY, 


HEAD OFFIOE : 253, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT, GEO, G. WARD, Vicz-PRESIDENT AND GENERAL MANAGER. ALBERT BECK, SEORSTARY. ` 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
| THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct, Both Cables are duplared. 


Ihe LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES, 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and CENTRAL and SOUTH AMERICA. | 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for . | 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of da from y y Telegraph Office to all places in the Western Hemisphere 
“Via Western Union” (This Indication will be transmitted 


T of the Опра 262, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. o. 


RECEIVING OFFICES: 
3, NORTHUMBERLAND AVENUE, LONDON, W.C. | 1, PAN STREET, D 
40, 2. MARE, ТАХТ ANE NG Gm LANDON, B.0. EXCHANGE BUILDINGS, L | 106, GEORGE STREET. EDINBURGH. 
100, FEN TREE LONDON, BO D BACKHALL CHAMBERS BALDWIN BT., BRISTOL. EXCHANGE BUILDINGS, LEITH 
EX TM ouem RUND ' | 10. FORSTER Anh BRADFORD, 1, SIDE, NEWCASTLEG BANE ST. BT., MANCHESTER, 
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TELEPHONE No. 15,007. ~ TELEGRAMS : “INDICES LONDON. 


WHEATLEY KIRK, PRICE & COULTY 


(ESTABLISHED 1850). 


Eieotrioal Auotleneora, Valuera, 


AND ARBITRATORSB. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
SALES BY AUOTION, 4. 


TO ELECTRICAL ENGINEERS AND OTHEBS. 
Re Tower Bridge Approach. —By Order of the London County Council. 


ESSRS. FULLER, HORSEY, SONS and CASSELL 


are instructed to SELL BY AUCTION, in at the Tower Bridge 
Electrical Works, Sard's.rente, Bermondsey, on THURSDAY, September 1, at 


Bleven o'clock precisely. - 

LECTRICAL ENGINEER'S TOOLS, 
including 17 алое Бра ing Machine, Seven Drilling Machines, Band Saw, Circular 
Raw Bench, Three Planing and Moulding Machines, Emery Grinder, Sbearing and 
Guillotine Cutting Machines, Four Screw Presses, Crucible Furnace, amo and 


Electric Lighting Installation, Accumulators and Testing Apparatus, 8 h.-p Loco. 
Type Boiler, 6 Р Horizontal кше, Steam Donkey Pump, Crab and Chain, 
Tanks, Shafting, Vices and Benches, 


ather Bands, дир Stock. including Two 

Dynamos, China Goods, Accumulatore, Switches, and Electrical Fittings, General 

Aseortment of Ircnmongery ; also the 

| MATERIALS OF THE BUILDINGS. 

comprising about 25 rods sound brickwork, 85 squares tiles and slates, 70 squares 
g and boarding, six loads timber, six tons iron girders, one ton lead, iron and 

wond sashes, doors and frames, stoves, office furniture and fittings, and other 


ect. 
May be viewed by order, and Catalogues had of the Auctioneers, 11, Billiter- 
square, E.C. 


APPOINTMENTS -VACANT. 


COUNTY BOROUGH OF WEST HAM. 


MUNICIPAL TECHNICAL INSTITUTE. 
5 E are invited for the following posta on the Teaching staff of the 


cal : 

The engagement is for evening classes only, and for the term or session. Further 

culars can be obtained by sending a stamped addressed envelope to the 

cipal before September 1st. 
LECTURERS in Telegraphy and Telephony. 
LECTURER and WORKSHOP INSTRUCTOR in Electrio Wiring. 
The above must be actually engaged In the trades they teach. 

By order of the Council, 
FRED. E. HILLEARY, Town Clerk. 


Town Hall, West Ham, E. 
August 15, 1898. 


Н ^ЕТІЕҮ COLLEGE, SOUTHAMPTON. 


APPLICATIONS are invited for the post of ASSISTANT LECTURER 
and DEMONSTRATOR in Physics and Electrical Engineering. 

A special knowledge of Experimental Physics or of Blectrical Engineering, but 
not of both, is required. 


Balary £120 per annum. 
Applications must be received on or before SATURDAY, September 17th, 1898. 


Particulars may be obtained on application to the CLBRK. 


LEYTON URBAN DISTRICT COUNCIL. 
ELECTRICITY DEPARTMENT. 


WANTED, for Leyton, an ENGENEER-IN-CHARGE. Must have ex- 
perience in central station work. Commencing salary 30s. per week Applications 
and testimonials by SEPTEMBER 8rd, to the Chief Engineer (Mr. H. C, Bishop), 
Blectric Light Works, Leytonstone, London, Е. 


D 0 U LTO N có., 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


x ap E apdpapapapyapapapadrapapaprea 


' LAMBETH, LONDON, S.E. 


xix. 


о Gold Medals 


— 


Manufacturer of 


DRAWING and SURVEYING INSTRUMENTS 
Ot very Description, of the Highest'Quality and Finish, at the most Moderate Priset 
— PRICE LI8T POST FREE. — 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 


TENDERS INVITED. 


(11Ү AND COUNTY OF KINGSTON-UPON-HULL. 


TRAMWAYS.—CONTRAOCT No. 18. 


TO BUILDERS OF ROLLING STOCK, ELECTRICAL 
CONTRACTORS AND OTHERS. 

The CORPORATION are prepared to receive TEN DERS for the SUPPLY of the 

following CARBS, &c., viz. :— 
45 ELECTRIC MOTOR CABS. 
20 TRAIL CABS. 
2 SPRINKLER CARA. 
2 TRAVERSING PLATFORMS. 

Specifications and Forms of Tender may be obtained of the City Engineer, Hall, 
upon payment of a deposit of One Pound, which will be returned on receipt of a 
bona tide Tender. 

Cheques to be made hle to Mr. THOS. G. MILNER, City Treasurer, 

Tenders, endorsed Tender for Rolling Stock,” are to be addressed to the Chair: 
man of the Works Committee, and delivered at the Town Clerk's Office, Hull, before 
Noon, on FRIDAY, September $0, 1898. 

The Corporation do pot bind 5 to accept the lowest or any Tender. 

y order, 
A. E. WHITE, City neer. | 
A. S. BARNARD, City Electrical Engineer. 


Town Hall, Hull, August 17, 1898. 
TO CONTRACTORS. 


THE CORPORATION OF KING'S LYNN are prepared 
to receive TENDERS for the following works in connection with the trio 


Lighting of the Borough :— 

1. BUILDINGS, &c. 

$. GAS PRODUCING PLANT. 

8. GAS ENGINES. 

4. DYNAMOS, SWITCHBOARD, MOTOR, TRANSFORMER, ELECTRICAL 
INSTRUMENTS, FITTINGS, ёс. 

5. BATTERIES. 

6 ARMOURED CABLES and OTHER MAINS, PIPES, STONEWARE 
CULVERTS, FUSE-BOXES, &c. 

The drawi: can be inspected and copies of the Specifications and General 
Conditions of Contracts obtained at the Offices of Professor Henry Robinson, O. I., 
18, Victoria-street, Westminster, on payment of two shillings for each Contract. 

осу are to be sent in to the undersigned on or before WEDNESDAY, the 7th 


T. G. ARCHER, Town Clerk. 
Town Hall, King's Lynn. 


August 18, 1898. _ 
U BBAN DISTRICT COUNCIL, BEXHILL 


ELECTHIC LIGHTING. 


The BEXHILL URBAN DISTRICT COUNCIL are prepared to receive TENDERS 
for the following work in connection with their Electric Light Station i— 


Section A.—WATER TUBE BOILERS. 
Section B. -CSTEAM DYNAMOS and BALANCER. 
Section C. -8SWITCHBOARDS. 
Section D. —TORAGE BATTERY. 
Section E. CUNDERGROUND CABLES and PIPES, ARC LAMPS aud POSTS. 
Copies of the Specification with Form of Tender and General Conditions can be 
obtained at the offices of Mr. A. Н. Preece, A. M. I. C. E., S9, Victoria-str 
Westminster, 8. V. Applications for any or all of the above must be accompan 
by a cheque for 25. ts. which will be refunded on receipt of a bona fide tender. 
Sealed Tenders marked ‘ Electric Lighting Tender for Section " must be 
delivered at the offices of the Clerk to the Urban District Council, Bexhill, not later 
than 10 a.m. on WEDNESDAY, September 28, 1898. 
К By Order. 
l FRED A. LANGHAM, Clerk. 
Council Offices, Bexhill. 
2rd August, 1898 


(OUNTY BOROUGH OF HUDDERSFIELD. 


ALTERNATING ELECTRIC MOToRSA. 

The ELECTRIC LIGHTING COMMITTEE of the Huddersfield Corporation are 
pre to receive TEN DEBS for the SUPPLY of TWO ALTERNATING CURRENT 

ОТОК, each to give 25 Brake Horse Power. 

Persons Tenderivg must send full particulars and efficiencies guaranteed to the 
Borough Electrical Engineer, St. Andrew's-road, Huddersfield, not later than 
Monday, the 5th day of September. 

Sealed Tenders endorsed Tender for Motora” must be delivered free of ch in 
handwriting of the Tenderer or bis Agent to the Town Clerk, Town Hali, Hudders- 
field, not later than TUESDAY, September 6th. 

The Corporation do not bind themselves to accept the lowest or any Tender, and 
no allowance wil] be made for estimates. 


Py Order; 
F. C. LLOYD, Town Clerk 
Town Hall, Huddersfield, August 25, 1898. 


pRINCESS'S THEATRE, KENNINGTON. 


ELECTHIC LIGHTING. 

The ROBERT ARTHUR THEATRES COMPANY, Ltd., invite TENDERS for 
SUPPLYING and ERECTING the песевгагу PLANT for the Electric Lighting of the 
above Theatre. Plans can be seen at, and Specifications and Forms of Tender 
obtained from, the Consulting Engineers on payment of five guineas, to be returned 
on receipt of а bona fide Tender. 

The Contractor whose Tender is finally accepted will be required to give а bond 
with two sureties, to be approved by the Robert Arthur Theatres Company, Ltd., 
корезе ваш to be deliv red to the office of the Co Engi thau 

enders elive е office of the Consultin neers not later 
10 a.m. on FRIDAY, September 2nd, 1808. є 


The Company do not themselves to accept the lowest or any Tender. 
OWEN 05 CAS & PEE 
nsulting n 
Albany Buildings, 39, Victoria-street, кер 
Wes ; B.W., August 23, 1906. 
О 
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WEST AFRICAN TELEGRAPH COMPANY (Limited) 
£300,000 FIVE PER CENT. MORTGAGE DEBENTURES. 


NOTICE is CE Given that the HALF-YEARLY INTEREST, due on the Ist 
September next, will be PAID, on presentation of the Coupons, by the National 
Bank of Scotland, 37, Nicholas-lane, London, Е.С. 


Three clear days are required 
for examination. 


By order, 


JOHN CAMBROOK, Secretary. 
Winchester House, 50, Old Broad.street, 


London, E.C., August 23, 1898 


—— 


SITUATIONS VACANT AND WANTED, óc. 
PRACTICAL ELECTRICIAN WANTED in a large 


factory in run dynamo electro-plating plant, and to repair and install lights.— 
Write stating age, experience and wages required, to“ ELECTRO,” care of T. Dixon's 
advertisement offices, 195, Oxford-street, W. 


— 


QCIENTIFIC ASSISTANT, with view to partnership, 


WANTED by consulting engineer in good practice.— Write with full particulars 
of training and qualficaticns t» '* DYNAMO,” c/o Streachan's, 295, Strand. 


— 


ANTED a WORKING PARTNER, for a small Foundry, 


in county of Lancaster. Electrical Engineer preferred. Capital about £400. 
—2,980, Electrician Otfice, Salisbury-court, Fleet.street, E.C. 
. ee ES COUT eee 


WANTED, for night duty, a thoroughly experienced 


and reliable MAN to take charge of Thomson-Houston and Brush (direct) 


plant.—Apply, with full particulars, to STREL, PRECH and Толкк (Limited), 
The Ickles,” Rotherham. 


DVERTISER, who has served his time in Electrical firm 


and had additional experience of Cable and Telephone work, seeks EMPLOY- 
MENT in any capacity.—2,995, Electrician Office, Salisbury-court, Fleet-street, E.C. 


ENGLISH ELECTRICAL ENGINEER (25), 7 years 


experience acquired through leading college aud electrical engineering firm, 
late chief engineer and manager to English Electric Light Company with works 
abroad, seeks any suitable APPOINTMENE in electric light or traction work or 
representation of English or foreign firm. Speaks also French, German and Spanish 
through residence in the countries. Exceptional referencee.—Address, 2,993, 
Electrician office, Salisbury-court, Fleet-street, E.C. 


ECHANIC (age 26) wants job, used to electrical instru- 


ments, mechanical, automatic, inventors’ model work, &c.; good turner 
and fitter; varied experience.—"' A. W.," 19, Amersham-road, New Cross, S.E 


"e WANTED, and FOR SALE. 
ECOND-HAND PRIESTMANS OIL ENGINE FOR 


SALE, 11 brake horse-power, 2 heavy fly-wheels, in thorough workiog order 
and good condition. 
Also 


QNE CROMPTON DYNAMO, 135 volt. 46 amp., 1,100 


revolutions; in first-class condition ; seen working. Reason for selling is 


owing to laying of larger plant, Ke. What offers? —“ 8. Н. M.," Electrician Office, 
Salisbury-court, Fleet-street, E.C. 


CREW CUTTING LATHES, Sin. centres, sliding, surfacing 


gap. Treadle or power and accessories ; complete, 214. 156. Photo 6 stamps.— 
MITCHELL & Co., Tatsfleld, Surrey. 


secco a ͤ— . Сысы 
SULPHURIC ACID.—Specially made, all strengths, for 


Accumulators. Enquires solicited.—JoHN NICHOLSON & Sons, LTD., Chemical 
Works, Leeds. 


‘PLATINUM UTENSILS, SCRAP, LAMP TOPS. Best 


prices given by Derby and Co., 44, Clerkenwell-road, London, EC. N.B.— 
Platinum sold. 


and CO., having pans specially "yag, oett for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary C. experimental uses, &c 

square, Fleet-street, К.С. Telephone No. 266.) 


MM M——— ͤ' 
PATENTS, DESIGNS and TRADE MARRS ACTS, 


1883-8. 

NOTICE is Hereby Given that, GEORGE WILLIAM HOOPER ADAMS, of the 
Royal Naval College, Greenwich, in the County of Kent, has applied for leave to 
amend the specification of the Letters Patent No. 1,347 of 1890 granted to Theophilus 
Coad for “ AN IMPROVED FLUID FOR PRIMARY BATTERIES.“ 

Particulars of the proposed amendments were set forth in the J Uustrated Official 
Journal (Patents) issued on the 17th August, 1898. | 

Any person or persons тау give Notice of Opposition to the amendment (on Form 
G.) at the Patent Office, 25, Southamyton-buildings, London, W.C., within one 
calendar month from the date of the said Journal. 


(Signed) C. N. DALTON, Comptroller-General. 
JENSEN & SON, 


77, Chancery-lane, London, W.C, 
Agents for the applicant. 


, Dorset-buildings; Salisbury- 


THE 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd. 


39, Victoria Street, Westminster, S.W, 
Telegraphic Address: UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 


TECHNICAL CLASSES. 
HERIOT-WATT COLLEGE, EDINBURGH. 


F. GRANT OGILVIE, M.A., B.Sc., F. R.S. E., PRINCIPAL. 


DAY CLASSES—SESSION 1898-1899. 


The SESSION extends from TUESDAY, 4th OCTOBER, 1898, to FRIDAY, 
2nd JUNE, 1899. * 
These Classes provide Courses of Study extending over one or more years, su 
for Students who have previously passed through the Curriculum of a 1 
School, The principal Courses аге : — Physical and Chemical, Mechanical ще 
ing and Electrical Engineering. There are also Classes in French, German, Drawing 
4 Бера ft AL B b £4. 4s. ; Session Fee, £10. 10s 
ass Fees from £1, 1s, . 4s. Session Fe 1 F 
There is also a preparatory Course of Instruction for Agricultural Students, 
Session Fee, £5. 5s. 
An extract from the Calendar of the College, giving particulars of the Der ане 
and of the various Appliances, Laboratories and Worksho ps available for instruc ч 
may be had on application to the Librarian, at the College, or to the Treasurer 


George Heriot's trust. DAVID LEWIS, Tre ! 
Treasurer's Chambers, 20, York-place, 
Edinburgh, 18th July, 1898 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT. 

Professor—SYDNEY YOUNG, D.Sc., F. R. S. 

Lecturer —FRANCIS E. FRANCIS, B.Sc., Ph.D. 

Demonstrator—D. Н. JACKSON, M.A., B. Sc., Maps ее" 

The SESSION 1898-99 begins on OCTOBER 4th. Lectures on Inorganic, 

and Advanced Chemistry "ill be delivered during the Session, The beeen 
are fitted with the most recent improvements for the study of Practical c em : ту 
in all its branches. In the Evening the Laboratory is opened aud Jean . 
Inorganic Chemistry, at reduced fees, are delivered. Several Scholars р à 
tenable at the College. CALENDAR, containin { full information, price x (l T Ur 
1s. 4d.) For prospectus and further particulars apply to JAME3 RAFTER, Sec è 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL AND ELECTRICAL 
ENGINEERING. 
The NEXT SESSION will begin on TUESDAY, October 11th. Applications for 


admission will be received up to Monday, October 10th. Prospectus (free) from the 
REGISTRAR. 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As supplied in considerable 
| "m : numbers to the 
a п UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
ш Exhibited there and elsewhere 
— mud to upwards of 100,000 persons. 
Sensitive. 
Portable. 
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J. PITKI N, so, Red Lion St., CLERKENWELL, E.C. 


BEST. 


— 6 ORAGE CN CHEAPEST. 


ww CARRIAGE, CYCLE, MINERS' Je. 
Q & DOMESTIC LAMPS, PHONOGRAPHS, 4, 
Ф ELECTRO-MEDICAL APPLIANCES, 2 
Ф and all the e 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
ELECTRICAL POWER STORAGE CO0., Ld., 


STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN, 
8016 Agent for “Q” and “ү” Type in the United Kingdom, 


J. М. BARNARD, 4, Gt. Winchester St., B.C. 
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A rumour has been circulated, and has been published in 
certain newspapers, to the effect that Mr. Preece, who would in 
due course retire from the service of the Government next 
year on reaching the age limit, had been asked by the DokE 
or NonmroL& to retain his position and “іо make a special 
study of the telephone system with the view to the establish- 
ment of a State telephonic system." We are authorised to 
say that there is no foundation whatever for the report in 
question. — 

Mr. Hannay, at the Marlborough-street Police Court, in 
giving his decision las Friday as to the smoke nuisa nce of the 
Metropolitan Electrie Supply Co., would have done wisely to 
have followed in the steps of his colleague in Marylebone. It 
having been already ordained by the latter gentleman that 
the Amberley-road furnaces must be remodelled in nine months, 
à similar edict might have been expected with respect to the 
Rathbone-place station. The present case, in which the 
Marylebone Vestry were the prosecutors, first came before 
Mr. Hannay on the 4th inst., and was adjourned to enable 
the magistrate to consider the point raised and to give his 
decision upon it. On Friday, therefore, Mr. Hannay explained 
that his past experience convinced him that the smoke nuis- 
ance could be kept within reasonable bounds if the authorities 
only did their duty. Consequently, he imposed the full 
penalty of £10, allowed the Vestry £5. 5s. costs, and refused 
to „state a case." Perhaps the Company is to blame for 
Dot having made it clear to Mr. Hannay that a few months 


are necessary to enable them to reconstruct their boiler fur- 
naces, and that Welsh coal is now practically unobtainable in 
London, whatever Mr. Hannay’s past experience may lead 
him to suppose. If this judgment is to be persisted in 
for the future, the Company must, it seems, be prepared to 
pay а daily or weekly fine of this description until the altera- 
tions in their furnace arrangements have been completed. 


NEWCASTLE-UPON-TvNE is contemplating the conversion of 
its horse tramways to mechanical traction, but is undecided 
whether to adopt cable haulage or the electric trolley. Two 
experts have been engaged to report on these two rival 
systems, the report on electric traction having been prepared 
by Dr. Joun Hopkinson, while the merits of cable traction 
were set forth by Mr. W. M. Coram, who has superintended 
the recent conversion of the Edinburgh tramways from horse 
to cable haulage. These reports have recently been placed in 
the hands of a Special Committee of the Newcastle Cor- 


poration. 
oem 


As regards capital outlay, electric traction would involve 
an outlay of £358,878, while the considerably larger expendi- 
ture of £452,080 would be required for a cable system. On 
the other hand, the working expenses are estimated at 4-74. 
per car-mile in the case of the trolley cars, and only 3:844. 
per car-mile for cable cars; but in the former case 52.pas- 
senger cars are assumed, while Mr. Согам only allows for 48 
passengers in each car. The disparity of working costa, 
therefore, is not so great as would at first sight appear. It 
should also be noted that Dr. Hopxinson’s report is 
based on an estimated car-mileage of 112,820 per week, 
and that of Mr. Соглм on 5,956,800 per annum, or 
114,578 per week. This again unduly favours the cable 
system, which would be more expensive if worked on a 
lower car-mileage than that assumed. Moreover, whereas Dr. 
Horxinson has allowed the substantial sum of £87 ‚145 for 
depreciation, Mr. Coram has thought fit to assume that only 
£10,602 would be necessary; and while the first-named 
engineer has confined his report to а business-like statement 
of probable costs, the partisan of the rival system of traction 
has entered upon numerous speculations in regard to revenue 
and profits, and has ventured to anticipate. an annual surplus 
of £1,861 per mile, or £74,440 per annum for the entire 
system. This may prove a tempting bait to the superficial 
voter, but we hope the members of the Select Committee will 
not be led away by any such speculations. 
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Dovustiess the conditions at Newcastle offer a better scope 
for cable haulage than in the majority of places. The town 
abounds in long, steep gradients, and the population is of 
a sufficient density to render it probable that а rapid 
Service of cars could be advantageously run. Except in 
circumstances such as these the cable haulage system has 
little opportunity to make a profit on the large capital 
outlay it involves, and therefore only in these circum- 
stances сап it be regarded аз a real competitor with other 
systems. But the merits of cable haulage, even where these 
conditions obtain, are commonly exaggerated, and it rarely if 
ever occurs that where cable traction would do well electric 
traction might not do as well, if not better. A frequent service 
of cars is aa advantageous to the trolley system as to the cable 
system, and the former is as well adapted to provide it as is the 
latter. As regards stiff gradients innumerable instances are 
afforded where trolley cars ascend hills that are impossible for 
draught horses—gradients considerably exceeding any it is 
proposed to work electrically at Newcastle; and the only con- 
ceivable advantage cable haulage can have, in this respect, is 
the assistance of the cars descending a gradient. Even this 
latter, however, is only available when the cars are allowed to 
descend at the full speed of the cable. 


га 
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{| Drapm generally with the relative merits of trolley and 
éable baulagé, apart from financial considerations, we may 
remark that while the former possesses a high degree of 
flexibility which gives to each separate car an almost perfect 
independence of: the other cats, in the cable system the cars 
саппоё be drawn in any other direction or at any higher speed 
than the cable itself. Trolley cars can be regulated according 
to the requirements of the traffic ; with cable cars lost time 
can never be recovered, and a long gap once formed in 
the “headway cannot be obliterated by hurrying up the 
laggard cars. Further, there is an element of danger present 
in the cable system caused by the enormous destructive power 
brought into play in the event of а car or any part of the grip 
gear becoming inextricably entangled with the cable; and 
accidents of this description have on several occasions wrought 
terrible havoc in the streets. | 
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` ErsEwmERE we print an article by Dr. D. Tommasi on the 
electrolytic refining of metals. Тһе author deals chiefly with 
thé refining of silver lead, and seeks to show that there is a 
margin of profit in electrolytic refining greater than that 
Which is available in refining by the usual Parke’s or 
Partinson’s processes. He claims that the advantage 
possessed by the electrolytic process becomes proportionally 
greater the smaller the content of silver in the lead. It seems 
to us that his figures need considerable revision, in that he 
appears to think that lead containing as much as 10oz. of 
silver per ton cannot be profitably refined by the dry method— 
à statement not to be lightly accepted. His method consists 
essentially in receiving the refined metal on a revolving disc 
cathode, from which the spongy deposit can be scraped 
periodically,—a devico which is not particularly novel. An 
‘acetate bath is used, but а good deal of mystery is made as to 
thé nature of certain “ secret ” ingredients said to be added. 


As the lead is obtained in a finely-divided state it is suitable 
for making accumulator plates, and for oxidising to litharge 
and red lead, and also for conversion into white lead by a 
modification of the old corrosion process. It is probable that 
such applications will prove of utility, and that by the use of 
finely-divided lead, prepared by the Tommasi or some similar 
process, white lead of a quality as good as that which is made 
by the old, slow, but supremely excellent Dutch method may 
be prepared in a like manner, though in a shorter time. With 
regard to the recovery of silver, the whole question is one of 
cost, not easily answered without trial on a manufacturing 
scale. | 

Yorkshire College, Leeds.— The next session of this College 
will commence on October 11th, and applications for admission 
wil be received up to October 10th. Prospectuses can be 
obtained from the Registrar. 


Telegraph Extensions in Queensland.—In Mr. Robert Philp's 
financial statement delivered in the Queensland Legislative 
Assembly on Thursday last week, the loan for telegraph exten- 
sions was estimated at £50,000. 


University College, Bristol—_The session 1898-99 com- 
mences on Oct. 4. Lectures on inorganic and organic chemistry 
will be delivered during the session. Further particulars шау 
be obtained from the secretary, Mr. James Rafter. | 


Restoration of the Manila Сађе. — Аз indicated below, the 
cable between Hong Kong and Manila has been repaired, and 
telegrams for the latter city are now accepted without restric- 
tion. There is still, however, no communication with other 
places in the Philippine Islands. 


Cable Interruptions and Repairs.— 
Latakia—Cy 5 of 10 25 An Date of Bepair. 
i Run eb. 10, = 
Hong Kong—Manilla... ........... May 3, 1898 Aug. 21, 1898 
Bissao and Bolama .................. July 21, 1898 . e 
Accra Kotonou ..................... Aug 18998 — 


. 8, 
Cape Saint James—Hong Kong Aug. 15, 1898. — 
Silver Wire Fuses.—According to the Electrical World of 
New York one of the largest companies in Germany has found 
that fuse wires made of silver are more satisfactory and much 
more reliable than those of lead. For small cross sections 
they can be much more accurately made, and will blow at 
more definite currents. They are used on 250-volt incandes- 
cent light circuits. | 
Thunderstorms.— Severe thunderstorms are reported from 
various parts of the country, especially from Wales, on 
Saturday and Sunday last. A man sheltering under an oak 
tree in a field near Ruthin was struck by lightning and killed, 
the post office at Portmadoc was struck and caught fire, and 


| at Manuarlwydd Gower, near Swansea, 8 woman nursing & 


baby was killed by lightning, while the child escaped unhurt. 
Considerable damage to property is also reported. 


Telegraph Lines for Public Telephone Traffic in Germany.— 
The German postal administration has announced that, in 
certain districts and small towns, the telegraph wires will be 
placed at the service of the public for telephone purposes. 
Facilities will be given for communication over these lines 
between towns having telephone exchanges; moreover, tele- 
graph offices can be used as call offices when required, the corre- 
spondent wanted being fetched to the office at the other end 
of the line if there is no urban exchange in that town. 


Chesterfield and Midland Counties Institution of Engineers.— 
The annual general meeting of the members of this Institu- 
tion will be held in the Stephenson Memorial Hall, Chester- 
field, on Saturday next, when the council and officers for the 
ensuing year will be balloted for, the report of the council 
and the accounts of the past year will be presented, and the 
president-elect (Mr. W. D. Holford) will deliver his address. 
Among the Papers down for discussion we note “ Photographs 
of Flashes of Electric Detonators,” by Mr. L. W. de Grave, 
and “ Electric Blasting,” Part IV., by Mr. W. Maurice. 
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Motor Car Clubs.—The Self-Propelled Traffic Association 
has amalgamated with the Automobile Club. Among the new 
members of the Committee we notice the names of Sir David 
Salomons, Mr. R. E. B. Crompton and Prof. Vernon Boys. 
The club has over 860 members, nearly 100 of whom own 
motor vehicles. 

German High-Pressure Regulations.— Mr. Jul. H. West 
writes us that the symbols referred to in the last paragraph 
of the abstract of these regulations, given in our issue of Aug. 
12, have been changed to some extent since the rules were 
issued tentatively last year. This is so, but the modifications 
are not sufficient to induce us to alter our opinion that the 
new symbols offer no advantages over the conventional ones 
already universally employed. 


Electric Lighting in India.— The question of introducing 
electric light апа traction in Simla is under consideration. 
It is proposed to utilise the power of the Sutlej, 11 miles from 
the town. Ап Indian contemporary commenting on the 
scheme supposes that use will be made of “ the recently рег- 
fected system of converting the current into low-tension before 
putting it upon the wire, and reconversion into the requisite 
high-tension in the station itself." 

The Pacific Cable.—A Reuter’s telegram from Sydney 
states that at the conference of the Premiers of New South 
Wales, Victoria and Queensland, which met there on Saturday, 
it was decided, with reference to the Pacific cable project, to 
make а definite offer that if Great Britain and Canada would 
collectively guarantee five-ninths of the cost of laying the 
cable the Premiers would recommend their respective Legis- 
latures to contribute one-ninth each, asking New Zealand to 
contribute the remaining ninth. 

A New Application of Hertzian Waves.—To obviate the 
use of the usual conductors in burglar alarm systems for 
safes, vaults, &c., a Mr. Colman, of Chicago, has, according 
to the Electrical Enyineer of New York, invented a system of 
employing Hertzian waves. A transmitter is provided in the 
protected structure and thrown into operation immediately 
upon any tampering with the protecting barrier. The result- 
ing waves are caused to actuate a coherer at the alarm station, 
and to close an alarm circuit. 

Fire in an Automatic Telephone Exchange.—The switch- 
board in the automatic telephone exchange at Amsterdam, 
N.Y., took a notion to burn up recently, says the Electrical 
Review of New York. There was no one in the exchange at 
the time, and when the firemen arrived they had to break in 
the door, and found one of the switchboards in flames. There 
is no clue to the origin of the fire, but a crossed electric light 
wire probably did the mischief. This shows a new danger to 
poorly-constructed automatic exchanges. 


Personal.—Prof. R. B. Owens, of the Nebraska University, 
has been appointed to the McDonald chair of electrical 
engineering at the McGill University, Montreal, in succession 
to Prof. Carus-Wilson. Prof. Owens is a native of Maryland, 
and was educated at the John Hopkins University, Baltimore, 
and at the Columbia University, taking his E. E. degree at the 
latter institution in 1891. Shortly afterwards he was appointed 
adjunct Professor of Electrical Engineering at the Nebraska 
University, and he was made full Professor in 1894. Prof. 
Owens is also a vice-president of the American Institute of 
Electrical Engineers. 

Telegraphy in British Central Africa.—In the report of Lieut.- 
Colonel Manning, the Acting Commissioner, on the British 
Central Africa Protectorate, for the year 1897-8, it is stated 
that the African trans-Continental telegraph linehas now reached 
beyond Kota-Kota, though no station is opened beyond that 
point. The line has been connected through to Umtali, 
which links up the protectorate lines with the South African 
system, and thus with all parts of the world. Communication 
with Chiromo, and thence over the Portuguese system to 
Chinde and Quilimane, is also in working order. From 
another part of the report we learn that native teleeraphists 
command a high rate of wages, and thatin most of the offices 
of the African Trans-Continental Telegraph Company the 
native telegraphist is employed as an assistant. This Com- 
pany has also а carefully-trained staff of native linesmen. 
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American Electrical Machinery for England. — Our American 
contemporaries announce that three 2,500 н.р. generating sets 
are being shipped by the Westinghouse Co. to the Metropolitan 
Electric Supply Co., of London. The engines are of the 
enclosed vertical compound marine type, and are said to be 
the most powerful engines of this class made at the East 
Pittsburg works. They are directly coupled to two-phase 
500 volt alternators, designed, it is stated, to run at full out- 
put with any speed between 116 and 145 revolutions per 
minute. This range of speed is ascribed to the necessity of 
providing а variation in the frequency of the alternations and 
thus enabling a supply to be given to existing transformers 
in London. Surely the Metropolitan Company might have 
obtained machines such as these from any first-class maker in 
our own country. 


A Warning Instrument for Ships in Fog.—A writer in The 
Electrical. Engineer of New York, Mr. Hermann Herberts, 
suggests the use on ships of an instrument he has designed to 
detect the proximity of other ships or icebergs at sea. This 
instrument is based on the action of а delicate thermopile 
provided with conical concentrators of heat radiation. These 
detectors of heat radiation are fitted on the ship, and are 
caused to constantly and slowly revolve in azimuth. When 
the collecting cones in their rotation point towards an iceberg 
or a ship in the neighbourhood the pile is expected to close an 
alarm circuit, and to also show approximately the direction of 
the danger—a ship generally giving out heat rays and an 
iceberg absorbing them. No practical experiments appear to 
have been made with this instrument, and it is more than 
doubtful that it would ever act usefully, owing to the difficulty 
introduced by the variable temperature of the parts of the 
ship using the device. 


Electrolytic Damage to Shipping. —A very interesting case, 
says the Engineer, has recently been fought before the ltalian 
Law Courts. The captain of the port of Leghorn, Cavaliere 
Alcesti Torrini, was the plaintiff in an action against the 
owners of certain wooden yachts with coppered bottoms lying 
in the Darsena part of the harbour of Leghorn to enforce a 
notice on the owners for the removal of such vessels from that 
part of the harbour. This notice was made on the grounds 
that the new warships and other iron and steel vessels lying 
in that part of the harbour were damaged by galvanic currents 
set up from the copper bottoms of the wooden yachts, the 
contact with the steel vessels being due to ropes which were 
made fast to different buoys in the harbour basin. The fact 
of the damage to steel and iron ships having arisen, and of its 
being due to this cause, was clearly established before the 
Court, and the captain's order for the removal of the wooden 
yachts with coppered bottoms from the Darsena harbour of 
Leghorn was consequently confirmed by the Court. 


The Dielectric Strength of Air.—In a Paper with the above 
title, read before the American Institute of Electrical Engi- 
neers, Mr. C. P. Steinmetz gives the results of a number of 
valuable experiments on sparking distances. To investigate 
whether the dielectric strength of air was reduced in fog, a 
steam pipe was arranged below the discharge circuit, and 
steam made to escape very slowly, so as to fill the whole space 
between the needle points with dense fog. Contrary to expec- 
tation, it was found that a much higher voltage was required 
to strike across the same distance in fog as in dry air. The 
presence of fog, therefore, increases the dielectric strength of 
air and reduces in a very marked manner the striking distance. 
Mr. Steinmetz suggests, as an explanation of the phenomenon, 
that the discharge is broken up by the fog into a number of 
minute successive discharges between the fog particles. By 
turning on full pressure of steam issuing from the boiler at 
80lb. pressure into the space between the needle points, the 
striking distance was still further reduced below that in fog, 
and shows that live steam at atmospheric pressure has а much 
greater dielectric strength than dry air. At constant pressure 
and with a constant shape of current wave the striking distance 
was found to be constant, especially between sharp points; it 
was independent of the frequency. In fact, the author finds that 
the striking distance between needle points offers the most 
reliable means to determine very high voltages, and it is used, 
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for this. reason, as a final check in all high potential insula- 
tion tests made by the General Electric Co. Cylinders of 
1:1lin. diameter give an average dielectric strength of air of 
60 kilo-volts per inch. Cylinders of 0:815іп. diameter, an 
average dielectric strength of 70 kilo-volts per inch. 


Spheres at very small distance apart come out at the. 


latter value. А disturbing factor in this case is the 
electro-static brush discharge, which, by а partial break- 
down of the air surrounding the electrodes, increases the 
effective size of and decreases the effective distance between 
the terminals. Interesting experiments were also made to 
determine the counter E.M.F. of the spark. Potentials of 
160,000 volts and even up to 170,000 effective volts were 
experimented with, these being some of the highest pressures 
reached at ordinary frequencies and at high power. 


The Provo-Mercur 40,000-volt Power Transmission.—This 
plant has been put down to transmit power from Provo 
Cafion to the two districts, Mercur and Tintic, in Utah, 
U.S.A. These two districts are about 20 miles apart, and 
are respectively 82 and 46 miles from Provo Caiion, where 
the power-house is situated. We learn from The Journal of 
Electricity, of San Francisco, that the Telluride Company 
intend to install plant to transmit 2,000 n.». by two units of 
750 kilowatts each. The Provo-Mercur transmission line is 
the one which has already been put in operation, and when 
the Provo-Tintic line is completed the sub-stations at Mercur 
and Tintic are to be connected by a subsidiary line as a stand- 
by for either station in case of the breakdown of either of 
the Provo lines. At present one 750 kilowatt G. E. three- 
phase generator flexibly connected to a turbine wheel, driven 
under a head of 125ft. and running at 800 revolutions per 
minute, is installed. The generator is star wound, and gives 
а phase potential of 800 volts at a frequency of 60 O. Of 
the four 250 kilowatt step-up transformers installed in the 
generating station three are now in use, the primaries are 
fed at 462 volts, and the normal secondary pressure in the 
coils is 28,100 volts. Both the primaries and the secondaries 
are connected in star fashion. Thus the three-phase high- 
pressure terminals have a phase-pressure of 40,000 volts. 
Tests of these transformers show a copper loss of about 
2,150 watts, an iron loss of 3,030 watts and a normal tempe- 
rature at full load of 118deg. above surrounding air. The 
transformer cores and coils are immersed in mineral oil, 
and have no other cooling device than the natural radiation 
from the cases, which are deeply corrugated. Three-phase 
generation, three-phase transmission and two-phase distri- 
bution is the system used and all the three-phase portions are 
star-connected, the common centre or neutral point being 
grounded; the two-phase distribution is also grounded. The 
line, which is carried on 35ft. cedar poles 125ft. apart, is of 
No. 5 B & S medium hard-drawn copper, supported so as to 
form the points of an equilateral triangle having 6ft. sides. 
One of the three wires is placed on top of the pole and the 
other two on insulators on a 7ft. cross-arm. The wires are 
not transposed, and a metallic telephone circuit is carried 
on brackets at a distance of 42in. below the cross-arm. 
The insulators are a special type of triple-petticoat glass, 
having two grooves round the top below the wire groove ; 
they are 6}in. across the base and Gin. high, and are sup- 
ported by a specially long locust pin, made proof against 
moisture by being boiled in paraffine and the surface made 
smooth by allowing to cool and again dipping in hot paraffin 
wax; should a wire ground on a pin or cross-arm it would 
promptly burn it off leaving the wire unsupported, About 
25 lightning arresters are used and six choking coils. The 
fuses in the high-pressure circuits each consist of a single 
No. 80 В & S bare copper wire 36in. long over which is an 
asbestos tube; the high.tension switches give а 6ft. break. 
'l'he sub-station now in operation is installed in the Golden 
Gate mill at Mercur, one of the largest cyanide mills in the 
world. It contains three 300 kilowatt step-down transformers 
reducing the pressure from 40,000 volts to 220 volt two-phase 
current for lighting &nd operating 11 Westinghouse two-phase 
induction motors, viz., опе 150 н.р. for operating rolls, &c. ; 
one 50 н.р. motor operating the roasters; one 30 н.р. motor 
operating pumps; two 15 н.р, for driving blowers and one 


10 н.р. motor in the machine shop. There are also three 
motors in the hoist house: one a 150 fl. P., one 75 н.р. for 
hoisting purposes, and one 100 н.р. for operating an air 
compressor. For ore crushing two motors each of 50 н.р. are 
installed, and these complete the present plant. 


The Motor-Cab Trials in Paris.—Our French contemporaries 
give detailed accounts of the trials of motor-cabs which took 
place in connection with the recent exhibition of automobiles 
in Paris. Seven out of the eight vehicles that took part in the 
trials were electrically propelled, the eighth being worked by 
petroleum. All seven were fitted with spocially-designed cells 
of the Fulmen " type, having specific capacities of about 
64 ampere-hours per pound total weight, and all but one had 
pneumatic tyres on all four wheels, the exception having 
pneumatic tyres on the front (driving and steering) wheels, 
and solid rubber tyres behind. Various types of carriages 
were in evidence, the one with the neatest appearance 
resembling a four-wheeled hansom with an exceptionally long 
wheel base. In this cab, which was exhibited by M. Jeantaud, 


the motor drove the rear wheels through chain gearing, while 


the box containing the cells was supported on the two front 
wheels, and occupied more or less the same position as the 
horse in an ordinary hansom. The electrical and mechanical 
details of this cab were similar to those of others made by the 
same firm, two of which took part in the trials as well. A 
single motor drives a countershaft through gearing, and this 
countershaft, which carries a differential gear, is connected by 
a chain to the rear wheels. The motor has both series and 
shunt windings, and the cells are in two sets of 22 each, 
which can be connected in series or parallel. There are four 
forward positions of the controller: (1) Batteries in parallel 
and shunt windings in parallel; (2) batteries in series and 
shunt windings in series; (3) ditto, with series winding shunted 
by a resistance; and (4) ditto, with less resistance, shunting 
the series coils. In the normal position of the controller 
handle the motor is short-circuited through a resistance, 
and the position for backward driving is similar to (1) 
but with armature reversed. There is in addition a rheostat, 
always in series with the armature of the motor, this being 
controlled by the foot of the driver. The steering is by the 
front wheels, and is governed by а hand-wheel as usual ; the 
driver is also provided with two mechanical brakes, controlled 
by separate levers. Three cabs by M. Krieger have the pecu- 
liarity that the different types of carriage-bodies are inter- 
changeable, so that, for instance, a coupé can be transformed 
into a victoria from one day to thenext. They are driven and 
steered by the front wheels, the two motors driving them 
through single reduction gear (16:5:1) with helical teeth. 
The batteries are contained in two boxes, one in front and one 
behind. By changing the connections of the motor armatures 
from parallel to series, and those of the batteries and shunt- 
windings of the motors in а similar manner, six forw 
speeds are obtained, the fastest being with shunt coils discon- 
nected, and the batteries in series connected to the paralleled 
motor-armatures through the series windings. The seventh 
cab, built by the Compagnie Générale des Transports Auto- 
mobiles, has fewer points of originality. It has one series 
motor driving the rear wheels through a countershaft, there 
being chain-gear between the latter and the wheels. The 
speed is regulated by two handles, one changing the con- 
nections of the two sets of 22 cells from parallel to series, 
the other merely adding or removing resistance from the motor 
circuit. The brake is a band brake on the countershaft, and 
controlled by the driver’s foot. Tests were made to ascertain 
the consumption of electrical energy by the various cabs on 
the level, on gradients, and during nine runs of about 37 miles 
each on nine successive days, the latter being made on three 
different routes expressly chosen with many stiff gradients. 
Trials of the brakes were also made. The consumption on 
the level was in the order of 180 watt-hours per ton-mile from 
the battery, or 175 watt-hours furnished to the battery. 
Taking an average of the whole nine journeys with up and 
down gradients, the energy supplied to the batteries was 
roughly 300 watt-hours per ton-mile. Besides these seven 
cabs, a large number of electric motor-cars of all sizes and 
shapes were exhibited. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
(Compiled by E. E. Founnrer p'Arsz.] 


Asymmetrical Zeeman Effect.—It is known that in the 
elementary treatment of the influence of magnetic forces on 
spectrum lines according to Lorentz’s theory it is sufficient, if 
only one line is considered, to suppose that every luminous 
atom contains one single movable ion vibrating under an 
attraction proportional to the distance from its position of 
equilibrium. All motions of such an ion can be resolved into 
linear vibrations parallel to the lines of force and two 
circular vibrations normal to them. The period of the former 
remains unchanged, while of the latter, one is accelerated 
and the other retarded. This gives the symmetrical doublets 
and triplets already discovered. But, says P. Zeeman, it 
is conceivable that the external magnetic forces may exert 
& special influence upon the circular vibrations on account 
of the presence of molecular currents, such as are assumed 
in Richarz's ionie theory of magnetism. This would give 
rise to а difference of intensity between the two outer com- 
ponents of the triplet, and between the two components 
of the doublet. If the molecular currents are due to the 
motion of light ions, some such asymmetrical effect might 
be expected, especially in the strongly magnetic substances. 
Experiments made by Zeeman with that object failed, how- 
ever, to discover any such want of symmetry. We are, there- 
fore constrained either to ascribe the negative result to the 
destruction of the molecular currents by the high temperature 
of the flame, or to seek some other explanation of Ampére's 
currenis. | 

[ZEEMAN, Proc. Akad. Amsterdam, Aug. 9, 1898.] 


Theory of the Zeeman Effect.—The theory elaborated by Н. 
A. Lorentz was sufficient to predict and to explain all the 
phenomena observed by Zeeman himself. But some new 
phenomena of the multiplication of spectrum lines remain to 
be accounted for. Cornu observed that in one of the sodium 
lines, viewed across the lines of force, the central component 
of the triplet was doubled, so that in reality a quadruplet was 
Michelson and Preston observed in many cases not 
only a far more complicated structure of the central com- 
ponent, but a similar structure of the outer components of the 
triplet. То embrace these new facts, Lorentz expands his 
theory by assuming that a molecule may have a number 
of arbitrarily distributed electrical charges, and an arbi- 
trary number of degrees of freedom. The mathematical 
treatment of this case is necessarily difficult, but by an 
elegant adaptation of the method of images, Lorentz succeeds 
in deducing some important general rules based upon simple 
considerations of symmetry. One of the conclusions thus 
attained is that rays propagated along the lines of force can 
only be unpolarised or circularly polarised, but they may be 
partly polarised only. Becquerel and Deslandres have found 
that one of the iron lines, when viewed across the lines’ of 
force, becomes a triplet, the central and lateral components of 
which have interchanged their states of polarisation as com- 
pared with ordinary triplets. Lorentz predicts from his 
theory that only the middle component of this triplet will be 
visible when the phenomenon is observed in the direction of 
the lines of force. It will be interesting to see this prediction 
verified. 

(LORENTZ, Proc. Akad. Amsterdam, Aug. 9, 1898.] 


Compound Quadrant Electrometer.—Multicellular quadrant 
electrometers have been in use for some time. In 1898 Him- 
stedt constructed a pattern with four cells. The needles were 
suspended by a silvered quartz fibre. The damping device 
consisted of two vertical magnets, with opposite poles super- 
posed, attached to the lower end of the small rod bearing the 
ueedles, and arranged во as to vibrate within а copper vessel. 
The magnets invariably retained a small directing force, and 
hence Himstedt was obliged to make the whole apparatus 
movable about а vertical axis. Н. Haga has devised a 5-cell 
apparatus in which the damping device is reversed, and a 
hollow copper cylinder is made to vibrate in a magnetic field. 
The sensitiveness is very great, but it depends largely 


upon the suspending fibre. As the total weight which 
the fibre has to bear is 20 grammes, a quartz fibre of 24 p 
may be used. With such a fibre, 17cm. long, а single Clark 
cell gives a displacement of 12m. at a distance of 2m., the 
needles being charged to 180 volts. When this excessive 
sensitiveness is not required, a platinum wire annealed in a 
candle flame is to be preferred because of its greater conve- 
nience. А useful application of the electrometer is the 
measurement of the intensity of an electric current by 
determining the E.M.F. between the ends of a known resist- 
ance. The resistance is best chosen in such a way that the 
difference of potential is nearly equal to that of a Clark cell. 
Thus a resistance of about 0:14 ohms is required for a current 
of about 10 amperes. 
[Haaa, Proe. Akad., Amsterdam, Aug. 9, 1898.] 


New Form of Capillary Electrometer.—G. Vanni has designed 
& form of capillary electrometer which is particularly well 
adapted for school use. It consists of a tank (see diagram) 
containing a layer of mercury at the bottom, surmounted by а 
30 per cbnt. mixture of water and sulphuric acid. A capillary 
thistle tube is vertically inserted in the acid, and mercury is 
poured in at the funnel.. The mercury flows out at the bottom 


E 


until the proper hydrostatic pressure is attained, when it forms 
a good junction with the acid. E.M.F.’s of a few 10,000ths 
of а volt can be placed in evidence on the screen, and when 
larger values are to be dealt with wider tubes may be employed. 
(VANNI, Nuovo Cimento, June, 1898.] 


Thermo. magnetic Properties of Bismuth.—The interest attached 
to the properties of bismuth shows no sign of flagging. 
Probably by the time that all these properties are unravelled 
and accounted for our knowledge of electric, magnetic, thermal 
and optical phenomena will have been considerably extended. 
Riecke assumes that an electric current is always accom- 
panied by а current of heat, and a current of heat by an 
electric current. The basis of these hypotheses lies in 
Weber's theory of metallic“ conduction, which is ascribed 
io the motion of charged particles &lone. In а magnetic 
field Н, а positive ion with а velocity U, is acted upon 
by a force HU, for each unit of electricity. Further, 
{һе velocities in the direction of this force are zero in 
the state of equilibrium attained in the Hall effect. From 
these assumptions Riecke deduces the amount of rotation of 
the equi-potential lines (Hall effect), and the rotation of the 
isothermal lines (thermo-magnetic difference of temperature). 
Riecke concludes from his experiments that the latter is zero 
in bismuth. E. van Everdingen subjects this conclusion to 
a detailed criticism. He maintains the two surfaces of a 
plate of bismuth at different temperatures, and connects 
them through a galvanometer. He observes the differences 
in the readings on reversing the magnetic field to which the 
plate is exposed. A considerable difference is observed in 
pure bismuth. There is an undoubted difference of conduc- 
tivity produced in bismuth by exposure to a magnetic field, 
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but this difference in electrical conductivity is larger than that 
in thermal conductivity. Riecke’s theory wrongly ascribes 
the whole conduction of heat to the charged particles. 
Finally, it is necessary to find what happens to the charged 
particles when they reach the borders of the metal, and what 
is the reciprocal influence of ponderable molecules and electric 
particles, | 
[EVERDINGEN, Proc. Akad. Amsterdam, Aug. 9, 1898.] 


THE EYIAN-LES-BAINS THREE-PHASE TRAMWAY. 


On June 10th last а small three-phase tramway line was 
opened at Evian-les-Dains, в popular watering-place on the 
French side of the Lake of Geneva. The tramway leads from 
the Hótel Splendide to the Avénue des Sources, where the 
springs are. The hotel, although overlooking the avenue, lies 
at a higher elevation, and the line follows an S-like course, 
rising 67ft. in a length of about 330yds., a mean gradient 
of 6°8 per cent. As seen by the profile of the line, shown in 
Fig. 1, the maximum gradient is 10:2 per cent., and the 
sharpest curve occurs on this part of the line, and has a 
radius of 49ft. : 

А three-phase system was chosen, as there was already а 
three-phase station eight miles distant; this system also 
having the advantage that the motors have no commutators 
requiring attention. The pressure at which the current is 


у 
Fic. 1.—Profile of Evian-les- Bains Tramway. 


transmitted is 5,200 volts, the frequency is 50 ^ per second, 
and the same transmission line is used for light &nd power. 
A 80 kilowatt stationary transformer converts the pressure of 
each phase to 200 volts, this transformer also furnishing 
current to drive а 6 н.р. motor for the pump of the hydraulic 
lift in the hotel. The two trolley wires are of 6mm. hard- 
drawn copper, and are supported 11 in. apart on ornamental 
steel posts with brackets. The rails form the third conductor, 
and they are bonded in the usual manner. The line is single- 
track, and there are no crossings as only one car runs on it. 

This motor-car is shown in Fig. 2. It weighs 8:8 tons, has 
seats for eight, and standing-room for six more passengers. The 
interior of the car is luxuriously upholstered and provided with а 
carpet, and two incandescent lamps are used to light it. The two 
head-lights are also electric. А light two-axle truck supports 
the car-body, being fitted with one three-phase motor only, 
whose normal output is 15 н.р., although it can develop 25 to 
80 н.р. for a short time. The motor-shaft makes 750 revs. 
per minute and drives a countershaft through spur-gearing, 
the countershaft being connected to the axles by chain-gearing. 
This arrangement is said to have been necessary to obtain 
sufficient adhesion. Тһе field of the motor is stationary, and 
the armature revolves, being connected to the starting resist- 
ance by means of brushes and contact-rings. Each platform 
is provided with a simple starting-switch and an emergency 


switch. The motor is in circuit both during the ascent and 
descent ; in the latter case it acts as a brake, the motor running 
as a generator slightly faster than the speed of synchronism. 
If one of the trolleys gets off the wire, the motor continues to 
run as & single-phase motor; if both trolleys fail, the hand- 
brake must be employed. 

A contrivance for strewing sand on to the lines is fitted at 
each end of the car. This consists of two horizontal cylin- 
drical shells, one within the other, the inner one having a 
slit parallel to the axis. This inner cylinder, which contains 
the sand, is turned with the slit upwards in its normal posi- 
tion, and when sand is to be strewed on the track it is revolved 
slightly by a hand-lever, thus tipping sand into the outer 
cylinder which is fitted with funnel-shaped orifices to direct 
the sand on to the rails. 


Fic, 2, —Evian-les-Bains Three-phase Tramway. 


The car makes about 60 double journeys per diem, and its 
speed is 61 miles an hour in either direction. 

he permanent way and transmission line were built by 
the firm of Lombard-Gerin et Cie., of Lyons, the motor-car 


and electrica] equipment by Messrs. Ganz and Company, of 
Budapest. 


CARBONS FOR ELEOTRIC LIGHTING AND OTHER 
PURPOSES.* 
BY FBANCIS JEBL. 
( Continued from page 419.) 


Sorting.— We will now proceed with our carbon manufacture 
again. It has already been explained how the carbons are 
packed and placed in the furnace, which takes about five or six 
days. After they are baked and cooled down they are taken 
out of the retorts without any difficulty, аз the heat has shrunk 
them a little, and they are not so tightly packed as when first 
put in the furnace. They are then sorted—that is, the crooked 
ones, if any, are separated from the rest, and if care has been 
taken it will be found that the percentage of crooked carbons 
is very small. 

Formerly some manufacturers picked the crooked carbons 
out by letting the rods roll down an inclined plane. Straight 
carbons when rolling down an incline will roll evenly and not 
deviate from their course, while a crooked or warped carbon 
will go down slantingly or in a zig-zag fashion. Another 
method which was a very good one was to pass the carbons 
through tubes the bore of which was but a little larger than 
the diameter of the carbons. If a carbon was crooked it could 
not pass through the tube and was laidaside. A modification 
of this principle is shown in Fig. 21, which shows in cross 


section a machine that will assort carbons very much faster 
poe eh ана b 


* From a forthcoming book to be published by Zhe Electrician Printing 
and Publishing Company (Limited). All rights reserved. 


a, roll down and if straight fall into the grooves b b' b" b 
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than by hand. A is a cylinder made of hard wood, and has | 800mm., diameter of fixed and loose pulleys 240mm., width 


Upon the periphery of this cylinder and parallel to its axis 
square grooves b b' b" b" are milled, as shown in the figure. 
The height and width of these grooves are just about а shade 
larger than the diameter of the carbons that are being assorted. 
This cylinder revolves about 80 or 40 revolutions. В is a 
fixed guard that is only a few centimetres in height, and has 


the same length as the cylinder. C and D are also guards, 


while E is an inclined platform on which the carbons are 
placed that are being sorted. It will be seen that the carbons, 
and as the cylinder A revolves in the direction of the arrow 
the carbons are taken as far as the position of b” shown in the 
figure (as they are prevented from falling out sooner by the 
guard C), from which they then fall on the receiver D, where 
they roll down and are collected. If a crooked carbon gets as 
far as a it cannot go further as the guard B prevents it, while 
the cylinder which is driven simply by a loose cord 
slips, or rather stops. The crooked carbon is taken away 
and the machine begins to work again as it is freed, 
For carbons of different diameter cylinders with different- 
sized grooves are used; in fact, each diameter has its own 
cylinder, which can be easily placed in the frame of the machine, 
or taken away. As they are simple cylinders of hard wood, 
having at their ends circular iron plates through which the 
shaft is put and keyed, they are not expensive, while two boys 
attending such a machine can assort about 70,000 to 80,000 
carbons a day, one boy placing the carbons on the plat- 
form E, while the other keeps an eye on a, and extracts 
the crooked carbons. The writer has also seen some machines 
working on the principle that a straight carbon only can 


Fie, 21. —Diagram of Assorting Machine. 


ass between two cylindrical rollers, their distance apart 

eing adjustable according to the diameter of the carbon 
that is being assorted. The crooked carbons when passing 
through the rollers get smashed and broken up. This is, how- 
ever, not an economical method, as there are generally some 
parts in the length of a crooked carbon that can be used. The 
carbon makers generally cut out the bent and warped portions 
of the rod, and use the other parts for making carbons of small 
lengths. It is thus folly to have all the crooked carbons 
smashed without first inspecting them to see if any portions 
of their length can be used. Of course it is understood that 
broken carbons, &c., have to be ground up again, so that it is 
well to train the workman in order to have as little breakage 
as possible, as it represents loss of labour and fuel. After the 
carbons have been sorted they are placed in the stock room in 
racks, which are divided into compartments, so that not too 
many carbons are piled upon each other, as they are heavy, 
and the lower layers may get bruised or broken. 

Cutting.—If there are orders on hand for carbons, that par- 
ticular size is taken to the cutting department, where they are 
cut down to the lengths the order calls for. Fig. 22 represents 
cutting machine, which consists simply of a circular steel 
blade that revolves at about 1,000 revolutions per minute. 
The machine is supplied with a fixed and loose pulley, while 
the arm to which the cutting blade is attached is held up by 
means of a spring in connection with a lever that is operated 
by the foot. When cutting a carbon the lever is pressed, bring- 
ing down the blade on to the carbon, which rests in or between 
two circular rollers, as shown in the figure. On the table of the 
machine there is a slider, which, when set, serves to measure 
the carbons off in equal lengths. These machines have gene- 
rally the following size: table surface about 1,000mm. by 


length which is about the same as the carbons being sorted. | 70mm., horse-power frequired about 0:25, and weight of the 


machine about 180 kilos. | 
The writer is of opinion that this machine can be combined 
so as to do the sorting at the same time, and thus do away 
with the machine shown in Fig. 21. Such a combination is 
shown in Fig. 28, which is simply а diagram. A represents 
the circular blade, operated in the same manner as has been 
explained in reference to the machine shown in Fig. 22. In 
fact, the only difference in the machine is that on each side of 
the rollers upon which the carbons rest there are two tubes, 
ВВ, as shown, which are held in position by means of the 
screws and nuts that pass through the table, this affording an 
easy way of replacing other tubes when carbons of a different 
diameter are taken. The slider D is so constructed that it 


| 
hil 


Fic. 22, —Braun's Cutting Machine. 


can be thrown over when the carbon is cut, in order to take 
the carbon out. Itis evident that when the carbons are straight 
they сап pass through the tubes, which have an internal 
diameter a shade larger than the carbons, whereas a crooked 
one cannot pass, and can be broken at the point where it is 
bent, while the remaining part can be used according to the 
length of its straight portion. Such a combination would no 
doubt be an advantage, as it would do away with the special 
sorting machine; although the cutting would no doubt not 
proceed as fast as before, the difference would not be very 
great, and we should have one department less. 

Grinding. —After the carbons are cut, their ends are ground 
off on a simple emery wheel, which process is very efficient, 
the work being done by boys. In connection with this wheel 


Кто. 23.—Assorting and Cutting Machine. 


there ought to be an exhauster to take away the carbon dust, 
which is prejudicial to health. There are some people who 
believe а carbon works to be the best place for those that are 
afflicted with consumption, and it may be due to the fact that 
the infusoria of the disease object to the dust which settles in 
the lungs. The writer has heard of a labourer in a carbon 
factory who was dissected after he had died, and whose lungs 
were found to be one hard black mass. 

There is а grinding machine on the market now, made by 
Pemeel, that is said to work automatically and to grind the 
ends off of about 20,000 to 80,000 carbons per day. Fig. 24 
represents such a machine. The carbons are piled into a box 
from which they are taken automatically by two revolving 
discs, with notches, which bring the carbons between two 
grinding wheels that grind their ends off evenly. They ara 


582 


THE ELECTRICIAN, AUGUST 26, 1898 


Шеп transported to an inclined table from which they are 
collected. As the writer has not had any experience with 
ihese kinds of machines he cannot vouch for their efficiency, 
and the reader must take them for what they are worth. 
The machine, on the whole, is expensive, costing about £110, 
but if it works well and does its work continuously without 
getting out of order it may be an advantage to have it in a 
carbon factory. 


Fic. 24.—Pemsel’s Automatic Grinding Machine, 


Pointing.—After having their ends ground off the carbons 
are taken to the pointing department. The pointing machine is 
shown in Fig. 25. It consists of two emery wheels, well pro- 
tected, so that in case of accident nothing can happen to the 
operator who points the carbons. Connected with the machine 
should also be an exhauster to draw off the dust. It may be 
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Fig. 25.— Braun's Pointing Machine, 


mentioned that about 3,000 or 4,000 carbons can be pointed 
on an emery wheel per day, depending on the diameter of the 


800mm., Diameter of “pulley 100mm., width 60mm., revo- 
lutions 1,200 per minute, horse-power required about a-half, 
weight about 310 kilos. 

The writer may here state that mavy manufacturers point 
their carbons too much, that is to say, the angle that the 
cone of the point makes is smaller than is necessary, being 
usually less than 45deg., whereas a point having an angle of 
about 120degs., is all that is necessary, and the arc will 
strike as well with it, while time and labour is saved in the 
operation of pointing. There is also an automatic pointing 
machine on the market, made by Pemsel, which is said to 
point between 20,000 and 30,000 carbons per day. Fig. 26 
represents such a machine. Here also, as in the automatic 
machine shown in Fig. 24, the carbons are placed in a box 
from which they are automatically taken out and pointed on 
a grinding drum, from which they are then taken to a receiving 
box. Concerning the efficiency, the writer can only state 
what he has already stated in reference to the machine shown 
in Fig. 24. To him the machines seem complicated, and 


have too much gearing or belting that may get out of order, 
especially in a carbon factory where carbon dust is always 
flying about which gets into the bearings and delicate parts of 
a machine and grinds nearly like diamonds, soon putting 
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Fic. 26.—Pemsel’s Automatic Pointing Machine. 


things out of order. However, one cannot condemn a machine 
before seeing it work in practice, and if they will stand the 
test of a year’s work in a carbon factory continuously, the 
writer will not hesitate to recommend them. The solid 
carbons after being pointed are ready for packing or are stored 
in the store-room. 


(To be continued.) 
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AN ALTERNATING CYCLE-CURYE RECORDER. 


BY PROF. HUGH L. CALLENDAR, M.A., F.R.S. 


The study of alternating current phenomena by means {of 
the delineation of the curves, which represent the mode of 
variation of the pressure and current throughout the cycle, 
has been rendered so familiar by the labours of Hopkinson, 
Ryan, Fleming, and many other observers, that no apology 
is needed for introducing a new piece of apparatus intended to 
reduce the labour involved in this method of investigation. 
Briefly stated, the function of the Cycle-Curve Recorder is to 
describe automatically, without any interference on the part of 


carbons being pointed The following are the dimensions of | the observer, a continuous pen and ink curve representing the 


of such a machine :—Diameter of emery wheels 320mm., and 
width from 80mm. to 50mm. Height of machine up to the 
centre of the shaft 1,000mm., surface of table 1, 600mm. by 


cyclical variation of the quantity to be recorded. The imme- 
diate object of its construction was the study of the variations 
of the form of the current or pressure cycle-curves of & 
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particular form of alternator with variations in the character 
of the load on the station at different times in the day. The 
labour involved in this study by any of the usual means was 
such as to be prohibitive. Theaction of the present apparatus, 
however, is so completely automatic, that it can be set to 
record the form of the cycle-curve every half hour throughout 
the day, and may then be locked up and left to itself, to con- 
tinue recording for so long a period as may be desired. The 
complete carrying out of this programme was unfortunately 
interrupted by my appointment to the chair of physics at 
University College, London, and it is now unlikely that I 
shall have leisure to pursue the investigation myself; sufficient, 
however, has been already accomplished to show that the 
apparatus is capable of very accurate work, and is likely to 
prove a labour-saving device of considerable utility. 

The apparatus consists essentially of a recording potentio- 
meter working in conjunction with a cycle contact maker, 
which selects the P.D. to be recorded from a particular point 
of the cycle in the usual manner. By means of a simple 
worm gearing, the contact brushes are slowly revolved, and 
ihe point of the cycle selected is continuously varied con- 
currently with the motion of the record sheet, so that the 
variations of the P.D. throughout the cycle are recorded in 
the form of a continuous curve. The recording pen is of the 
usual pattern, and is directly attached to the sliding contact 
of a delicate relay on the potentiometer bridge wire. This 
relay is made to actuate a pair of motors in such а manner as 
to keep the sliding contact always at the balance point. The 
drum on which the record sheet is wound may be of the 
ordinary kind, revolving once in an hour, but if continuous 
records of the forms of the cycle are required, extending over 
a longer period without changing the sheet, it is necessary to 
replace the simple drum by а continuous band. The width of 
the sheet, which limits the scale of the record, has hitherto 
been about 8in., which is found to give a sufficiently open 
scale for most practical purposes. 

The Recording Potentiometer.—The recording potentiometer 
was not originally designed for this particular purpose. I had, 
as a matter of fact, previously applied it to a great variety of 
other uses, such as the recording of variations of voltage, 
current, power, resistance, temperature, pressure, &c. The 
idea of making a potentiometer or Wheatstone bridge record 
its balance point automatically, in the manner described, is a 
very obvious one. I first endeavoured to carry it into practice 
when working with platinum thermometers at the Cavendish 
Laboratory in 1886. With this object I selected the most 
delicate polarised relay that I could find in the apparatus 
room, and connected it up in the place of the galvanometer in 
my apparatus. I very soon found that in order to record 
temperatures successfully to the tenth of a degree, I should 
require a relay about & thousand times more delicate than the 

best of the Post Office pattern. After making several other 
experimental relays with selenium cells, &c., I gave up the 
| attempt for the time, and did not return to the subject till 
the conclusion of the McGill College session in April, 1897. 
I then succeeded in constructing a sufficiently delicate relay, 
and in obtaining records of temperature in pen and ink, on a 
scale as large аз lem. to the degree Fahrenheit. Several of 
these early temperature and volt records were exhibited at the 
meeting of the Canadian Royal Society on June 28rd, 1897, 
and some of them have been reproduced in the Canadian 
Royal Transactions for that date. The apparatus itself has 
been recently exhibited at the conversazione of the Royal 
Society in London, and on other occasions in Canada, where 
the first instruments were constructed. It is hoped that an 
improved pattern, as made by the Instrument Co., Cambridge, 
may be exhibited at the forthcoming meeting of the British 
Association at Bristol, and that a description of the final form 
may then be published. In the meantime it may be of interest 
to describe the cycle contact-maker, and to give some account 
of the special difficulties which were encountered in connection 
with this particular application of the recorder. 

The Cycle Contact-Maker.—The idea of applying the instru- 
ment in conjunction with a suitable cycle contact-maker for 
the recording of cycle curves automatically, first occurred to 
me in connection with the investigation of the form of 


steam temperature cycles in the cylinder of a steam engine 
by means of & very sensitive platinum thermometer, as 
described in a Paper by Prof. Nicolson and myself, On the 
Law of Condensation of Steam," which was read and dis- 
cussed at a meeting of the Institution of Civil Engineers 
in November, 1897, and has since been published in their 
Proceedings, Vol. CXXXI. The application to alternating- 
current cycles followed as a matter of course, being, in 
fact, very much the simpler application of the two. The 
method of obtaining a continuous record by means of a 
continuous motion of the cyclical contact point in unison with 
the record sheet or plate, was employed by Blondel (The 
Electrician, Vol. XXVII., p. 608), who made use of а spot of 
light reflected from a dead-beat galvanometer on to a slowly 
moving photographic plate, the deflection of the galvanometer 
being proportional to the instantaneous value of the P.D. or 
current to be recorded. The objection to the method above 
sketched, apart from the fact that it gives a photographic and 
not a pen and ink record, is principally that it is a deflection 
method and not a null method. In the present instance, in 
addition to the usual objections to a deflection method, there 
is the difficulty of the variable resistance of the cycle contact 
in the galvanometer circuit. In the null method with the 
potentiometer, changes in the contact resistance are imma- 
terial, and there are no errors introduced by inequality of 
scale, or hysteresis of the suspension. 


The Synchronous Motor.—When completing the equipment 
of the McDonald Physics Building in 1898, for the application 
of the cycle-curve method to the study of alternating current 
phenomena, I ordered a small laboratory alternator of the 
Pyke and Harris pattern, mounted on a bed-plate with 
a suitable continuous current motor. My reason for 
choosing this particular type of machine, with its over- 
hung spider carrying the revolving keepers, was that it 
could be fitted with a cycle contact in a very simple 
manner, and could be used, either as a generator, or as a syn- 
chronous motor for delineating cycle curves of larger genera- 
tors. The cycle contact brushes consisted of a pair of fine 
steel springs mounted side by side on a short projecting arm 
carried by a divided circle centred on the circular face of the 
field-magnet, which was concentric with the shaft. The ends 
of the springs rested on the edge of an ebonite disc turned in 
position on the shaft, into the circumference of avhich were 
fitted, at intervals of & complete period, а number of narrow 
contact pieces of steel, each about one-hundredth of a cycle in 
width. This form of contact was found to wear very well 
and to give excellent results, provided that the disc was clean 
and running perfectly true. The performance of the contact 
was tested by taking curves, first by the potentiometer balance 
method, and then by the deflection method under the same 
conditions. In the second case, any variation in the contact 
resistance would be made evident by an unsteadiness of the 
galvanometer. The results compared very favourably so long 
as the resistance of the galvanometer was made as high as 
possible, but even in this case it was obvious that the poten- 
tiometer method was greatly to be preferred. I, therefore, 
abandoned the attempt to fit up an automatic recording 
apparatus of the Blondel type, as I had at first intended, and 
did not return to the question of obtaining automatic records, 
until the completion of the recording potentiometer at a later 
date appeared to offer a more convenient and accurate solution 
of the problem. 

On making the first experiments with the recording poten- 
tiometer, I found, as I had anticipated, that the resistance 
of the cyclical contact was a matter of considerable impor- 
tance. In order to secure the maximum sensitiveness for 
small differences of potential, it was necessary to make the 
resistance of the relay or galvanometer of the order of 10 ohms. 
Under these circumstances it was evident that any imperfec- 
tion of the contact, although it would have no effect on the 
position of the balance point on the potentiometer bridge-wire 
directly, would reduce the sensitiveness of the relay, and thus 
make the position of the pen lag behind the correct reading, 
owing to want of quickness in following. With the object of 
reducing the resistance of the contact, the width of the strips 
in the circumference of the ebonite disc was increased, and 
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they were made to project slightly and slope back at an angle 
with the edge of the disc, so as to maintain the contact as 
long as possible. It was found, however, that with the 9in. 
contact disc originally fitted on this machine, the peripheral 
velocity was too great for this form of contact, and the brushes 
had a tendency to jump and break, especially at high speeds. 
To get over the difficulty of the peripheral velocity, without 
abandoning the steel spring contact, a small fan-motor of a 
common type was fitted with a synchronising rotor, and an 
ebonite contact disc of lin. diameter. This was fitted with an 
oil pad to keep the contact clean, and gave very fair results up 
to speeds of 60 or 80 cycles per second. It would no doubt 
be possible to make some better form of contact for the pur- 
pose, but, as the small motor worked fairly well, and the time 
at my disposal was limited, I did not think it worth while to 
make any more experiments in this direction at the time. 

The drum on which the record was taken in the potentio- 
meter was made to revolve once an hour by means of an 
ordinary clock contained in the barrel. The simultaneous 


revolution of the contact brushes might have been very eimply 
But in order to secure 


secured by means of a similar clock. 
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once an hour, and a scale of lin. to 50 volts on the record. 
The small synchronous motor, fitted in this manner with a 
slowly-revolving cycle contact, was complete in itself, and 
proved to be extremely convenient and portable, the whole 
weighing only 101}. or 15160. It was generally brought up 
to speed when starting by means of а small direct-current 
motor, but а hand wheel апа belt would probably be in 
many cases more convenient. Such faults as it was found 
to possess were not inherent in the method or design, but 
were due to the cheapness of the machine and the roughness 
of the workmanship. The poles and clearance were unsym- 
metrical, the rotor badly balanced, and there was too much 
friction and slack in the bearings and brushes, faults which 
might naturally be expected in a cheap commercial motor 
hastily adapted, but which could be easily remedied in making 
& special instrument for the purpose. The curves here repro- 
duced, which were taken with the first rough experimental 
apparatus, must not, therefore, be regarded as being a fair 
test of the capabilities of the method. And when we consider 
that the curves, in addition to the mechanical defects of the 
motor, include all the variations of speed and voltage of the 
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Fic. 1.—(a) Automatic Record of Current Cyele, on Primary of Unloaded Transformer. (V) Automatic Record of Volt-cycle of Stanley Alternators 
of the Royal Electric Co., Montreal. Taken by Synchronous Motor at the McDonald Physica Building, one Mile Distant. Speed 65 Cycles per Second. 


sufficient power, and to avoid any possibility of slipping, it 
geemed preferable to obtain the motion from the spindle of the 
motor itself by means of worm gearing. It might appear at 
first sight that this would lead to a certain loss of accuracy, 
as the interval on the drum corresponding to the wave length 
of the cycle, would vary with the speed of the motor. In 
reality, however, the accuracy of the record is, in any case, 
limited by the constancy of speed and voltage of the generator. 
The contact springs were mounted on an ebonite arm on the 
face of а worm wheel capable of turning freely on а boss 
concentric with the shaft of the motor. The tangent worm 
was driven by another worm wheel, the worm of which was 
driven by & large pulley belted with an india-rubber band to a 
small pulley on the shaft. Each of the worm wheels had 
100 teeth, and the ratio of reduction could be varied by vary- 
ing the ratio of the pulleys. In the records here reproduced, 
the speed of revolution of the contact springs was adjusted to 
be about 20min. to the half wave, as this happened to give 
the best proportions to the curve with the drum revolving 


supply company, it seems likely that the accuracy of the 
apparatus under favourable conditions will be limited only by 
the scale of the record, and the fineness of the line tr by 
the pen. The current cycle-curve of the small motor itself is 
much the most irregular.. This might naturally be expected, 
and is probably to be explained by variation of the friction, 
which would necessitate variation in the torque and in the 
angle of lag of the rotor. The majority of the irregu- 
larities on the records are, however, too small to show 
clearly when reduced to half the original scale. This 18 
very creditable to the steadiness of the voltage and speed of 
the Royal Electric Supply Company. 

Description of the Curves.—The first pair of curves are of а 
familiar type, representing the volt and current cycles on the 
primary of в 5-н.-р. transformer with a closed magnetic 
circuit, when working at a very low magnetic induction with 
no load on the secondary. The experimental transformer 
was not connected directly to the primary mains of the 
К. E. Co., but to the 100-volt side of the lighting circuit trans- 
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former, which was otherwise unloaded. The volt and current 
cycles were not taken simultaneously, but on suecessive days. 


The correct relative lag of the current curve is readily obtained 
on the record sheet, by setting the worm wheel carrying the 
contact springs at the zero mark, and putting the worm in 
gear at the moment when the pen reaches the zero line on 
ihe drum. The scale of amperes is placed on the right of the 
figure in each case corresponding to the ampere curve marked 
(a); the scale of volts is placed on the left and corresponds 
to the curve of volts marked (v). The scale of the bridge- 
wire was adjusted in the present case to be Qin. to the volt. 
The current to be delineated was passed through a non- 
inductive resistance of one ohm, so that the scale of the 
record was 2in. to the ampere. For the volt curve, one- 
hundredth part of the voltage was taken by means of a ratio 
box. The scale was, therefore, 2in. to 100 volts. The 
horizontal time scale in each case simply marks the speed of 
revolution of the record sheet on the drum. The length of a 
wave on this scale depends on the time required by the contact 
springs to turn through the interval corresponding to a cycle. 
This was determined by the speed of the motor, and by the 


irregularities of curve are due to variation of speed and voltage of supply. 
McDonald Physics Building, McGill College, Montreal. 


ratio of the reducing gear. It would not have been difficult 
either to drive the recording drum from the motor, or to drive 
the contact springs by clockwork, in both of which cases the 
wavelength on the record would have been constant. It 
would probably be more interesting, however, at least in view 
of the possibility of taking all day records in this manner, to 
have the variations of speed recorded by the variations of 
wave-length. The forms of the curves given in Fig. 1 were 
verified indirectly by comparison with curves taken off the 
same transformer under conditions as nearly similar as 
possible, by the potentiometer method, with a sensitive 
galvanometer in place of the relay and automatic recorder, 
and using the Pyke and Harris alternator as a synchronous 
motor. They were also verified by describing the hysteresis 
loop in each case, and comparing it with the results of ballistic 
tests. It was apparent that the results given by the automatic 
recorder were at least as accurate as those obtained by the 
much more laborious method of eye observations and subse- 
quent plotting. 


25 
Time in Minutes. | i 
Fic, 2.—Automatic Record of Volt and Current Cycles on small Synchronous Motor with Unsymmetrical Slot in Pole Pieces. The minute 


The pair of curves exhibited in Fig. 2 were taken on the 
same record sheet about the same time of day. The volt 
curve is practically a repetition of the previous volt curve. 
At other times in the day, under different conditions of load 
on the supply station, the form of this curve was found to be 
considerably modified. The inequalities of the curve, which 
are seen to be most conspicuous near the vertex of the wave, 
were in all probability chiefly due to variations of speed and 
voltage at the station. The current curve in Fig. 2 is the 
current curve of the small synchronous motor itself, and was 
located on the record sheet, as previously explained, as nearly 
as possible, in its true phase-relation to the volt curve, The 
load on the motor was largely due to eddy currents and 
hysteresis, in addition to methanical friction. The mechanical 
friction was certainly variable, and the load due to eddy 
currents would diminish as the motor became heated. The 
curve shows 8 curious want of symmetry, which is no doubt 
partly to be explained by these causes, and partly by the want 
of symmetry of the construction of the motor itself. The dip 
in the crest of each wave is due to an unsymmetrical slot in 
each of the poles of the motor. These slots were occupied, in 
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Connected to the maius of the Royal Electric Co. Record taken at the 


its original state, as an asynchronous induction motor, by 
copper plates, partially shading the poles, the function of 
which was to give sufficient starting torque to the squirrel- 
cage armature, when used as à fan motor. The other irregu- 
larities of the curve are such as might naturally have been 
expected under the conditions described. The curve itself is 
of no value except as an illustration of the performance of the 
recorder. It is quite possible, however, that a study of similar 
curves, obtained from motors under different conditions of load 
and supply, might give valuable information with regard to the 
best conditions of working, and the best methods of construction. 

The pair of curves exhibited in Fig. 3 are not cycle curves, 
but are given as an illustration of the sensitiveness of the 
recorder and of the different uses to which the same instru- 
ment may be put. The change from one kind of record to 
the other is effected by changing the scale of the bridge-wire, 
by substituting a different wire and unplugging suitable 
resistance coils. In the curve Fig. 8 (a), representing the 
discharge of a small storage cell through a constant resist. 
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‚ &nce, the scale of Р.Р. on the bridge-wire of the recorder was | about 1,000 amperes was switched on, and gradually increased 
only 1 millivolt per inch, the record being intended as a test | to over 2,000 in the course of the next 10 minutes. Other 
„of the delicacy of the instrument. The P.D.to be recorded | engines were started in a similar manner about 5:10 and 5:45, 
was taken from the potential terminals of a standard resist- as the main load increased. The starting of these engines 
ance of oné-thousandth of an ohm, through which the current had the effect of diminishing the load on the big generator 
was passed, The scale of the record was therefore lin. to temporarily, as shown on the record. Between 6 and 7 p.m, 
the ampere. The resistance of the bridge-wire had been | four engines of 1,000-н.р. each were running, in addition to 
adjusted to be one-twentieth of an ohm per inch by means of the big engine. Опе of these was shut down at 7 p.m., 
.a suitable shunt, and the current through it was adjusted to causing a temporary increase in the load on No. 7. About 
be 20 milliamperes by means of an adjustable resistance and 7:30 p.m. the load on No. 7 was gradually reduced to 1,000 
а standard cell. The smoothness and steadiness of the record amperes, and it was cut out of circuit 7:45 p.m., after which 
obtained under these conditions were very satisfactory, con- | the reading of the record rapidly falls to 0. In power records 
sidering that the power expended on the shunt was only of this kind, where the load is rapidly varying 10 or 20 per 
one-fortieth of a watt, at a current of 5 amperes. As com- cent. up and down from second to second, it is necessary, in 
pared with the more common types of recording ammeters it order to obtain a clear and legible curve, that the recording 
will be observed that the resistance of the shunt required is pen should automatically average these rapid fluctuations, a 
extremely low. The scale, moreover, is exactly one of eyual result which is readily secured with the present instrument by 
parts, and the coordinates of the record are rectangular, as suitably limiting the rate at which the pen can follow a 
the pen is moved along a straight slide instead of describing sudden change of load. 

& circular arc. The same recording instrument and scale The foregoing illustrations do not by any means exhaust the 
can also be used for any range, from 20 milliamperes to possible limits of delicacy of the recording apparatus. It would 
20,000 amperes, by connecting it to different shunts of suitable be easy to make the relay much more sensitive, if required for 
magnitude in each case. . Special work. The present pattern is very simple, and is 
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Fic. 3.—(a) Discharge Curve of a Small Storage Cell. (b) Record of Load on 1,500 Kilowatt Generator of the Montreal Street Railway Co. taken 
at the Power House. Note changes of load due to starting and stopping other engines. These two curves were taken on the same instrument 
changing only the shunt. 
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The record shown in Fig. 9 (b), affords an even more | quite delicate enough for all ordinary purposes. For obtaining 
severe test of the capabilities of the recorder. The current | cycle records it is evidently impossible to work with so small 
for the bridge.wire in this ease was taken off the power | P.D. on the bridge-wire, as the galvanometer circuit is closed 
circuit, and was adjusted to be 80 milliamperes at 550 volts, | for a small fraction only of each cycle. For this reason 8 
во that the scale of the bridge-wire was 2in. to three millivolts. | special bridge-wire was constructed of insulated wire wound in 
The Р.Р. to be recorded was taken off a low resistance shunt | a fine screw thread on a brass rod in a manner similar to that 
in the circuit of the large 1,500 kilowatt generator of the | commonly employed in rheostats for fine adjustments. The 
Montreal Street Railway. The shunt was one of very low | method of winding in а screw thread gives great regularity 
resistance, so that the Р.Р. to be recorded on the bridge-wire | and uniformity almost equal to that of the plain wire. Brass 
was only 3.30 millivolts for a current of 1,000 amperes through | is far preferable to hard rubber for accurate work, and there is 
the shunt. The scale of the bridge-wire being lin. to 1:5 | no difficulty in obtaining sufficiently perfect insulation. The 
millivolts at 550 volts, and being made to vary directly as the | objection to the spiral is that the contact is not quite con- 
volts, the record was obtained in watts, on a scale of 250 kilo- | tinuous, but, in the present instance, the steps on the record 
watts to the inch. The P.D. on the bridge-wire in this case | due to the fine screw thread, were much smaller than the 
was slightly larger than in the previous instance, but the per- | irregularities due to variation in speed and voltage of the 
formance of the instrument was in reality more remarkable, | supply. For finer work, however, it might no doubt be 
because it was hanging on the wall of the power house, in | preferable to use a straight continuous wire in conjunction 
close proximity to the large machines and engines, and was | with a more delicate form of relay. 
exposed to a great deal of vibration and other disturbance. The cycle records above reproduced were taken on one of my 
The record itself presents some features of interest which may | recording instruments by Mr. L. W. Gill, B.A.Sc., one of the 
be briefly referred to. The large engine (No. 7) was started | research students at the McDonald Physics Building of McGill 
a little before 4 p.m., so as to be in time for the evening load, | College, who also assisted me by making a spiral bridge wire 
which reaches a maximum between 6 and 7 p.m. А load of! and parts of the small synchronous motor to my designs. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts: 
of which have been analysed, together with the dates on 
which statements and analvses Е &ccounis have appeared i — 


Bedford (Municipal) .......... Mar. 4 Kingston: upon · cap (Mun.).. 26 
Bournemouth (Company) June 8 1 ae Per PH re 8 
Bradford (Municipal) .......... May 20 Liverpool nicipal).......... Aug. 12 

Ded .. May 6. Manchester (Municipal). July 29 
Bristol (Municipal) ............ July 29' Newcastle-upon-Tyne (Co.) . April 99 
Burton- 50 der, (Municipal) April 15 Moria оп (Company) ...... April 15 
Cambridge (Company).......... e 17, Notting Hill (Company). . Mar. 11 
Charing (ross (Company) April 24 Oxford (Company) .,.... April 1 
Chelsea (Company) —— Ee May 20 Richmond Aa ect "or ar. 4 
Clerkenwell (Company) ........ Mar. 18 Scarborough (Company)) April 1 
Dover (Company) ............ Mar. 11 St. James & Pall Mall (Company) July 1 
Eastbourne (Company) ТА July E St. Pancras(Vestry)............ y 13 
preter (Muntelp 3 ug. Shoreditch (Vestry) ) May 27 
Glasgow (Municipal) .......... Aug 12 Southampton (Municipal) .. PA June & 
Guildford (Company) .......... ay 13! Sunderland (Municipal). Aug. 19 
Hammersmith (Vestry) ........ June 10, Taunton (Municipal) .......... ug. 5 
Hanley (Municipal) ............ April 8 Tunbridge Wells (Municipal) . July 22 
Hastings & St. nard's (Co.).. April 20 Wandsworth(Company) )) ar. 18 
Hove (Company) .............. May 6 Westminster (Company) . April 22 
Huddersfield dr cas visser мат. 95 Wolverhampton (Murdcipai) ` .. July 16 
Islington (Vestry).............. une 24, Worcester (Municipal) May 18 


Kingston-upon- Auil (Municipal) ate 19! Yarmouth (Municipal) ........ 


6922 эе 


City and South London ! Railway Company. 
` The report of the Directors and the accounts for the half- 
year ending June 80, 1898, show that this line continues to 
make the steady progress which has characterised it from the 
commencement of working. We give this week an analysis 
of the accounts for the last two completed half-years. 
Of the authorised capital of £2,198,000, £1,242,784 has 
been received and £1,270,455 expended. The total amount 
of stock and share capital created is £1,580,000, of which 
£630,000 is by Ordinary stock, £600,000 by Ordinary shares, 
and £350,000 by 5 per cent. Preference shares. The capital 
of £167,701 н аз by loans has been raised by the issue 
of debenture stock at 4 per cent., the 5 per cent. terminable 
debenture bonds having all been paid off. 
As compared with the preceding half-year the passengers 
carried have risen from 3,837,861 to 8,478,977, or about 4 per 
cent., while the corresponding i increase in the revenue is about 
8:9 per cent., the revenue per train mile having risen from 27:6d 
to 28-14. This result is attributed to the satisfactory increase 
in the mid-day and short distances traffic on theline. On the 
other hand, the total expenditure has also risen—viz., from 
£15,085 to £15,614, or about 3:9 per cent., or from 15:66d 
per train mile to 15:91d. Of this rise the maintenance and 
repairs items, the general charges and the rates and taxes are 
responsible for the larger proportion, the cost per train-mile 
for locomotive power having remained absolutely constant. 
The working profit for the half-year has increased in total, 
but decreased slightly in its percentage ratio to the respective 
mean capital during the period of working. А sum of £2,951 
has been paid in interest on loans, and the balance, together 
with £1,511 balance from the previous half-year, results in а 
sum available for dividends of £10,498, out of which the full 
dividend of 5 per cent. per annum has been paid on the 
Preference shares and one of 2} per cent. per annum upon 
the Consolidated Ordinary stock, leaving a balance forward to 
the next account of £1,005. 
The table below, reprinted from the Directors' report, is an 
interesting record of the progress made by the line since its 
inauguration in 1890 :— 


No. of passengers Receipts 
Half-year. (exclusive of sea- (including 

son ticket holders). season tickets) 

Ended December 31, 1890 al days). 165,000 | £1,568 3 9 
„ June 50, 1891 LI 2,412,343 19408 6 9 
" December 51, 1891 ............ 2,749,055 | 19,798 16 6 
» June 30, 1892 .............. ... 2,815,162 20,931 4 2 
„ December 31, 1892 ............ | 3,117,602 | 22,002 17 5 
„ June $0, 1893 ......... ........ 5,146,656 | 22,458 6 9 
„ December 31, 1893 ............ i 5,095,551 22,067 14 10 
„ June 30, 1894 .................. 3,583,154 25,561 10 6 
„ December 51, 1894............ 3,275,649 23.540 12 4 
„ June 50, 1895 ............ ..... 3,113,199 25,711 5 8 
» December 31, 1895............ 3,172,438 | 25,780 3 7 
„ June 50, 1896 ................. 3.192,672 | 24 021 13 0 
» December 31, 1896 .. ....... : 5,568,480 | 25, 456 6 9 
„ June 50, 1897 .................. 5,457,810 26405 3 6 
» December 51, 1897 ............ 5,557,861 | 25,472 12 10 
„ June 50, 1898 .................. | 3,478,977 26,356 16 4 
Total since the opening of the line | 47,257,409 £350,537 14 8 


Worked by . . . ! 


from “ premium account." 


Passenger duty and Law £3. 


REMARKS.—a@ Exclusive of season ticket holders. 


dividend cf 5 per cent. per annum on the Preference shares, 
balance of discount, brokerage and premium account, 7 Of which £58 is to 


CITY & SOUTH LONDON RAILWAY. 
The City & S. London Ry. Co.: 


Date of Commencement of Wo orking 8 December 20, 1890. 
System Third-rail surface conductor ` 
% %%% % %%% %% % % „%% %%% %% % %% „ „% „%% % %% %% „%% „% %% „%%% %%% % %%„%6„%„ „„ at 500 volta. 
Chief Engineer ононанд P. V. MeMahon. 
Half-year ended.................. December 51, 1897. June 50, 1898. 
QUANTITIES. | 

Train тїйеаде..................... 230,396 £35,342 

Passengers Carried ............ 3,331, `861° 3,478, 977 

Miles of railway authorised ... 6 ml. 64:5 ch. 6 ml. 64:5 ch. 

Miles of railway constructed... 3 ml. 12 ch. 3 ml 12 ch. 

im of дау 5 3 ml. 12 ch. 3 ml. 12 ch. 
iles of railway under con- А 
struction .................... $ ml. 525 ch. $ ml. 525 ch. 

Rolling stock, number of cars 54 54 

" number of locos. 17 18 
CAPITAL. 

Authorised (Total) £2,065,000 £2,198,000 
Authorised (share)............ 1,580,000 1,680,000 
Authorised (loan) ............ 485,000 518,000 

Received (Total) ..... Dein 1,139,820^ 1.242.784 
Received (share)............... 921,910 1,075,083 
Received (loan) ............... 155,501 167,701 

Per mile Per mile 
Total of working] Total. of working · 
railway. railway. - 
£ £ £ 

Expended (Total) ............... 1,118,£36 | 355,000 }1,270,455° 
On line open for traffic 840,010 | 267,000 | 840,934 
On line in course of c'nstr't'n | 230,061 73,000 | 367,507 
On working stock, includ- 

ing power station 48,765 15,460 | 48,895 

Balance of Capital Account... | + 20,83 6,660 | - 27,671 

Renewal Fund .................. — — 

Contingent Fund ........... "s m Qe “ш ЗЕҢ 

REVENUE Total. | Por train | Total. 
EPP 

ТО эуеш ни ET 029 2 р. £27,553 
Passehger traffic.............. 25,75 26,357 
Parcela rents, transfer fees, &c. 1 ‚056 a 1004. 1,190 

EXPENDITURE. 
тома I S RT £15,035 | 15664. | £15,614 
aintenance of way, work, d: me 
al ions esa vhs жы Жл (M 
Maintenance of way ... ..... 500 O 520d. 614 
Repairs of structure, sta- ds 
tions, &с................... 96 | 01004. | 155 

Locomotive power .............. 5,600 | §'840d. 4,703 
Coal and coke.................. 1,455 | 14904. 1,554 
Wages at power atation..... 2,517 | 2624. 2,541 
Oil and stores 426 | 04444. 435 
Repairs aud renewals......... 1,224 | 1:280d. 1,225 

Repairs and renewals of cars... 461 | 0'480d. 555 

Trafic expenses 5,838 | 608d, 5,913 
Salaries and wages ........... 5,784 | 3:944. 5,814 
Other charges 2,054 | 2,140d. 2,099 

General charges .................. 1,722 | r79d. 1,820 
Directors . 650 0-677d. 650 
Salaries of Secretary, Ac- | 

countant, and Clerks... } 480 | 075004. 485 
Other charges ; 592 | 06174. 685 Bd. 
Rent, rates, taxes, “c 750 | 0790d, 790 | 08054. 
Miscellaneous items 8 se 00600, ó6f| 0'057d. 
Per cent. Per cent. 
FINANCIAL RESULTS, Total. Capital. Total. rey 
expanded: expended. 

Working Profit for Half-year £11,493 1049% £11,938 1'007 
Sum carried to deprecia- 2 = = m 

tion fund .................. 
Net interest on loans 5,572 | 0:316% 2,951 | 0:247% 
Balance from last half- D 199° 
year a account............ 1,055 | 00927; 1,511 | 012775 
Balance Available for Div. ...| £9,156 | 0:836 | £10,498 . 
Ordinary Dividend paid — 14 e 21224 
per cent. per annum Ра 
Percentage of total expen- 270 as 
diture to revenuo ...,.. 561% E 96775 ES 
Revenue per Mile of Work 
ing Railway "WIE £8,420 un £8,750 Е 
Expenditure per mile of 3 
working railway ......... 24.770 44.900 n 
Revenue per Passenger ...... 1 91d. = 1°90d. dm 


b Includes £62,109 received 
c Of which Passenger duty is £53 and Law £5. 


d Also A 
e Includes €13,122 
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THE PATENT OFFICE REPORT FOR 1897. 


The fifteenth annual report of the Comptroller-General of 
Patents, recently issued as a Parliamentary Paper, teems with 
interesting figures and statistical information. The number 
of patents granted in successive years may be said to be, to 8 
certain extent, a gauge of the inventiveness of the country, 
and a rough idea of the quality even of this inventiveness 
may be gained by a consideration of the number of patents 
abandoned, the average life of those which are maintained, 
and similar data. During the year 1897 the number of 
applications for patents was 80,958, an increase of 765 
over the number applied for last year. But whereas in 
1896 7,197 of. these applications were received from foreign 
states, 8,105 is the figure for the past year, represent- 
ing an increase of 908, so that the inventiveness of Great 
Britain and its colonies may be said to have slightly 
decreased—in quantity at any rate. The number of applica- 
tions from the colonies themselves, however, has augmen 
by about 10 per cent. from 702 to 778, and there are also 
higher figures for Scotland and Ireland than last year, во that 
the falling off is practically confined to England and Wales. 
The countries which have applied for British patents are 
spread all over the globe. The greatest number of applica- 
tions still come from the United States, but the figure foe 
Germany has grown considerably. France is third on the 
list, these being the only countries which attain four figures. 
Morocco, Réunion, Tunis, and East Africa are represented 
for the first time this year by one patent each ; five applications 
came from Japan, bringing the total since the year 1894 to 
41, and three from China, from whom nine were received in 
1896—making a total of 47 applications received from the 
It may be men- 
tioned incidentally that changes which are impending in the 
patent laws of Austria and Finland are referred to in 
another column of to-day’s issue. The decrease of sbout 
200 in the number of patents applied for in the United 
Kingdom is, however, no serious cause for apprehension 
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that the British talent for invention has reached а maximum, 
for from 1892 to 1895 the numbers varied practically between 
the limits of 18,000 and 19,000, being therefore some 20 per 
cent. greater in 1896 or 1897. The Comptroller in his report 
concludes that the patents in 1897 were of à more substantial 
quality than those dating from 1896, for in the latter year the 
increase was mainly in applications accompanied by complete 
specifications, these rising 14 per cent., while those accom- 
panied by provisionals rose only by 0°3 per cent. It should 
be pointed out, however, that this may possibly be fully 
accounted for by the increase in applications from abroad, as 
these are accompanied by complete specifications to a much 
greater extent than those emanating from British inventors. 

It will be remembered that in 1883 a Patents Act came 
into force by which the initial fees were reduced from £25 
to £4. It was thought probable then that this would have 
the effect of reducing to a corresponding degree the average 
value of the patents granted, as there would be greater 
temptation to patent trivial inventions for which it would 
not have been worth while to pay the higher fees. What is, 
perhaps, one of the best tests of the value of a patent is 
whether it has been allowed to run its full course of 14 years, 
or has been permitted to lapse at a comparatively early period 
of its existence. The present year is the fourteenth year of the 
patents granted in 1884 under the new Act, and the renewal fees 
for this final year were paid in 1897, so that we are in a position 
to apply this test by means of the statistics before us. Of the 
patents granted between the years 1880 and 1883 inclusive, 
222, 237, 286, and 288 respectively attained their fourteenth 
year of validity. No fewer than 451 of those granted in 1884 
ran their full allotted time. This comparison would there- 
fore point conclusively to the correctness of the policy which 
reduced the initial fee. True, as is pointed out in the report, 
the latter number represents only 4:5 per cent. of the total 
number of applications, while 6:2 per cent. of the 1888 patents 
were maintained for their full term, and, generally speaking, 
the percentage under the old Act was about 6, so that the 
average of the most valuable patents has certainly diminished. 
But, in estimating the success of the new law, it is the actual 
numbers of the most valuable class of patents that should be 
compared, for that the number of the less valuable and value- 
less ones would increase at the same time and in greater 
proportion was inevitable. Rather let the Patent Office 
examine and print а hundred specifications of unworkable 
inventions than that one inventor of а good thing should be 
prevented from obtaining adequate reward by not being able 
to pay the initial fees. 

The new rules to be observed in petitioning the Judicial 
Committee of the Privy Council for the extension of a patent 
came into force on January Ist last, and are given as an 
appendix to the report. Although petitions were filed for the 
prolongation of no less than 16 patents during the last three 
years, on only one has an extension been granted. The report 
does not mention that this was a triumph for the electrical 
profession, the patent in question relating to Mr. Trains’ 
system of railway signalling. During the year 40 volumes of 
the classified abridgments of specifications which have been 
found so useful were issued, thus completing the series for the 
period 1884-1888. The report concludes with a graceful 
recognition of the services rendered by Sir Reaper Lack, who 
retired from active service last year after having been head of 
the Patent Office for 21 years. It was under Sir Кклрев Lack's 
direction that the business of the office grew to its present 
proportions, and i& was he who established and developed the 
system of registration which in its main features is still 
pursued. 


put to commercial use. 


REVIEWS. 
aaa 
The Storage Battery. A Practical Treatise on the Construction, 
Theory, and Use of Secondary Batteries. By Augustus Treadwell, Jun., 
E.E., A.I.E.E. (London: Whittaker and Co., 1898.) 


To write a book on the storage battery appears at first sight 
no very difficult task, but that it is so is shown by the fact 
that there is no really standard work on the subject, and Mr. 
Treadwell's book cannot be said altogether to supply the want. 
As long as an author confines himself to a description of the 
few leading types which have proved commercially successful, 
and are to-day in any extended use, his task is comparatively 
easy; but directly he goes beyond these, and tries to give 
some general idea of the attempts wbich have been made to 
introduce new types of cell, and to improve old ones, his 
troubles begin. Тһе development of the storage cell has 
followed no definite lines, for until quite recent years our 
knowledge of the principles of electro-chemistry was not 
sufficiently advanced to afford much guidance to inventors. 
The result has been that the number of types of cell which 
have been introduced, and the varieties of them, are exceedingly 
numerous, and their satisfactory classification is, therefore, a 
matter of no small difficulty. Mr. Treadwell has not attempted 
to give a complete list of all the patents which have appeared, 
but has confined himself to those of the more distinctive types 
which have been brought out, and it is only in the case of 
those cells which have stood the test of practical commercial 
use that the numbers of the patents are given, and that the 
description is at any length. 

Mr. Treadwell has followed Reynier's classification with 
some slight modifications, that is, he has grouped the different 
types of cell under five main headings :—I. the lead-sulphuric 
acid, II. the lead-copper, III. the lead-zinc, 1V. the alkaline- 
Zincate, and V. Miscellaneous ; and the first of these naturally 
falls into two main groups, according to whether the cells are 
of thePlanté or the Faure type. So far classification follows 
well-marked lines, but finding suitable sub-headings under 
which to classify the very numerous forms which have sprung 
from these parent types is not an easy matter, and although 
the author has been fairly successful, we think that under the 
Faure type of plates a sub-heading should have been reserved 
for those batteries in which some organic compound is used as 
a binding agent for the paste. Plates of this kind are found 
described in the latter half of the chapter on the ** Prevention 
of buckling " under the heading of Preparation of the Active 
Material," and this does not appear a particularly happy 
classification. 

The author's conclusions are that a storage cell should con- 
sist as far as practicable of nothing but pure lead, pure salts 
of lead, and pure dilute sulphuric acid. Manganese has been 
introduced either into the electrolyte or as part of the active 
material, but its tendency is to reduce the capacity of the 
battery by carrying oxygen to the negative plate. With 
regard to the admixture of organic materials with lead oxide 
he says: “ it is always an easy matter to increase the capacity 
of a battery by doing so, but as any such mixture is always 
accompanied by a rapid deterioration of the plates, the increase 
in the capacity is concomitant with a decrease in the life. 
Besides this, those binding materials which are used to harden 
the plates are good as long as they are not decomposed by the 
current, but this decomposition will take place with every 
discharge." But that the author's views are not shared by 
German inventors is shown by the attention which is being 
paid to this type of cell in Germany, where cells contain- 
ing so-called Blockplates have been in commercial use for 
some years with a fair amount of success. 

The other four main classes of storage cell occupy but 
little space in the book, because, with the exception of the 
lead-zinc and the Waddell-Entz cells, they have not been 
Following the dcscriptions of the 
batteries which are well illustrated and contain reports of 
the tests made on them, are chapters on the theory of the 
storage battery, and the application of the battery for instal- 
lation and traction work. Then come the author's conclu- 
sions, and an appendix containing ‘‘a table of data which 
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may be relied on as giving the latest and most accurate 
figures which could be obtained of all the batteries." There 
are also instructions for making the necessary electrical 
measurements. 

Iu the chapter dealing with the chemistry of the cell an 
unfortunate slip occurs in the passage describing the chemical 
reactions involved in the sulphating which takes place during 
discharge :—‘‘ Each molecule of the peroxide is supposed to 
lose an atom of oxygen, and each atom of spongy lead to 
gain an atom of oxygen. Two atoms, or molecules, of hydro- 
gen sulphate are thus abstracted from the electrolyte to react 
with the peroxide of spongy lead, and their place is taken by 
two atoms of water." Of course, the author means molecules 
of hydrogen sulphate and of water respectively. 

With regard to the theory of the cell, the author says that 
the persulphuric acid theory advanced by Robertson and 
Darriens is the one generally held at the present time, and 
that their experiments were made independently with lead 
&ccumulators in actual use and under normal conditions. 
Holding the strong views which Mr. Treadwell does on the 
importance of the part played by the electrolyte in the work- 
ing of the cell, one could wish he had condensed the 
earlier portion of this chapter, and 80 made room for some of 
the more recent work on the electrolysis of sulphuric acid 
solutions with and without the addition of small amounts of 
various salis. Thanks to this work we now know with 
tolerable certainty what the ions in solutions of different 
degrees of concentration are, and how they vary with the 
density of the acid, and consequently сап understand how 
it is that the latter affects the E. M. F. of the cell. 

The chapters on the applications of the storage cell will 
afford much profitable reading and encouragement to the 
electrical engineer who has made batteries а speciality. 
Descriptions and data concerning a very large number of 
installations in different countries are given, and the summing 
up of the arguments for and against battery and trolley systems 
of car traction contains all tha most useful and reliable infor 
mation on the subject. With regard to the employment of 
batteries for the propulsion of vehicular traffic, the author is 
sanguine, and in the near future we may hope that Ше 
experience gained with the electric cabs in London will supply 
engineers with tome definite data on which to base their 
opinions. 

Detailed headings to the chapters, and а good index, would 
add much to the usefulness of this book, in the compilation of 
which much time and trouble must have been expended. 


A Pocket-Book of Electrical Rules and Tables for the Use 
of Electricians and Engineers. By Јонх Muxno, C.E., and 
ANDREW JAMIESON, M. Inst. C. E., F. R. S. E. Thirteenth Edition, Revised 
and Enlarged. (London: Charles Griffin and Co. 1898.) 

We are glad to see signs of a thorough revision in the 
thirteenth edition of this well-known pocket- book. A con- 
siderable amount of obsolete matter has been removed, and 
some fresh contributions have been added. As the volume of 
the latter somewhat exceeds that of the former, the book has 
increased slightly in thickness, but it is still not too large for 
the pocket. Among the additions we may mention descrip- 
tions of Lord Kelvin's new ampere and volt gauges and of 
Prof. Ewing's permeability bridge and magnetic tester; а 
table relative to hard-drawn copper wire, by Mr. W. H. Preece; 
a short note on Röntgen rays, by Mr. А. A. Campbell Swinton ; 
and a diagram of Herzian telegraph connections, contributed 
by Signor G. Marconi. If we may venture a suggestion for 
the fourteenth edition of this work, we would propose that 
the section ** Conductors—Copper ” be re-written with clearer 
distinctions between the various kinds of ohm, and that more 
prominence be given to the present illegality of the ohm 
dubbed “legal” in 1884. 


Electricity Treated Experimentally. For the use of Schools and 
Students. By Linn.eus Cumsinc, M.A. Fifth Edition, (London: 
Longmans, Green and Co. 1898.) 

This book differs mainly from the third and fourth editions 
by the addition of an appendix of “ addenda,” containing 
22 pages of new matter which ought to have been embodied 
in the main portion of the book. Ап alphabetical index is 
still lacking. 


THE GALYANOMETER IN THE BRIDGE SYSTEM. 
BY W. J. MURPHY. 


Some experiments made to obtain а practical idea of the 
currents necessary when comparing resistances by the bridge 
method, in order to secure а certain power of appreciation under 
different conditions of ratio-arm resistance, resistance under 
test, and galvanometer efficiency, have yielded rather remark- 
able and noteworthy results. Three galvanometers were tried, 
whose characteristics were :— 

T. Thomson Marine, resistance 30,000 ohms, figure of merit 
50 megohms per volt-division. 

T.? Thomson Marine, resistance 7,200 ohms, figure of merit 
94 megohms per volt-division. | 

S. Sullivan Marine, resistance 618 ohms, figure of merit 
15 megohms per volt-division. 

The results of the experiments are plotted on the ourve 
sheet below, an examination of which will showa departure from 
what would have been expected in two respects at least, viz. :— 

1. Whatever the resistance and the galvanometer charac- 
teristic, the higher the ratio-arm resistance the less the battery 
current required. 

2. S, the suspended-coil galvanometer, occupies a position 
in the order of merit which is justified, according to pre- 
conceived ideas, neither by its resistance nor its figure of 
merit. It is lower than either of the other instruments in 
each respect, yet holds what is practically the first place in the 
order of efficiency in question. | 
These apparent anomalies prompted an investigation which 
cleared the matter up most satisfactorily, but the principal 
outcome of the inquiry is an additional and important reason 
for the use of the D'Arsonval type of galvanometer for bridge 
work. The measurement of the testing power in terms of current 
strength, instead of E.M.F., which latter was the condition 
under which Kempe investigated the bridge problem, leads to 
the first departure from previous conclusions. This change in 
the premises is necessary to satisfy the requirements of modern 
practice in localising, and to reduce the measurements to & 
rational system.. There can be no doubt that the custom of 
referring to the testing power, as being of so many volts or 
cells, greatly retarded the development of the art of localisation. 
PPM shows (“ Kempe's Handbook,“ p. 203, equations 5 
and 6) :— 


ac, — ac, — bes - ge, — (a + p Tr =0 
1 

TC, + ges — (di + 2) Vp =0. 
1 


From which 


ac, — ac, — bea — ges — 2с, 4 ges 
440 di Tr 
те ad, — bx 
90% + b) + (а ++ g)(di +2) 
c, — current through galvanometer, 
ez 55 „ battery circuit, 
a and b — ratio resistances, 
d and z = balancing and balanced resistances. 
With an even ratio a— b, and if the balance is out {о the 


extent of n ohms d £n = г. In this case the last equation із 
simplified to 


Co 


where 


n 


Cs = — —, 
2g + (2x +n) (2+2) 
а 


and c, = c, {29+ (3a + 1)(24+9) \ when n =1. 
a 


c; is then the current in the battery circuit which will cause 
c, milliamperes to flow through the galvanometer when the 
balance is one ohm in defect. If an appreciation of t divisions 
per ohm is desired, c, must equal 
Е 1,000 millivolts illi 
figure of merit ohms Peres. 
The formula therefore becomes 


1,000 у 7] 
=t - ( 9r 2 
m 1276 290% 


where m = figure of merit of galvanometer. 
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Analysis of the last equation explains the curves completely. 
The common point at which the curves for each galvano- 
meter meet indicates а current strength which may be termed 
the initial current of the galvanometer, and is represented in 


the formula by the first term 2g¢ uad from which it is 
» 


evident that the higher the figure of merit and the lower the 
resistance of the galvanometer, the lower its initial current 
will be. "The degree of inclination of the curves from the per- 
pendicular is à measure of the rate at which the testing 
current must be increased to preserve а constant degree of 
appreciation as the resistance tested increases. The amount 
of this increment of current over the initial for any given 
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Galvanometers—T — Thomson Marine 7,216 obms ; figure of merit 50 megs. 
Tiz- „ 30, Oo ohms; 24 megs. 
15 megs. 


8 Sullivan is 618 ohms ; ea * 
Appreciation 5 div. for one ohm defect from balance. 


galvanometer and resistance is indicated by the second term in 
theequation, namely t 1,000 (22+ 1)(2 + 7 ) Itis less the lower 
n a 


the galvanometer and the higher the ratio-arm resistance, and 
when g is negligible with respect to a, the increment is approxi- 


1,000 
n 


mately and practically — 4t x г, and therefore directly 


proportional to x as the curves show. 

The results obtained by experiment are thus confirmed by 
theory, and curves for any galvanometer may be plotted by 
merely calculating the initial current and the total (initial 


+ increment) required for, say, 10,000 ohms =, and joining the 
points во obtained, since the curves are practically straight 
lines. Theconclusion to which the above leads is that the ideal 
bridge galvanometer will be such tbat while its resistance ig 
negligible its figure of merit is infinitely high. These are 
antagonistic requirements to satisfy in the fixed coil type, but 
are not во in the suspended coil form of instrument. The sub- 
stitution of & coil for the small moving magnet, and of a strong 
magnet for the high-resistance fixed coil, greatly increases the 
power which may be given to the magnetic couple, and thus 
enhances íhe figure of merit per unit of coil resistance of 
instuments constructed on the latter plan. 

Mr. Sullivan has, I understand, patenied the device of 
building his galvanometer coils of strip instead of wire. An 
estimate I have made of the further gain in the above respect 
which this will entail gave results which seem too good to be true, 
and I therefore hesitate to make quantitative statements until 
experimental confirmation has been obtained. The only im- 
pediment I can foresee is the increase of weight of coil which 
must also take place, although there would appear to be room 
for а compromise in that respect. Could а galvanometer be 
constructed with a figure of merit of, say, 500megs. and a 
resistance of 1 ohm, the battery current required to test any 
resistance up to 10,000 ohms would not depart very much 
from 0-41 milliampere with any ratio, and the sensibility of 
the bridge with higher currents would be proportionately great. 
The heating of the bridge coils under the currents at present 
necessary to give a good appreciation seriously interferes with 
the accuracy of the tests and the period over which they may 
be extended. 


ELECTROLYTIC PROCESSES FOR THE EXTRACTION, 
SEPARATION, AND REFINING OF METALS. 


BY D. TOMMASI. 


In the electrolytic treatment of metallic compounds, more energy 
than is required for the operation itself has been wasted for the 
simple reason that, in the electrolytic apparatus ordinarily used, all 
attempts to diminish the internal resistance and reactions of the 
bath and to suppress polarisation have failed. The electrial resist- 
ance is due :— 

1. To the distance the electrodes are kept apart. This is con- 
siderable, particularly in the case of the refining of certain metals, 
which, instead of becoming deposited compactly, are deposited in 
a crystalline state, as in the case of zinc, or ina spongy form, as in 
the case of lead. Such deposits would cause short circuitings if the 
anodes and cathodes were not kept sufficiently far apart. 

2. To the lack of homogeneity of the metallic Jepoait, and its 
feeble adhesion to the cathode. 

3. To the variation of density of the several layers of liquid, the 
conductivity of which decreases with the density. "These injurious 
reactions are the result of the attacking action, more or less 
energetic, of the electrolyte on the metallic deposits, giving rise to 
the formation of internal counter-currents. Polarisation is caused 
by the layer of hydrogen gas, which is generated at the cathode 
surface, and which seta up a current, but in an opposite direction to 
the principal one. 

In order to work as economically as possible, the resistance of the 
bath must be reduced to а minimum, and polarisation must be 
done away with by getting rid of the hydrogen as fast as it accumu- 
lates on the cathode. The former can be accomplished, (a) by 
avoiding all possibility of formation of short circuits, so as to 
enable the electrodes to be brought quite close together, (b) by 
taking advantage of the condition of the metal produced, or (c) by 
making the bath of uniform strength. 

The Tommasi electrolyser (Figs. 1, 2, 3 and 4) consists of a rect- 
angular tank d, in which is placed two anodes p p, and between 
them the cathode c, the latter being a metallic disc mounted on a 
gun-metal spindle and capable of being rotated. Only a part of 
the disc is submerged in the batb, so that it comes alternately in 
contact with the air and the electrolyte. The part of the disc 
which emerges from the liquid, when the disc is rotated, passes 
between two scrapers o, whose duty it is not only to scrape off the 
spongy deposit, but also to depolarise the surface of the disc. 

The anodes can be either in the form of plates or of coarse 
powder. When used in a granular state the compounds are simply 
packed in a perforated receptacle, in the centre of which а metallic 
plate, to act as a conductor, has previously been placed ; and, to 
make sure of there being good contact, between the granular pieces 
and the conductors, a similar metallic plate is placed at the bottom 
of the receptacle on which they lie. In the larger form of elec. 
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metallic state. The electrolyte used is a solution of the acetates of 
lead апа sodium or potassium, to which is added certain compounds, 
the nature of which is kept secret. | 

The method of working is as follows :—The argentiferous lead is 
melted and cast into suitable moulds. The à anodes—each anode 
is in two ] circular pieces—are attached to four metal rods placed 
at the top of the electrolyser, each provided with a screw and bolt, 
These are in connection with the positive pole of the dynamo, The 
anodes are so held that not only is it possible to keep the electrodes 
a fixed distance apart, but it is possible to bring them closer 
together as the anodes become used up. (In some cases the 
distance between the electrodes can be reduced to as low a figure as 
2cms. or 3cms,) Contact with the cathode disc is made by means 
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trolysers the anodes аге made up of two or more parts, to enable of 
their being withdrawn and replaced if necessary without having to 
disturb the disc cathode. The disc is made all in one piece, when 
the metal to be recovered is deposited in а spongy state ; it is, 
however, made in several interchangeable sections, when the metal 
is deposited in a compact state. The sections with which the 
cathode is built up are fixed to the spindle by means of bolts or 
screws, which can be unfastened when it is desired to replace any 
of the sections. When the sections are coated with a sufficiently 
thick layer of metal they are withdrawn by a hook at the end of a 
chain, which is wound round a wheel placed over the electrolyser. 
By a suitable arrangement the sections are taken toa bath of molten 
metal (similar to that deposited on the sections), into which they 
are dipped, the electrolytic deposit is melted in the bath, and the 
sections can be taken back to the electrolyser to receive a fresh 


deposit. 
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Fic. 1.—Front Elevation of Tommasi Electrolyser. Figs, 3 and 4.— Plan and Sectional Plan. 


of metallic brush rubbing on the spindle. The disc, which is 


The Tommasi electrolyser can be advantageously employed in 
all electrolytical refining of metals, such as copper, lead, zinc, 
nickel, silver, &c., the recovery of tin from tinned iron scraps, the 
treatment of matts, the extraction of metals from their ores, more 
particularly zinc, copper, antimony, gold, &. The following is an 
account of the process of de-silvering argentiferous lead. 

The principle upon which this process js based consiste in electro- 
lysing a solution of a lead salt, which has not only a very low electrical 
resistance, but also does not give rise to the formation of peroxide of 
lead,* and to use the argentiferous alloy itself as anode, the cathode 
being a disc made of metal, which is unattacked by the electrolyte. 
Under the action of the current the lead in the anodes becomes 
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Fic, 2.— Vertical Cross Section. 
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dissolved and deposited as spongy crystals on the cathode disc, 
whereas all the silver in the alloy, being insoluble in the bath, 
falls to the bottom of the electrolyser in а perforated recipient put 
In the event of there being antimony and 
arsenic present with the silver, they can be separated from it by 
fusing in a crucible with a mixture of borax and sodium nitrate. 
The antimony and arsenic are converted into antimoniate and 
arsenate of sodium respectively, and all the silver remains in the 


there for the purpose. 


* 


It is well. 


bath and consequently also the E.M.F., necessary for jte decomposition. 


known that the electrolysis of plumbic solutions nearly 
always leads to the formation of peroxide of lead, which on being deposited 
in the anodes forms a couple setting up а current in the opposite direction 
to the principal current, the effect being to increase the resistance of the 


made to make one or two revolutions a minute, is three metres in 
diameter and is made of aluminium bronze, or of nickelled iron. It 
may also be made of copper or even of sheet iron. As soon as the 
current is turned on, the lead commences to be deposited on the 
disc in the shape of spongy crystals. 

When the deposit of lead is judged to be of sufficient thickness, 
and it is thought advisable to remove it, the current is switched off 
and the scrapers are applied. These scrapers are two brass or 
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Fic. 5.—Disc and Scrapers, on a larger scale. 


aluminium-bronze plates, which by а simple mechanism can be 
brought close up against the disc or withdrawn, as the case may be. 
By the action of the scrapers the lead is detached and falls into 
suitable gutters by which it is led to a sieve of metallic gauze. 
The lead is washed with distilled water and submitted to great 
pressure. The liquid which exudes is collected with the wasbings, 
and the whole is evaporated down till it reaches a density of 30deg. 
Baumé. It is then allowed to get cool and is pumped into the 
electrolysers. The compressed lead is heated in a crucible with 
2 to 3 per cent. of charcoal powder, and cast into ingot wp en 
When the anodes are dissolved they can either be replaced by fres 
ones, or the silver which has fallen to the bottom of the tank can 


4 gollected. In the latter cage the disc is raised by suitable means, 
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and the perforated recipient, which has been placed at the bottom 
of the tank at the beginning of the operation, is taken out, as it 
contains all the silver which has fallen away from the anodes. 

Theoretically, the extraction of silver from an argentiferous lead, 
or, as it is most generally called, the refining of lead, by means of 
the electric current, does not demand any consumption of mechanical 
energy. The amount of heat evolved by the solution of a molecule 
of lead as acetate is exactly the same as that absorbed by the setti 
free of a molecule of lead from the same salt. The mechanica 
energy is, as а matter of fact, utilised solely to overcome the resis- 
tance of the bath—the polarisation of the electrodes. It should, 
however, be observed that the e of & metal from the anode 
to the cathode must necessarily асг а certain amount of mechani- 
cal energy, but this is so very small that it can easily be neglected. 

In short, if it were possible to do away with the electrical resis- 
tance of the electrolyte and suppress the polarisation of the cathode 
(the anode, being soluble, does not become polarised), the electro- 
lysis of any salt, using a soluble anode made of the same meta] as 

at of the salt in solution forming the electrolyte, would take 
place, not without using up any energy at all, but only an exoes- 
sively small quantity of it, and nothing in сонш to that needed 
in the refining of some metals, especially f А 

To the important advantages of this process already mentioned 
there is one other, none the less important, to be added, viz., the 
omen of the electrolyte. Asa matter of fact, it is not easy 
to choose a good bath, particularly for the refining of lead, for that 
bath must satisfy certain conditions, on which depend to a great 
extent the success of the operation. These conditions are—(1) The 
resistance must be very low. (2) During the progress of the elec- 
trolysis, there must be no cystalline or amorphous deposit on the 
electrodes. (3) The lead deposited must be in such a state as to 
adhere sufficiently so аз not to fall off, yet not so strongly as not to 
be taken off by means of the scrapers ; and (4) It should dissolve out 
the lead only, without attacking the silver contained in the alloy. 
These conditions are fulfilled by the use ofan electrolyte, the com- 
position of which has been given above. 

As the result of & large number of experiments, the following 
figures can be taken as the basis of calculation :— 

1 


Number of disc cathodes .............................. $ 

Diameter of disse 3 1 metre. 

Thickness of disc. 2 ono 2mm. 

Height of disc above the electrolyte ............... 40cm. : 

Surface of the disc submerged............... . ...... 2,910 sq. em. 
Material of which disc is made. mm copper or sheet iron. 
Revolutions of dises eere ene ae 1 per minute. 
Number of anodes ...................................... 2 

Thickness of anodes | ................. eene lcm. 

Composition of anodes ............................... . argentiferous lead. 


Distance between the anodes  ... ... dem 


Distance between an anode and a cathode... ...... 19mm. 

Composition of eleetroly te ww ww w esses. double acetate of lead 
| and potassium. 
ür о Mene tavi erc nter Ind 75 amperes. 

Resistance of the bat.. 0:00587 ohm. 

FF. oa voc 88 0:29 volta. 


The following are the details of an installation which would be 
capable of de-silvering electrolytically by this process from 20,000 
to 30,000 tons of argentiferous lead per annum :— · 


Number of baths in parallel . . 500. 
Disc and cathodes per bath | ........... TS 1. 
Diameter of disc cathodeeee 5 metres. 
Thickness of dise eathodly y eee . 20m. 
Nun ù Aluminium bronze. 
Anodes in each bat 2. 
Thickness of anodes  .............. % 5cm. 
Nature of anodes.. ............ V Argentiferous lead. 
Distance between anodes and dises 2cm. 
Revolutions of discqaʒʒ--— . 22222ꝛ— A t̊tly . 1 per minute. 
Composition of е1єс{го1у{е..........................3. Double acetate of lead 
and potassium. 
E.M.E. per fkk? 0°75 volt. 
Total E. M. F. for the 500 baths (o) ..... 375 volta. 
i CON RENE Аана 1,800 amperes. 
Conductor consists оЁ................................... 400 wires of 6 sq. mm. 
cross-section. 
Length of conductor ............... 500 metres. 
Resistance of conductor 22 0:0035 ohm. 
Pressure lost in conductor (C)) те 6:3 volts. 
Total E. M. F. (a and b) ........... eee = 5815, say 382 volts. 
Energy absorbed ........... eee cenare 687,600 watta. 
r 721,980 
Motive-poWeE enen! TKCUP VS RR 920 н.р. 
Cost of а 1,000 H.P. engine ..... 200,00Cfr. 
One dynamo of 721,980 watts, or five each of 
144,526 Watte "m 80,000fr. 
600 electrolysers, including the electrolyte, at 
180,007) КК ОКК СОО ГК Л ЕС ОЛ 500,000fr. 
EIUS ³o 780,000fr. 
, eue eU Rode nig eu aseo E 20,000fr. 


Interest at 10 per cent. on 780,000fr. ........... ... 78,000fr. 
Interest at 5 per cent. on 20,000fr. ............ . ... 1,0COfr. 
Coal assuming 800 grammes per horse- power 
hour, at 14fr. а ton 86,400fr. 
Oil and sundries .....,.........................5555...... 10,000fr. 
Two stokers ................... "o ———— 5, : 
Two electricians ............. ави baa Eder PUN 6,000fr. 
Thirty assistants........ ..................... esses «se 00,000fr 
215,000fr. 
Leap DEPOSITED IN IRE ELECTROLYSERS. 
In each bath per hour (1,800 x 3:9) .............. . ,020 grammes. 
In 500 baths per houruer- . . 5,510 kilogrammes. 
E ое 1ї144һоигв........................›... ; - 
E „ per annum of 500 days ............... 25,272 tons 
The cost of one ton of lead, therefore, comes to 25 379 -8.60tr. 


244,023 _ 
30.7 47 (kr. & ton. 


driving the machinery, the cost of production of one ton of lead 
would be 


(a) for 300 working days a year 


work out to Using hydraulic power for 


145,000 
25,272 5.80 fr. 

152,794 
30,747 5.00 fr. 

The average cost of the electrolytical de-silvering of argentiferous 
lead works out at 6.8bfr., say, 7fr. a ton. If we assume 2fr. to 
include the cost of casting the anodes and of the lead and silver 
ingots, and incidental expenses at lfr., the total cost of the electro- 
lytical treatment of argentiferous lead would certainly not exceed 
lOfr. a ton. 

By this process argentiferous lead, poor in silver, can be advan- 
tageously treated, i. e., containing 150 to 200 grammes of silver to 
the ton, and even less, if the cost of fuel is not excessive, and, 
better still, if water aded is available. It is just these poor ores 
which are the most abundant and the purest, and from which it is 
not possible to extract the precious metals by chemical processes, 
for the value of the silver would not cover the cost of the 
de-silvering of the lead. "The following table will show better the 
advantages which this process for the electrolytio treatment of lead 
poor in silver offers :— | 


(b) for 365 working days а year 


Silver present in one Cost of Tommasi process Coat of chemical process 


ton of lead. (10fr. per ton). (501г. a ton). 
110 grammes Profit lfr. | Loss 19fr 
150 е Ре Sfr. ' „ 15{т. 
200 " „  lOfr. | „ 10їт. 
250 » „ Әг. | „ Sfr. 
300 s „ 20fr. „ Ofr. 
350 » „  2ofr. | Profit Sfr. 


This process cannot only be advantageously applied to the 
extraction of silver from argentiferous lead, but it can also be 
applied to many other important purposes, viz., the preparation of 
spongy lead for electrica] accumulators, carbonate and oxides of lead. 

Spongy Lead.—The lead, recovered from the electrolysers, is а 
spongy mass composed of minute crystals, which are very light and 
very plastic, and 1n this state it is an excellent active substance for 
accumulators." The spongy lead used by some manufacturers of 
accumulators is obtained by the addition of zinc to a solution of 
lead acetate. The lead thus obtained is not only more expensive 


| than that obtained electrolytically, but it is far from being pure, 


since it contains the greater portion of the foreign bodies contained 
in the ordinary zinc of commerce, chiefly arsenic, bismuth, and 
antimony ; and the presence of these is detrimental to the good 
working of the accumulators, and causes them to deteriorate rapidly. 
As to the cost of production of a ton of spongy lead, it can 
approximately be taken from the following :— 
1,832 kilogrammes of lead acetate, at 650fr. а ton 1,190fr. 80c. 
320 kilogrammes of zinc acetate, at 450fr. a ton vs. — Afr. 
(This is the theoretical quantity. Ава matter of fact at 
least 500 kilogrammes are used) 


1,354-80fr. 
The acetate of zinc formed having no industrial application, its 
commercial value is quite insignificant ; in fact, it is practically 
valueless. 
By the Tommasi process a ton of chemically pure spungy lead 
would cost 


Lead ele ROS SER CIEL fades. QE TuS 250fr. 
Cost of ele p... 8 Sfr. 
258fr. 


That is to say, in round figures. 260 fr. 
* It is used in the manufacture of the Tommasi or Fulmen”’ accumu- 
tors. ; 


F 
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The saving effected would thus be 1,355 - 260 1,005fr. Assum- 
ing an annual consumption of 1,000 tons, the adoption of this 
process would lead to the saving of 1,095,000fr. 

Lead Carbonate and Lead Oxide.— According to the treatment to 
which the spongy lead obtained from the electrolysers is subjected, 
it is possible to produce either А, unoxidisable lead, or B, oxidis- 
able lead, (а) becoming converted into litharge or minium accord- 
ing to the temperature, and (b) becoming converted into carbonate. 

When the electrolytic lead is acted upon by certain re-agents, it 
becomes easily oxidisable, and becomes very hot when in contact 
with air. The oxidation of the lead is nevertheless only partial, for 
it does not whiten, and remains in a greyish powder. This powder, 
composed of finely divided lead, does not melt when heated in 
contact with air, but becomes rapidly converted into oxide of lead. 
It will, therefore, be possible to obtain from electrolytic lead, 
massicot, litharge, and even minium, in a very pure state and very 
cheaply. It is estimated that the cost of production of a ton of 
oxide of lead prepared by this process will not cost more than 20fr., 
i.e., its price would come to 270fr. if lead costs 250fr. а боп; 
whereas, litharge and minium prepared by the ordinary processes 
cost at least 400fr. a ton, from which it is seen that the Tommas. 
process leads to а saving of 130fr. 

In order to produce lead carbonate, i.e., lead becoming white 
when in contact with air, the lead obtained from the electrolysers 
is submitted to treatment in an apparatus, by the aid of which it ie 
possible to deal with large quantities of the lead. 16 may be added 
that this apparatus being hermetically closed, there is no fear of 
any carbonate of lead dust floating about in the air (as is the case 
in the ordinary manufacturing process), which is во harmful to 
those employed in its preparation. When all the lead has been 
transformed into lead carbonate, it only remains for the product to 
be washed and dried on slabs of porous ware. 

The composition of lead carbonate varies according to the process 
by which it is manufactured. The formula which most nearly cor- 
responds to the ordinary commercial carbonate of lead can be taken 
as 4CO,Pb, РОН), From this formula it follows that for 
the production of one ton of carbonate, the amount of lead theo- 
retically required would be 715 kilogrammes, practically 800. We 
have already seen that the cost of production of a ton of electro- 
lytic lead was at the most 10fr., and consequently a ton of lead 
carbonate prepared by our process can be approximately estimated 


to cost :— 
800 kilogrammes of ordinary lead for making anodes, at 


ОЗО ü //CCCCõ dd tesi ЛЛ ОЛ ОО 200fr. 
Cost of electrolysing ............. q Z. . Sfr. 
Cost of making lead carbonat . 001г, 

228fr 


Lead carbonate made by the ordinary process costs about 430г. 
а ton, taking the price of lead at 250fr. a ton. The saving in cost 
of production by our process would, therefore, be 430 — 235 =202fr., 
say, 200fr. a ton. | 
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ELECTRIC LIFTS. 


Much of the paper on“ Electric Elevators with Special Reference 


to their Starting and Stopping," read by Mr. W. C. C. Hawtayne, 
before the Northera Society of Electrical Engineers, on May 9:h, 
covered the same ground as Mr. Ravenshaw’s recent Paper at 
the Institution of Civil Engineers.* Owing, however, to Mr. 
Hawtayne's connection with the Otis Elevator Company, the further 
details which he gave of the general type of their lifts and of the 
various forms of starting and safety devices used in them will no 
doubt be of interest to our readers. 

The Otis motor, which is iron-clad, runs as a shunt machine, but 
is provided with a series winding to give a greater starting torque,the 
series coil being cut out in the manner described further on as soon 
as the armature has acquired tlie necessary speed. The field magnets 
are in two pieces, the lower portion resembling a square dish, with 
a pole piece sticking up in the middle, the top of the pole piece 
being made concave to give clearance for the armature. The 
armature winding is on the Eickmeyer principle, each coil being 
wound separately on а former and built up on the core, so that it 
is а comparatively simple job to replace an armature. coil at 
any time. In erecting the machine, the lower field coil 
is first dropped into position over the pole piece, then the 
armature is got into position, the top field coil dropped on, and 
the cover which carries another similar pole-piece is then bolted 
down, the whole operation of building up or taking apart only 
occupying a few minutes. The winding drum is bolted to а geared 
wheel with gun-metal teeth cut mathematically to engage with a 
worm wheel, which in its turn is coupled direct to the armature 
shaft. The worm wheel runs in a bath of oil, and thrust bearings 
are provided on the drum end of the worm shaft and the commu- 
tator end of the armature shaft to take up any end play. The 
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* « Electric Lifts and Cranes," see The Electrician, Vol. XL., p. 117. 


coupling between the winding drum and the geared wheel is 
effected with loose bolts passing through flanged pieces on drum 
and wheel, thick rubber washers being provided between the 
flanges to prevent shock at starting and stopping. In some of the 
larger machines a double worm wheel is provided, driving intermesh: 
ing gears, and this, of course, does away with the necessity for pro- 
viding thrust bearings. Insulation abounds ; the motor is insulated 
from the bed-plate, the switch box from the motor, the shipper bar 
from the switch box, and the two halves of the coupling from each 
other, the brake band engaging with the outer rim of that half of 
the coupling which is keyed to the worm shaft. 


Several methods of operating the car are provided, but the most 
generally used is a simple hand-rope, which passes round a shipper 
sheave on the drum end of the machine ; to this is bolted tlie 
shipper bar, connected to the main or snapper” switch iu the 
switch box, which in this class of machine is bolted down on top of 
the motor. The shipper shaft also operates a reversing drum in 
the switch box for changing the direction of the current in the 
armature circuit, and a cam, by means of which a weighted lever is 
set free and allowed to cut out the resistance in the armature 
circuit. Half-way between the shipper sheave and the switch gear 
a lever is attached to the shipper bar to operate the brake band on 
the coupling referred to above, and the atarting and stopping of the 
car is performed in the following way: Оп the car attendant pulling 
the hand rope the shipper sheave is turned, carrying over the 
shipper bar. This first lifts the brake band by means of the lever, 
and turns the reversing drum ; then, as the shipper bar travels 
further, the snapper” switch is thrown in, and the cutting-out 
device for the resistance coils is set free. In order to stop the car, 
the hand rope is pulled in the other direction and the above order 
practically reversed, only the *' snapper ” switch breaks the circuit 
at once, the other motions following. 


The device for cutting out the armature resistance is simple and 
effective. The resistance coils are connected to a number of copper 
segments, insulated from each other by mica, and resembling a 
section of a commutator. The main current passes round a solen- 
oid, the coil of which is connected to a pair of brushes, which 
ride over the face of this **solenoid commutator,” as it is called. 
The three top segments of the solenoid commutator are con- 


nected to three terminals of the series winding, the top segment 


being also connected to the negative terminal of the machine. 
When the weighted lever is freed to allow the brushes to rise on 
the solenoid commutator, the solenoid tries to hold them back ; 
the result is that the brushes rise steadily but rapidly, cutting 
out all the resistance, and then the series field until the top 
segment is reached, when the motor is running as an ordinary 
shunt machine. Now, should the car be overloaded or the 
motor be slowed iu any way, and too much current try to flow m 
the armature circuit, tlie solenoid will at once pull back the brushes 
and insert the resistance in the armature circuit, saving the arma- 
ture from any chance of injury. 

Another device is also used by the Otis Company on some of the 
larger machines, This is known as the magnetic dash-pot," and 
is used in the place of the solenoid when a heavy current 18 
required. 1% resembles а small series dynamo with a two pole 
electro-magnet. The armature is similar to the old type Siemens 
** H " armature, except that the wire is passed through two holes, 
instead of being wound in slots. The armature has no commutator 
or brushes, but is connected to the field windings by a flexible con- 
ductor. The armature works backwards and forwards through an 
arc of only 90deg., and is connected to an arm carrying brushes 
which pass over а commutator in the same manner as with the 
solenoid device mentioned above. А dash-pot is provided to pre- 
vent too rapid movement of the brushes. 

In some machines, in addition to the ordinary brake, an 
auxiliary magnetic safety brake is provided. This is not ia action 
aslong as current is on the machine, but if the current 1s from 
any cause interrupted, the brake is immediately applied. lt 
would thus be impossible for а heavily loaded car to run away 
under any circumstances. mE | т i 

Another form of starting device has been employed by the Otis 
Company with good results, the machines being styled *' Field Con- 
trolled " in opposition to the above described armature controlled 
machines. The switch box is mounted on the wall close to the 
motor, and is electrically connected with the motor and with a 
multiple contact switch in the car, operated by the attendant ; the 
hand rope and shipper arrangement are done away with and а mag- 
netic brake employed. The method of operation is as follows: Oa 
the car switch being moved either to the right or left, according to 
the direction the car is to travel in, pilot lamps in the car are brought 
to а dull red, at the same time current is sent to the magnetic 
brake and also round the coila of a heavy double solenoid magnet 
in the switch box, which pulls up a rocking knife switch (which ш 
reat short circuits the armature of the machine) and causes it to 
close the main circuit ; the armature resistance is then cut out by 
& solenoid in the manner already described, and the car attendant 
can vary the speed by moving the handle of the car switch, & 
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во cutting resistance in or out of the field circuit. When the 
handle of the car switch is brought back to the normal position, 
current is of course cut off the switch magnets and the brake 
magnet, the final break taking place through the circuit of the 
pilot lamps which momentarily show bright; a ball weight pulls 
open the main rocker switch taking current out of the arma- 
ture and short circuiting the armature terminals. The weighted 
lever held up by the brake magnet falls, bringing the brake into 
operation. With this type of machine auxiliary knife switches are 
provided on the drum, by means of which, when ‘the car has 
reached the top or bottom of its travel, current for the direction of 
travel is cut off; and the car can then only go in the reverse 
_ direction. 


Another type of starting device is that known as the push 
button control.” In one such system sets of three push buttons 
are placed on each landing and in the car labelled up,” **stop" 
, and down. The operation is very simple; on the “ор” or 
. “down” button being pressed, a small current is sent through a 
relay which closes a switch in the circuit of a pilot motor geared 
to the shipper sheave and doing all the duties of a hand rope. As 
soon as this pilot motor has pulled the shipper bar over far 
enough it is automatically cut out of circuit. When thé car is 
travelling in one direction, pressing the button for the other 
direction is of no use till the car has been first brought to rest by 
means of the stop button. If it is not desired to have a car 
attendant, ап automatic stop box with stops for all floors except the 
top and bottom floors, is placed in the car, and contact pieces set 
in the shaft at each floor. Anyone may operate the car, first 
pressing out the contact for the floor he wishes to stop at and 
then the button for motion, and leaving the car to stop when it 
reaches the desired floor; this is effected by the automatic stop 
striking the contact piece in the shaft which is connected electrically 
with the pilot motor. At the top and bottom floors, contact pieces 
are also placed in the shaft and engage in the same way witha plate 
on the side of the car, во that anyone forgetting to press out one of 
the automatic stops or to use the stop button cannot come to 
grief. If a car attendant is employed, the automatic stop box is not 
required. When the stop button is pressed or one of the floor 
contacts comes into operation, a relay current closes the circuit of 
the pilot motor, causing it to rotate till it brings the ahipper bar to 
its normàl position, when it is automatically switched off. With 
such an arrangement as this, it is, of course, necessary to provide 
door contacta to prevent the car being operated in the event of any- 
one leaving open one of the shaft doors. A switch is also provided 
in connection with the ordinary car safety device to cut off current 
instantly if the car safeties come into action. Automatic door locks 
also are provided, rendering it impossible to open any door except 
when the car is opposite that door, 


The latest system of electric control used by the Otis Company 
is one in which a small pilot motor is also used, but Mr. Hawtayne 
stated that he was not yet at liberty to describe it fully. lt consista 
of push buttons in connection with a small pilot motor, actuating a 
series of contacts. There are two forms of this arrangement, in 
one of which two buttons.are used, one for the «p motion, the 
other for the down motion and the car stops automatically at any 
required floor. In the second arrangement only a single push is 
used. No relays are required with either form. In addition to 
the push buttons there are also stops in the car corresponding to 
the various floors. Inthe one button arrangement, the stop cor- 
responding to the floor required is pressed, and then the main push 
is pressed, when the car commences to move towards the floor 
desired, no matter whether it be above or below the car at that 
moment. A single push button is also placed on each landing, 
which, when pressed, will call the car to that floor, automatically 
stopping it when it reaches the landing. Whenever the car is in 
use the pushes on the various landings are thrown out of action, 
80 that it is impossible to interfere with anyone who may at the 
time be using the elevator. Automatic door contacta and locks are 
also used with this arrangement, which is one that is especially 
suitable to private houses, accidents being practically impossible 
and the general arrangement being so simple that a child can use it 
with impunity. 

Then follows a description of the various safety devices used on the 
ordinary Otis machine. In the first place, stops are, of course, pro- 
vided on the hand rope, so that if the attendant forgets to pull his 
торе on resching the top or bottom of the shaft, the car engages 
with one of these stops and itself moves the hand rope. A hand 
rope may, however, break, or a stop become shifted; to guard 
against this the drum shaft is carried wellout at the gear wheel end, 
and a solid-toothed wheel, gearing with the shipper sheaves, is then 
keyed on; the remainder of the shaft is threaded and provided 
with two fixed nuts, both of which are shouldered, and an inter- 
mediate travelling nut with a double shoulder, so that as the drum 
turns in either direction this travelling nut runs on the thread 
towards one or other of the fixed nuts, and when the car has 


reached the top or bottom of the shaft, if the hand rope has failed, 


the travelling nut engages with one of the end nuts, and a train of 


wheels carries the shipper bar back to its normal position and shuts 


everything down. 

The ordinary Otis governor looks after the speed, and the usual 
safety device takes care of the passengers and car. By these, if the 
car acquires too great a speed, or if any rope breaks or becomes 
slack, wedges are driven in between the guide shoes and the guides, 
and the car is brought to rest. In the electric elevator, however, 
there is a motor and winding drum to look after as well, and 80 
there is erected close to the winding drum the ‘‘slack cable” 
device, in which a small grooved pulley, free to travel on a shaft, is 
forced against the car ropes, just after they clear the drum by a 
heavy-weighted lever. To this lever is attached a chain, which 
passes over idler wheels to a toothed clutch on the drum shaft 
geared to the train of wheels already alluded to, and held by meahs 
of the chain jus‘ clear of a similar clutch (the teeth of which are 
cut‘in the opposite direction) fixed to the drum shaft, and revolving 
with the drum. Now, if while the car is descending the ropes break 
or become slack, the weighted lever of the ‘‘slack cable” device 
fails, and so leta the free-toothed clutch come in contact with the 
revolving clutch, which grips it and carries the shipper gear back to 
the normal position, shutting down everything. 

Safety fuses are, of course, provided, but, with all the above pre- 
cautions, they are more ornamental than useful, and any elevator 
where the motor is protected by fuses is, in Mr. Hawtayne’s 
opinion, an insufferable nuisance, and, perhaps, may become a 
danger, for, sooner or later, the exasperated lift attendant will put 
in а fuse that is intended to last. Modifications of the hand-rope 
device are also employed by the Otis Company for high-speed 
elevators—one being a lever device and the other а wheel device, 
both of which operate ropes communicating with the shipper 
sheave and work the shipping gear in the same way as the hand 
rope. Tension springs are provided on these ropes at the top or 
bottom of the shaft to ensure their always being taut. 

Two tables of tests on Otis lifts are given in the Paper. One of 
these series of tests was made by Mr. Ravenshaw, and will be 
found in his Paper already referred to (The Electrician, Vol. XL., 
р. 154). The other tests, made on a lift erected nearly four years 
ago in & Glasgow office, we tabulate below :— 


Sun Insurance Company, Glasgow. 


Rise of car, 74ft. gin. Speed, 1706. Volta, 220. 
Car designed to carry 1,0001b. 
Load. | Weight. | Time in secs, Amperes, Cot at M Total.. ber f. L. U. 
1 man.] 14910. | Up 24 1:5 0:0022 
Down... 26 26:0 0:0446 . 
——————| 0°04682; 02341 
2 men.] 282lb. | Up . 25 40 0°0061 | 
Down... 28 | 19:0 0:0321 
| —! 0:0585 | 01925 
5 „ 4571b. l pedes 26 7:0 0:0118 i 
| Down... 28 | 150- 0:0258 
—— — 0:0376 | 01880 
4 , | 597lb. | Up ...... 26 | 100 0:0157 
Down... 28 | 100 ` 00169 - 
— ——————, 0:0326 | 01630 
5 „ | 7516. | Up ...... 26 | 150 00231 ed 
Down... 27 70 0:0115 
—| 0:0346 | 01730 
6 911lb. Up .....26 | 190 0:0302 
Down... 27 5:0 0:0082 
' ————— —, 00384 | 01920: 
7 „ 1051. | Up ...... 27 | 250 0:0413 . 
Down... 26 20 0:0031 i 
——————| 0:0444 | 02220. 
8 „ 11,225. | Ip. 29 | 290 0:05 
Down... 26 10 0`015 
— — 0:0515 | 02575 


ELECTRICAL MOTOR CARRIAGES AT THE 
AGRICULTURAL HALL. 


The motor-car exhibition now being held in the Agrieultural 
Hall, Islington, contains some interesting exhibits of motor cars of 
many different types, including some representative examples -of 
electrically-propelled vehicles. Headland's Patent Storage Battery 
Co. are among the exhibitors, and show a neat cab. The design 
contains some new features over that already described in our 
columns." Instead of driving by means of the rear wheels the 
motor is mounted on and drives the front pair of wheels. Forty 
cells of the Headland type are used, and at starting four parallels 
of 10 cells in series are employed, giving 20 volts ; the second step 
places the cells in two parallels each of 20 cells in series, giving 40 
volts pressure, while the third step places all the cells in series, the 
pressure being 80 volts. The three steps of specd are available for 


- * The Electrician, Vol. XL., p. 165. 
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running backwards. А 4 н.р. series-wound motor is installed, but 
no resistances are used at any time, neither are the motor connec- 
tions altered. 

The first reduction of speed is in the ratio cf 19 to 9, and 
the second from 6 to 1, the driving wheels being 3ft. diameter, 
and fitted with solid rubber tyres. Two band brakes are used, one 
operating on the motor shaft, the other on а brake path on the 
rear wheels. The whole cab complete weighs 32cwt. 

Close to the Headland exhibit is that of the Riker phæton—a 

ful looking carriage, the design of Mr. Riker, of Brooklyn, 

S. A., and being exploited in this country by Messrs. Shippey 
Bros. We were afforded a ride on this vehicle last week, and can 
speak with experience of its easy motion. The batteries used on 
this particular car are the Headland, but no special make or 
type of cell is rigidly adhered to for these carriages. In going 
forward four speeds are available, viz., 3, 6, 12, or 15 miles 
per hour, while for going backwards two speeds—3 or 6 miles 
per hour—are available. The motor is series-wound, and has 
a normal speed of 1,000 revolutions per minute. It is so geared 
that at this speed the car travels 12 miles per hour. The wheels, 
are fitted with pneumatic tyres, the front pair being 32in. 
and the rear pair 36ір. diameter. A neat and novel method of 
swivelling the steering wheels is adopted. The axle-tree is rigidly 
fixed, but the journals at ite ends are of large diameter and hollow, 
similar to a trunk engine piston and connecting rod—the axle-tree 
corresponding to the latter. The wheels alone, therefore, appear 
to swivel in turning a corner. The normal consumption of current 
on the level is about 22 amperes at 80 volts, and the total weight 
of the car complete is stated to be from 18cwt. to 19cwt. 

Another car of attractive design at the exhibition is that of Mr. 
Carl Oppermann, of Clerkenwell, of which we give a view. In 
this car the cells, of the Headland type, are installed in.a box 
hung beneath the carriage from springs. The motor drives by a 
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The Oppermann Electrical Victoria. 


raw hide pinion on to the differential gear of the intermediate shaft. 
This shaft transmits the motion through a flexible coupling to the 
sprocket pinions at the two ends. By the provision of these 
flexible couplings Mr. Oppermann claims to secure a better start- 
ing effect than otherwise. The coupling is such that it is only in 
starting forward that the flexible effect comes in, and we are told 
that, while 50 amperes is taken in starting forwards, to start back- 
wards under the same conditions requires 65 amperes. Forty-two 
cells are used, and they are installed in a case 33in. by 42in, Each 
cell weighs 3llb., and is stated to have a capacity of 150 ampere- 
hours, at а discharge rate of 25 amperes; the average working current 
for the car being 23 amperes though a current as high аз 75 amperes 
is taken on a 14 per cent. grade. The motor is a series-wound 3 Hl. r. 
machine, and is of the simple bipolar type. The two field coils 
are capable of being arran in series or parallel with each other, 
and the cells are capable of being arranged in two sets, in series or 
in parallel. The first step at starting places the motor fields in 
serios and the two sets of cells in parallel. The second step of the 
controller puts the cells all in series and the motor fields in series ; 
lastly, the third step puts the cells all in series and the motor fields 
in parallel. The ratio of the gearing is 25 5 to 1 from the motor to 
the driving wheels, the latter being 3ft. біп. diameter; thus, a 
speed of 1,650 revolutions per minute of the motor corresponds to 
a car speed of nine miles per hour. The total weight of the complete 
carriage is 28cwt., of which the accumulators weigh 12cwt. 


The London Electrical Cab Со, show some of their cabs. These 


cabs have already been fully described in The Electrician.* “ 

Jeantaud, of Paris, exhibits two or three cabs. In one type: 
some of the cells are placed under the driver's seat in the front. 
and some behind the carriage, while in another type the cells are; 
installed in а ventilated box in the front of the carriage which. 


* Vol, XXXIX., p. 538, and Vol. XL., p. 479. : 


resembles in outside appearance a petroleum motor-car. In these 
carriages the Fulmen cells are used. is accumulator is claimed 
to be the foremost accumulator in the recent trials, and we notice 
that three cars using Fulmen cellg took prizes at the exhibition in 
June last at Paris. One of these was a four passenger cab and 
made a maximum run of 62 miles without recharging ; the total 
weight of the battery was 1,000]b. This car received the first prize 
for electrical auto-cars in this class. A two passenger cab with 
this accumulator ran 55 miles without recharging, receiving another 
first prize; the battery weighed 900lb. A similar two passenger 
car took the second prize; its battery weighed 1,250lb. and ran 66 
miles. The traction type of this battery has 13 plates in each 
cell, six positive and seven negative, each plate being 18-5cm. high, 
by 9:5cm. wide, by 4mm. thick, and separated from its fellows by 
thin strips of perforated celluloid to prevent contact. The normal 
discharge rate is about 21 amperes for five hours. A cell of this 
accumulator is exhibited, which is of the type and size used by the 
Paris-Lyons-Mediterranean Railway Co. for driving their experi- 
mental locomotive, which is stated to have attained a speed of 70 
miles per hour. There are a total of 29 plates in the cell, each 
plate measuring about 12in. by 13'bin. high. The discharge rate 
500 amperes, and at this rate the capacity is about 1,000 ampere- 
ours. 

A noticeable fact is that while the English designers prefer solid 
rubber tyres, the foreign makers, apparently without exception, use 
pneumatic tyres on the wheels. 


A NEW FORM OF “POST OFFICE" BRIDGE. 


Messrs. Nalder Bros. and Co. have had the temerity to improve 
an instrument that has commanded universal respect as a Govern- 
ment standard pattern for about 20 years. The practical form the 


- Fio, 1, —The N.C.S. New Post Office" Bridge. 


Post Office " bridge has now taken quite justifies this action hows 
ever, and it is to be hoped that it will acquire the right to retain 
this name by being accepted as а Government model in S nr of 
the older pattern which has done us such good service. Fig. 1 is 


Fic. 2.—Diagram of Connections, 


а perspective view of the instrument, and Fig. 2 a disgrammatic 
scheme of the connections. It will be seen that the improve 
ments are chiefly in details. The blocks and plug? 3 
both been increased in size, so that not only is the contac 
error diminished, but the plugs are not so crowded шс 
easier to manipulate. This has necessitated the box being 
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made slightly broader and longer, but the increase in these 
two dimensions is partly compensated by diminished height. 
Another great improvement is that the plugs are arranged in 
similar rows of units, tens, hundreds and thousands, so that the 
reading can be observed by touch, even by the most unpractised 
testing-hand—a distinct advantage over the former pattern, 
especially in testing rooms where the old arrangement of galvano- 
meter, Jamp and scale require the maintenance of a dim religious 
light. This arrangement, moreover, and the fact that the connec- 
tion between the bars is made underneath, considerably facilitates 
cleaning. It will also be seen in the diagram that an extra pair of 
coils is added to the ratio arms of the bridge, thus increasing the 
range of the instrument. The following table gives the dimensions 
of the old and new pattern side by side :— 


POTENTIAL MATTER—A HOLIDAY DREAM.* 


.BY DR. ARTHUR SCHUSTER, 


When the year's work is over and all sense of responsibility 
has left us, who has not occasionally set his fancy free to dream 
about the unknown, perhaps the unknowable? And what should 
more frequently cross our dreams than what is so persistently 
before us in our serious moments of consciousness—the universal 
law of gravitation. We can leave our spectroscopes and magnets 
at home, but we cannot fly from the mysterious force which causes 
the rain-drops to fall from the clouds, and our children to tumble 
down the staircase. What is gravity? We teach our students to 
accept the fact and not to trouble about its cause—most excellent 


Old Pattern. New pattern. advice—but this is vacation time, and we are not restricted to 
Weight ТЫП СОГ, AQ Xo 11jlb. lecture-room science.  Lasage's particles are not satisfactory ; they 
Sire... ... ... . . .. ӨЗ хб KOA лән» 82" x 8)" x 5" are too materialistic for the holiday mind ; but I have always been 
Cubical contents .. 391 cubic ins. ............ 372 cubic ins. fascinated by a passage occurring somewhere in Maxwell’s writings, 


The selling price of the instrument is the same as that of the older 


А where Lord Kelvin із quoted as having pointed out that two sources 
orm. 


or two sinks of incompressible liquid will attract each other with 
the orthodox distance law. Let us dream, then, of a world in 
which atoms are sources through which an invisible fluid is pouring 
into three-dimensioned space. What becomesof this fluid! Does 
it go on for ever increasing the volume of that all-pervading medium 
which already fills a vast, but not necessarily infinite space! When 
we speak of the constancy of matter, we mean only the constancy 
of inertia, and how are we to prove that what we call matter is not 
an endless stream, constantly renewing itself and pushing forward 
the boundaries of our universe? The conception of atoms as 
sources of fluid does not, however, necessarily involve such a 
perpetual increase of substance, for an equal number of sinks may 
keep withdrawing the increment. 

These sinks would form another set of atoms, possibly equal to 
our own in all respects but опе; they would mutually gravitate 
towards each other, but be repelled from the matter which we deal 
with on this earth. If matter is essentially dynamical, and we 
imagine the motion within an atom to be reversed, the question 
arises whether the reversed motion is similar to the original one; 
in other words, whether the new atom во formed may by a change 
of position be brought into coincidence with the old one. And if 
this is not the case, we must ask ourselves whether the new atom 
will behave gravitationally like the old one. If atoms are sources 
of liquid there would be no reciprocity, and the sinks would form 
another and so far unreaogmi&ed world. But sources and sinks 
compel us to the supposition of a fourth dimension, which 
belongs to the domain of nightmares, not of dreams, and 
we try to shake ourselves free from the idea. I, for one, 
cannot quite succeed in this effort, for something has been 
left behind, which is not easily got rid of, when once its 
symmetrical beauty is perceived. Surely something is wanting 
in our conception of the universe. We know positive and negative 
electricity, north and south magnetism, and why not some extra 
terrestrial matter related to terrestrial matter as the source is to 
the sink, gravitating towards its own kind, but driven away from 
the substances of which the solar system is composed, Worlds may 
have formed of this stuff, with elements and compounds possessing 
identical 1 with our own, undistinguishable in fact from 
them until they are brought into each other's vicinity. If there is 
negative electricity, why not negative gold, as yellow and valuable 
as our own, with the same boiling point and identical spectral lines ; 
different only in во far that if brought down to us it would rise up 
into space with an acceleration of 981. The fact that we are not 
acquainted with such matter does not prove its non-existence ; for 
if it ever existed on our earth, it would long have been repelled by 
it and expelled from it. Some day we may detect а mutual repul- 
sion between different star groups, and obtain a sound footing for 
what at present is only a random flight of the imagination, | 

Even now some might argue that we possess some substantial 
evidence of repulsive forces. In our glorification of the Newtonian 
system we are apt to overlook some obvious facts which the law of 
gravitation fails to explain. One of these is the rotational velocity 
of our solar and of many stellar systems, which cannot be self- 
generated. Unless we threw our laws of dynamics overboard, or 
imagine the rotation to have been impressed by creation, we must 
conclude that some outside body or system of bodies is endowed 
with an equal and opposite angular momentum. What has become 
of that outeide body, and how could it have parted company with 
our solar system, if attractive forces only were acting? Another 
unexplained fact is found in the large velocities of some of the fixed 
stars, which, according to Prof. Newcomb’s calculations, cannot be 
explained by gravitational attractions only. 

The atom and the anti-atom may enter into chemical combination, 
because at small distances molecular forces would overpower gravita- 
tional repulsions. Large tracts of space might thus be filled unknown 
to ua with a substance in which gravity is practically non-existent 
until by some accidental cause, such as a meteorite flying through 


* From Nature. 
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HENDRY'S LEATHER BELTING. 


Leather belts may be divided into two classes, the simple and 
the compound belt, i.e., those which consist of a single section of 
hide, and those built-up of several sections secured together. Into 
the latter category falls the well-known and extensively-used 
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Fid. 1. 


Jaminated belting manufactured by Mr. James Hendry. This 
belt is made in the following manner: a circle of leather is taken 
from the best part of the hide and cut spirally to the thickness of 
belt required, thus giving a long length in one piece. This strand 
is thoroughly stretched and punched throughout with holes equi- 
distant. The requisite number of strands are placed side by side 
to make the proper width of belt and are stitched together with a 
specially prepared wax thread. The two outer strands are of heavier 
material, and are grooved to form a protection for the thread. In 
this manner a belt can be made up to any length free from splicings 
and of uniform thickness throughout. Experience in the working 
of the belt shows that there is no trouble with the belt stretching 
or the splice giving way, and being uniform in thickness throughout 
it runs perfectly straight and true, is easy on journals and makes 
no noise, while the slip is practically nil. 


— ИЕШЕ 
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Fic. 2. 


In order to join the ends of a belt recourse is had to the device 
illustrated in Figs. 1 and 2, the interlapping or dove-tailed ends of 
the several components of the belt being secured by thin pins 
inserted transversely through them. By this means a strong and 
inextensible, though very flexible, joint is obtained. It will be 
seen that the method of construction adopted gives to the Hendry 
belt a high degree of tensile strength and adhesive power, thus 
enabling it to be used in the transmission of heavy power. 


BOOKS RECEIVED. 


** Die Elektrischen Transformationsmethoden.” By C. P. Feld- 
mann. Ueber Motorenelektrizitätszähler.“ By G. Hummel. 
1 vol. (Stuttgart: Ferdinand Enke). Price 1 mark. | 

„Distribution de l'Énergie par Courants Polyhasés.” By G. 
Rodet. (Paris: Gauthier-Villars.) Price 8fr. 

Kosten der Krafterzeugung.” By Chr. Eberle. (Halle a. S. 
Wilhelm Knapp). Price 5 marks. JE 

La Traction Electrique sur Voies Ferrées.” By André Blondel 
and F. Paul.Dubois. 2 vols. (Paris: Baudry et Cie.) Price 
50 francs. 

** Wireless deu By Richard Kerr. With a Preface by 
W. H. Preece, F.R.S. (London: Seeley and Co.) Price 1s. 
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it, unstable equilibrium is established —the matter collecting on one 
side, the anti-matter on the other—until two worlds are formed 
separating from each other, never to unite again. Matter and 
anti-matter may further coexist in bodies of small mass. Such 
compound mixtures flying hither and thither through space, 
coming during their journey into the sphere of influence of 
our sun, would exhibit. a curious phenomenon. The matter 
circulating in a comet's orbit, the anti-matter repelled and 
thrown back into space, forming an appendage which is always 
directed away from the sun. Has anyone yet given a satis- 
fying explanation of comets’ tails; is the cause of coronal 
streamers known, and can anyone look at a picture of the great 
prominence of the 1885 eclipse and still believe that gravitational 
attraction or electric repulsion is sufficient to account for its 
extravagant shape? But this is not a scientific discussion. Ido 
not wish to argue in favour of the existence of anti-atoms, but only 
to give my thoughts a free course in the contemplation of its 
possibility. 

. What is inertia? When the atom and anti-atom unite is it 
gravity only that is neutralised, or inertia also? May there not 
be, in fact, potential matter as well as potential energy? And if 
that is the case, can we imagine a vast expanse, without motion or 
mass, filled with this primordial mixture, which we cannot call a 
substance because it possesses none of the attributes which 
characterise matter ready to be called into life by the creative 
spark? Was this the beginning of the world? Is our much- 
exalted axiom of the constancy of mass an illusion based on the 
limited experience of our immediate surroundings ? Whether such 
thoughts are ridiculed as the inspirations of madness, or allowed to 
be the serious possibilities of a future science, they add renewed 
interest to the careful examination of the incipient worlds which 
our telescopes have revealed to us. Astronomy, the oldest and yet 
` most juvenile of sciences, may still have some surprises in store. 
May anti-matter be commended to its care! But I must stop—the 
holidays are nearing their end—the British Association is looming 
in the distance ; we must return to sober science, and dreams must 
go to sleep till next year. Do dreams ever come true ? 


CORRESPONDENCE. 
— M 
THE COMPARISON OF LOW RESISTANCES BY THE 
POTENTIOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Other matters have prevented my replying to Prof. 
Callendar’s letter in your issue of the 5th inst. ere this, and in 
doing so now I would premise my remarks by expressing regret 
that Prof. Callendar should by implication consider me capable 
of wilfully misinterpreting him, for the sake of argument, 
in the matter of the Clark cell. I can only attribute it 
to the fact that he has no personal knowledge of me. If 
there is misinterpretation it is due to Prof. Callendar having 
introduced matter extraneous to the subject upon which he 
wrote, and owing to which it was certainly open to me to con- 
‘clude that he was not entirely conversant with potentiometer 


standards had been to us of supreme importance, in face of 


which fact—together with that of the whole of the earlier direct- 
current switchboards being designed with shunts by us—as 
the earlieet workers, we might have been forgiven considering 
ourselves the leading makers of such standards; we certainly 
were, and I believe are, the only ones who stocked them, and 
most assuredly we would not have kept Prof. Callendar wait- 
ing two years, nor would we have hesitated in a guarantee of 
their accuracy, in substantiation of which I would point out 
Prof. Jones’ comparison in absolute value of a standard made 
by us about the date mentioned, and since presumably the . 
Board of Trade may also be relied on I herewith append the 
values given by them recently to the purchaser of a 1,500- 
ampere standard of us in March 1897. They are as follows :—- 


Current passing. | Resistance. | Current pase ing. Reesistance. 
amps. ohms. amps ohms. 
150 0:000500 900 | 0:000500 
500 0:000500 1,200 | 0:0005( 0 
600 0:005000 1,500 0:000500 


microhm and multiples of the same mentioned by Prof. 
Callendar, but, with the above degree of accuracy in that 
standard, I should bave no hesitation in guaranteeing the 
accuracy of determinations of such standards as he mentions to 
be within the limits named, and it may interest Prof. Callendar 
to know that this particular standard, the value figures of 
which are given, was adjusted and calibrated by a lad taken by 
us from a solicitor’s office, who consequently had had neither 
mechanical nor electrical training. 

Prof. Callendar complains that in my book I do noi give 
fuller particulars with regard to the comparison of resistances, 
and implies that there are peculiar and strange difficulties to 
be met in the comparison of low resistauces.  Frankly 
speaking, the whole operation by Crompton potentiometer 
method is so simple that I experienced some difficulty in 
introducing as much matter as I did, and as for any difficulties 
attendant upon the measurement of low resistances that do not 
exist in those of higher value I know of none, and if face 
expressions are any criterion the calibration of the former are 
infinitely preferred to the latter by the laboratory staff. The 
‘best method" of calibrating by Crompton potentiometer, 
described by Prof. Callendar, he will find specifically mentioned 
as such in my book. The additional high-resistance rheostat 
is, and always has been, introduced in the laboratory class of 
the Crompton instrument. In the commercial form it is not 
necessary, inasmuch as the calibration of resistance standards 
forms but an infinitesimal percentage of the work done by the 
instrument, and when it is necessary the means are usually at 
hand for providing it. Prof. Callendar should also bear in 
mind, when comparing the Crompton instrument with another, 
that it has been designed for no particular class of work, but 


usage, a conclusion not entirely dispelled by the contents of į for wrirersal work, with a maximum amount of accuracy 


his present letter, to which this is a reply, for, amongst other 
things, in speaking of thermo-electric effects, he says that no 
doubt it is true they do not exist when measurements by 
potentiometer of E.M.F. and C. are made, they crop up in 
the measurement of resistanees. Why? In what way do 
the onditions surrounding а standard—in which they are 
developed—vary when in use for the measurement of current 
or for comparison of resistance with another standard? As 
а matter of fact our practice shows that in ‘Crompton ” 
standards of resistance they are not apparent under any method 
of potentiometer measurement, and in many instances—for 
purposes of convenience—the standards are made of so little 
material that under full load they heat from 15 C. to 80 C., 
so that thermo effect should be more than usually prominent. 

With regard to the sundry little tales by Prof. Callendar in 
his first paragraph they are samples of many others that periodi- 
cally meander through Vietoria-street in the luncheon and other 
hours, and to which | might possibly add others of a more recent 
date. Itisa pity Prof. Callendar did not include this laboratory 
amongst those he visited for he would then have obtained all the 
information he wanted and possibly more; for having used the 
potentiometer syster of measurement at our works since 1882, 
and introduced it in many other places, the question of current 


| by 


throughout. | 
With reference to mechanical calibration being“ unsatis- 
factory for high-class work,” I am sorry to disagree, but I 
know from practical experience far otherwise. 
So far as I am concerned, this discussion is actuated solely 
the fact that the potentiometer method of resistance 
measurement had been called into question; I have, l am 
afraid, but inadequately attempted its defence, but if Prof. 
Callendar wishes the value of his two ten-thousanth ohms 


| independently re-determined at any time I shall be very 


pleased to have it conducted for him in his presence.— 
Yours, &e., Wu. С. FISHER. 
Crompton Laboratory, Thriplands, Kensington 
Court, W., Aug. 15, 1898. 


DISSOLVED ACETYLENE. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sir: With your permission we will contest an assertion 
made in your issue of tho 12th inst., and which ran thus: 
“The use of acetone as a solvent for the gas (acetylene) has 
been checked by the researches of Berthelot and Vieille, who 


| have found that solutions of acetylene in acetone are explosive.” 
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These chemists have, indeed, succeeded in producing the 
explosion of solutions of acetylene in acetone, but under some 
20 atmospheres of pressure. But they found that an explo- 
Bion produced by & dynamite cartridge in the gas itself in 
contact with the solution was not propagated into the latter. 
And, further, they showed that below 12 atinospheres the solu- 
tion of acetylene in acetone is inerplosive. This latter result 
not only does not check the use of acetone, but has, on the 
contrary, greatly encouraged the Compagnie Frangaise de 
l'Acétyléne Dissous to continue using this solvent in the com- 
mercial development of our invention.— Yours, &e., 

| G. CLAupE. 


A. Hess. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. Neto Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, $ and 4, Salisbury-court, Fleet- 


street, London: 
| NOW READY. 


‘Tag STUDENTS’ GUIDE TO SUBMARINE CABLE 
by Messrs. Н. К. C. Fisher and J. C. H. Darby, 
now ready, price ба. net ; abroad, 6s. 3d. This work is intended to serve аза 
guide to operators already in the tel ph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and p shall certain examinations in electrical 
subjects. The book is very fully i ustrated. 

% ELECTRICAL TESTING FOR TRLEGRAPH Enoineers.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at иша fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
p of the theory of testing as applied to electrical lines in general. 

e Author hopes that, besides Telegraph and Telephone Engineers, it 
may, perhaps, alco prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 

„ SUBMARINE CABLE-LAYING AND RxPAIBING,"—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustraved.; price 12s. 6d. 

«TABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of а set of 40 Elementary and Advanced Exercises for 
use in Electrica] Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the Enn of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or Зв. 6d. per 
dozen net; in seta of any three, 1s. net ; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s, 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
108. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
oloth case, price 12s. 6d. net. Strong portfolios can be had, price 18. each, 


NOW READY.—The cheaper edition of Dr. J, A. Fleming's “ Electrical 
Laboratory Notes and Forms." ‘These cheaper Forms have been prepa 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. | 

“SIGNALLING ACROSS SPACE WITHOUT WIRES BY ErLEkcTRIO Waves.” 
Being а Description of the Work of Hertz and his Successors.— By Dr. О. 
J. Lodge, with many original illustrations. Eularged edition, 2s. 6d. net, 
28. gd. post free. 

ч ELREOrRIO Motive Power,” by Mr. Albion T. Snell, contains the 
latesb information respecting the application of electric energy to minin 
and general power transmission purposes, in whieh the author has b 
much experience. The book is well printed, on good paper, and contains 
930 illustrations. Price 10s. 6d., post free ; abroad, 11a. 

«Tug INCANDESCENT LAMP AND ITS MANUFACTURE. „This book, written 
by Mr. Gilbert 3. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

« ErLgcrRO-CugMIsTRY,"—By Dr. G. Gore, Third Edition. Price 2s., 
post free. 

„ ARMATURE WINDINGS OF ELEoTRIO MacniNES."—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve аза 
working treatise on шо design. Large 4to, 870 pages, 110 full-page 
| illustrations and 65 full-page tables, 308., poat free. 

„EHE Steam ENGINE INDICATOR AND INDICATOR Dracrams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

Tug Акт OF ELECTROLYTIO SEPABATION ОР МЕТАІВ."—А second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

TAE MANUFACTURE OF ELEOrRIO Ілонт CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1s. 6d. ; pest free, 18. 9d. 


TESTING.“ -A new work 
with the above title, is 


price 128. 
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. "Tug BIBLIOGRAPHY OF X-RAY LITERATURE AND RESPAROH, 1896-97. 
A valuable, up-to-date 8 Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
ав well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 


‘ MOTIVE POWER AND GEARING FOB ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 12s. 6d, post free; abroad, 
13s. 6d. Prospectus post free. 

‘THe POTENTIOMETER AND ITS ÁDJUNOTS: A Universal System of 
Electrica] Measurement.—By W. O. Fisher. Fully illustrated. Price 68., 
post free; abroad, 6s. 6d. Digest post free. 

“ LOOALISATION ОР FaurTS IN ELxOr RI Ілент MarNs."—B Е. С. 
Raphael. Price 5s., post free; abroad, бв. 6d. Prospectus on application. 


“ ELEOTRIOAL ENGINEERING FORMOLA," a pocket-book, by Messrs. W. 
Geipel and H. M. Kilgour ; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. A 
fine large r edition with wide margins for notes can also be supplied 


a 
bd + post free, 13s. ; abroad, 13s. 6d. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


е 


TENDERS INVITED. 


Extension of Time.— The Managers of the Central London Sick 
Asylum District require tenders for generating plant, and for wiring 
their new asylum at Hendon. Tenders to clerk to managers, 
Cleveland-street Asylum, London, by Sept. 17 (not Avg. 15). 


Extension. of Time. —The Pemberton (Lancs.) District Council 
invite schemes for the electric lighting of the district. Schemes 
by Sept. 30 (not Aug. 14), to the Clerk. 


The Corporation of King’s Lynn invite tenders for: (1) Build, 
ings, &c. ; (2) gas-producing plant; (3) gas engines ; (4) dynamos- 
awitchboard, motor transformer, electrical instruments, fittings, 
бес. ; (5) batteries; (6) armoured cables and other mains, pipes, 
stoneware culverts, fuse boxes, o. Further particulars are given 
in our advertisement columns, and copies of the specification, &e., 
may be obtained at the offices of the consulting engineer (Prof. H. 
Robinson, C. E.), 13, Victoria-street, London, S.W. "Tenders to 
the town clerk (Mr. T. G. Archer), Town Hall, King's Lynn, by 
Wednesday, Sept. 7. 


The Corporation of Kingston-upon-H ull invite tenders for the 
supply of 45 electric motor cars, 90 trail cars, 2 sprinkler cara and 
2 traversing platforms. An advertisement elsewhere contains some 
further particulars. Specifications, &., may be obtained of the 
city engineer (Mr. A. E. White), and tenders, addressed to the 
Chairman of the Works Committee, must be delivered at the Town 
Clerk's Oftice, Hull, before noon of Friday, 30th inst. 


The Bexhill Urban District Council invite tenders for :—(a) 
Water-tube boilers ; (b) steam dynamos and balancer ; (c) switch- 
boards ; (d) storage battery ; and (e) underground cables and pipes, 
arc lamps and posts. Some further particulars are set out in an 
advertisement elsewhere, and copies of the specifications, with 
forms of tender, &c., can be obtained at the otlices of the consult- 
ing engineer (Mr. A. Н. Preece, A M. I. C. E.), 39, Victoria-street, 
Westminster, S. WV. Tenders must be delivered at the oflices of the 
Clerk to the Council, Bexhill, by 10 a.m. of Wednesday, Sept. 28. 


The Robert Arthur Theatres Co. (Limited) {invite tenders for 
the electric lighting of the Princess 's Theatre, Kennington. Speci- 
fications, &c., may be obtained from the consulting engineers 
(Messrs. Owen Lucas and Pyke), Albany Buildings, 99, Victoria- 
street. London, S.W., to whom tenders must be delivered not later 
than 10 a.m. of Friday, Sept. 2. Further particulars are given in 
our advertisement columns. 

The Electric Lighting Committee of the Iluddersfield Corpora- 
tion require tenders for supplying two alternating-current motors 
of 25 B. H. P. each. Further particulars are given in our advertise- 
ment, columns,, and tenders must be sent in to the town clerk 


(Mr. F. C. Lloyd), Town Hall, Huddersfield, by Tuesday, Sept. 6. 


The Corporation of Bangor invite tenders for the supply and 
erection of two water-tube boilers, economiser, &c , steam, exhaust 
and other pipes, steam pumps and feed-water heater, two 60-kilo- 
watt steam dynamos, balancer, booster, and 5-ton overhead travelling 
crane, switchboard and instruments, accumulators and mains. 
Tenders must be delivered to the town clerk (Mr. R. Hughes 
Pritchard), Bangor, by Sept. 10. | 

The Urban District Council of Buxton invite tenders for water- 
tube boilers and mechanical stokers, engines, dynamos, pumps, 
condensing plant, crane and tools, storage batteries, switchboard, 
steam, exhaust, feed and drain pipes, and feed-water tank. ‘Tenders 
must be delivered at the otlice of the clerk to the Council (Mr. Josiah 
Taylor) not later than Monday, Sept. 9. 

The Buxton Gardens Co. require tenders for the electric lighting 
of the pavilion and gardens. Tenders to Secretary by Sept. 20, 
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The Watford Urban District Council require tenders for the sup- 
ply and delivery of electricity meters and main cut-outs for twelve 
months from Nov. 1. Tenders by noon of the 31st inst. to the clerk 
to the Council (Mr. H. Morten Turner), Council Offices, Watford. 


The Corporation of Rochdale require tenders for boilers, fittings, 
Co., economisers, condensing plant, feed pumps, tanks, &., steam 
and exhaust pipes, &0., travelling crane, switchboard, accumulators 
and cables. Tenders to Mr. James Leach, town clerk, Town Hall, 
Rochdale, by Sept. 6. 

The Electricity Committee of the Borough of Ashton-under-Lyne 
are willing to receive offers from persons desirous of entering into 
arrangements for the wiring of premises in the borough on a system 
of deferred payment. Offers by Aug. 29. 

The British Electric Traction Co. invite tenders for the provision 
of the materials and the construction of the track and permanent 
way of about 13 miles of tramways in the Potteries district. "Tenders 
to the Company's London offices by Sept. 5. 

The Rivers Committee of the Manchester Corporation invite 
tenders for electrical goods for the sewage works at Davyhulme. 
Tenders to the Chairman of the Committee, Town Hall, Manchester, 
by Sept. 5. 

The Llandrindrod Wells Electric Light Oo. require tenders for 
the erection of a new boiler-house and short chimney stack for their 
electricity supply station. Tenders to the Secretary by Sept. 1. 

Tenders are invited for the construction of an electric railway 
from Southport to Lytham. Applications to Mr. Stewart Speddy, 
7, Post Office-avenue, or 118, Hampton-road, Southport. - 

The Corporation of Kingston-upon-Hull invite tenders for the 
supply of steel Lancashire boilers with mechanical stokers. Tenders, 
addressed to the Chairman of the Works Committee, must be 
delivered at the Town Clerk's office, Hull, by Sept. 6. 

The Corporation of Bury St. Edmunds require tenders for the 
erection of electricity station buildings, chimney shaft, &c. Tenders 
to the Town Clerk by Sept. 10. | 

Tenders are invited for the electric lighting of the Kingston 
Victoria Hospital Tenders to Mr. J. E. Edgcome, Electricity 
Supply Station, Kingston-upon-Thames, by noon of Sept. б. 

The Austrian State Mining Authorities at Pribram invite tenders 
until Sept. 15 for the supply of 13,000 pairs of arc-lamp carbons 
required for the State silver and lead mines at Pribram. Tenders 
to Die К. К. Bergdirection, Pribram, Austria. 


TENDERS RECEIVED AND ACCEPTED. 

The Bournemouth Corporation have let the contracts for the 
installation of the electric light at the pier, pleasure grounds and 
winter gardens, together with the supply of switchboards, cables, 
arc lamps, incandescent lamps, wiring, fittings, &c. We give 
below a full list of the tenders. Mr. F. W. Lacey, M.Inst.C.E., 
is the borough engineer and surveyor : — 


А Pleasure Winter | Switch- 

Name: RISE: grounds. gardens. board, &c. * 

| £ s. d. © в.а. © s а. £ s. d. £ ва. 
Brush Co. (accepted). 438 0 0375 00 578 0 0207 001598 0 0 
Leonard G. Tate ... 947 00712 001090 0 0248 002997 0 0 
Walsall Eectrical Co. 978 0 0,659 11 6 654 6 6443 18 62695 16 6 
Siemens Bros. & Co. m s -— .. |2192 0 0 
Crompton & Со,...... 745 0 0574 0 0 610 0 0170 002097 0 0 
Johnson & Phillips... |771 18 0479 6 6 572 0 0259 17 0/2083 1 6 


R. Alger & Sons... .. |514 14 5490 3 2 669 16 0192 15 41867 8 11 
Cash, Robinson & Co. 474 13 3369 6 2 620 0 11520 1 0/1784 1 4 


- - 


га — — —À—— — 


Warburg, Dymond and Co. (informal). р 
Steam Dynamo, ác. 


Name and Type of Engine. Price. 
Siemens Bros. and Co. (Belliss) (accepted)...... "————' £1,135 0 0 
Do. (Willans) ) . . . 1,085 0 0 
Leonard G. Tate (Scott and Mountain) ... 1,365 0 0 
Brush Co. Ute,, tV ора eue raw 1,567 10 0 
R. Alger and Sons (Ransomes-Sims, compound) ............. 1,425 0 0 
К. Alger and Sons (Ransomes-Síms, double cylinder) 1,357 0 0 
United Ordnance and Engineering Co. (Willans)............... 1,125 0 0 
Do. Do. (Own manufacture)... 1,233 0 0 
J. Н. Holmes and Co. (Belliss) ........... eese 1270 0 0 
Do. Do. (Bens), 1420 0 0 
Do. Do. (Willans)........ F 1,090 0 0 
Electric Construction Co. (Belliss) ) . 1,261 0 0 
Do. Do. Сева) fin 1458 0 0 
Do. Do. (Willans) s ааа 1,209 0 0 
Crompton and Co. (Belliss) . —— e 1219 0 0 
Do. (Belliss) ..................›ә› „ 1,376 0 0 
Do. Iiir 8 1,075 0 0 
Johnson and Phillips (Belliss) e + 1,150 0 0 
Do. (Bells) vs 1,525 0 0 
Do. (Willans, simple 1,080 0 0 
(Mirrlees and Watson, compound) 1,215 0 0 


Do. : 
The tenders of Cash, Robinson and Co., Mather and Platt, and Warburg, 
Dymond and Co., were informal, 


J. E. Stewart, resigued. 


material); Flushing, £40. 


(a) 9 cast-iron ornamental lamp Kues ; (5) 10 cast-iron orna- 
mental lamp pillars, with special flanges; and (c) 19 ornamental 
arc lamp carriers :— 


(a) each. (b) each. (c) each. 
W. Macfarlane & Co. (accepted). 210 4 0 ...£12 18 0 ...£7 16 0 
J. Allen, sen., and Son. 18 5 0... 18 5 0.. 7 0 0 
Geo. Smith and Co 12 5 0... 12 5 0... 510 0 


The Morecambe District Council have ordered 50 electricity 
meters from Messrs. Venner and Co. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of assistant-lecturer and 
demonstrator in physics and electrical engineering at Hartley 
College, Southampton. Salary £120 per annum. Particulars may 
be obtained of the clerk (Mr. D. Kiddle), and applications must be 
in by Saturday, Sept. 17. See also advertisement on another page. 


The West Ham Corporation invite applications for the positions 
of lecturers in telegraphy and telephony and lecturer and workshop 
instructor in electric wiring for their Municipal Technical Institute, 
Further particulars are given in an advertisement elsewhere. 
Applications to the Principal of the Institute, West Ham, E., 
before Sept. 1st. 


The Leyton Urban District Council require an engineer-in-charge 


for their electricity 5 Salary 308. per week. Applications 


by Sept. 3 to Mr. H. C. Bishop, Electric Light Works, Leytonstone, 
London, E. See advertisement. 

The Corporation of Derby require an electrical engineer and 

manager for their electricity supply works in succession to Mr. 

Salary £300 per annum, with privilege of 

taking two pupils. Applications must be sent to the town clerk 


(Mr. H. F. Gadsby), Town Hall, Derby, by noon of 31st inst, 


The Greenock Police Board require a resident electrical engineer. 
Salary £300 per annum. Applications to the Town Clerk by noon 


of the 31st inst. 


BANKRUPTCIES AND LIQUIDATIONS. 


Frederick Jones, trading as Е. Jones and Co., electrical engineer, 
147, St. John's-hill, and 77, Darin-road, New Wandsworth, London, 
S. W., has been adjudicated bankrupt. 

A meeting of the Cowles Syndicate Co. (Limited) will be held 
at the offices of Messrs. Bourner, Bullock, and Co., Bush-lane, 
London, E.C., ón Sept. 28, to receive an aczount of the winding-up. 
Mr. J. T. W. Echevarri, 9, Victoria-street, S. W., is liquidator. 

Mr. Samuel Wheeler has been appointed Official Receiver of the 
London Provincial Electrical Co. (Limited). The first meeting of 
creditors will be held at Bankruptcy Buildings, 33, Carey-street, 
W.C., on Sept. 6 at 11.30 a.m., and the first meeting of contribu- 
tories will be held at the same place on the same day at noon. 


Frank W. Henton, trading as F. W. Hentou and Co., electrical 
engineer, lately carrying on business at 24, King William-street, 
Strand, London, W. C., has been adjudicated bankrupt. 


Plant for Sale.— As announced in our advertisement columns, 
Messrs. Fuller, Horsey, Sons and Cassell will sell by auction, in 
lots, at the Tower Bridge Electrical Works, Sard's-rente, Ber- 
mondsey, London, S E., on Thursday, Sept. 1, at 11 o'clock 
precisely, electrical engineer's tools, including 17 lathes, shaping 
machine, seven drilling machiaes, &c., dynamo, and electric light- 
ing installation, accumulatois and testing apparatus, 8 H.-P. loco- 
type boiler, 6 н -р. horizontal engine, steam donkey pump, crab 
and chain, tanks, shafting, vices and benches, leather bauds, 
surplus stock, including two dynamos, china goods, accumulators, 
switches, and electrical fittings, &c., Co. May be viewed by order, 
and catalogues had of the Auctioneera, 11, Billiter-square, E.C. 


Patent Amendment.—Notice is given in an advertisement else- 
where that Mr. G. W. H. Adams, Royal Naval College, Greenwich, 
Kent, hasapplied forleavetoamend the specification of letters patent 
No. 1,347 of 1890, granted to Theophilus Coad, for “ап improved 
fluid for primary batteries." Notice of opposition to the amend- 
ment must be lodged at the Patent Office, 25, Southampton-build- 
inge, W.C., before Sep*. 17. 


Exports of Electrical Apparatus and Material. —The followi 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Aug. 17 to 
Aug. 23, with the porta of destination :— 

Argentina—Buenos Ayres, £540 (telegraph material. Australasia— 
Albany, £16; Brisbane, £112 (telegraph material); Fremantle, £36 ; 
Launceston, £7; Melbourne, £588; Perth, £664 (telegraph cable); 
Sydney, £529 (including £64 telegraph material). Belgium Ostend, 
£176. Вити Rangoon, £36. Ceylon—Colombo, £21. Chili Boes, 
£57. Denmark Copenhagen, £65. Germany—Hamburg, £380. Gib- 
raltar, £600. Holland Amsterdam, £165 (including £50 telegraph 
India —Calcutta, £121. Malta, £120,000 
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(telegraph cable) Norway—Christiansand, 216. Stam —Bangkok, £50. 
South Africa—Cape Town, £144; Chinde, £941; Durban, £58; East 
London, £85; Port Elizabeth, £1,517. . Straits Settlements—Singapore, 
£88. Sweden—Stockholm, £125 (telegraph wire). Total £127,157, against 
£8,900 in the corresponding week last year (Aug. 18 to 24). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 
Aberdeen.—The Art Gallery is to be wired for the electric light. 


Bexhill.—At the last meeting of the District Council, the Elec- 
tric Lighting Committee reported that they had selected a site for 
the erection of electricity supply station buildings. The Council 
are at present advertising for plant. 


Bradford.—A satisfactory trial trip was made on the new Great 
Horton electric tramway route on Monday. The inspection of the 
electrical equipment, as well asof the permanent way, takes place 
this week, and the tramway will be publicly opened for trafic to- 
morrow (Saturday). 


Brighton.— At the Town Council meeting last week some exten- 
sions of the electric light mains were authorised at an estimated 
cost of £425. 14 street lamps on the route of the mains are to 
be lighted electrically. ` 
. Crewe.—-Now that the Town Council are in possession of a Pro- 
visional Order it is probable that an effort will be made to carry out 
the projected electric lighting scheme. Prof. J. Hopkinson, who 
has been consulted by the Council, has selected a site for the 
generating station in the South Ward. The initial capital expen- 
diture entailed is estimated at £25,000. 

Dewsbury.—At a meeting of the Gas and Electricity Committee 
last week, the scheme prepared by the Borough electrical engineer 
(Mr. C. M. Jonas) for the extension of the electric lighting cables 
from Halifax-road to Oxford-road, James-street and West Park- 
street was approved, and Mr. Jonas was instructed to invite 
tenders for carrying out the work as early as possible, in order that 
the extensions might be completed before the winter. 

Durban (Natal). —The Town Council recently decided to extend 
the electric light servioe to the Berea districts, at an estimated 
cost of £20,000. Underground cables will be laid along the prin- 
сіра] roade, but the less populous districts will be served by over- 
head wires. | | 


Exhibition.—In connection with the South African Industrial 
and Arts Exhibition, which is to be held in Grahamstown in the 
winter, steady progress is being made with the erection of the 
building. The structure will be entirely cf wood, and the total 
floor space of the main and entrance halls will be 43,930 square 
feet. The machinery hall, which will be 220ít. by 90ft., will be 
arranged to accomodate all descriptions of machinery, agricultural 
implements, &c., and will have a floor space of 19,800 square feet. 
The opening ceremony will take place on Dec. 15, and one of the 
principal features will be the machinery section, which will, it is 
stated, be the finest show of machinery ever seen in South Africa. 
The steam ship companies and Cape railways have entered into 
special engagements for cheap transport of exhibits. 

Great Grimsby.—The Public Lighting Committee recommend 
the Town Council to establish electricity supply works in accord- 
ance with the scheme recently prepared by Prof. Kennedy. The 
total cost of the scheme is. estimated at about £35,000, and 
current will be supplied for lighting and traction purposes. 
Ás the Tramway Company's lease expires in about two years 
arrangements have been made for reconstructing the lines and 
working them electrically on condition of the Company receiving 
a renewed lease for 21 years. The Company guarantee to take 
а minimum of 360,000 units of current per annum at a price 
of 14d. per unit ; the charge between 360,000 and 460,000 units to 
be at the rate of 15d. per unit; and above 460,000 units at the rate 
of lid. per unit. The Company аге to reconstruct the present 
lines, to double them from the depót to the Old King's Head in 
Victoria-street, and to construct an additional loop-line from the 
latter place гій George-street and Osborne-atreet to the White Hart 
Hotel. A 74 minutes’ service is to be given from April 1 to 
Oct. 31, and 10 minutes' service during the remainder of the year, 
and universal penny fares within the borough are to be introduced. 

Haslingden.—The Town Council have decided to apply for a 
Provisional Order and to oppose the threatened application of the 
Electrical Distribution Co. The town’s yard has been selected aa 
the most suitable eite for electricity works, and the Electric Sub- 
Committee has been empowered to engage an electrical engineer to 
advise with respect to obtaining a Provisional Order. | 

Hastings.—At the last meeting of the Town Council the Tuwn 
Clerk reported that the Provisional Order empowering the Corpora- 
tion to supply electricity for public and private purposes within 
the borough, and to acquire the undertaking of the Hastings and 
St. Leonards-on-Sea Electric Light Co., had been duly confirmed by 
Act of Parliament, but it was not to have effect until the Board of 
Trade had fixed a date for the purpose, which they were to do upon 
being satisfied that the purchase had been completed in accordance 
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with the agreements already entered into between the Corporation 
and the Company. 

Horsham. —At the meeting of the District Council on Thursday 
last it was decided to apply to the Board of Trade for а Provisional 
Order in accordance with the recommendation contained in the 
recent report of Mr. W. C. C. Hawtayne. 

Italy.—A considerable extension of electric lighting has been 
& noticeable feature during the past year in the Salerno district of 
Italy. The increase is in both public and private lighting. 

At Bari complaints are made of the service of the Tuscan Gas 
Co., and the advantages to be derived from the substitution of 
electric lighting for gas are receiving public attention. There is a 
good field for private enterprise in this direction, according to latest 
accounts. | | 

Kirkcaldy.—The minutes of the Joint Committee of the Town 
Council and the promoters of the local electric lighting and tram- 
way scheme, together with a letter bearing on the subject from the 
Town Clerk, have been issued to the members of Council. The 
minutes contain a further report from Prof. Kennedy. The total 
cost, including plant, buildings, and mains required for electric 
lighting is estimated at £60,000. The Committee, however, state 
that, after examination of tbe figures, they do not see their 
way to make any recommendation in regard to the scheme. 
The Town Clerk has also issued a lengthy document expressing 
his opinion that he would strongly recommend the Council not to 
take up at the present time а combined electric lighting and tram- 
way scheme, but to consent to a private company dealing with the 
matter. Moreover, he states that he believes an application for 
such a combined lighting and tramway scheme is incompetent. He, 
however, thinks it will be necessary for the Town Council to apply for 
a Provisional Electric Lighting Order at once, more especially seeing 
that a company has already given the statutory notice of intention 


to apply for an Order. 


Lewes.—The Corporation having now obtained their Provisional 
Electric Lighting Order, a special meeting of the Town Council 
was recently held to give their consulting engineer (Mr. F. J. 
Warden Stevens) further instructions in connection with the matter. 


Lisbon.—After protracted negotiations the Companhia Carril - 
de Ferro de Lisbon has obtained a concession for 99 years from the 
Government and the local authorities for the introduction of electric 
traction on the Lisbon tramways. The local authorities, however, 
reserve the right of requiring alterations in the system of traction 
at the expiration of 20 years. -The plans have already been pre- 
pared by the Allgemeine Elektricitäts Gesellschaft, of Berlin, but 
it is stated that Messrs. Wernher, Beit and Co., of London, are 
also interested in the project. ` | M 

Manchester.— A special meeting of ratepayers has been convened 
for Sept. 6 for the purpose of passing resolutions in favour of the 
proposed Bill to enable the Corporation to work tramways in the 
districts adjoining the city, and to authorise the making of agree- 
ments with the neighbouring local authorities for working the tram- 
ways by electric or other form of traction. 

Monifieth (N.B.).—The proprietors of Monifieth Foundry are 
making preparations for the introduction of an extended system of 
electric lighting in their works and in the dwelling-houses belong- 
ing to them. Electricity is at present used as an illuminant and as 
a motive power in the foundry. 

Newbury (Berks).—The Town Council recently received notices 
from two electricity supply companies of intention to apply for 
Provisional Orders, but, on the recommendation of the Gas Com- 
mittee, both applications are to be opposed, and the Town Clerk 
has been empowered to take such steps as may be necessary to 
defend the interests of the borough.” 

Nottingham.—The Corporation give notice that they propose 
to apply to the Board of Trade for permission to alter the pressure 
at which they supply electric current from 100 to 200 volts. The 
work of extending the electricity station buildings will shortly be 
proceeded with, as terms have now been arranged for the acquisi- 
tion of additional land adjacent to the present station. 

Obituary.—We regret to announce the death, in his 80th year, 
of Mr. W. W. Deloitte, the founder of the well-known firm of 
accountants, Messrs. Deloitte, Dever, Griftiths and Co. The firm, 
who have acted as auditors of the Eastern, Eastern Extension, 
Australasia and China, and Eastern and South African Telegraph 
Companies, and the Telegraph Construction and Maintenance Com- 
panies since their formation, are auditors for a number of telegraph 
and electrical undertakings. Mr. W. W. Deloitte, who was a past- 
president of the Institute of Chartered Accountants, retired from 
active business life four years ago. 

Port Louis (Mauritius).—Mr. Е. J. Warden-Stevens has re- 
ceived instructions to prepare an electric tramway scheme for this 
town. 

. Rugby.—The General Purposes Committee have been instructed - 
to report upon a proposed application by Edmundson’s Electricity 
Corporation for Provisional Order. 


16,299. M. Kou. 
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Ryde.—The Town Council have retained Messrs. Kincaid, 
Waller and Manville for the purpose of preparing a report upon 
the advisability of establishing a system of electricity supply in 
the town. 

Stanhope-le-Hope (Essex).—The ratepayers of this village have 
decided to discard gas in favour of electric lighting. 

. Telephone Trunk Extension.—Telephone trunk communi- 
cation has now been established with Market Harborough, Porth, 
Treherbert and Ferndale. 

Wolstanton (Staffs.).—The Rural District Council have con- 
sented to the application of the Burslem Town Council for a 
Provisional Order for the district. 

Workhouse Lighting.—The question of the electric lighting o 
the Kingston-upon-Thames workhouse buildings is at present 
engaging the attention of the Building Committee of the Board of 
Guardians, who have instructed their architect to prepare plans 
and specifications, and to report as to the cost of lighting by 
means of an independent installation, and by taking current from 
the Corporation mains. 

Worksop.—The District Council have decided to apply to the 
Board of Trade for a Provisional Order. 


Outing.—The annual outing of the employés of the Robertson 
Lamp Factory took place on Saturday last. The party, numbering 
over 200, journeyed to Hastings, where a pleasant day was spent. 


PATENT RECORD. 


A record of Applications for Patents and Patent Sprcifications Published 
is compiled for this journal by Mr. J. C. CHAPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 


APPLICATIONS FOR PATENTS. 


NoTE.—The Specifications of Applications for Patents are not oren to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffixed. 


July 22, 1898. 


16,012. E. Battey and T. G. Норсзох. York. An improved method in 
the production of oxide of zinc by the use of the electric arc and 
compound gases. 

16,029. G. L. PALMER and E. WirLLiAMS. London. Improvements in and 
relating to electric furnaces.* 


July 23, 1893. 


16,057. J. Т. NiBLETT and M. SuTHERLAND. London. Improvements in 
or relating to electric light installations. 

16,064. J. DvcpiLL. Manchester. Ар electric jib crane or hoist. 

16,070. G. К. PowELL. Bristol. Method designed to facilitate the passage 
of electric wires into or out of brake pipes or other pipes which 
are to or which may be coupled on railway trains. 

16,114. J. Fraxk. London. Improvements in connection with telephones 
for recording the number and duration of telephonic conversations. 

16,120. Н. T. Harrison, London, Improvements in or in connection 
with prepayment apparatus suitable fur use in connection with 
electricity and other meters. 

16,129. О. ImRay. London. Improvements in the electrolysis of solutions 

of alkali salts, especially alkali chlorides. (Oesterreichischer 
verein für chemische und metallurgische production. Bohemia.)“ 


July 25, 1898. 

16,135. J. T. NInLETT and M. SUTHERLAND. London. Improvements in 
electrical heating apparatus, also applicable for use as electrical 
resistance. 

16,155. ENGLISH INpusTRIALS (LiMiTED) and G. Е Heyu-Dia. Man- 
chester. Improvements in the globes of electric incundescent 
and similar lamps and lamp shades or chimneys.* 

16,164. D. SiNcLAIR and W. AITKEN. London. Improvements in tele. 
phone exchange systems, 

16,172. Н. ре Rerz ри Lavtson, London. А voltaic battery cell with 
hot air depolarisation. 

July 26, 1898. 

16,245. J. P. Buckrgv and W. A. CROFFUT. 


improved electric sounding device.“ 

16,257. J. К. GARNER. Manchester. Improvements in starting switches 
and regulators for electric inotors. 

16,265. A. CLEAVER. London. Improvements in and connected with the 
laying of electric cables, 

16,267. G. ARMSTRONG. Carlisle. Electric communicator for use as а 
means of communication between passengers and guards or 

drivers of trains. 

16,282. G. А. WEBER. London. Improvements in bonds or connections 
for the rails of electric railways.” 

16,291. L.M. J. C. Levavassecr., London. Improvements in alternating- 
current transformers. 

London. Ап alternating-current transformer for 

induction coils.“ 


Manchester. А new or 


16,351. 
16,552. 
16,576. 


16,385. 
16,396. 


16,460. 


16,464. 
16,469. 
16,473. 
16,485. 


16,488. 


16,522. 
16,552. 


16,553. 
16,556. 


16,590. 


16,592. 


16,595. 
16,599. 


16,602. 


16,679. 


16,706. 
16,714. 


16,715. 


16,716. 


16,717. 


16,726. 


16,734. 


16,754. 


16,771. 
16,775. 


16,807. 
16,817. 
16,834. 


16,875. 
16,876, 


16,£83. 
16,868. 
16,902. 


16,931. 


16,938. 


July 27, 1898. 

J. Mann. Newcastle-on-Tyne. Improvements in or connected 
with dynamo-electric machines. 

W. Н. Macrapren and J. FERGUSON. Newcastle-on-Tyne. Im- 
provements in or connected with incandescent electric lamps. 

Е. N. STONEY ара А. SHarp. London. Electro-magnetic bearing 
for shafts subjected to end thrust. 

Н. A. OrssoN. London. Improvements in electrical fire-alarms. 

D. Mactacan. Improvements in and appertaining to the working 
of incandescence electric lamps. 


July 28, 1898. 


VERiTYS (LIMITED) and L. J. STEELE. Birmingham. An improved 
automatic device specially applicable to three-wire or balanced 
systems of electric distribution generally. 

A. Henngron. London. Improvements in the construction of 
electrodes for secondary batteries.* 

L. Т. B. SAUNDERSON. London. Improvements in the manu- 
facture of electric telegraph and telephone cables. 

G. К. Bror. London. Improvements in gearing for electric 
motor сага, 

Н. W. HRADLAN D, H. W. HEADLAND, JUN., J. T. RonsoN, and 
C. H. ManspEN. London. Improvements in axles and steering 
gear for electric and other motor carriages. 


July 29, 1898. 

T. PREECE and J. А. EDMONDSON. Leede. Improvements in the 
method of aud apparatus for starting and controlling electric 
motors. 

у Н. CUNNINGHAM. London. Improvements in electric aro 
amps. 

Н. Bemer London. Improvements in electric arc lamps.“ 

Н. Bremer. London, Improvements in electric arc lamps.* 

A. J. BENEDICT. London. Improvements in galvanic batteries, 
(W. S. Doe. United States.) 


July 30, 1898. 
C. Leveres. Birmingham. Improvements in and relating to 
secondary batteries and the like. 
G. HvaHEs. London. Improvements in wave or current 
operated motors, (G. Lofgren. United States.) 
Н. Lyon, Glasgow. Improvements in electric heaters. 
J. Ronson, Worcestershire. Improvements in and relating to 
electric tramways and railways. 
T. OxLEY. Manchester. Improvements in drums for holding 
electric cables and in covers to be used with such drums.* 


August 2, 1898. 

H. M. Darran. Manchester. Improvements in cut - outs for high- 
voltage electric currenta. 

E. WILSON. London. Improvements in electric supply meters. 

Tue British THomson-Houston Co. (LiMiTED). London. Improve- 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States.)* 

Tar British THomson-Hovuston Co. (Їлмїткр). London. Improve- 
ments in systems of electrical distribution, (C. P. Steinmetz, 
United States.)* 

Tug Britisn THomMsox-Hovston Co. (LIMITED). London. Improve- 
ments in systems of train control. (E. W. Rice, jun., Unite 
States.)* 

THE Burris THomson-Houstox Со, (Ілмітео). London. Im- 
provements in trolleye. (F. E. Case, United States.)“ 

W. J. STEVENSON. Newtownards. An invention for insuring the 
safety of operatora using rollera driven by hand, steam, 
electricity, or any other power. 

P. A. NEWTON, London. Improvements in electric locks and 
combination‘mechanism therefor. (Н. G, Carleton, United States.)“ 

О. BiEnERSTEIN. London. Improvements in coin freed apparatus 
for the automatic delivery of electrie current.* 

August д, 1898. 

E. В. Merritt. Old Charlton. An improved electric signalling 
system. 

J. B. pe ALZUGARAY. Shortlands. Improvements in and con- 
ек with the manufacture of filaments of carbons for electric 

amps, 

W. D. GoocH. London. Improved methods of controlling and 
directing electro-deposition of metals and alloys. 

L. LED. London. Improvements in automatically-operated 
electrie signalling apparatus for railways and the like. 

С. U. E. PETERsEN. London. Improvements in means for tbe 
automatically-regulated charging of electrical accumulatora.* 


August 4, 1898. i 
E. SCHATTNER. London. Improvements in electricity meters. 
E. J. CLARK. London. Improvements in secondary electric 
batteries or accumulators. 
M. HANSEN. London. Apparatus for heating and cooking by 
electricity, 

J. К. ECCLES. Birmingham. Improvements in electric bell pushes 
for communication purposes in railway traina. | 
H. H. Lake. London. An improved electric motive- mechanism 

for clocks and the like. 


August 5, 1898. : 
P. M. A. Mattaews. Glasgow. An improved telephobic system. 
Н. Bixuuaw London. А new or improved electric contact 
making device, 


a 


17,315. MEYGRET. 


17,695. MconEs and FARRELL. 
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August 6, 1898. 

16,972. T. McEwaN. Edinburgb. An improvement in jointing boxes for 
coupling up and insulating electric wires. 

16,975. THE GENERAL ELECTROLYTIC PARENT Co. (LIMITED), L. HARGRAVES 
апа W.STUBBs. Liverpool Improvements iu or connected with 
1 D conductors апа anodes for electrolytic and similar 

urposes. 

16,981. D. MaxwELL. Dundee. Improvements in and relating to electric 
wiring for lamp circuits. 

16,999. E. ANDREAS. Liverpool Improvements in or relating to electric 
accumulators. 

17,013. H. J. WALKER. London. Improvements in dynamos. 

17,026. Н. Reason and Тнк MurvAL ELECTRIC Trust (LiMrTED). London. 
Improvements in or connected with electric meters. 


August 8, 1898. 
17,080. E. A. HuMMEL. Liverpool. Improvements in electrical tran- 
scribing apparatus. (Date applied for under Patente, &c., Act, 
1883, Sec. 104, Jan. 10, 1898, being date of application in United 


States.) 
August 9, 1898. | 

17,113. J. WERNER and J. DIETZ. London. Improved means for auto- 
matically sounding electric alarms or the like. 

17,162. L. LI EUNB. London. An improved electric accumulator. (Date 
applied for under Patents, &c., Act, 1885, Sec. 105, Jan. 15, 1898, 
being date of application in France. ) 

17,165. W. P. Тномрѕох. Liverpool Improvements in sound transmit- 
ting, recording and reproducing apparatus applicable to tele- 
phones, gramophones and the like, (E. Berliner and J. Sanders, 
United States.)* 

17,191. J. C. SCHÄFER and J. Loérintz, London. An improved auto- 
matical contact braker for electric railways and the like.* 

17,193. E. PassBuRG. London, Improvements in the method of and 
meana of drying the insulation of electric cables, armatures, 
bobbins and the like. 

August 10, 1898. 

17,225. J. T. NiBLETT and M. SUTHERLAND. Improvements in or relating 
to electric plug contacta. 

17,255. Н. M. SaLMoNY. St. Margaret’s-on-Thames, Improved means or 
devices for attaching advertising tablets to electrical and other 
lampa, chimneys or the like. 

17,253. W. Jupp. Surbiton. Improvements in electric telegraphs. 

17, 267. J. W. SwaN. London. Improvements in incandescent electric 
lamps and other electrical apparatus wherein glass bulbs or vessels 
are used. 

17,268. O. Berend. London. 
electrical accumulators. 

17,280. S. BEROMAN x. London. Improvements in electrically-driven fans 
or ventilating devices.“ 

August 11, 1898. 

17,545. G. О. LEUESchAr. London. Improvements relating to electric 
bella. 

17,354. C. JEANTAUD. London. Improvements in electrically-propelled 
vehicles for common roads. 

17,558. A. B. WEBBER. Leytonstone, Automatic electric time switch. 

17,559. D. Martini. Tilford. Improvements in electrodes for electrically 
obtaining ozone. 

17,971. G. Markt. London. An improved electric battery and bell com- 
bined. (Markt Bros, and Co., Germany.) 

August 12, 1898. 

17,573. С. Caw iky and B. Н. THwaiTE. London. Improvements in 
methods of electric haulage. 

17,580. T. Oxley. Manchester. Improvements in drums for holding 
electric cables.* 

17,418. C. Markt. London. Improvements in or relating to electric 
tumbler switch appliances and their base plates. 


August 13, 1898. 
17,451. Т. W. VanLEY. London. Improvements in electric current 


Improveinents in secondary batteries or 


indicators. 

17,58. A. A. BEADLE. Belvedere. Improvements in primary electric 
batteries. 

17,488, J. A. Тїммїз. London. Improvements in electric secondary 
batteries, 


SPECIFICATIONS PUBLISHED. 
Norr.—All Specifications can now be obtained at the uniform price of 
ndi 1897 


14,741. Skee. Electric alarm apparatus for clocks. 

17,142. Dvrarr. Electro-mechanical apparatus for the control of clectric 
motors. 

Process for electrolytically purifying and filtering 
saccharine liquids or solutione. 
17,694, Moores and FARRELL, Electric generators fur cycles and other 
vehicles, and a device for attaching and adjusting same, 
Armature cores of permanent magnet 
dynamo electric machines. 

19,696. EDWARDS (Gansel), Electrical ploughs. 

20,455. JENSEN (White and White). Electric igniter for internal com- 
bustion engines. 

21,566. Boies. Electric aro light reflector. 

21,625. Mexces. Electric connecting devices applicable to lamp-holders, 
wall-plugs, and the like, 


1898. 


2,999. Rossrand FoncIERI Transmittera of morse telegraphic apparatus 
for continuous and alternating currents. 

8,509. Cusropis. Electrical apparatus for indicating or recording at a 
distance the positions of an index hand or analogous movable 
object. 

4,435. Davy. 

4,468. HowarD and SCLATER. 
current. 

4,903. FULLER. Primary batteries. 

5,062. THompson (Lister and Chamberlain). Incandescent electric lamps. 

5,294. IzAMBARD. Reproduction of writing, printing, aud the like by 
the Rontgen rays. 

6,557. THomrson (von Zweigbergk). Electric motora for cars or other 
vehicles and brakes therefor. 

8,645. Brownina. Telephone directories or the like. 

10,270. THe Bnrrisu THomson-Houston Company (Limiten, (Steinmetz). 
Alternating-current induction motors. ö 

10,523. Hecner. Apparatus for regulating electric are lamps. 

10,585. THOMSON. (The Chemische Elektrische Fabrik “ Prometheus," 
Gesellscaft mit beschrank'!er Haftung). Е'есігістеғізіапсев. 

11,438. SigeMENs Bros. AND Co. (LIMITED). (Siemens and Halske Actien 
Gesellschaft.) Electrical furnaces. 

12,019. Toptex and GraEbER. Manufacture of active material for 
accumulator batteries, 

12,041. SipBerManN, Multiplex and duplex printing telegraph. 

12,521. Epwarps (Emanuel). Electric batteries. 

12,525. Epwarps (EMANUEL). Electric batteries, 

12,551. Stemens BROS. AND Co. (Limited) and Евк„ Portable tele- 
graphic apparatus, 

12,636. Dixon. Electric switches. 

15,682. SAaLIER and DB Marcay. Electric incandescent lamps. 

13,707. FLECHTENMACHER, Electro- acoustic telegraph with Morse trans- 
mitter. 

13.721. CuNNINGTON. Suspended electroliers. 

15,781. WERNER. Automatic electric block signal systems for rail ways. 


Electric signalling apparatus for use on railways. 
Conduits for wires carrying electrio 


A BATCH OF NEW FOREIGN PATENT LAWS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sim: It may interest many of your readers to know that the Patent 
Laws of the following countries are. about to undergo certain alte: ations, 
the leading particulars of which are appended :— 


AUSTRIA. 

Àn important alteration in the Patent Lawa of Austria has passed the 
Imperial Diet, and will probably come into force at the beginning of next 
year. This law follows in large measure the German Patent Law, and the 
practice that will develop under it will in all probability be much the rame 
as in Germany. The d'fficulties of complying with the German Patent 
Office methods are well known, and therefore it appears advisable for those 
who wish to protect inventiona in Austria to take advantage of the existing 
law if possible. The chief novel provisions of the new law, which is of 
considerable length and scope, are as follows :— 

Patents will be granted for 15 years from the date of the publication of 
invention by the Patent Office, subject to gradually increasing annuities, 
and there will be a term of three months’ grace for payment. 

Patents of addition can be obtained by an inventor for improvementa 
on his first patented invention. Patents may be declared by the Patent 
Office to be dependent upon some prior patent. A strict official examina- 
tion as to novelty will be made, as in Germany. An invention will not 
be considered new if it is already во described in printed publications that 
skilled persons can understand it, or if it has been exhibited or otherw se 
become public property. 

The Government reserves the right to concede the privilege that foreign 
official published specifications are not to be considered as “ printed publi- 
cations” for six months after their publication abroad. An applicant 
must appoint a representative in Austria. The patentee of an invention 
which cannot ba worked without using a previously patented invention 
can compel the owner of the prior patent to grant him a licence, provided 
such patent has not been worked during three years from the date of its 
publication ; and the earlier patentee can demand a licence from the 
owner of the later patent. Patents may be amended or withdrawn wholly 

or in part under certain circumstances, and especially if the patentee has 
not worked his invention toan adequate extent duriog the firat three years 
of ita life. Patents can also be dedared null and void. They may 
also be opposed, and appeals against the decisions of the department 
are provided for. There will also be a Patent Court” of Appeal insti- 
tuted in Vienna against the final decisions of the annulment departments 
of the Patent Office. Patent agents have alao to be registered, and will be 
subject to the disciplinary power of the Patent Office. An important 
provision is that in cases of de liberate infringement of patents, the guilty 
party may be punished by a fine or by imprisonment, or by both (the fine 
up to 2, 000 florins), but penal prosecution can only take place on request 
of the party injured ах а private complainant, and articles produced by 
infringement will or may be forfeited. A useful provision is made for 
imposing fines on parties who enter frivolous actions for annulment of 
patents. For the first working in Austria, only such parts need be manu- 
factured as appear to be covered by one of the patent claiuis, but it will 
not be sufficient to import ready-made articles and pass them off as really 

made in Austria.” 

I would also remark that certain minor alterations, which, however, 
affect the patent agent rather than the patentee, have recently been mace 
in Hungary. 
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FINLAND. 

A new Finnish patent law will come into force on Jan. 1, 1899, and this 
also will bear a strong resemblance in many of its provisions to the German 
patent law. The chief points аге as follows: 

Patents will be granted for 15 years from the date of acceptance, and 
subsequent improvements may be protected by patents of addition 
expiring at the same time as the main patent. Patents will be subjected to 
annual taxes amounting to about £2 for the second year, and increasing 
gradually to about £4, 10s. on the last three years. A period of three 
months’ grace is allowed for paying these taxes, with a small fine. 
Patents will only be granted for inventions which are practically useful 
for their respective purposes, and if an invention relates to an article of food 
and drink, medicines, or chemical substances, a patent will only be granted 
for a new process of manufacturing the article or product in question. An 
inventor having a prior patent abroad must apply for his patent for the 
same object in Finland within six months from the publication of the 
invention abroad, and the same if such invention has been publicly 
exhibited under certain conditions. The inventions considered ав patent- 
able are to be published in the official newspapers, and during & certain 
time may be opposed. The patented invention must be worked in the 
country within three years from the grant of Letters Patent, and such 
working must not be interrupted fcr more than one year, or compulsory 
licences may be insisted upon. The owner of a patent granted under the 
old law is entitled to apply for а new patent for the time remaining 
unexpired of his older patent. It is to be expected that the costs of patents 
under the new law will be much less than the exorbitant charges obtained 
under the old law. 

ZULULAND. 

By proclamation recently issued by the Government of Natal, in conse- 
quence of the recent annexation of Zululaud to that colony, in future no 
separate patent will be iasued for Zululand. Letters patent granted iu the 
colony of Natal, or which may be hereafter granted, shall extend to the 
province of Zululand. According to present advices no further renewal 
fees need be paid on any existing Zululand patent, provided the corre- 
. sponding Natal patent is kept in force. — Yours, &c., 

J. C. CHAPMAN, Chartered Patent Agent. 
70, Chancery-lane, London, W.C., Aug. 10. 


COMPANIES' MEETINGS AND REPORTS. 


Improved Electric Glow Lamp Co. (Limited). 


The second ordinary general meeting of this Company waa held on 
Friday, Mr. Henry F. Joel presiding. ` 

The SECRETARY (Mr. Н. Hepworth Thompson) read the notice calling 
the meeting. 

The CHAIRMAN said the balance sheet showed the Company was now 
in а healthy and prosperous condition, and he congratulated them on the 
fact that, with an entirely novel, although very beautiful and useful form 
of electric lamp, it had been possible to во quickly establish the business, 
and to make the Company a paying concern. The sale of their patent 
lamps was increasing rapidly, and there were indications that the present 
years business would be more than double that of last year. The 
Directors were pushing the business to the best of their ability ; they 
had appointed many agents in the United Kingdom and alao in different 
countries of the world. Quite recently they had arranged for agents and 
sub-agenta in every principal town and district in Australasia, and were 
also doing the same in other parts of the Colonies. The balance sheet showed 
thet they had written off £10,765. 4s. 2d. This amount consisted of 
£3,863. 9a. 9d. carried over from 1897, and also suspense accounts to the 
extent of nearly £7,000, which appeared io the balance of 1897. Any 
profits earned in the present year would be available for paying dividends, 
whilst the capital of the Company remained intact, and, owing to the 
increase of the business, all the available ready money was wanted. 
The inanagement of the Company had been entirely reorganised during 
the past six months. Орпесезғагу expenses had been cut down; а more 
efficient staff engaged under the management of an executive committee 
of the Directors. The Company’s lamps were patented in all the principal 
countries of the world. and they possessed over 50 patents as well as герів- 
tered designs. The Directors had recently sold the French, Belgium and 
Spanish patents for £25,000, and of this the substantial amount of £12,500 
had been received in cash, which had enabled the Directors to provide for 
and write off the suspense and other accounts, and to place the Company 
on its present footing. The American, German and Austrian patents were 
now under offer on advantageous terms, which, if realised, would pay a divi- 
dend of over 50 percent. on the capital of the Company. The Swiss patents 
had also been sold at a considerable profit. The Directors had granted licences 
for the manufacture of their lamps, amongst others, to the Edison-Swan 
Company aud the Sunbeam Lamp Со. All contractors to the Company were 
now bound under licence to recognise the validity of the Company’s patents, 
and the Directors were also granting licences for sale under royalties. 
The Directors had arranged for the manufacture of their lamps on a very 
large scale, and they felt certain of a very large turnover. Additional 
working capital would be required. This at present was about £20,000 
only, and of this nearly £12.000 was locked up in stock necessary to enable 
them to supply orders quickly. The Directors appealed to the share- 
holders to come forward to assist them in their etforts to make their 
property more valuable, and to take the 12,500 £1 shares now to be issued 
atpar. He concluded by moving the adoption of the report. 

Mr. Alderman SPEAKMAN seconded (ће motion, and it was agreed to 
unanimouadly. | 


NEW COMPANIES, STATUTORY RETURNS, &o. 


— 


BERRY'S ELECTRICAL CO. (LIMTTED).— This Company was registered 
on Aug. 17 with a capital of £3,000, in £1 shares, to acquire the business 
now carried on by Messrs. R. Berry and Е. Wareing, under the style of К. 
Berry and Company, and to carry on the business of electrical and 
mechanical engineers, machine makers, iron and brass founders, &c. The 
first subscribers are :—J. B. Chatterley, Е. Wareing, А. E. Chatterley, К. 
Berry (electrical engineer), ҮҮ. С. Floyd, P. ЇЧ. Chatterley (electrical engi- 
neer) and E. Rowlands, 


ELECTRICAL THAWING SYNDICATE (LIMITED).—This Company was 
registered on Aug. 2, with a capital of £25,000, in £1 shares, to acquire, 
develop, work, and deal with certain undescribed patents, and to carry on 
the business of electricians, electrical and mechanical engineers, suppliers 
of electricity and manufacturers of and dealers in electrical apparatus. 
The first subscribers, with one share each, are: W. Ellwood, J. L. Cooper, 
A. E. Seamer, J. S. Lobb, E. W. Piper, E. G. Lovell, and J. J. Lunnies. 


FALCON IRON WORKS (LIMITED).—This Company was registered on 
Aug. 19, with a capital of £5,000, in £1 shares, to carry on the business of 
mechanical and electrical engineers, electricians, boiler makers, founders, 
metallurgists, &c. The first subscribers (each with one share) are: Tom 
Rothwell, J. H. Fisher, James Wild, James Proctor, Edward W. Marsland, 
J. S. Hulton, and James J. Mannock. 


POWNES PORGE AND ENGINEERING CO. (LIMITED).—This Company 
was registered on Aug. 13, with a capital of £50,000, in £10 sbares, to 
acquire the business now carried on under the style of Geo, F. Fownes and 
Co., and to carry on the business of iron and steel ahaft makers, marine 
engineers and engine builders, forgemasters, mechanical and electrical 
engineers, &c. The first Directors are: Henry Fownes, Harry Macarthy 
and Bertram R. Beale. 

Н. GREENE AND SONS (LIMITED).—This Company was registered on 
Aug. 13, with a capital of £27,000, in £5 shares, to acquire the business 
now carried on under the style or firm of Henry Greene and Sons, and to 
carry on the business of electrical and gas engineers, electricians, lamp 
makers, &c. 7 

HIGHLAND WATER POWER SYNDICATE (LIMITBD).—This Company 
was registered on Aug. 18, witha capital of £20,700, in £1 shares (of which 
700 are Deferred), to carry on the business of electricians and producers of 
electricity by means of water power and otherwise, oud to acquire and 
develop lands, buildings, water rights, &c. The first subscribers (each 
with one share) are: Philip G. Tovey, A. W. Hall, H. M. Atchley, V. 
Goodman, E. Dowdeswell, R. C. Kirkman, and J. T. Brice. The first 
directors are: Lord Tweedmouth, Lord Kelvin, C. C. Macrae, M. F. 
Armstrong, J. H. Lukach, and G. Anderson. 


BAILEY, GRUNDY AND BARRETT (LIMITED).— The annual return to 
June 22 has been filed. The nominal capital is £10,000, in £5 shares, of 
which 843 have been taken up, and the full amount has been called. 

ERNEST G. DENNER AND CO. (LIMITED).— The statutory return to 
Aug. 3 has been filed. The nominal capital is £5,000, in £1 shares, of 
which 256 have been taken up. The full amount has been called and paid. 

ELECTRICITY SUPPLY CO. FOR SPAIN (LIMITED).—The annual 
return to July 13 gives the nominal capital as £100,000, in £5 shares (of 
which 100 are Founders’), all of which have been taken up, and the 
Founders’ shares have been issued as fully paid. 

ELECTRICAL POWER STORAGE CO. (LIMITED).—The annual return to 
July 28 has been filed. The nominal capital is £100,500, in £5 shares (of 
which 100 are Founders’). 66 Founders’ and 18,352 Ordinary shares have 
been taken up, and 15,220 Ordinary are considered as fully paid. £5 per 
share has been called on the Founders’, and £3 per share on the 3,132 
Ordinary. 

F. W. SMITH AND CO. (LIMITED).—The statutory return to July 14 
has been filed. The nominal capital is £5,000, in £5 shares, of which 200 
have been taken up. The full amount has been called. 

SPANISH TELEPHONE CO. (LIMITED).—The annual return to June 18 
gives the nominal capital as £16,000, in £10 shares, all of which have been 
taken up and issued as fully paid. 

WARRINGTON AND DISTRICT ELECTRIC LIGHT AND POWER 00. 
(LIMITED). —The statutory return to June 4 has been filed. 302 shares 
have been taken out of a capital of £2,000, in £1 shares, 50 shares аге 
considered as fully paid, and 15s, per share has been called and paid on the 
remainder. 


CITY NOTES. 
— : 

MEMORANDA.—Bank rate 23 per cent. (since June 30, 1896). Price of 
silver 27}:4. per oz. (Aug. 25). Consols (22 per cent.) 1108—1101 for 
money, 1108—110; for account; per cent. 104—1044 (Aug. 25. 
Stock Exchange Settling Days: Consols, Sept. 1; Stocks and Shares, 
Continuation Days, Aug. 29 and Sept. 13; Ticket Daya 6 30 and 
Sept. 14; Pay Days, Aug. 31 and Sept. 15; Mining Share -over 
Days, Aug. 27 and Sept. 12. 


ALUMINIUM CO. (LIMITED).—The report of the Directors of this Com- 
pany for the year ended June 30 states that although the profits are consider- 
ably in excess of those of the previous year, they are not so large as they 
would have leen had it not been for exceptional circumstances which pre: 
vailed during the year. The Directora, therefore, deemed it advisable to 
accept certain special contracts in order to safeguard their position, the result 
being that they are now jn possession of large contracts, running until the 
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end of 1899, under advantageous terms, with practically а very large user of 
its products in England. The accounts show a gross profit of £17.190, 
which, together with £1,447 from last year (less £1,158, which remained 
to be written off the expenses of issuing the new debenture stock) left а 


balance of £6,938 after providing for debenture interest (£3,825) and fixed 


charges. The Directors recommend the payment of a dividend of £10 
per cent. for the year on the A " shares, absorbing £6,000, leaving £938 
to be carried forward. In view of the large reserve fund in shares held by 
the Company and the creation of a general reserve fund, together with the 
fact that upwards of £3,000 have been expended in maintenance of the 
works, which otherwise would have been added to profit, the Directors are 
of opinion that there is no occasion for writing off anything for deprecia- 
tion. The lawsuits which have been carried on, both in England and on 
the Continent, have now been compromised, and the terms of agreement 
prevent further competition, and in all other respects are satisfactory. 
An arrangement has been made with one of the most prominent chemical 
firms in Germany for the joint formation of a German company, which 
will acquire the various German patents, and works are now in course of 
erection at Rheinfelden to carry out the same processes at present worked 
at Oldbury. These works are expected to be in operation by Jan. 1, and 
as the output is already largely sold ahead, the profits of the subsidiary 
company will substantially augment the income of the Company. The 
other undertakings in which the Company is interested are progressing 
satisfactorily. At the last meeting of the Castner-Kellner Alkali Company 
it was announced that an interim dividend at the rate of 8 per cent. per 
annum might be expected in October. The Niagara works of the Mathieson 
Alkali Co. have been in full operation since November, with, it is under- 
stood, satisfactory results, and the royalty of £4,000 per annum is being 
paid. The Niagara Electro-Chemical Co, have paid a dividend of 5 per 
cent, for the year. 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO. (LIMITED). 
At the recent statutory meeting of the shareholders of this Company, at 
the offices, Atlas Worke, Woodfield-road, Harrow-road, W., the Chairman 
(Mr. R. Stewart Bain), in giving a sketch of the progress made, said that 
they had acquired suitable works to which the necessary alterations were 
being made, in order to fit them for the special requirements of the 
Company. Although they had not started work in what would be 
their permanent works, their business had not been neglected, temporary 

remises having been taken in which the manufacture of transformers 
ad been carried on under a carefully organised staff. Although 
three months had not elapsed since the formation of the Company they 


DUBLIN AND LUCAN STEAM TRAMWAY CO.—At the meeting of this 
Company, on Thursday last, the chairman (Mr. W, Mooney, J.P.) announced 
that. owing to the state of transition in which their line was, it would be 
impossible to pay a dividend upon the Ordinary shares until the electric 
traction had béeti in actual operation. The Order in Council authorising 
the electrica] equipment of the line was not signed until Dec. 16 last. 
They had entered into a contract with a London firm for the execution of 
the greater part of the work, which would be fully completed and їп opera- 
tion in the course of the ensuing year. 


MONTE VIDEO TELEPHONE CO. (LIMITED).—At an extraordinary 
general meeting of the shareholders of this Company yesterday (Thursday) 
the resolutions passed on the 10th inst. relative to the reduction of the 
capital were passed as special resolutions. 


SOCIETE ITALIENE D'ELECTRICITE SYSTBME CRUTO, TURIN.—This 
Company has recently been formed with а capital of 2,500,000fr. (about 
£98,500), for the purpose of acquiring the Cruto lamp works and the 
Pescetto accumulator patent. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
ordered 8,657 Seven per Cent. £2 fully-paid Cumulative Preference shares 
(Nos. 16,344 to 25,000) of the Electric Construction Company (Limited) to 
be quoted in the official list. Application has been made to the Com- 
mittee to allow the further issue of 2,000 fully paid Seven per Cent. 
Cumulative Preference shares of £5 each of the House-to-House Electric 
Light Supply Co. (Limited) to be quoted in the official list. 

WEST AFRICAN TELEGRAPH CO. (LIMITED). — The half-yearly interest 
on this Company's £500,000 Five per Cent. Mortgage Debentures, due on 
Sept. 1 next, will be paid, on presentation of the coupons, by the National 
Bank of Scotland, 37, Nicholas-lane, London, E.C. Three clear days are 
required for examination. : 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).— The esti- 
mated amount of the traffic receipts of this Company for the half month 
ended Aug. 15 is £9,133, against £1,465 in the corresponding period of 1897. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This Com- 
pany's traffic receipts for the week ended Aug. 9 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Company, Limited), were £2,584. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


| 

had already received orders for no lees than 8,079 н.р. of transformera, the Week E Inc, | No- | AGGREGATE. 
value of which was approximately £10,000. Nearly the whole of that Line. ended B or Dec. | ks M e С 
work had been commenced, and some of it was nearly completed. In 5 " Amount. or Deo. 
addition, they had inquiries for nearly 2, O. 0 н.р. of transformers, the JC. rac ШЫ 
orders for which they had a good chance of obtaining. Altogether the : 1898 £ £ £ & 
prospects of the Company were very favourable, more especially as the | “Birmingham Tramways. Aug.20 | 5,897 + 350)... | < a 
whole of the capital had already been taken up privately. 5 5 „ 18 1,000 |+ 3288 20 9,157 + 773 

BRUSH ELECTRICAL ENGINEBRING co. (LIMITED).—The transfer | жубы nS tet t) , 20 1995 | .. 6 5,615 
books of the first debenture stock of this Company are, in view of interest | *pristol Trams & Carri „ 19 39 41,250 23,719 4 3,285 


rayable on Sept. 1, closed from the 20th inst. to Sept. 1, inclusive. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE (LIMITED). — The 
ordinary annual general meeting of this Company was held at Clifton 


Dover Corporation ..... к was 
7,939 |+ 1,869 


1 
City & South London Ry. „ 211,044 + 2 8, 7829 |+ 515 
DublinUnited(Southern) „ 19 |1/251 7 

8 


Junction, near Manchester, on Tuesday, Dr. Е. H. Bowman, F.R.S., | „Liverpool Overhead Ry. „ 21 1,564 + 146 15,645 |+ 1,598 
in the chair, when the Directors’ report and statements of accounts for year "Sheffield Tramways..... „ 21 992 - 54... vee I 
ended June 30 were received and adopted. A dividend at the rate of South Staffs. Trams. . » 19| 736 + 55 33 20,589 — 245 
7 per cent. per annum was declared on the A“ shares for the year 1893. * Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


Present | AMOUNT | LAST | PREVIOUS Price | RATE PER BUSINESS bonn 
AMOUNT. or DIVI- NAME WEEK’s PRIOR | Wednesday CENT. DIVID DURING WEEK 
SHARE. | DEND. | Апа. 17. Aug. 24. ' | YIELDED. END DUR. ENDING AUG, :4. 
| ELECTRICITY SUPPLY COMPANIES. 2 s. à. |H 
£200,070 5 44% | Birmingham Electric Suppl. 103 104 "e » | vs * 
6,г00 10 .. Bournemouth and Poole Électricity Supply Ord. 9 10} 99 10 Pe Б 
6,000 | 10 2/ 1 0. 44 per Cent. Cumulative Pref. ..xd 10} 1 10 11 $ | = x їз 
BU,L00 | b 3/u | Charing Cross & Strana Electricity Supply Cori xd 12 13 12 13 2 13 10 | February & August = 
‚000 | 5 2/5 | ро: 4% per Cent. Preferences. . xd 1 6} 6 64 893 | a 
£34,000 | : b 2,6 Chelsea Electricity Supply Ordinary „sss ss = =.. tá T #1 94 3 3 9 | March mie 7 0i | '8l 
şi oves tock 44% |* Do. 44% Debenture Stock (red.) 5 113 115 118 115 3 18 3 June and December 111 
(^ QR" 9000 5 рона акон а з 80yearGoldBonds(red) 105 107 105 107 418 6 t | X 
, і | Utty of London Elec. Lighting Ord. 40,001 to 90,000 25 26 25 26 416 2 4 T Or 
ye | je ex | ро Ordinary 90,001 to 100,00 e: 24} 254 95 26 i Жешаму Б: August "i 25 
,000 | . 6% Cumulative Pref. .. .....— — —..... 16} 174 164 17 8 8 7 " 16 де 
£400,000 | Stock | bz |= Do. 5% Debenture Stock (red) .... —..— 1295 130 Bs 15805 818 11 атаа 129 18 
101000 | x >o County ж койор & Brush Prov. Ord. (fully paid, 13 14 18 14 Ф: 

’ | „ә do. CCC 81 9 E 9 55 x рр ne 
12 £10 6/0 Do. 6% Cumulative Preference ............ 14 155 14 18° 4 0 0 | March & September ка d 
10000 a $n RM Done Electric Lighting Supply Ord. 93 84 94 BT. ud р ja с 

О) | | o, 7 per Cent. Preference ................ £ 10 9 10 \ 8 y нэ 
са : 125 Kensington and Knightsbridge Ord. ............ 145 i 110 15° л à - | March & September ра we 

Ik— гу. Ыз, гүн рү ͤ Ä 8 8 8 8 7 е k 75 

i| as | = | London Electric Supply Ordinary . <- : if | sa 4} |210 7 | January and July .. — 

' a E Lo. us ur IR IE cs b 0 5 > | - = ~ 
02,400 | En. [фу Metro RM ELLE i : a T 

politan Electric Supply Ordinary .,...... lf 16 1 7 | 7 7 2 
4 25 Stock 437 Do. 44% Deb. Stock First Mortgage Fees ue. 120" 16 120 8 15 g | April and October 16) 16 
,452 1 60 | мош . 0 | June and December T 
ng Hill Electric Ordinary 15 16 
B. 000 1 РС Rand lectric n T 1 1} 1 " Б 12 6 March -= = — m oe -- A 
009 | PT 5% River Plate Elec. Lt. & Tr'ot n, Ltd., 5 1st Mor. Deb | 88 93 83 о aur m 1 = - T 

'000 — dy Royal me 2 =. Montreal Shares 142 145 142 145 5 10 9 | r = 

н E - o Ist Mort. Debs. ..... TA rs cack ak a 0 | se - 
ees : 5/0 | Bt. James and Pall Mall Electric Ordinary ... | 110 117 110 17 4 6 7 | April and October = > 

450,000! Stolk | % | Do. I per Cent. Preference ......._.... | 9 10 E 10 : ll 5 | February & August 173 16}} 
65.000 7 4% Do. 4 рег Cent. Debenture Stock(red ) ....| 105 148 105 1(8 а ДУ, | " T * P, 
np ^ South London Electric Supply Ordinary (£3 paid) 3 3} 3 : 8 14 1 | June and December | = 
18,848 - | 5/0 | Westminster Electric Supply Ordinary. = .. .. xd. 15 16 15 18 se T Ф = 
18,626 5% Yorkshire House-to-House ...........,.... .. 8i 8& | З 12 9 | March & September 16] 16 

:626 | 5 | 67 Do -- 1 8 8 310 7 | Feb | 

$ | . 606 ped) aia mmm Sb р US, 54 63 Б 8 February and July.. | a c 
| ' 3 818 5 | February and July.. в 


! T 
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Last PREVI Price КАТНЫ Hau Business Donn 
Parsant| AMOUNT DIVI AME WIE s PRION | Wednesday, DIVIDEND DUE DURING WEEK | 
AMOUNT.| от DEND. z AUG. 17. Aug. 21. YIELDED. DU ENDING AUG, #4, | 
TELECRAPHS ás d. diguess | Luwsh 
£124,400 | 2100 4X African Direct Telegraph 4% Mors. Deb.(red)...| 109 104 100 ш 817 4 | January and July . еб - 
125,00€ 100 5% Do. Брег Cent. Debentures ...... —— 92 95 92 95 553 ao е T 
&:05 560| Btock 150.| АЮ Детев „2, ы» opone m men maio 4 61 67 64 87 4 1t 9 | Feb., May, Aug., Nov. — 
88,047,220 Stock 50 0 Pref .. CORE A BOR a ЗО: EM 115 116 59 6 " pe 116 1: \ 
8,047,120 Btock 5/0 Do. Deferred —NU—U—jÄ3—u —— — dL A.D] 15 15} 161 Lf еф ri 
,000 10 8/0 жа Submarine  .. — 151 16] 163 le 4 6 2 | Mar. June, Oct., Dec. 1 
£75,000} 100 | 6% |* Cent, Debs. (2nd Series, 1906) . 111 115 1l 115 4 611 June aud December ә 
,000| $100 $1 Commierola? Cable Capital Stock .——.......-| 18) 19) 180 190 4 41. |Jan., Apr., July, Oct. i 
8,297 | Stock 47 Do.  4perCent. Debenture Stock .....-..| 104 106 105 10; 8 15 4 » x 106 E | 
16,000 10 | 6/0 | CubaSubmarine ........ Tides iie ture tige iln P “СЕ 7}  8& | 8 4 8 | February and August + 1 
6,000 10 10% Do. Preference 10 per Cen... 15 16 15 16 6 5 0 * К > „ 
12,081 5 | 20 | Direct Spanish (Ordinary) . = b cR M "5 4 811 кра and Octobar. | Z * 
6,000 5 10/) Do. 10 per Cent. Cumulative Preference — - 10 11 10 11 4 12 10 as e 
480,000 £50 44% Do. 4 per Cent. Debentures me e —.. = == = 102% 105% 102% 1057 4 5 9 January and J aly = » - — 
60,710 £20 40 | Direct United States Cable Wes 14 11 114 uj 610 8 |Jan., Apr., July, Oct. 1 шщ 
£120,000 | £100 44% Direct West India Cable 44% Reg. ‘Deb. (red) ....| 100 108 10 103 ks — a 
4 10,000 £10 6,0 Eastern —........ Qe ei an Vo eth eo к 174 171 174 13 817 9 Jan., Apr., July, Oct. 174 ng 
1,295,000 | Stock Š Do. 8} per Cent. Pre?. Stock . 10: 103 103 106 зво " 105 104 
"T 02,968 Stock 4 Do. 4 per Cent. Mort. Debenture ‘Stock (red ) 124 128 121 i23 8 8 1 | May and November 124] T 
,900 | £100 6% Do. 5 per Cent. Debentures, i899... .. 00 103 100 10; 417 1 | February & — — T 
250,000 10 2/06 | Eastern Extension —.......— — Yee 17} 1172 71 1: 8 18 11 | Jan., Apr., July, Oot. 1711 174 
£52:,000| Stock 47 Do. 4per Cent. Debenture Stock —...... 18 127 123 127 8 3 0 | Fe А - - 
216,200 | 4100 57 |* Do. 5 p. o. (Austin. Gov. Sub.) Debs. 190¢ (reg.) 99 103 99 103 417 1 | January and July „ „ 
74,400 100 БУ, Do. (Bearer) ...— | 10) 103 100 103 4171 8 < 3: " 
435,100 100 5z  |"Eastern and S. African 5 p. c. Mor. ‚ Deb., 1900 reg. ) 99 103 £9 103 $17 1 " * - - 
46, 500 100 57 Do, (Bearer) s.~ 2 о ~~ s.. .. 109 103 10 ) 103 4 17 1 " "n IE .. 
,000 100 4 * ро. 4% Mortgage Debeutures, 100. 10. 104 102 105 8 16. 4 | Febr & August 1034 . 
,000 25 4 * Do. 4% Mauritius Sub. Debs. (red.) win wat MU JJ TE 1047 107, 8 15 4 | May and Novemb г А. - 
180,227 10 43 | Globe Telegraph and Trust ................. | 13 12 11$ 1" 4 8 8 |Jan., Apr., July, Oct 12] uH 
180,042 10 t% Do. 6 per Cent. Preference ma... 16, 7 16} - 17 81) 7 17 1 
150,000 10 буу | Great Northern of Copenhagen .... 2 29 30 29 80 8 6 8 January, April, July July 23] ^" 
4150,000 100 57 Do брег Cent. Debs.. 1888 Issue Series R 102 105 1—3 101 4:6 7 | March & September 1:5 104 
97,800 100 47 Halifax and Bermuda Cable ux Ist Mort. Deb. (red) 110 101 102 104 4 Т U | June and December — - 
17,000 25 57/0 Indo-European .. 4 64 E4 61 t4 41! 7 | May and Novembr 63 - 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 190. 10 18 11) 113 5 9 1 | March & Sephember ee E 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) .... 105 1.8 105 103 814 3 | Juneand December - E 
11,839 4/0 | Reuter's ...... mu a ni жалын нр 75 А 8 9 E " 4 811 | April and Octo E - 
8,831 |£100 Cert.| 67 Submarine Cables Trust d mii shee wk Vg aes i — 136 141 136 141 4 5 1 " " . * 
15,609 1 [0 West African Telegraph = = = m = — «e = o ; 34 44 34 44 Б — - - 
£100,090 100 6% “ Do. 6 per Cent. Debentures. (Fed.) às cm oo 100 108 10) 103 419 6 | March & September — — 
,0C8 24 БА West Coast of America «= = ~ = = = = = -~ - | ł 1 1 i A - - - 
&150,000 100 4% |" Do. 4 per Cent. Debentures ............... 104 107 11 107 815 2 June and December 103 „ 
‚891 10 0/6 West Indis and Panama — 4 1 i 14 * May and November Ie i 
| 10 6/0 Do. брег Cent. 1st Preference _..._.....| 8& 9} t2 — 91 6 99 ёз ы 9} üt 
4,069 10 6/0 Do. per Cent. 2nd Preference ............ 6 5 6 8 710 0 74 - 
£80,000 100 5% |" Do. брег Cent. Debentures 1. W....... 104 107 105 1С8 413 3 January and July — L — 
64,269 15 6/9 Western and Brazillae ns 114 12} 12 123 816 6 | May and November 128 14 
88,129 T 6/0 Do. б per Cent. Preferred Ordinary — = ~ - 8 &4 8 84 48 2 " " H . 
88,199 T 0/9 Do. Deferred Ordinary ............— — 4 "m 4 44 € у d it its 
£389,521 | Stock 4% Do. 4 per Cent. Debenture Stock .......- 107 110 107 110 813 1 [June and December | 18 T 
1,163,000 | $1,000 1% Western Union 77 lat Mort. (Building) Bonds 1902) 105 110 105 110 6 7 10 Feb., May, Aug., Nov. * — 
£158,100 | 4100 6% Do. 6 per Cent. Sterling Bonds (red.) 100 105 100 105 5 14 8 | March & September - - 
TELEPHONES, 
44,000 45 4/0 Chil! Telephone (fully paid) m= = =- 1 21 51 2] 51 6 8 1 [August - — 
224,850 10/0 11d. | Consolidated Telephone Const. & Maintenance . vs з 10 * Senne os - 
,000 4/0 Monte Video Telephone 6 per Cent. Preference . 21 2} 24 24 ese ö - - 
481,597 b 8/0 TTT 54 58 54 51 51i 7 | February & A MA t 
5,000 10 6/0 Do. 6 per Cent. Cumulative lst ; Pret. 2H 15 17 14 16 815 0 " А - “ 
15,000 10 6/0 Do. 6% Cumulative 2nd Pref. ............. 15 17 15 17 8 10 7 z = " ^ 
250,00) 5 2/6 Do. 57 Non-Cumulative 8rd pre tà 58 54 5 4 10 11 м d 5i - 
1,829,471 Stock 83% |" Do. Debenture Stock 347 (red.) 100 105 10 105 8 6 8 , June and December 14 10 
171,504 1 0/8 . га эзме» a - à 3 6 13 4 | April and October.. — — 
58,090 5 6/0 United River Plate . à 4} 41 43 4} 66 6 | July .. - - 
4151788 | Stock 6% |* Do. s per Cent. Debenture Stock (red.) Y. HA 103 106 103 106 4 14 4 | June and December T “ 
ELECTRIC MANUFACTURING, &o., COMPANIES, T | 
90,000 £2 57 Brush Electrical Engineering 8 ерд 1} 2 13 2 „ә 2 1H | 
90,000 3 | 1/3 Do. © per Cent. Pref. Non-Cumulative ... 2h 23 ЖИ | BAR р T ш | 
£125,000 Btock 447% Do. 4 per Cent, Perpetual Debenture Stock | 110 114 110 114 31311 | February & August <è 2 
250,000 Stock 44% » Do. 2nd Debenture Stock (red.) 2....—....| 12 105 10! 105 4 5 9 | June and December ., s: 
£20,000 £5 8/3 Callənder's Cable Construction ................. 10 LL 10 11 5 13 8 ^ - .. - 
£90,000 Stock 44% Do. 431 1st Mort. Deb, (red)) 108 lit 108 lit 4 1-1 November and May t = 
800,000 1 52 Castner-Kellner Alkali Co. (fully paid) ......... 14 18 T 13 as 50 — T 
E0,000 1 we Chadburn's Ship Telegraph Ordinary .. ... zl 1i 13 là 13 E * — = 
50,000 1 = Do. 6 per Cent. Cumulative Prell. 1 11 1 1} e .. e = 
32.038 3 T „Crompton and Co. (Nos. 1 10 3,093) ............ | 13 21 1? 24 vá га et si 
£52,850 100 5% Do. 57 First Mort. Deb. (red. #9 94 89 94 6 6 5 | January aud July “ 
99,261 b | 2/1! | Edison and Swan United (A“ Shares) (£3 paid).. x1 21 23 21 2} 6 ly 5 February & August @ * 
17,139 5 3/14 Do, (£5pald) с жолама дусла дз а» Азза уе, х1 4 5 4 6 6 0 0 » " - = 
414023 Stock 47 Do. 4% Mortgage Debenture Stock (red.) | ONA 103 101 103 817 8 | June and December “ = 
17 400 5 57 Edmundson's Electric. Corporation Ord (fully paid) 5 54 5 5} 2 3 2 | Half-yearly ...... és 70 
110.000 22 12; Electric Construction Co. (Limited) e 28 f ył 2 412 6 February & August 2j 5% 
25 000 3 2/1 Do, 7 per Cent Cumulative Pref mæ m~ | 8 24 8 si є 6 2 August зл 
111,100 | Stock E Do. 47 First Mortgage Deb. (red.) ......... 105 107 105 107 316 2 2 109 е 
91,196 1 10/0 Elmore's Patent Copper Depositing ....... Г а 2 — 11 i 
12,600 10 18/0 Henley's Telegraph Works Ordinary 21 22 #1 22 5 9 1 | February & August 2] 
ә, UUU 10 7 . 7 рег Cent. Preferen de енен 184 194 184 194 8 11 10 » ө - - 
£50,000 Stock | 44% Do. 44% Mortgage Debentare 8 Stock jk (гөй) =|) T d 112 117 818 8 с = 1:6 2A 
«0,000 | £10 5% | India Rubber, Gutta Percha, &c., Work 21 223 2) 23 46u Š ц 
800,000 | 100 4% % Do. 4% First Mortgage ДЫн (red.) 102 10 102 106 8 14 6 | March & Fy tember| 16 6 
87,850 13 12/0 Telegraph Construction and Maintenance .. — — - 87 4l 87 41 4 710 | March and July. 40 
&' 50,000 100 6% Do. Б per Cent. Bonds (red.) 1898 . ,..... | 100 103 10 из 417 1 | January i July "e "4 
£33,500 | £5 4/0 Willans and Robinson Ordinary .. ~ = = === -| 7ł 8} 1% "i 4 410 | April and October. - T 
£11,500 £5 8/0 Do. 6% Cumulative Preferen de 61 7i ei 74 42 9 .. E 
210000 Stock | 44% Do 47 First Mort. Deb | 106 105 106 105 818 8 | May and November - Р 
| ELECTRIC RAILWAYS, TRAMWAYS, &o 
12,000 10 . | Blackpooi and Fleetwood Tramways ............ | 138 и з и " Б 13} > 
25.000 10 6 ' Bristol Tramways and С: Wing Ts Gok won adie. xd 21 214 21 214 2 17 10 m E r 
25.000 10 67 Do. us DET) iv osa rie tS el RUDI RR EIC xd 16 184 16 16} 11111 iu .. $ 
90 410 Stock | 47 Do. ен ^oi suas aw. 456i 2 dt n * 121 121 121 123 8.5 1 oe Y - 
80,000 10 i British Electric Traction Ordinary .............. 164 17 164 17 T - — i 
10,000 10 | 92/45 Do, 6% Cum. Pref. (fully pd. & 52.108. prm, pd.) xd C$ 11 13 14 4 5 9 * 13 ‘ 
84,440 10 2/0 Calcutta Tramw BUR," Сууда niis Жө Жк Vo E QUSS | 4 5 4 5 ec * n А 
£3: 250 £10 8/U Central London Ordinary e = = ~e «a ss se sa me =- 9} 10 91 10 218 6 | June and December 10 ( 
178 303 10 1/93 Do. A0 Dill) uias sa cit os — 51 6} bł 6} 217 8 i " ~ 70 
280. 0% Stack 217 | City and Sonth London Rallway Con, Ordy. — EN AU 72 10 T? 215 7 | January and July 4 71 
9:5 000 10 * Do. Gan оъ Fama 4a dois 2 21 ti 21 8} E Е 
9 251 £10 5% Do. 5% Perpetual Preference a =s «= = =e». — 14) 16% 14) 15, 8 4 6 | January and July .. 14 "d 
£'87.701 Btock 4% Do. 4% Perpetual Deben ture 186 138 186 133 9 18 0 | May and November “ > 
90,000 6 6% Imperial Tramways Ordinary.................... 15} 16} 163 18} 2 4 8 | March & September Tm < 
* 10,000 10 6% | Duo, re ъс 141 164 143 16 818 8 2 > — T 
* 81/500 10 В Liverpool Overhead Rallway Ordinary - e xi 10. 10i 10 1 8423 тебгаму 4 August . 
10,000 | 10 5 Do. 3 — єз «з =з а а A Ж we — iH 16 826 : — - E 
000 mr -m ___ -- 1 109 anuary - | 
90,00] s | 8/8¢ | New General Traction 6% Cumulative Pref -—--| 4 6 а Р MU LEE. 15¹ 
540,0 0% 10 | 8% | Waterloo and City Ordinary ee 195° 180 126 11 | 3 6 4 June and December | 12 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption, ' 
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M C А XS. 


LEM" Ww s LOCOMOTIVES, 


ELECTRIC CARRIAGES 


STEAM,  WAGGONS 
CABLE FOR 


OR 


HORSE 
TRACTION. 


LIGHT 
RAILWAYS. 


FOUR-WHEEL ELECTRIC TRAMCAR, with Top Scats, 


BUILT BY THE 


COMPANY, LIMITED, 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


IT is WORTH YOUR WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
Engine, Cylinder, Machine y, Crank Chamber, Spindle, Gas-Engine, & Dynamo Oils. 
Testimonials from all Trades in all Towns. 

WRITR FOR 28 PAGK CATALOGUE. 


RELIANCE LUBRICATING OIL COMPANY, 


CA UTION | 19 & A, WATER LANE, CREAT TOWER ST., LONDON, Е.О. 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL'S ASBESTOLINE. 
It can now only be obtained 
from us or our Agents 
under our registered name of 


Snowdrift 


Lubricant, 
of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 


MANCHESTER — 41 Corporation 
Street, C. H. Berry, Agent; 

LIVERPOOL —2 Strand Street, 

Berry & Smith. 


Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF and GLASGOW. 
Telephone No. “ Avenue 5891.“ Telegrams: ''Subastral, London." A B C Code used. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 
(Late The Boiler Insurance and Steam Power Company, Limited), 
THE ORIGINAL BOILER INSURANCE CO. 


Head Office: 67, KING STRERT, MANCHESTER. 


ESTABLIS 


| Subsoribed Oapital, £375,000. 
Boilers and Engines Insured and Inspected. 


Rates quoted to meet the 


WORKMEN’S COMPENSATION ACT. 


Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee Insurance. 


individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision, 


— 
J. F. L. OROSLAND, M. Inst. C. E., M. LM. K., Chief Engineer. 
. EDWARD HADFIELD, Secretary, 
Application for Agencies Invited, 
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THE EASTERN W OOMPANYS SYSTEM САМО ITS GENERAL 


— 


/? A ====== 
* С же — 
— Ё — 


EASTERN THEN COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
M TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES,to — pee Орлана, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazi! Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America ; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate); 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycholles, Mauritius, 
and Manila. === ÀÀ e 

Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BBOAD STREET, E.C.; 8, LEADENHALL STBEET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. G.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL-Ki5, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Oandia Rettimo, Os eg Bi 
Rhodes, Trieste, Corfu, Zante, Patras, Oorinth, Athens Cephalonia, Sante ura, Tinos, Andros C 
„all the Greek Land ds. 
4 
This Company’s Cables are worked by Muirhead’s System of Duplex ana Automatic 
Curb Transmission upon all its Main Sections. 


egg ek ker гео VLA MA ТЕБУ? "teenager 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or sb 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester Hoube, 50, Old Broad Street, E. O. | By Order GEORGE DRAPER, Secretary. · 
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THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE. 


ESTABLISHED, First Series, 1861; Second Series, 1878, 


N 0. 1,059. [ vol 10; ] 


FRIDAY, SEPTEMBER 2, 1898. 


~ PRICE SIXPRNOE Фу post, 
Abroad, 8d., or 16 cents, or Myr., >т А, 


CONTENTS ОР THE CURRENT NUMBER. 


NM! A v eee 607 | The Thermal Efficiency of Steam 
Contemporary Electrical Science. . Engines, Illustrated ........ 623 


Compiled by E. E. Fournier 

D’Albe. Illustrated. . . . 610 
The Davy Electrical Construc- 

tion Co. 's Works. Illus. ... 611 
Carbons for Electrie Lighting 

and Other Purposes. By 

F. Jehl. Illus. Continued 612 
The Swedish Type of Sayers 

Dynamo. Illustrated... ..... 615 
.Modern Brush Holders. Illus. 616 
The Effects of Temperature on 


Rotation of the Plane of Polari- 
sation of Electric Waves by 
а Twisted Structure Ву 
Prof, J. Chunder Bose, 
M.A, D.Sc. Illustrated. 628 

The Reduction to Normal Air- 
Temperatures of the Plati- 
num-Temperatures in the 
Low-Temperature Researches 
of Profs. Dewar and Fleming. | 
By J. D. anne Dickson, 


Insulation Materials. IIlus. 618 MA am" 630 
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Obituary ........... eere 622 | Companies’ Share List... ..... «++ 638 


NOTES. 


— 

Mr. CHARLES Bricut’s article in the current Fortnightly 
Review, on “ An all- British Pacific Cable, although confident 
in its predictions as to this hazardous project, does not con- 
tribute very much to its realisation in the way of solid facts or 
convincing arguments. In the face of the adverse report of the 
British Admiralty it is, perhaps, unnecessary to discuss 
Mr. Bniour's statements quite seriously, especially as he 
has chosen to dismiss the more formidable objections to 
the scheme as non-existent. His own objections to the 
existing routes to the East are certainly entitled to no 
better treatment. That they do not include Canada must 
be admitted; but as the Dominion has ample means of com- 
munication with and through Europe, the relevancy of that 
objection is not very apparent. That messages for the East 
originating in the West have to travel backwards” is an 
argument that may mislead the unenlightened public ; but we 
can hardly suppose that Mr. Bricur himself is deceived by it. 
Similarly we find it difficult to understand how anyone claim- 
ing to be an authority on such matters can gravely assert that 
a single cable with few ends in the Pacific will be safer in 
time of war than the network of cables which follow British 
trade routes, and are protected—so far as protection is pos- 
sible—by the presence of the greatest number of our ships of 
war. Our own view is that a Pacific cable route to the East 
is not called for by any shortcomings on the part of existing 
routes, and that even if the initial difficulties were overcome, a 
Pacific cable would be short-lived, and in any case would 
have to be supplemented by fresh cables at a cost out of pro: 
portion to the traffio they would carry. 


А cHEERFUL sign of the improvement which has been 
steadily maintained in the electrical engineering industry of 
this country is afforded by the financial progress.made by the 
Brush Electrical Engineering Company (Limited) during the 
past year. Besides paying a 6 per cent. dividend to the 
Preference shareholders, the Directors have been enabled to 
declare a dividend of 3 per cent. on the Urdinary shares—a 
happy index of growing prosperity, for some years have elapsed 
since this latter description of shares has rejoiced in а dividend- 
bearing condition. In addition to giving these solid financial 


| assurances to the shareholders, the Directors have decided to 


put. aside £5,000 to the Reserve Fund and £1,000 against 
liability under the Workmen's Compensation Act. 


— тәси 


Tue important question whether the owners of conductors 


| carrying current for electric light and power should be com- 


pelled to lay these in such a way ав not {о create disturbances 
in neighbouring telephone conductors may be considered as 
having been definitely settled in this country by the issue, in 
March, 1894, of the Board of Trade Electric Traction Regula- 
tions. The point was first fought in 1892 in the famous 
action of the National Telephone Co. (Limited) and Another 
v. Graff Baker, and the regulations above referred to were 
the practical outcome of the deliberations of а committee 
of the two Houses of Parliament in June and July, 
1898. In Germany they are far behind us in this respect, 
not yet having reached a stage corresponding to Justice 
Kexewicu’s decision in the Graff Baker case The 
German telephone system is owned by the Government, and 
earth returns are used for all subsoribera’ lines, and for some 
of the inter-exchange connections. The Post Office has pro- 
tected itself by a clause in the German Telegraphs Act of 1892, 
and has continued toextend its telephone networks on a system 
which is now universally acknowledged to be imperfect. The 
clause in question, which is occasionally enforced, orders 
that, if an electrical installation is erected or altered во as 
to create a danger or disturbance in a conductor already in 
position, means to prevent such danger or disturbance must 
be provided at the expense of the owners of the installation. 


oe 


Tug Verband Deutscher Elektrotechniker recently wrote to 
the Postal Authorities, pointing out the hardships imposed 
on the owners of light and power plants by this regu- 
lation, if the single-wire system is used for the tele. 
phones, and last month a reply was received from Herr 
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von Рорвгквк, the Secretary to the Post Office. He 
does not deny that a change from single-wire to metallic 
circuits would, at any rate, diminish the difficulties in 
question to a very great extent, aud he is also “© ready to take 
steps very soon to devote considerable sums to introduce 
gradually double-wire working”; but he thinks that this 
transformation should be combined with an extended trans- 
formation of overhead into underground circuits, which, he 
considers, cannot be executed until the right of the Postal 
Telegraph Administration to the use of the public thorough- 
fares has been secured by law. Herr von PophIxLskI appears 
to have been studying the recent march of affairs in England, 
and probably has a desire to be stil] more independent of local 
authorities than is the British Post Office. 


— — 


To discover an entirely new gas was at one time considered 
a high prize in the race for scientific distinction; but of late 
the number of such discoveries has rather tended to dull the 
edge of its attractiveness, and something has been wanting to 


invest this description of scientific investigation with the halo 


of its former glory. This lacking feature, it would seem, has 
been happened upon” by Mr. CRARLES Ввозн, of dynamo fame, 
who, not content with the discovery of a single elementary 
gaseous constituent of the atmosphere of this planet, has 
found а whole galaxy of such gases snugly combined 
together under the guise of ‘‘occluded hydrogen." But 
the most sensational feature of this discovery remains to be 
told, for, according to Mr. Ввизн, the new gas is thought to 


form “a periodic group of new elements." Such affectionate 


alliance on the part of the members of a periodic group as 
to give them the appearance of а simple gas is hitherto 
unheard of, and it presents the MENnpELEJEFF series in an 


-altogether novel light, not without its humorous aspect. 


That there were missing links in the recognised series of 
periodic groups chemists were fully aware, but it must surely 
startle them to be called upon to contemplate the possibility 
of entire missing groups masquerading in alliance as elemen- 
tary constituents of the Earth's atmosphere. 


— . —— —U— 


University of Glasgow. Тһе next session opens on October 


20th. Some particulars of the course in engineering are given 


in our advertisement columns. 


Obituary.—We refer in another eolumn to the lamented 
death of Dr. John Hopkinson. The funeral takes place this 


morning at the English Church at Territet, in Switzerland. 


Durham College of Science.—The twenty-eighth session of 
this College begins on September 26th. Some particulars as 
to courses, &c., are set out in an advertisement elsewhere. 


Cable Interruptions and Repairs.— | 
Date of Interruption. Date of Repair. 


Latakia—Cyprus.. .................. Feb. 10, 1898 
Bissao and Bolama ...........,...... July 21,1898 ... — 
Accra—Kotonou ........ eer Aug. 8,1898 >... 


Cape Saint James—Hong Kong Аир. 15,1898 ... Aug. 51, 1898 


Personal.-—The Spanish Government have decorated Messrs. 
John Alexander Pattie, Theophilus Toledano and Robert Grant, 
three members of the staff of the Eastern Extension, Australasia 
and China Telegraph Company, with the First Class Military 
Order of Merit for services rendered during the rebellion at 


Cape Bolinao in March last. 


Extension of the Third-Rail System of Electric Traction 


in New York.—Recently the new motor-cars with which the 


Brooklyn Elevated Railroad Company have been experimenting 
began their regular trips across the bridge. They are used to 
draw the elevated trains from Bridge-street across the bridge 
and back again, making a continuous trip. They have been 
working very successfully, and the officers are so well pleased 
with the tests, says the Electrical Engineer of New York, that 
it is only а matter of time before the system will be extended 
to all the branches of the line. 


Long-Distance Transmission in Colorado.—It is stated in 
the Railway and Engineering Review of Chicago that a large 
power plant has been installed in Canon City, Colo., U.S.A., 
for the generation of electricity to be transmitted to Cripple 
Creek to operate the mills and light the mines in that vicinity; 
the distance is 40 miles. The object in locating the plant at 
Canon City was to take advantage of the extensive coal deposits 
surrounding the town. It is estimated that a saving of 25 
рег cent. will be made in operating the mines. The plant 
was started on the 17th ult. 


Berlin Electric Tramways.—The Elektrotechnische Zeitschrift 
of August 25th contains a map of the electric tramwaya in 
Berlin which are already running, in course of construction 
or transformation, and definitely projected. The network is 
& very thick one, and it is estimated that it will take four or 
five years before it is completed. The overhead system is 
extensively used, but in certain streets this is not allowed, 
and accumulator or underground systems are substituted. 
One company alone— the Great Berlin Tramway Co.—will, it 
is calculated, have 850 motor-cars running simultaneously, 
500 of which are fitted with batteries. These cars, it is 
reckoned, will require 10,000 kilowatts, or about 20 million 
kilowatt-hours per annum. 


Aluminium Conductors for Electricity.— According to the 
Railway and Engineering Review, of Chicago, the supply of 
electric current by the Niagara Falls Hydraulic Power and 
Manufacturing Co. to the works of the National Electrolytic 
Co., at Niagara Falls, will be carried over 12 aluminium 
cables, each Ijin. in diameter and covered with rubber 
insulation. In all, about 22,0001b. of aluminium was used in 
making the conductors, and it is 994 per cent. pure. The 
conductivity of aluminium as compared with copper is about 
64 per cent. In the long-distance transmission from the 
Snoqualmie Falls plant to Seattle and Tacoma, Wash., U.S.A., 
the line will be composed of four circuits of three aluminium 
wires each, the size being Nos. 2 and 8 B & 8 gauge. The 
purity will be 983 per cent. and the conductivity 60 per cent. 
of that of copper. | 


Projected Electric Railway over the St. Bernard.—A scheme 
has just been submitted to the Italian Government asking for 
а concession to construct an electric railway of a total léngth 
of 48 miles, over the Great St. Bernard. The project, says 
the Financial Times, is being promoted by an English com- 
pany just constituted under the title of the Great St. Bernard 
Railway Concessionary Company, and has been placed before 
the Italian Government by Mr. J. B. Fell, engineer, of Turin, 
who intimates that he has informed the President of the Swiss 
Federal Council of the intention to seek, both in Berne and 
Rome, a concession for the building of the line from the 
Italian frontier to Martigny, in the Canton of Vallais. 118 
proposed to adopt a third rail on the rack system, as used on 
the Mont Cenis line. The promoters of the railway intend to 
ensure safety in working during the winter months by the 
adoption of precautions against the danger of snowfall and 
avalanches. The cost of construction and equipment of the 
railway, for which no subsidies are asked by the promoters, 18 
estimated at £600,000. 


The Pacific Cable Scheme.—A Reuter’s telegram from 
Wellington, N.Z., states that a Select Committee of the House of 
Representatives reports that it is desirable to establish cable 
communication between Australia, New Zealand, and Eng: 
land, via the Pacific and Canada. It is recommended that 
New Zealand should join with the other Australasian colonies 
upon the basis of a guarantee of four-ninths of the costs of con- 
struction and of any annual deficiency, New Zealand's propor 
tion not to exceed one-eighth of the whole. Further, the report 
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recommends that the Canadian Government should be intrusted | are simple single-phase generators differing slightly from the 


with the construction, administration, and maintenance of the 
cable, on the understanding that the contributing colonies 
have a right to be represented and vote on matters of policy 
and management, and that the cable be jointly owned and 
controlled by the contributing country and colonies. The 
report goes on to say that it is desirable that a conference of 
representatives of the countries concerned should be held in 
New Zealand. | 

Fatal Accidents.— Three workmen employed on the elec- 
trical staff work on the Great Western Railway were knocked 
down by an excursion train between Cornwood station and 
Hemerdon on Monday. The foreman was killed and the two 
others seriously injured. ———At Garches, on August 8th, a gar- 
dener was killed by electric shock while attempting to remove 
& pole which had been struck down by lightning. The pole was 
supporting wires of а 2,400 volt circuit. This is the second 
accident from this pressure which has occurred in France 
within & month. In the former one the death of three work- 
men was caused by а fire in a rubber factory at Puteaux. 
The insulation of the wire had been burnt off, the wire itself 
fell on one of the men, and the other two received shocks on 
attempting to remove him.—— On Monday morning a fatal 
accident occurred in the yard of the Falcon Works, Lough- 
borough. A labourer was working on one of the railway 
gidings, when he was caught between the buffers of two trucks 
and crushed in & shocking manner. He was taken on an 
ambulance to the hospital, where every attention was paid 
him, but without avail. 

The British Association Meeting.—We would remind our 
readers that the sixty-eighth annual meeting of this associa- 
tion will commence on Wednesday next, the 7th inst., at 
Bristol, and will continue until Wednesday, September 14th. 
The London office of the Association is now elosed until after 
the Bristol meeting, but the reception room at Bristol will 
be open from 2 p.m. to 6 p.m. on Monday, and from 8 a.m. 
to 6 p.m. on the following days, for the issue of tickets and 
to supply information to visitors. The Journal containin 
announcements of the arrangements for each day will be laid 
on the table of the reception room. Just as we go to press 
we learn that the Colston Hall, at which the President's 
address and soirées were to have taken place, has been 
destroyed by fire. The following are among the Papers down 
for reading in Section G, for a list of wbich we are indebted to 
Prof. T. Hudson Beare (Recorder): Some of the Mechanical 
and Economic Features of the Coal Question," by T. Forster 
Brown; “ Description of an Instrument for Measuring Small 
Torsional Strains," by Е. G. Coker; “ А New Instrument 
for Drawing Envelopes, and its Application to the Teeth of 
Wheels and for other Purposes,” by Н. S. Hele-Shaw ; 
‘Electric Power in Workshops," by A. Siemens; The 
Application of the Electric Motor to Small Industrial Purposes 
and its Effects on Trade and on the Community Generally,” 
by А. Н. Gibbings; Electric Power and its Application on 
the Three-Phase System to the Bristol Waggon and Carriage 
Works, by W. Geipel; Notes on the Electric Lighting 
System at Bristol, with Special Reference to Auxiliary Plant," 
by H. Faraday Proctor; Corrosion of Gas and Water Mains 
by Earth Currents from Electric Tram Lines,” by J. S. 
Fleming ; “ Combined Electric Lighting and Power Plant for 
Docks and Harbours,” by T. G. W. Aldridge; and “ Electric 
Canal Haulage,” by A. H. Allen. 

A Fourteen Mile Monocyclic Transmission System.—Details 
of an interesting little transmission plant which has recently 
been installed to supply power and light to the village of Barton, 
Vt., U.S.A., are given in the Electrical Engineer of New York. 
About 14 miles away from Barton is a water power known as 
Plunkett’s Falls having a head of about 76ft. A masonry 
dam about 75ft. long was thrown across the river, and from 
this dam to the power house a flume or wooden pipe line 
1,000ft. long was laid, built up of heavy planking, tongued 
and grooved and held together by heavy iron bands. A 500 н.р. 
Leffel turbine having a speed of 350 revolutions per minute 
is installed and belted to two G. E. monocyclic alternatora 
each of 100 kilowatt capacity, delivering current at 1,040 volts 


at а speed of 900 revolutions per minute. These alternators 


standard single-phase type by the armature being provided 
with a small additional winding known as a “teaser” coil. 
By means of this coil an out-of-phase electromotive force is 
furnished for the purpose of starting motors. The step-up 
transformers are of the air-blast type, and are four in number, 
each of 40 kilowatt capacity, feeding the transmission lines at 
5,720 volts.’ The line at Barton feeds into 40 kilowatt step- 
down transformers through lightning arresters. The trans. 
formers are cooled by air blast by two 12in. Sturtevant 
blowers, one directly driven by a water motor running on the 
Barton water system, the other driven by а 1 н.р. induction 
motor; ordinarily the water motor only isin use. The trans- 
formers reduce the pressure to 1,040 volts, at which pressure 
the feeders supply smaller transformers, reducing to 113 volts. 
The 3-wire system of distribution is used, and the streets are 
lit by groups of two 16 c.p. incandescent lamps under a 
reflector hood connected to the 8-wire system. The number 
of lamps connected for street and residential lighting is 2,000, 
and the transmission line is also carried to the town of 
Island Pond, Vt., 12 miles away, where about 800 lights are 
supplied. 


Bradford Municipal Electric Tramways.—The two lines of 
electric tramway which have been in course of construction 
in Bradford for some time are now completed, the first having 
been formally opened in July last, and the second section last 
Friday. The first section runs along the Bolton-road, from 
Forster-square to Idle-road, a distance of nearly two miles, of 
which about half is single and half double-track. The total 
rise in this section is 826ft., and the steepest gradient 1 in 16 
for a distance of 70 yards. The line opened last week is 84 
miles long, starting from the centre of the town, and running 
through Great Horton to the city boundary at Clayton. This 
line is all double-track, with the exception of about 1,500 yards. 
It runs up-grade for practically the whole distance, the total 
rise being 612ft., and the maximum gradient of 1 in 14 over 
a distance of 240 yards. There are several sharp curves, 
some of 88ft. radius. The construction of the two lines is 
exactly alike. 10816. rails are used with heavy fish-plates, and 
an extra plate fastened under the flange at all of the joints. 
Cast steel points and crossings are used, and a special feature 
is a short section of drain rail every few hundred feet. The 
track is bonded with No. 0000 B. & S. Crown bonds fastened 
under the fish-plates in the web of the rail, and are, 
therefore, only about біп. long; cross bonds are also used. 
Power for operating the tramways is supplied by the 
Corporation electricity station through an. independent 
switchboard. Both centre poles and side poles are used. 
They are 31ft. long and buried 6ft. deep, set in concrete. 
The guards around the base of the centre poles are not 
faced with stone in the usual way, but are formed of a 
heavy cast-iron ring projecting about bin. above the pave- 
ment, and of sufficient diameter to protect the pole from pass- 
ing vehicles. The ring is filled with concrete and faced off 
with cement. The line is divided into half-mile sections, 
each connected to the feeders through fuses and switches and 
in special section boxes. Guard wires are erected at all points 
where the line is crossed by telegraph wires. There are no 
overhead frogs, the trolley wire being double throughout. 
For the two lines 16 cars have been provided up to the present. 
The car bodies, made by the Brush Co., will seat 22 inside 
and 23 outside. Dawson trolleys are used, and the trucks are 
of the standard Peckham cantilever type, 15ft. long with 30in. 
wheels. The motors are of the Westinghouse make, of the 
type known as No. 49, slow-speed, single-reduction railway 
motor. The field consists of two steel castings, accurately fitted 
together, with four inwardly-projecting laminated steel poles 
cast into the yoke, the two halves being hinged together on 
the side opposite the axle. Drum armatures with embedded 
windings are used. The motors are completely enclosed, the 
bearings and oil-guards being outside the motor casing. The 
gears and pinions are also enclosed in oil-tight casinv, arranged 
so that the lower teeth are continuously subinerged in oil. 
Standard Westinghouse controllers of the series- parallel type 
are fitted on the cars, and automatic cut-outs with magnetic 
release are provided. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fougner p'AL ER. 


Alternate- Current Discharge Tubes, —H. Ebert has, with the 
aid of the Elizabeth Thompson Science Fund, made some 
important measurements of the energy consumed in “ the 
lamp of the future." Following Tesla's original idea, he used 
high frequency alternate currents, not, however, obtained by 
means of interposed condensers, but by direct transformation. 
The generator was а kind of direct-to-alternate-current 
transforming machine, well balanced and oiled, running at 
some 200 turns per second, with a rim velocity of 31m. per 
second. The alternate current obtained was transformed to 
some 1,000 or 2,000 volts by a hedgehog transformer, and 
measured by a heated-wire ammeter. The voltmeter was that 
of Bjerknes, consisting of an aluminium leaf hanging between 
two terminal plates connected with the points between 
which the voltage is to be measured, and at 4é5deg. 
to the plates. The discharge was analysed by a revol- 
ving mirror attached to the shaft, and was found to 
consist of perfectly distinct flashes. The alternations were 
1,000 per second. The following is a set of figures obtained 
for a long discharge tube: — Continuous current: volts 64, 
amperes 1:81, watts 116. low-pressure alternate current - 
Volts 88, amperes 1:05, watts observed 27, Joulean waste 1:8, 
hysteresis loss 1:0, phase difference 50° 29. High-pressure 
alternate current : Volts 2,200, amperes 0:01, Joulean waste 
1:4, consumption of tube 20°6 watts. This tube gave a per- 
fectly steady light of about 16 c.p. The actual watts con- 
sumed compare favourably with the incandescent lamp, but 
not the watts in the original circuit. If vacuum tubes are to 
be employed at all for illuminating purposes, alternate 
currents offer the advantages over condensers and induction 
coils of not perceptibly disintegrating the electrodes and 
impairing the vacuum. In any case, the tubes described are 
useful for spectrum analysis, as they allow of the picking 
out of intense lines, such as the green line of mercury. 
[EBERT, Wied. Ann., No. 8, 1898.] 


Vaporisation of Thin Wires.—With the aid of his 60-plate 
influence machine, M. Toepler has observed a very suggestive 
phenomenon, consisting in the stratification of the vapour of 
a thin wire when disintegrated by astrong discharge. When 
a thin wire of lead, silver, copper, gold, iron, or platinnm is 
puffed out of existence by a discharge of some 35,000 volts, its 
vapour forms a bright worm of light, which is gradually dissi- 
pated in the room. When the vapour is caught on & glass 
plate held within a few mm. of the wire, the deposit is 
beautifully stratified, the main strata being about 1mm. apart. 
This is best shown by means of the discharge of а condenser 
of 0-25 microfarads through a circuit containing a silver wire 
10cm. long and 0-Olem. thick, and a spark gap of l:5cm. To 
receive the remainder of the oscillations, a slightly larger 
spark gap is inserted parallel to the first circuit. When 
the wire is stretched between two glass plates, two deposits, 
whose strata correspond in every detail, are obtained. Under 
the microscope the deposits are seen to resemble a fine 
sublimate or hoar-frost. The phenomenon has the closest 
analogy with the stratifications observed in vacuum tubes. 
That ordinary discharges in air are stratified to some extent 
has been proved by the same author (see Zhe Electrician, 
Vol. XL., p. 411), but it is a distinct gain to have these 
stratifications clearly exhibited at atmospheric pressure. They 
take the shape of well-marked discs or lenses, and their planes 
are at right angles to the path of the discharge. When the glass 
is gently wiped, so as to remove loose particles, the strata 
are brought out more clearly. The phenomenon deserves to 
be followed up, as it may throw further light on vacuum 


discharges. 
[TogPLER, Wied. Ann., No. 8, 1898.] 


Maynetic (farts. E. Mathias discusses the problem of how 
to construct a magnetic chart of France approaching very 
closely to perfection. Moureaux’s excellent chart cannot be 
kept up to date except by constantly shifting the isomagnetic 
lines. Mathias proposes to construct a chart on a new prin- 


ciple. It is that of entering on the chart, not the magnetic 
elements for the time being, but the difference between the 
local elements and those of the central magnetic observatory, 
such as Parc Saint-Maur or Perpignan. As a result, the 
curves obtained would be practically stationary for a number 
of years, and the local elements could easily be obtained from 
the elements recorded at the central observatory. Thus, the 
annual variation of the declination at Toulouse is — 5min., 
whereas the difference between Toulouse and Paro Saint-Maur 
only varies by —0'25min., giving a variation 20 times slower 
than that now recorded. Ifthe standard observatory is at the 
centre of the chart, the variation of the difference is reduced toa 
minimum. The differences should not, however, be teken 
between two simultaneous values, but between two values 
referred to the same local time, so as to eliminate the diurnal 
variation. For it is found that the curves of diurnal variation 
are similar when referred to local time, and are therefore 
determined by the position of the sun. The only inconvenience 
attached to the new method of drawing the charts is the 
absolute necessity of referring to the central observatory. The 
records of the latter are valueless on days of magnetic storm, 
and still more so when disturbed by electric traffic, as is 
threatened in the case of Parc Saint-Maur. But in any case 
local observations made with portable apparatus must be 
checked for magnetic storms, and this can only be done by 


referring to a central observatory. 
[Maruias, Journ. de Phys., August 1898.) 


Passive State of Iron.—lf a bar of iron or steel, rendered 
passive by concentrated acid, is plunged into nitric acid of 
density d, there is a certain temperature, t, which forms the 


и "m 
— — 
> Ser 
ИСЕП 

NULL. 


1:25 


m 
t3 
cs 


8 


8 


Density of Acid, d. 
~ — 
B 2 


UNSTABLE 


L4 М 
ыы. ее 
акикив жи 


50 60 70 80 


1:19 


118 


117 
Temperature, t. 


transition point between the stable and the unstable condition 
of the passive state. When unstable the passive state із 
annulled by contact with copper, or by the passage of an 
electric current. L. Houllevigue has determined the con- 
ditions governing this stability for various samples of iron, 
densities and temperatures. The ourve (see diagram) gives 
the results obtained with a bar of fine steel heated Ю 
1,100deg. and slowly cooled. It will be seen that the stable 
passive state has an upper and a lower temperature limit. 
At the higher temperature the breaking up of the passive 
state is marked by the appearance of reddish vapours, while 
at the lower temperature colourless monoxide or dioxide is 
formed. These facts must be accounted for by any theory of 
the passive state which aims at being complete. 
[HovrLEviGUE, Jour. de Phys., August, 1898.) 


Fire in a Telephone Exchange.—A fire which occurred on 
the 12th inst. in the top floor of the chief post office at Ulm 
(Germany) destroyed the derrick on which the telephone lines 
of the district terminate, and burnt up the wires connecting 
them tothe switchboard. Fortunately, the switchroom itself, 
whichis on the floor below, was not burnt, although it suffered 
considerable damage from water. It is estimated that some 
oe must elapse before the exchange is again in working 

er. 
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THE DAYY ELECTRICAL CONSTRUCTION CO.“ 8 


WORKS. 


A short time ago, availing ourselves of an invitation from 


Mr. Davy, we paid & visit to the manufactory of the Davy 


Electrical Construction Co. at Highbury. These works are 
located in Horsell-road, in modern and well-lit factory build- 
ings, not far from the Islington Lighting Station. 


Fic, 1.—Part of the Machine Shop. 


It is hardly necessary for many of our readers to be told 
that this concern is comparatively young, the works having 
been put down barely two years ago with the primary object 
of making a speciality of arc lamps and arc lighting acces- 
sories. We were agreeably surprised, therefore, to mark the 
progress which has been made in the business, as evidenced 
by the completeness and activity which now characterise the 
works—a progress which is a testimony of the perseverance 
and energy of the founder and moving spirit of the concern, 
Mr. W. J. Davy. 


Fig, 2.—View in Machine Shop on the First Floor. 


Some examples of this Company’s products have already 
been noticed in these pages, but experience in working and 
the requirements of varied conditions have been potent in 
evolving modified designs in both the open and enclosed types 
of arc lamps manufactured by the firm. 


Reverting to the works, we were first shown over the 


machine shop on the ground floor, in which are installed the 
heavier machine tools, such as large wall and radial— 
drilling, planing, and slotting machines, including some 
presses and smaller lathes some of which may be seen in the 
view (Fig. 1) of a part of this shop. 


Installed in а room off this machine shop is a large Camp- 
bell gas engine used to furnish power for running the factory 
while conveniently placed so as to permit of its being driven 
direct from the engine is à Mather and Platt Manchester-type 
dynamo for transmitting power when necessary to smaller 
machines and furnishing current for testing lamps, drying 
coils and other purposes. Passing through, the smith's shop 
is entered; this is furnished with all the necessary smith's 
tools and appliances. 
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Fig. 5.—View in Compiling, Assembling and Finishing Shop, Second Floor 


Ascending to the first floor we come to the second machine 
Shop. Here are installed the smaller lathes, sensitive drilling 
machines and power saws. Fig. 2 is a view of part of this 
shop. Leading out of it are the workmen's lavatories, while 
easy access is given to the smithy from here. On this floor 
are also the offices and electrical testing room to which we 
will refer later on. | 

The compiling, mounting and finishing room and the store 
are on the second floor. In the compiling room, in which 
Fig. 3 is a view, all the lamp parts as they come from the 
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Ба. 4.— View on the Third Floor. 


machines and benches are submitted to careful testing by 
steel gauges before they are passed as satisfactory into store. 
From the latter place the parts are furnished as required to 
men specially trained in the compiling and finishing of the 
lamps. Great care is, we are told, exercised in this gauging 
department, so that no part varying from gauge shall pass 
into use. After being assembled, and before being provided 
with ап outside case, each completed lamp is numbered and 
electrically tested, and run on continuous or alternating cur- 
rent, & record is made of its performance, and the lamp is 
put to stock, being again tested before being sent out. 


. complete. Twenty-eight lamps through Messrs. Siemens 
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On the third-floor, transformer, impedance, compensator, 
and other coils are wound, globes are wired, and parts 
bronzed and lacquered. We noticed a neat and effective 
design of winding machine due to Mr. Davy in use here, 
which enabled the operator by the provision of a foot-con- 
trolled clutch to have the free use of both hands for laying 
the wire. ‘These machines appeared to be most satisfactory 
in action, as the clutch being arranged very close, in the 
motion, to the running mandrel of the winder, there is very 
little momentum, and the work is instantly stopped at will. 
On this floor there are also some fine turret jathes in use. As 
is found necessary in all modern shops, especially where inter- 
changeability of parts is requisite, tool-makers are employed 
solely to make and set up the special tools so much used with 
automatic machines. 

The testing-room, adjacent to the offices, is well equipped 
with the necessary testing instruments. We noticed here also 
two Langdon- Davies alternate: current motors, one of 3-H. p. 
capacity, the other of 1-H. p. These are direct coupled to two 
compound-wound continuous-current dynamos. The motors 
run on the Islington Vestry supply at 50 ~ frequency, and 
arrangements are provided so that constant pressures of either 
100 or 200 volts continuous current is available, and any 
alternating pressure at 50 со, 80 that lamps may be tested 
and properly adjusted before being sent out. 

It may not be without interest, as showing the line of work 
entered into, to mention a few of the contracts and conditions 
for which we understand Davy arc lamps, mostly of the 
enclosed type, have, within the last month, been supplied to 


be bought from all respectable druggists, taking care 
that potassic water-glass is received; in fact, it can be very 
easily detected if the sodic water-glass has been received or is 
mixed with the other. This is done simply by taking a piece 
of platinum wire, dipping it into the water-glass received, and 
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Bros. for the Blackburn Corporation. These lamps are 
supported on the tramway poles, and run singly in parallel on 
the 117-volt constant-pressure alternating circuits at 5000 
per second frequency. Twelve lamps each to the Croydon and 
Exeter Corporations for running on the 100-volt alternating- 
current circuits. Lamps have also been supplied for running 
five in series on the tramway circuits for the Leeds Corporation, 
and a number for running two in series on 200-volt circuits 
in Russia, France, Italy, and Switzerland, as well as at home. 
The lamps are also running on alternating circuits of 
frequencies as low as 88}с„ рег second—a very trying con- 
dition for all arc lamps, especially those of the enclosed type. 
The alternating lamps average 8:5 amperes, and the continuous- 
current lamps about 5 amperes at from 70 to 85 volts pressure 


on the arc. 


Fic. 27.— Braun's Small Crusher for Coring Mixture. 


inserting into the flame of a spirit lamp. If sodium is present 
it will show by giving а yellow flame, and the water-glass 
should be rejected. The water-glass has been found to be the 
best material by which the powdered carbon that is mixed 
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CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCIS JEHL. 


(Continued from page 582.) 


Coring.—The cored carbons are taken to the coring 
department, where the work can be performed by girls. 
There was formerly plenty of talk about the salts and 
chemicals that the European manufacturers used in con- 
nection with the core. It was said that they alone had the 
secret, and that they would not divulge it. This was, how- 
ever, all a farce, intended simply to frighten away those that 
were desirous, perhaps, of starting a factory of their own. 
Every manufacturer in those days looked with suspicion upon 
any one that would venture to question them on carbons, 
thinking they wanted to take away a part of the fat 
profits they were making. The fact is, however, that 
the only chemical that enters into the composition of the 
core is “ Kaliwasserglas," that is, water-glass made from 
potassic carbonate, and not from sodic carbonate, as the water- 
glass made from sodic carbonate when used in the core 
gives а sort of yellow tinge to the flame of the атс, which is 
not desirable, while that manufactured from  potassic 
carbonate gives more of a white colour to the arc. One 
Austrian firm buy their Kaliwasserglas" in Sennewitz 
and pay about £1. 5s. per 100 kilos. It can, however, 
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Fic, 28,—Braun’s Large Crusher for Coring Mixture. 


fing it can be squirted into the core. It acts something 
155 а lubrieator, while it lengthens the arc and renders it 
a 175 which fact was first observed by Carré. Of course, 
aking has something to do with it, yet it will be found that 


* From a forthcoming book to be published by TA = SRF 
and Publishing Company (Limited). P An ОШ diea дене Printing 
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different kinds of water-glass will give different results, and 
the best way is to order samples from a number of druggists, 
and take that which gives the best results. Sometimes 
carbons are desired that will not draw too long an arc, while 
at other times carbons are wanted to work at а very low 
pressure (for instance, in alternating lamps), and the material 
must be selected according to the object it is intended for. 

The coring mixture is made of well-calcinated or carbonised 
lampblack, sometimes ground carbons that were broken, &c., 
mixed with the water-glass. The well-carbonised matter used 
for coring is usually broken and crushed in small stamping 
mills made especially for the purpose, and shown in Figs. 27 
and 28. Fig. 27 is a machine generally used in small factories, 
having only one upright stamper, while Fig. 28 is one having 
four stampers, and is used in larger works. The chamber in 
which the material is crushed into a fine powder is closed, or 
boxed up so as to prevent the dust from flying out, and can be 
easily taken out when required, at the doors seen in the figures. 
These machines have the following dimensions :— 


— Small stamper. Large stamper. 


Height with stamper up 2, 100mm. 2, 150mm. 
Length with pulleyoeeõõoh . т „000 „ 
Width не лыкка. аа-аа утын 700 „ 700 „ 
Diameter of fixed and loose pulleys ...... 440 ,, 500 „ 
Width T Е л 85 „ 100 ,, 
Revolutions per minute 45-50 75-80 
H.P. required ................................ 4 1 
Weight of complete machine ...... ........ 490kg. 1,120kg. 


The material when crushed into powder is passed through а 
silk gauze, the carbon flour being taken and mixed with the 
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Fic. 29.—Braun’s Oval Crushing Mill for Coring Mixture. 


water-glass, and the mixture is well worked up in a machine, 
shown in Figs. 29 and 30. This machine is similar in principle 
to that shown in Figs. 3 and 4, and consists of a closed 
chamber in which are oval runners, attached by means of an 
arm to the vertical shaft, as seen in the figures. This shaft 
receives its power through a bevel gear, as seen. The machine 
ig about 900mm. high, having a length with pulleys of about 


`- 1,200mm., width 800mm. The diameter and width of the 


fixed and loose pulleys are 560mm. by 120mm., making about 
50 revolutions per minute. About one horse-power required. 
The complete machine weighs about 780 kilos. | 

Experience will soon show how much water-glass is to be 
taken to a certain quantity of carbon flour, for when there is 
too much water-glass the paste will be too thin and thus the 
cores of the carbons will not be homogeneous, the core will 
fall out as the water-glass is dried, and the arc will sputter. 
When too little water-glass is taken the paste or coring 
mixture will offer too much resistance in its passage through 
the core, and may clog up mid-way in the core. The con- 
sistency of the coring paste should be so that it does offer 
undue resistance when coring. | 

Fig. 81 shows а coring press аз is generally used. It 
consists of a cylinder sliding in a groove at the base; to one 


side of which, near the base, a nozzle is attached. Mouth- 
pieces fitting into the core of the carbons can be screwed into 
the nozzle. The piston in the cylinder is worked by means of 
the screw which is driven by the hand wheel seen in the 
figure; when this is turned it drives or forces the coring 
mixture out at the mouthpiece. When the cylinder of the 


coring press is filled with the coring mixture care should be 


taken that no air bubbles are left, which might get into the 


Fic. 50.— Pemsel's Oval Crushing Mill for Coring Mixture. 


core, making it porous, and causing the arc to splutter 
when the carbon is consumed at that place. The cylinder 
being filled, it is slid back into its right position. The coring 
of the carbons can now commence. The mouthpiece at the 
nozzle of the coring press is inserted into the core of the 
carbon, which is held in one hand while with the other the 
wheel is turned down, which forces the coring mixture into 
the core of the carbon. The carbon is slowly drawn out, so 


Fic, 51.—Coring Press. 


that some of the coring mixture will fill that part of the core 
that was taken up by the mouthpiece. 

With a little practice the person operating the coring press 
will soon acquire a dexterity that will enable him to core 
5,000 to 6,000 carbons per day. It will sometimes be found 
that the carbons break when subjected to the sudden pressure 
of the mixture. Carbons of large diameter are more easily 
cored than those of small diameter, the latter having smaller 
cores, which naturally offer more resistance than large ones, 
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Too much stress cannot be laid upon the necessity of good 
coring, as the steady working of the arc lamp depends to a 
great extent upon the manner in which the carbon has been 
cored. No doubt many electric light engineers have had 
experience with carbons that were cored badly, and did not 
know at first why the lamps sputtered, why sometimes a 
lamp was short-circuited (by a piece of core falling out), or 
why they chattered, until at last the cause of all the trouble 
was found to be due to bad coring. When the coring paste 
is too thin it will be found that the core is often loose, that 
there are many air-spaces as the water-glass gets dried up or 
contracts in volume, and there remains the carbon of the 
coring mixture as а core in a spongy state, and which no 
engineer wants for his lamps. Many manufacturers have 
lately designed the cross-sections of their core otherwise than 
а plain circle in order to get more surface on to which the 
соге сап hold and stick without falling out. If manufac- 
turers take care there is no doubt that all these evils can be 
averted, but some want to core quicker than is advisable. 


Hints to Electric Light Engineers.—' There is one fact which 
has no doubt been often noticed by electric light engineers, 
and that is the unblushing simplicity that some manufacturers 
of carbons will put on when complaints are made about the 
quality of their carbons or cores. They willtell you that it is 
impossible that the fault is in their carbons, they use the best 
material and core with the utmost attention, and the like. 
They will then “ guy" the party complaining, asking him if 
he is sure that his lamp is regulated, or if he has enough 
resistance in his lamp circuit, or if. the volts that operate his 
lamps are not too high or too low. They will even go so far 
as to send one of their men to take a look at the lamps and 
instruct him to find out what is the matter, although they 
well know where itis. The man will regulate the lamp every 
five minutes, will do this or that, and by so nursing the lamp 
and carbon, things will appear as if the fault really did lie 
somewhere else. Give а fainting man a cordial it will revive 
him, во also in this case, and when the lamps are out of the 
testing room the old troubles will commence. Then, again, 
in testing samples it has been the writer's experience that if 
the samples are not taken from stock, the tests are of no value; 
for carbons made expressly for samples by the old system, turn 
out generally very different from those that are then made to 
fill an order. Samples often appear very excellent, and then 
when the order is filled the carbons are rejected. The writer 
can give the following explanations how such a thing can 
happen, when using the old system of baking carbons. 

The writer has seen samples made from the raw material 
generally used, which were packed and put into a retort that 
was placed in the common flue into which all the hot gases 
coming from the individual furnaces egress, Here they were 
well carbonised, and the tests made with them were very 
satisfactory in all respects. Now when the carbons were 
made, which were to be of the same quality as the samples 
that were submitted, it was found that their quality was not 
the same, although the raw material used was the same as 
that used for making the samples. The only difference was 
that the samples were baked in a retort that was placed in the 
flue, while the other carbons were baked in the chamber of the 
furnace. A little reasoning would have shown this particular 
manufacturer then that the carbons are carbonised much better 
in the flue than in the chamber of the furnace, and that it was 
high time to discard such a system of furnaces where carbons 
were baked better in the flue than in the chamber. This 
instance will show how much heat is wasted in such old 
carbonising furnaces, and how preferable the new system is 
where the furnace has many chambers that take up the heat 
which is lost in the flue of the old system, and where retorts 
are used around which the heat can act and get at the 
carbons, thus heating them evenly and carbonising them 
well. 

In coring it is well to press the tip of the finger on the 
pointed end of the carbon that is being cored after the air has 
been forced out, in order to get the coring mass in the carbon 
as compact as possible. Care should be taken also that the 
coring mixture is not smeared all over the tips of the carbons, 
this producing a large flame when they are in the lamps. 


Some manufacturers clean the carbons after the core has been 
dried by running them between two revolving wheels, on the 
rim of which soft wire brushes are attached. The writer is also 
of the opinion that it is much better to always take the coring 
paste direct out of the machine (shown in Fig. 29) when it is 
needed, as 16 1s always well mixed, than to take it out of a 
reservoir, where some manufacturers put it after it has passed 
the machine, and where it may perhaps settle, and thus not 
be of an even consistency. 

The writer may mention that one or two manufacturers 
use & sort of semi-automatic machine for coring. The 
machine consists of a large cylinder that may contain about 
three litres of coring paste. The piston of this cylinder is 
weighted down by means of iron weights, which thus force 
the paste out at the mouthpiece. In the nozzle of the 
cylinder there is a sort of sliding valve which is worked 
forward and backward by means of gear-wheels and eccentrics. 
When the valve is pushed forwards it is opened and the 
coring mixture can pass, when it is taken backwards the 
valve is shut. In connection with the gear-wheels there is 
actuated also a sort of holder, into which a carbon is laid; 
the latter is then pushed forwards into the mouth of the 
nozzle where it is cored, then pushed backwards again and taken 
up by two revolving arms and thrown on tos table. Thearms, 
holder and valve are all worked by gear-wheels and eccentrics 
as mentioned above, and so adjusted that they act at the 
proper time. It will be seen that such a machine works 
on a periodical principle, allowing a certain time for 
each carbon to get cored—or not. Care must be taken in 
coring, and generally it cannot be well done if a certain pre- 
scribed time is allotted to each carbon, as one carbon may, for 
some reason or other, want more or less time. It is thus 
preferred to use the hand presses, shown in Fig. 24. Then, 
again, with the hand press а better, that is a thicker, paste 
can be used, which gives a compacter core. An automatic 
coring machine can core about 20,000 a day, and for cheap 
carbons it may suit and answer the purpose. 

Drying.—After the carbons have been cored they are placed 
in trays or pans of sheet iron, which are pushed into the 
drying oven in order to get the water-glass of the coring 
mixture or paste dry. The drying oven may consist simply 
of a large chamber, into which the trays or pans can be placed 
above one another, and it should have a temperature of about 
100 to 120°C. There must be a little opening at the top 
somewhere, in order to let out any moisture that may have 
been driven out of the carbons. The heat can be obtained by 
means of a small fire underneath the chamber, which is, of 
course, made out of sheet iron. The best way is to have two 
such drying chambers, side by side, with the fire between them. 
When one chamber is full it can be kept closed while the other 
is being filled. Heating by gas is not as desirable as with 
fire, as the writer has seen drying chambers heated by gas 
that were a failure. Of course, if properly constructed there 
is no reason why gas will not work also. 


Cleaning and Packing.—After the core has been dried the 
c&rbons are passed through the cleaning wheels if smeared 
over with coring paste, as already described. They are then 
taken to the packing room and packed in bundles of 100, 50 
or 25, according to their diameter, by being tied well with 
twine and wrapped in heavy paper. 1t is also well to label 
each package, to show at a glance the quality, kind and 
number of carbons contained, as otherwise there is often con- 
fusion and delay. The carbons are then either placed in the 
store room or sent to the shipping department. Every carbon 
factory should have a circular saw and а box maker, 85 
buying cases is much more expensive. When the carbons 
are being packed in boxes or cases for shipment, the 
packages should be well cushioned with wood-flock, so as to 
prevent breakage during transportation. The cases should be 
packed with 1,000 carbons only, as with that quantity they 
can be handled easily, and are preferred by all agents, who 
need not repack them, as they are generally nowadays sol 
in thousands. When shipping carbons for a long sea voyage. 
as to the Far East, the cases should be lined with zinc, or at 
least with wax-cloth, in order to prevent moisture from 
from getting in. 
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“= Each case should be clearly stencilled, stating the quality of 
the carbons contained, whether for direct or alternating 
current, cored or solid, the diameter, length and quantity. 
'This will save lots of trouble to Custom House officials, and, 
in fact, make it easier wherever the case or cases may go. 
The writer has had plenty of trouble already on account of 
cases not being properly marked, and with cases containing 
cored and solid carbons, or containing different sized carbons 
and with cases containing 1,500 or 2,200 pieces. Carbons 
should only be packed as already stated in 1,000 lots and of 
one kind, as otherwise handling becomes difficult and is 
expensive for the agents. 


Electrodes.—' There is hardly any necessity to say much 
upon electrodes, &c., as they can be considered as solid 
carbons, having only a different cross-section. They are 
usually made from petroleum coke or gas graphite.“ The 
raw material is worked in the same manner as that for 
arc lamp carbons, and they are squirted by the hydraulic 
presses as has been explained. Should the cross-section 
of an electrode be irregular it must then be pressed by 
means of a plunger hydraulic press. For electrodes of 
large size the hydraulic press No. 5 should be used, 
while for electrodes having a cross-section of about 50mm. 
x 150mm. or under, press No. 8 can be used. In making 
carbon brushes it is best to use petroleum coke to which about 
10 to 15 per cent. plumbago is added, which acts as a lubri- 
cant. The brushes, or the material, is squirted out of the 
press in long slabs, the cross-section of which is the same 
as the brush should have. The slabs are then packed and 
baked in the furnace, after which they are cut down to their 
proper length. Some manufacturers cut the slabs while in 
the soft state into the proper lengths, and then pack them in 
chamotte boxes and bake them. If the brushes have an irre- 
gular cross-section they must be pressed by means of a plunger 
press, as already stated.  Large-size electrodes are generally 
‘gold per 100 kilogramme, the price varying from £1. 10s. to 
£2. 10s. Special electrodes cost, of course, more. Elec- 
trodes that are used in electro-chemical works demand greater 
attention than those for smelting works, as they should not 
contain any cracks into which the electrolytic fluid can get | 
absorbed, as it may result in the generation of gas or heat, 
which might rupture or break the electrode. High pressure 
in squirting them and high temperature in carbonising them 
is absolutely necessary in order to get a homogeneous and 
hard electrode. The writer made some experiments some time 
ago by flashing some electrodes in hydrocarbon gases and 
fluids, and found that he could obtain a pretty hard and even 
surface without any cracks when looking at it through the 
microscope; in fact, such a surface seemed an ideal one for 
electrolytic work. 


SCALE OF INCHES 


——— ee Ee —— 


С 


(То be continued.) 


THE SWEDISH TYPE OF SAYERS DYNAMO. 


no Swedish Company, Allmänna Svenska Elektriska 
tiebolaget, with which the late Mr. Wenstrom was associated, NI NT N 
was among the first to recognise the value of the Sayers SANE 
winding, Mr. Wenstrom having been among the early workers E 
at the problem of perfecting machines of the toothed armature 
type. 

Our illustrations, Figs. 1, 2 and 3, show an eight-pole ee 
machine whose output is 1,700 amperes at 100 volts, when ims 
running at 235 revs. per minute. In the first machines that 
were built the air-gap was made uniform all over the surface SCALE OF INCHES 
of the pole-face, but in 1896 the experiment was made of 
increasing the air-gap towards the trailing pole-tip so as to 
obtain а nearly uniform distribution of field at full load. This 
had also the effect of making the reversing field more nearly 
proportional to the load, and thus securing a nearly constant 


: 


Еа. 5.— Part Longitudinal Section through Armature, 


* From the tests recently made by Stanger and Blount upon various 


samples of electrodes, it was found that those made from gas retort carbon 
1597. most satisfactory iu all respecte (see The Electrician, May 28, 
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position for the brushes. 
most successful. 


ing, and with the brushes in the same position, from full load 
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Fic. 1.—170-kilowatt B- polar Dynamo, with Sayers’ Winding. 


The result of the experiment was 
The machine ran noiselessly, without spark- 
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and eddy-current losses at full-load were greatly reduced’ 
Moreover, when running at а constant speed, the voltage was 
invariable for allloads. Four machines of this size were made 
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down to one-tenth load; for smaller loads it was necessary | in 1896, and five larger ones, viz., 2,500 amperes and 110 


to shift the brushes. 


The makers also state that the hysteresis 


volts, at 180 revs. per minute, were constructed last year. 


MODERN BRUSH HOLDERS.* 


The recent electrical exhibition in New York City brought 
together a number of electrical machines with such interesting 
designs of brush-holders that a brief description of the varieties 
there shown may be of interest. The most conspicuous feature 
of the tendency in the present use of brushes on direct-current 
machinery is the widespread adoption of what is known as the 
reaction brush. As this type is of such recent design that its pro- 
perties may not be generally understood, a description of its pecu- 
liarities may be relevant at this time, 

A characteristic example of this holder may be seen in Fig. 1, 
which shows the form of it generally adopted for all apparatus 
manufactured by the Walker Company, with the exception of 
. street railway motors. As may be seen in this figure, the holder is 
extremely simple, consisting of one main casting with but one sur- 
face necessarily finished, namely, that against which bear the sides 
of the carbon brushes. A finger or follower forces or wedges the 
bevelled back end of each carbon brush between the commutator 
and the bearing surface of the holder, the finger in turn being 
pressed against the brush by the action of a torsional spring, the 
end of which can be hooked by hand in any one of а number 
of notches in а segment of the follower casting, thus adjusting 
the pressure according to the notch in which the spring is 
caught. А tooth on the follower prevents the end of the latter 
from falling on the commutator when the brush is removed. The 
advantages claimed for this type of brush holder are, in the first 
place, the freedom of the brush to follow all ordinary irregularities 
in the surface of the commutator, and to follow them, not by oscil- 
lating about an axis and thereby destroying the parellelism of the 
face of the brush, but by moving in a straight line toward or from 
the commutator. Another peculiarity is the closeness with which 
the metal parts of the holder may be brought to the face of the com- 
mutator, the metal parts being stationary and no margin, therefore, 
being necessary for wear. This shortens the distance which the 
current must travel through carbon and also increases the rigidity 
of the brush at the commutator surface, preventing chattering. 
Another advantage is the facility of removal, the brush being 
easily lifted out with two fingers at any time, even when the 
machine is running, no clamping devices or screws being disturbed 
and no adjustment being lost, the brush settling exactly into the 
same place when restored, Another advantage of this holder is 
the fact that no box or frame is used around each brush ; hence 
the brushes may be in actual contact with one another side to side, 
aud the whole face of the commutator with a slight margin at 
each end may be made use of. 

As there is no tightly bound or clamped contact to carry the cur- 
rent from the brush to the holder, the surface lying against the 
holder being alone depended on for this purpose, it is essential that 
the brush be well plated, and that this one side of it at least be flat 


Abstract of an article in the Electrical World of New York. 


and true. For this reason sawed or ground carbons are deis 
to moulded carbons for this holder. In case moulded carbons sre 
used care should be exercised that this side of the carbon is not 
rounded. For very high-current capacities the brushes are fitted 
with copper sheets covering the side which bears against the holder 
and bending over the top angle of the brush, also covering the 


Fic. 1. 


bevelled side against which bears the follower. These sheets are 
soldered to the brush, and, if ground, the surface of the holder 
being milled, a very satisfactory contact is obtained. A remark: 
ably light pressure against the commutator surface is used, thu 
being possible owing to the ease with which the brush adjusts itself 
to irregularities. The area of contact of the brushes on the conr 
mutator is figured at about the same value as that with other 
types, namely, 30 amperes per square inch, the contact between 
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the brush and the holder being, as a rule, about twice this area, or 

15 amperes per square inch. ‘The brushes are said to work equally 

well whatever the direction of rotation may be, but it is customary 

to run the commutator toward the brush from the holder side, that 

is to say, right-handedly, as shown in Fig. 1. This would appear 

i Eve a tendency to trip the brush, but no ordinary irregularity or 
'g 


bar is found to do so in practice. Nothing short of a segment 


rising, perhaps, one-sixteenth of an inch above the adjacent surface 
acts to throw the brush out of position. The angles used by 
different makers vary, but the standard set by the original designer 


EX 


of this type of brush holder is 60deg. between the bearing surface 
of the holder and the face of the commutator and 45deg. between 
the surface of the holder and the top bevel of the brush against 
which bears the follower. 

A modification of this holder is shown in Fig. 2. Неге the tor- 
sional spring with its simple adjusting hook is replaced by a helical 
spring shielded by the walls o* the holder and adjusted by a 
screw and nut, the tension of the spring being depended on to 


Fia. 2. 


Ко, 3. 


prevent the screw working under vibration. The follower here is 
ivoted on the main brush holder stud, and the surface of the 


rush bearing against the holder is not depended upon for conduc- 
tivity, а flexible braid being used, attached at one end to а copper 


‚ Strip riveted to the brush and at the other end fastened under a 


screw in the holder. The advantage of increased conductivity is 
offset againat the disadvantage of greater difficulty in removal and 


replacement. This modification is that used by the Onondaga 
Dynamo Co. 


The reaction brush is the invention of Mr. R. N. Baylis, and 
was patented by him September 12, 1893, No. 504,901. To allow 
the drawing of а contrast with the reaction type brushes described 
above some of the other brushes in use on machines exhibited at 
the New York Exhibition are illustrated herewith. One of these 
is а new type brought out by the General Electric Co. and shown 
in Fig. 3. In this the carbon brush fits loosely, and is free to 
slide radially in a frame, a number of which are clamped rigidly to 
the brush holding stud.  Fastened into a copper strap, which is 
soldered to the top of the brush, is a flexible copper braid, which 
conducts the current to a lug which is bound under a thumb-screw 
to the rigid part of the holder. Tension is applied by means of a 


Fig. 4. 


flat reinforced leaf spring, and is adjusted by means of a knurled 
nut on the thumb screw mentioned above. The under side of this 
nut is squared, and sets into the slot in the leaf spring, so that it 
not only cannot work loose by vibration, but the unscrewing of the 
thumb nut to remove the copper braid and the brush does not dis- 
turb the adjustment of the spring. There is also obviously no 
possible means of disturbing the position of the brushes or getting 
the various brushes of one group out of line with each other. 
Another holder of interest is that shown in Fig. 4 and used 
on machines manufactured by the Card Electric Co. "The carbon 
brush here also slides loosely in its holder, and is forced against the 
commutator by a long leaf spring bearing directly against the top 
end of the brush. This spring is coiled up spirally, its inner end 
being attached to a drum fitted with a ratchet wheel and ratchet 
by which the tension can be adjusted, and fixed in such a way that 
it will not shake loose, An elongated rectangular nut on the 


Fic. 5 


face of the ratchet wheel is arranged to take а wrench when it is 
desired to adjust the tension. Thecurrent obviously has two paths 
to the holder, one through the box in which the brush slides and 
the other through the spring. The simple H-shaped insulating 
clamp, by which the holder is attached to the brush supporting 
spider and the hole and set screws for the conducting lead, are 
also shown in the illustration. 

Another device interesting because of its peculiarities is that used 
by the American Engine Co., and illustrated in Fig. б, where one 
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of the two brushes is raised to show more clearly the operating 


mechanism. The holders are clamped by a thumb nut to the stud, 
and the brushes slide radially in a box frame, and are forced down 
by а lug engaging the top of the brush, and attached to а rack, 
which is actuated by a gear, to which а tendency to rotate is given 
Lg a spirally wound flat spring, very much like a clock spring. 

is also is retained in any position to which it may be adjusted 
by means of a ratchet and pawl, the ratchet in this case being held 
up by another spring. Two other helically wound springs press 
the cover of the box against the brush, screws and lock nuts being 
provided to adjust the pressure. A reduced resistance is sought by 


means of small flexible copper leads from the box cover to the 
frame. The American Engine Co. also uses the reaction type of 
brush, which is obviously quite different from the one just described. 

A holder particularly designed and adapted for the abuses and 
rough handling of street railway motor work is that used by the 
Walker Company on all its railway motors and shown in Fig. 6. 
In this the carbon blocks are clamped in copper frames, which 
in turn are connected by flexible copper braids to the body of 
the holder. Strong arms, the left hand one of which is shown 
raised, bear against the top of the carbons, and by means of helical 
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springs force the carbons down against the commutator. When 
raised, the line of action of the springs cross the pivot, so that 
the springs hold the arms up as well as down. These arms 
shelter the copper braids and springs beneath them to a certain 
extent from blows from above. 

A type of holder in which the best results have been sought re- 
gardless of care and өре is that designed by Mr. A. Churchward 
and used on the machines manufactured by the Excelsior Elec- 
trio Co. This is shown in Fig. 7. Here the brushes slide radially 


in à loose-fitting box, and, to make sure of their free action, each 
brush is bound in а copper strap, which is riveted to it and finished. 
Projecting from the back end of the brush and attached to this 
strap is а long stud into which there is fastened a generously 
proportioned copper braid or ‘‘ pig-tail” by which the current is 
carried to the main casting of the holder. Surrounding this stud 
is a helical spring, the several springs of all the brushes in one 
holder being forced down by a frame with screw adjustment. To 
absolutely prevent heating of the springs and the reduction of their 
temper, fibre washers are inserted between them and the frame go 
that no current can by any possibility pass through them, The 
construction of this hulder is very substantial, and the parts are 
finished with no little care, so that its action is very perfect, but it 


obviously cannot compare in point of first cost with some of the 
types mentioned above. 


Se ED, 


THE EFFECTS OF TEMPERATURE ON INSULATION 
MATERIALS.* 


In the 1897-98 issue of ‘‘The Technograph,” published by the 
engineering societies of the University of Illinois, Prof. William 
Esty gives the results of a series of testa of insulation resistance of 
several materials at varying temperatures. The abrupt fall of the 
resistance of many materials used in armature and field insulation 


9,500 


5,500 


— 
Degrees Centigrade. 
A Linen, dry. D Oiled paper 
B Paraffine paper. | рарег. G Linen. 
C Silk сор | E Manila, dry. | H Manila, 1. 


F Dry duck canvas. 
K Muslin. 


| Duck canvas. 

at temperatures approximating those at which such parts run is 
shown in the accompanying curves. It may be seen that dry linen 
gives the highest specific resistance, ‘approaching the vertical 
asymptote at 50°C. Paraffin paper comes next and silk cloth 
next, &., in the list of materials experimented with, there being 


а great difference between the resistance of th ials and 
some others, such as Manila paper and Eust: шелш 


eee — 2 - — 


" Destruction of Telegraph Insulators.—At the Amersham 
uj Sessions, on Monday, a boy was sentenced to be birched 
i ischarging stones from a catapult at telegraph insulators. 

ne of the inspectors, who has about 150 miles of line under 


his charge, stated that no less than 2,000 insulators were 
broken annually in his district. 


* From the Electrical World of New York. 
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LIVERPOOL OVERHEAD RAILWAY. 


Worked by .. . . . . . нае Liverpool Overhead Rly. Сс 
Date of Commencement of Working....... . .. March 6, 1893. 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 


System í Third-rail surface conductor 
. e О qo gue Ext rens Sees „ 6% %% %% „„ „0 „ „ %% „ „6% 6666 ев о t " 1 Е 
of which have been analysed, together with the dates ор | , | \ 5 
; nief Engin cer нынын B. Cottrell. 
which statements and analyses of accounts have appeared :— | 2 ——_—__—— 
Bediord (Municipal) .......... Mar. 4 Kingston-upon-Thames (Mun.).. Mar. 25 | Half-year ended.................. December 31, 1897. June 30, 1898. 
Bournemouth (Company) (RES June 8, Leeds (Company) .............. April ß .ñßxé7,6k — | — 
Bradford (Municipal) .......... May 20; Liverpool (Мппісірч1).......... Aug. 12 QUANTITIES. 
Brighton (Municipal) .......... May 6| Manchester (Municipal) ....... July 29 Trai p 3471273 362.690 
Bristol (Municipal) 5 July 29 Neweastle-upon-Tyne (Co.) . . April 29 rain mieage U.... . , DAD 
Burton- upon- Trent (Municipal) April 16 Northampton (Company) ...... Apri 15 | Passengers Carried ............ 4,467,490 4,472,941 
сашрице (КОРЫ, D: une M Ноа an Seer capa ——ä— rent а Miles of railway authorised ... " ml. 5ch. 7 ml S ch. 
arin вз (Company) ord (Company) ............ ; j 
Chelsea (Company) . NN May 20 Richmond (Company) MON ar. 4 | Miles of railway constructed... 6 ml. 57 ch. 6 ml. 57 ch. 
Clerkenwell (Company) ........ Mar. 18, Scarborough (Company)........ April 1 | Miles of Railway Worked...... 6 ml. 57 ch. 6 ml. 57 ch. 
Dover (Company) ............ Mar. 11 St. James & Fall Mall (Company) July 1 | Miles of railway under con- 1 1 1 
Eastbourne (Company) ........ July 22, St. Pancras(Vestry)............ May 18 atruction 7 nui. nu. 
Exeter (Municipal) ............ Aug. р, Shoreditch (Vestry) )) May ?7 ; КОК be iof c 7 7* 
Glasgow (Municipal) .......... Aug. 12: Southampton (Municipal) ...... June 8 | Rolling stock, number of cars 
Guildford (Company May 13 Sunderland (Municipal)........ Aug. 19 » number of locos. дда 44а 
FFF cama. 
nley (Municipal) ............ n e Wells (Municipal) .. 
Hastings & Bt. Leonard's (Co.).. April 29, Wandaworth (Company) MOD Mar. 18 Authorised (Total). .... is £760,000 £760,000 
Hove (Company) .............. May 6 Westminster (Company) ...... April 22 Authorised (share). " 570,000 570,000 
Huddersfield (Municipal) Mar, 25 Wolverhampton (Muvicipal) . July 16 Authorised (loan) ............ 190,000 190,000 
Islington (eus ores 5 June A | Worcester (Марр) — м) 18 | Received (Total) ............... 740,0005 740,000° 
EM ON реа ИРАНИ eee ааа арЫ duabus: TEM Received (share) 570,000 570,000 
Received (loan) ...,........... 170,000 170,000 
Liverpool Overhead Railway Company. 5 RESISTE 
This week we give an analysis of the accounts of the Liver- тош. Jof working Total.. гроги ring. 
à ` t ay. railway. 
pool Overhead Railway Company for the half-year ended — — e Я 
June 80th last, and, for purpo:es of comparison, repeat the | Expended (Total) ... ... . . . . £737,304 £109,850 [2745.405 |£111,000 
analysis of the previous half-year's accounts already given.* On line open for traffic ...... 623,280 92,885 | 62y,0.8 


On line in course of deus tn un | = 
Ou working stock, inclu | 
ing power station 114,024 | 16,985 | 116,378 
Balance of Capital Account | +7,168 | +1,068 - 933 
Renewal Fund ......... ТЯ : 1,430 | 10,900 
Contingent Fund ............... 500 | 745 600 


- The capital expended during the half-year has been £8,101, 
bringing the total up to £745,405, representing £111,000 per 
mile of working railway. Of this £744,471 has been received 
and £938 over-expended. 

Though the train mileage has decreased there is a slight 
increase in the number of passengers carried. With regard 


- Tota), | Per train | 
to the revenue account, although the total revenue has я UT" | mile. Е or | 
decreased very slightly (barely 1 per cent.) its ratio tothe train | TE. ͥ £37,583 24 2d. | £37,290 
mileage has increased, and there is an accompanying drop | Passenger traffic.....,........ 56,995 | 25874. | 36,820 
iu the expenditure from £22,940 to £22,076, or about 9:9 per | Parcela. rents,transferfees,&c. 588 | 0384. 401 
cent. The percentage ratio of expenditure to revenue thus EXPENDITURE. | 
shows а value of 59:8 as compared with 61 per cent. for the | Total „„ AEE £22,940 | 14'80d. | £22,076 
previous half-year. | % 3,345 2160d.| 2,860 
It is noticeable that the cost of power has increased by | Maintenance of way,. 909, 05874 903 
0:2d. through wages, repairs and renewals at the generating Repairs of structure, sta- | | 
: { s DE 2,430 1:5704.| 1,958 
station. Other items which also show distinct increases are tions, xe. ...... .. . .. | | 
car renewals and the traffic expenses—the latter by nearly a | Locomotive power . ... ... . .. 6, 4 | S$710d.| — 2,937 
; А ; Coal and cok 950 | 0°614d. 945 
halfpenny. The increased expenditure noted above is almost | Wages at power station.. 2,979. 1:9204.| 3,026 
entirely due to increases in the cost of labour and also to Oil and store 512 0°331d. 519 
Storage battery and car renewals and repairs. | Repairs and renewals......... 1,306 | 08454. 1,448 
The financial results indicate an increase in the ratio of the | Repairs and renewals of cars... 987 | 0794, 637 
ki f t ital ded of Traffic expenses. .................. 7,987 ! 5'120d. 8,442 
working profit of the half-year to mean capital expended о Salaries АША weeds oou ore 5,787 37404, 5,716 
from 1:99 per cent. to 2-04 per cent. А sum of $1,800 has, | Other charges. . . 2,150 | 1:3874.] 2,726 
as previously, been carried to depreciation and 43, 109 has | General charges .................. 3,237 | 2:0904. 2,069 
been paid as interest leaving a balance which, with £2,878 | Directors -unutun 350 | 072264. 550 
from the preceding half-year's account, amounts to £19,614. zal Manager, er rut 901 | 0°5814. 923 
Out of this sum a dividend of 8 per cent. per annum has been Liverp] Trmwys & O'bus Co. 1,500 09094. 38 
paid on the Ordinary shares, absorbing £6,750 and one at the] Other charges. . .. ...... .. ; 486° 0.5140. 7584 0°5024, 
rate of 5 per cent. per annum on the Preference shares taking е оа Cc... ..... .. os : pos ie e 
£8,000 and leaving a balance forward to next half-year off“ Hes Hema... enne е А 
£8,864. Per cent. | Per cent. 
In addition to the £1,300 already referred to as written off FINANCIAL RESULTS. Total | Capital | Total. CRDI, 
to meet depreciation and renewals & sum of £100 has been benden | expended. 
paid in each half-year under“ General Charges” to a con- | y profit for Haltyear| £14618 | 19937, | £15,144 20407 
tingent fund, which now stands at £600, while the renewal des Eds 5 1300 1787 1300 01757 
fund stands at E10, 900. tion fund ; pou 105 04199 
Both the traffic to the docks and the excursion traffic have | Net interest оп loans s 3,400 | 04647 ; fo 
combined to effect the improvement noticeable in the | Balance from last half- 3,810 | 0520% | 2,878 | 0:388% 


year's account. 


passengers carried; thus, during the six months just com- | Balance available for Div. £13,753 | 18737. | £13,014 | 1'836% 


pleted, the line carried 4,473,000 passengers, and during Ше 


Ordinary Dividend paid at 34% — 3% mE 
twelve months nearly 9,000,000—an increase of 753,000, ав | рег cent. per annum ...... 
compared with the twelve months preceding. It is also күрт 8 САРАЕ 61% БР 59:5% с 
interesting to learn that since the end of the period under | Revenue per Mile of Work. вю) = 8 
notice the weekly passenger record has been broken, the line] ing Rauway . ͥ "o , , 
having carried 288,000 passengers in one week about the Expenditure per mile of £3,420 __ £3,290 E 


beginning of August. ш 
A booster has been added to the system for equalising the 
pressure at the extreme end of the line at Dingle. 


— — — 
— —̃ n — 


* The Electrician, Vol. XL., p. 621. 


working railway Е 
Revenue per Passenger 2°019d. — 1°997d. 


1 received cn 

.—* Trailers. а Motor carriages. b Exclusive of £4,47 

желш issue of Mortgage 3 B. c e . kond; 
110 to insurance, and £196 to office expenses. C " 

ri to inaurance, £161 to advertising, and x213 to office expenses. 
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ELECTRICAL TESTING FOR 5 ENGINEERS.—By J. Exton 
Youna. This work is now Some extracts from the book 
.have already appeared in The rician, from which it will be 
seen that the latest practice in Electrical Testing for Telegraph 
work has been treated by the Author. 


ELECTROMAGNETIO THEORY, VOL. IL—By Отв HAV. The 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dans Бтхолт and F. О. RAPHAEL, 

PRIMARY BATTERIES.—A work on this subject will shortly be published, 

inging the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. WADE. Fully fllustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Francom Јинг, А work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. The book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
VVV 
subject 

“THE ELECTRICIAN’ WIREMAN’S POOKET-BOOK.—" The Electrician” 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring wor. th external and internal. 

THE ELECTRIC ARO.—By Мга AYRTON. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
mente on dius electric arc, as well aa the important results of recent 
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NOW READY.—Vol. XL. of “Тнв Exsornioray,” bound ín 
strong cloth. Price 17s. 6d p free 18s. 6d, Also ready, Oases for 
binding. Price 2s., by post 4 

A complete set of the Second Series of Тнв Exzcrntcux " can now be 
supplied. These sets are very scarce, and early application should be made. 


THE EFFICIENCY OF STEAM ENGINES. 


The fundamental idea in the use by engineers of the ratio 
known generally as efficiency, in connection with an engine or 
piece of mechanism, is the attempt.to formulate with precision 
the degree of utility of that mechanism or engine for the 
purpose it was designed to meet. That being the case, it is 
gelf-evident that the most serviceable form in which this ratio 
can be cast is the ratio of the quantity of useful work per- 
formed to the amount of expenditure, whether of money or of 
some other valuable commodity, involved in that performance. 
Such, indeed, was the form assumed in the definition of steam 
engine efficiency in the earliest days of the commercial use of 
this type of motive power, when the degree of success with 
which any given steam engine performed its duty was measured 
as the amount of mechanical work it could accomplish during 
the combustion of а bushel of coal in the boiler furnace. 
This, it is true, was not called the efficiency, but the 
“duty” of the engine; neyertheless, it corresponds closely 
with the modern notion of efficiency, as used in respect to the 
behaviour of prime movers. But the practice of praising or 
condemning steam engines in proportion to their“ duty“ or 
the reverse has the objection that it involves not merely the 
engine itself but the entire steam plant, including the boiler 
and its furnace and all the pipe arrangements. The loophole 
was too obvious, to cast the blame for any deficiency upon 
some portion of the plant other than the engine; so that where 
two engines alone were under comparison, their relative 
“duties” afforded no sure basis. Accordingly, from the 
practice of measuring the efficiency of steam engines in pro- 
portion to the work done by burning a given weight of fuel, & 
departure was made by steam engine builders and users to the 
practice of specifying that efficiency in terms of the number 
of pounds of steam consumed per horse-power per hour. 
This latter method of defining steam engine efficiency 
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has become deeply rooted in engineering practice, and at | specification of ihe manner in which that efficiency is to be 
the present day is in world-wide use; but it is in reality ' measured; and, secondly, the definition of an ideal or 


less accurate than the method which preceded it. Во far as 
the engine alone is concerned, it might be supposed that 
the weight of steam supplied furnishes a correct measure of 


the commodity which primarily had to be paid for, were it 


not that the money value and costliness of a pound of steam 
depend upon its pressure and upon the amount of its super- 
heat, if any. Theory has long pointed out this defect in the 
method ; but, as has always been their wont, the majority of 
mechanical engineers have turned a deaf ear to the voice of 
thermo-dynamics and, pluming themselves upon being “ prao- 
tical men,” have continued in the course in which they had 
been brought up, Theory, moreover, carried too far its insis- 
tence on the unscientific nature of common practice; for it 
sought to make the fact that a steam engine can never 
be quite perfect a reason for not stating in language 
simple and intelligible to the multitude just how nearly 
perfect it really was. The apparently metaphysical com- 
plexities of Canwor's ideal engine, enshrined as they usually 
were in a maze of mathematical equations, completely 
failed to convince the average practical steam engineer that 
the voice of the theorist was worthy of attention; with the 
result that the gap between commercial practice and enlight- 
ened scientific ideas grew wider and wider. Doubtless there 
were some few practical men who, possessed of a mathematical 
training and of an intimate acquaintance with the theory of 
the steam engine, were able to mould their practical tests into 
conformity with modern scientific conceptions; but these 
were in the minority, and the fact that they were mostly 
occupants of professorial chairs caused them to be re- 
garded somewhat askance by the bulk of practicians. Nor 
did the fact that the theorists themselves were not in 
complete agreement help to mend the breach. When 
it was a question of the scientific basis of measurement 
of the efficiency of a steam engine, theorists disputed 
as to the applicability of CanNor's engine, and were divided 
between this imaginary motor and the ideal engine advocated 
as a standard by Rankine and CLAusrus. Still later, Capt. 
H. R. Sanxey read a Paper before the Institution of Civil 
Engineers, in which an arbitrary modification of the Clausius 
cycle was, with considerable reason, proposed as a standard. 
This latter proposal, although it was not definitely accepted, 
served a most useful purpose indirectly, in that it led to the 
appointment of a committee of experts, with a reference from 
the Institution of Civil Engineers, to inquire into the subject 
of the definition of a standard or standards of thermal 
efficiency for steam engines. The Committee was appointed 
on March 81, 1896, ав announced at the time in the columns 
of The Electrician; and it consisted of Prof. A. D. W. KENNEDY 
(chairman), Capt. Н. Бил, Sankey, R.E. (hon. secretary), 
Profs. T. Норѕох Beare, D. S. Carper and J. А. EwIxd, 
and Messrs. Н. Davey, Bryan Donkin, J. MACFARLANE Gray, 
MicgaEL Lonerincr, W. Н. Maw and A. B. Witson—a strong 
Committee, embodying the leading English steam engine 
theorists of the day, and one eminently qualified not only to 
enter upon a useful discussion of the reference, but also to 
invest its conclusions with weighty importance. The final 
report of the Committee was accepted by the Council of the 
Institution on April 26th last, and has only recently been 
issued to the members. A reprint of the report appears in 
our issue this week. | 

It will be seen by reference to the series of recommendations 
at the end of the Report that the Committee has been engaged 
in the settlement of two broad questions: first, the definition 
of the efficiency of a steam engine, including, of course, the 


standard steam engine, which, by comparison with the 
actual engine under test, is designed to afford an indi- 
cation of the extent to which that actual engine has fallen 
short of its possible achievements, The first of these two 
matters is intended for commercial and general purposes, 
as, for example, the settlement of the relative commercial 
merits of two similar engines; the second is intended 
more especially for use in scientific inquiries into the relative 
advantages of various types of engines and of various modifi- 
cations in their method of working. It is quite evident from 
& perusal of the Report that the former of the two sets of 
recommendations should satisfy all the requirements of 
ordinary commercial testing, while they afford a method of 
measuring efficiency which is free of thermodynamical com- 
plexities, and therefore one to which the avowedly anti-theory 
individual can raise no objection on that score. We hope, 
therefore, that henceforth it will be commonly recognised 
among steam engine builders and users that the measurement 
of efficiency in terms of weight of steam should be abandoned 
in favour of its measurement directly in terms of thermal energy. 

While vastly more scientific, this latter method is none the 
less practically convenient. 

On the other hand, the second batch of recommendations 
should be welcomed by theorists—such, for instance, as the 
individual who has more praise for the engine which acts right 
up to its small theoretical possibilities than for a rival engine 
which, though actually more efficient, falls farther short of 
what theory might expectittodo. It is naught to the theorist 
that in the more lauded engine a horse-power-hour may cost 
twice as much as in the other; the beauty lies in the closer 
conformity to the type-standard. And, for the purpose of a 
type-standard, the Committee have rejected the time-honoured 
ideal engine associated with the name of Carnot, and have 
advocated the standard defined almost simultaneously by 
Rankine in England and by Сгловіоз in Germany. Apropos 
of this simultaneous invention, we may refer the reader to 
Appendix VII. of the Report, which we reprint for the 
purpose of showing how matters really stand in regard 
to priority in the invention of what has hitherto been 
styled the Clausius cycle. The Committee has decided to 
re-christen this the Rankine cycle, and gives excellent reasons 
for its preference. Although in the nature of a practically 
unattainable ideal, the Rankine cycle differs from the 
Carnot cycle in being physically possible, which the latter, 
when steam is the working substance, is not. The un- 
attainable elements of the Carnot cycle, considered as occur- 
ring in a steam engine, are thermodynamically impossible ; 
whereas in the Rankine cycle they are merely such matters as 
perfection of materials composing the engine, absence of 
condensation, leakage, clearance, &c. Therefore, in bringing 
the performance of any given steam engine to the bar of 
the Rankine cycle, it is held up against a standard of 
comparison not theoretically incompatible, which would be 
the case if the Carnot cycle were employed. Yet it should 
not be overlooked that, as a matter of fact, when we 
compare any given real engine with the ideal engine 
that is to work by comparison on RANKIxE's cycle, we 
find more than one curious anomaly existing, such, for 
example, as the complete disproportion between the sizes 
of the two engines. This ground of criticism was fully dis- 
cussed by Capt. Sankey in the Paper which gave rise to the 
Committee whose report we are now considering. One of the 
conditions of the Rankine cycle is that the steam shall be 
adiabatically expanded down to the amount of the back 
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pressure, or, in other words, that there shall be no“ drop on 
release ; but in practice a considerable drop usually occurs, 
and, to avoid it, the length of the cylinder and stroke must be 
considerably augmented. However, it may, probably be 
argued with sufficient force that the comparison with an ideal 
type-standard is only proposed for scientific usage, and that 
where scientific enquiry alone is concerned these criticisms 
are inapplicable. Be that as it may, the recommendations of 
the Committee are certainly destined to be of great value both 
to the theorist and to the practical man, and the issue of this 
remarkable Report will undoubtedly tend towards a better 
understanding and a friendlier alliance between the scientific 
and the practical ranks of steam engineers. 


OBITUARY. 


JOHN HOPKINSON. 


The electrical profession has suffered a severe blow by the 
untimely death of Dr. John Hopkinson, who held a foremost 
position in its ranks. Alike as & scientist and as an engineer 
he has long been regarded as & leading authority, and the 
tragic ending of his career will be lamented, not only among 
his compeers iu the Royal Society and the Institution of 
Electrical Engineers, but also by the humblest student of 
electrical science. mE 

The circumstances of Dr. Hopkinson's death were the most 
painful that could be imagined. Taking a well-deserved 
holiday with his family among the Swiss mountains, on 
Saturday last accompanied by one of his sons and two 
daughters he started on the ascent of the Petite Dent de 
Veisivi from Arolla, where he was staying with his wife and 
family and several friends. Dr. Hopkinson, being an active 
member of the Alpine Club and an experienced mountaineer, 
took no guide with him, as the ascent is not considered а 
very dangerous one. The party not returnicg at dark, Mrs. 
Hopkinson and her friends became anxious, and search parties 
were organised. One of these at daybreak next morning dis- 
covered Dr. Hopkinson and his three children lying roped 
together, and all dead, on a moraine at the bottom of the high 
cliffs. We are informed that the funeral is to take place this 
morning at the English church at Territet. 

John Hopkinson was the eldest son of Mr. Alderman Hopkin- 
son, an ex-Mayor of Manchester, and his mother was a Miss 
Dewhurst, of Skipton. He was born at Manchester in 1849, 
and was educated at Lindon Grove School and Queenwood 
College, under Mr. Charles Willmore, until the age of fifteen 
and a-half years, after which he studied at Owens College for 
two and a-half years. From Owens College he went to 
Trinity College, Cambridge, being Senior Wrangler in 1871 
and first Smith's prize-man. Whilst still at Cambridge he 
took his D.Sc. degree at the London University. About this 
time also he published his first scientific papers; the first two 
on ** Thermodynamics”’ and on Internal Friction in the 
Vibration of Solids” were contributed to the Messenger of 
Mathematics, two papers on On the Rupture of an Iron Wire 
by a Blow ” were presented to the Literary and Philosophical 
Society in 1871 and 1872, and two others on the mathematical 
theory of Tartini's beats, and on the stresses caused in an 
elastic dise by rapid rotation appeared in the Messenger of 
Mathematics during the latter year. 

After this brilliant career at college he turned his attention 
to practical work, and early in 1872 he joined Messrs. Chance 
Bros. and Co.’s lighthouse works, near Birmingham, as engineer, 
and stayed in that town for nearly six years. Dr. Hopkinson 
introduced many improvementsin lighthouse machinery,notably 
the group flashing apparatus (see Proc., Roy. Soc., 1874), 
while papers presented to the Royal Society show that he was 
at the same time devoting his leisure to investigations in physics, 
especially in electricity. His first published electrical papers 
were, we believe, on ** The Residual Charge of the Leyden 
Jar," which appeared in the Transactions of the Royal Society 
in 1876 and 1877. These papers were communicated by Lord 
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‚ Kelvin (then Sir William Thomson). From this time onwards 
‚по year passed without his reading one or several papers before 


scientific societies, these papers embracing both theoretical and 
practical subjects. In 1878 Dr. Hopkinson removed to London, 
but without severing his connection with Messrs. Chance Bros. 
and Co., and he very soon made his name as an expert in 
patent cases, and laid the foundation of the large consulting 
practice that he continued developing up to the time of his death. 

Although Dr. Hopkinson’s best known Papers relate to 
magnetism and to the theory of dynamos, his Papers on the 
electrostatic capacity of bodies were of considerable import- 
ance. The first of these was published in the Transactions 
of the Royal Society in 1877, a sequel to which appeared three 
years later. Again in the Proceedings of the Royal Society 
for 1881 will be found a Paper on the dielectric capacity of 
liquids, and in the Philosophical Magazine in the following 
year one on “ Тһе Refractive Index and Specific Inductive 
Capacity of Transparent Insulating Media." In the Pro 
ceedings of the Royal Society for 1886 and 1887 are also 
Papers on specific inductive capacity, and last year he 
read a Royal S ciety Paper, written in conjunction with 
Prof. E. Wilson, on “ The Capacity and Residual Charge 
of Dielectrics as affected by Temperature and Time.” li 
appears that Dr. Hopkinson’s attention was first directed to 
dynamos in 1879, when he made a series of experiments on à 
Siemens machine and introduced the methods of the charac- 
teristic curve for which the electric profession will ever feel 
its indebtedness to him (Proc. Inst. Mech. Eng. 1879 and 1880). 
Early in 1883 he made improvements on the Edison dynamo, 
and the modern Edison-Hopkinson machine was gradually 
In 1888 he was also appointed 
to deliver а lecture on electric lighting before the Institution 
of Civil Engineers, being one of a series on “ Тһе Practical 
Applications of Electricity.” This lecture, besides dealing 
thoroughly with the subject so far as the actual knowledge of 
it would allow, contained an important investigation into the 
possibility of running alternators in parallel. The question 
of paralleling alternators was more fully considered by 
him, both theoretically and experimentally, in a Paper read 
before the Society of Telegraph Engineers in 1884. His 
attention and that of his brother, Dr. Edward Hopkinson, 
continued to be directed to dynamo-electric design, and in 
1886 the two brothers presented to the Royal Society what 
may be considered as an epoch-making Paper. In it the 
magnetic circuit theory of the dynamo was developed with s 
completeness until then unattempted, and methods were laid 
down which, as extended by subsequent workers, are st 
universally used by dynamo designers. In this Paper the 
brothers showed how the characteristic of a dynamo could 
predetermined, and we believe that the well-known Hopkinson 
method of testing dynamos was then mentioned for the first 
time. A paper by Dr. J. Hopkinson and E. Wilson, intended 
as & completion of the 1886 paper, was presented to the Royal 
Society in 1892. It contains the following passage which is 
characteristic of Dr. Hopkinson's modesty and consideration 
for others :—“ It must not be supposed from his name noi 
appearing in this short paper that my brother, Dr. Edward 
Hopkinson, had a minor part in the earlier paper. He not 
only did the most laborious part of the experimental work, 
but contributed his proper share to whatever may be of merit 
in the theoretical part of the paper.“ 

In another direction Dr. Hopkinson's name will not be 
forgotten, viz., in connection with the three-wire system of 
distribution which he invented in 1882, a system employed in 
distribution networks all over the globe. 

The first of Dr. Hopkinson's many publications on mag 
netism was merely a note on a paper on “The Action 
of Magnetism on a Permanent Electric Current,” published 
in the Philosophical Magazine in 1880. In 1885 a pape 
on the magnetisation of iron was read by him before 
the Royal Society. Other papers on the magnetic pro 
perties of metals were presented to the Royal Society 
in 1888, 1889, and 1890, and his interesting presidentisl 
address, on magnetism, to the Institution of Electrical 
Engineers in 1890, will be fresh in the minds of most of our 
readers. Other contributions to the theory of magnetism by 
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Dr. Hopkinson alone, and in conjunction with others, have 
since then been published through the medium of the Royal 
Society, the Institution of Electrical Engineers, and in the 
columns of The Electrician. 

Among miscellaneous Papers we may mention three in 
1885, ** On the Quadrant Electrometer, On an Unnoticed 
Danger in Certain Apparatus for Distribution of Electricity,” 
and On the Seat of the Electromotive Force in a Voltaic 
Cell," a masterly presidential address to the Junior Eugineer- 
ing Society on the cost of electricity supply, putting forward 
several new points of view, the 1894 James Forrest lecture 
on “ Тһе Relation of Mathematics to Engineering,” and a 
Paper descriptive of the Manchester electric supply station 
read before the Institution of Mechanical Engineers. 

Dr. Hopkinson acted as consulting engineer to many 
very large electrical undertakings. It will suffice here 
to instance the City and South London Railway, the 
Manchester, Whitehaven, Stafford, St. Helens and Crewe 
electric supply stations, and the Leeds, Liverpool, Newcastle 
and St. Helens tramways. He was also frequently consulted 
with regard to schemes carried out abroad. Dr. Hopkinson 
has been a member of the Institution of Electrical Engineers 
since 1881, and has served twice as president of that Insti- 
tution, in 1890 and 1896. The thanks of the Institution 
are also due to him for being the initiator of the scheme 
for forming the Electrical Engineers’ Volunteer Corps, of 
which he was appointed major by the War Office. Dr. 
Hopkinson was elected a Fellow of the Royal Society in 
1878; he was a member of the councils of the Insti- 
tution of Civil Engineers and of the Institute of Mecha- 
nical Engineers, a member of the Senate of the London 
University and one of the Royal Society’s medals was 
awarded him in 1890. Asa teacher of electrical engineering 
he has also been most successful; he was appointed Professor 
of Electrical Engineering at King’s College in 1890, shortly 
before the opening of the Siemens Laboratory, and continued 
in this position until his death. 

Before concluding this notice, we would offer our profound 
sympathy with Mrs. Hopkinson and family in their present 
bereavement. We assure them that their grief is shared by 
every member of the profession in the history of which the 
name of John Hopkinson will for ever occupy an exalted 
position. 

— ——— P —— 


THE THERMAL EFFICIENCY OF STEAM ENGINES.* 


Introductory Note. 
(Prepared at the request of the Council by Capt. SANKEY.) 


The following report assumes а competent knowledge of thermo- 
dynamics, and some explanation may therefore be of use to those 
who have not this knowledge, but yet are interested in steam 
engine economy. For this purpose the following introductory 
note has been drawn up to show what it has been desired to 
measure and to compare. А steam plant in its simplest form 
normally consists of (1) the boiler, with its feed arrangements, to 
produce the steam ; (2) the pipes to conduct the steam to the 
engine ; (3) the engine to transform a portion of the steam energy 
into work upon the pistons. Further, the plant may include (4) а 
condenser, with an air-pump or equivalent apparatus, which must 
be added if the engine is to be relieved from the back pressure due 
to the atmosphere ; (D) ап economiser may be added to the boiler 
to improve its performance by transmitting to the feed-water some 
of the heat which would otherwise escape up the flue ; (6) a feed- 
heater may be used in the case of а non-condensing engine, to 
recover some of the waste heat in the exhaust steam ; (7) steam 
jackets and reheaters are added to the engine under certain circum: 
stances, 

No portion of a steam plant is perfect, and each is the seat of 
losses more or less serious. If, therefore, it is desired to improve 
the steam plant ав а whole, it is first of all necessary to ascertain 
separately the nature of the losses due to its various portions ; and 
in this connection the diagrams in Fig. 1 have been prepared, 
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which, it is hoped, may assist to а clearer understanding of tlie 
The boiler, the engine, 
the condenser and air pump, the feed pump and the economiser 
are indicated by rectangles upon the diagram. The flow of heat is 
shown as а stream, the width of which gives the amount of heat 
entering and leaving each part of the plant per unit of time; the 
losses are shown by the many waste branches of the stream. 
Special attention is called to the one (unfortunstely small) branch 
which represents the work done upon the pistons of the engine. 


It is obvious that, with so many channels of loss, it is of the 
utmost importance that the circumstances under which they arise, 
and their amount, should be ascertained and considered separately. 
It is also especially useful to ascertain the exact amount of those 
losses which are inevitable according to the laws of Nature, and to 
distinguish them from other losses also to some extent inevitable, 
but yet capable of reduction by improvement in design or in 
material. It is shown in the diagram, by the stream which goes 
from the engine towards the condenser, that by far the greatest 
loss occurs in the engine ; and this circumstance, coupled with the 
fact that the design and manufacture of steam engines form a dis- 
tinct and almost separate branch of engineering, give ample ground 
for isolating the engine and considering it apart from other portions 
of the steam plant. For this reason the report does not deal with 
the steam plant as a whole, but only with the steam engine proper, 
which is defined in fhe report as being ‘‘everything included 
between the boiler side of the engine stop-valve and the exhaust 
flange." 

Much diversity of opinion has existed as to the method of stating 
the thermal economical value of ап engine, and the standard with 
which it should be compared. The work of the Committee has 
been directed to these points. The upper diagram in Fig. 1 repre- 
sents, in the main, the trial of the Louisville Leavitt Pumping 
Engine, as described in the Transactions of the American Society of 
Mechanical Engineers, Vol. XVI., and the data are sufficiently full 
to enable the floweof heat to be. Btated at all points with fair 
accuracy. The numerals represent British thermal units flowing 
per minute; the streams are drawn to such а scale that each 
inch of width represents а flow of 100,000 B.T.U. per minute. 
Temperatures are al.o given. Starting at the fire-grate it is 
shown that 183,600 B.T.U. are produced per minute by the 
combustion of the coal, and that 131,700 of these go direct 
into the water of the boiler, 10,000 are lost by boiler radiation 
and leakage, and the remainder, viz., 41,900, pass away with 
the flue gases. On the way to the economiser, 1,000 B.T.U. 
are lost by radiation, but in the economiser itself 15,750 B.T.U. 
are diverted into the feed-water, 5,000 B.T.U. are dissipated by 
radiation, and finally 20,150 B.T.U. pass out of the economiser 
and into the chimney, and are lost to the steam plant. The 
heat entering the economiser with the feed-water is 0,450 B.T.U., 
which is added to the 15,750 B. T. U. diverted from the flue gases, 
thus giving а flow of 21,200 B. T. U. in the feed out of the econo- 
miser. Radiation, however, reduces this flow to 20,950 B.T.U. 
per minute at the entry to the boiler, where a further addition is 
made of 6,600 B.T.U. returned by the jacket water. The steam 
produced by the boiler is thus seen to derive ita heat from three 
Streams, as shown on the diagram ; the steam finally leaves the 
boiler with 159,250 B. T. U. per minute. Before this heat gets to 
the engine, however, 3,100 B.T.U. are lost by radiation and 
leakage from the steam pipes, so that the flow of heat is reduced 
to 156,150 B.T.U. per minute, which is the gross supply of 
heat to the engine; the net supply is less, use there are 
certain returns of heat to the boiler to be deducted. In the 
first place credit has to be given to the engine for the heat which 
could be imparted by means of the exhaust steam to the feed. 
water, inasmuch as the exhaust is theoretically, and very nearly 
practically, capable of raising the temperature of the feed to the 
exhaust temperature. Оп this basis, 7,400 B.T.U. should be 
credited to the engine, although the actual return to the boiler 
or rather to the economiser, is only 5,450 B. T.U. The difference 
is due to excess of circulating water, which lowera the hot-well 
temperature, and also to radiation, in the feed arrangements, 
which are & necessary portion of the steam plant, independent 
of the engine proper, and which are not applied to correct 
any fault of the engine. The loss of 1,950 B.T.U. should there- 
fore be debited to the feed апа condensing arrangements and 
not to the engine. It will be seen that the 7,400 B. T. U. credited 
to the engine is equal to the water heat of the feed at the 
temperature of the exhaust, which is in agreement with the 
rule given for calculating the heat supplied to the engine," 
and also with the third recommendation of the Committee. 
In the present case а special credit has to be given to the engine, 
because 6,750 B.T.U. leave the engine in the jacket water to 
return to the boiler; but 150 are lost by radiation on the way, so 
that the net return is 6,600 B.T.U. Only the net return to the 
boiler should be credited to the engine, because the jackets are 
applied to correct a fault of the engine, namely, cylinder con- 
densation ; hence any loss to the steam plant that may be entailed 
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‘by the use of jackets (i.e., the radiation in question) should be бб per minute per I. H. P.“ is, therefore, 145190 221 B. T. U., and it 


koned loss due to th ine, although it takes pl t- 
reckoned as а loss due to the engine, although i es place ou is this figure which, as recommended in the report, should be used 


side the engine. In the case under consideration the jacket water 1 : 
was returned direct to the boiler ; but if, as is frequently the case, | to express the thermal economical value of а steam engine. This 
the jacket water is drained into the hot well, the heat in it cannot | recommendation is made with a view of replacing the present usual 


be credited to the engine, for the reasons given above. The net | method of stating the performance in lbs. of feeding water per 


supply to the engine can therefore be obtained as follows :— I.H.P. per hour, although the latter statement is useful for other 
purposes. It will be seen that 1,870 B.T.U. are deducted from 


Gross supply ...... «eee eee een ee 156,150 the 27,260 utilised аз work on the pistons, as engine friction, so 
Less returnable by feed . . 7,400 i that the effective or brake power of the engine corresponds to 
Less returned by jackets ............... 6,600 25,390 B.T.U. per minute; in other words, the B.H.P. of the 

— 14,000 ere is 599—so that the ‘‘B.T.U. per minute per B.H.P." are 


Net supply per minute. 142,150 pgg oe another figure which the Committee recommends 
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On referring to Fig. lit will be seen that only 27,260 B. T.U. | should be quoted whenever it is possible to ascertain the brake 
are utilised as work upon tae N , vs ratio vi the M во efficiency. we 
utilised to the net heat supplied is called in the report the *' therma Let it now be supposed that the actual st ine is rep 
efficiency of the engine, 'and itis to be observed that this is the by an ideal steam ена forming vertat An idealised steam plant 
usual meaning к гр to this term, although some writers, notably | working according to the Rankine cycle”; using for this 
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respectively. The flow of heat in the ideal steam plant is repre- 
sented by the lower diagram, and it will be observed that all the 
losses have ipsa nagd except the flue loss and the heat carried 

ensing water. "There are no jackets, but there is 
an economiser, because, although the boiler is perfect, 31,400 B. T. U. 
cooled down below 
the temperature of the water in the boiler, and a portion of this 
heat can be saved by heating the feed to the steam temperature. 
The heat returnable by the feed is, of course, less than in the case 
of the actual engine, owing to the reduced weight of steam passing 
ee the engine. The heat supplied to the ideal engine is 
therefore :— 


B.T.U. 

eua pande 100,900 
Less returned by feel ES 5,600 
Net heat supplied per minute . 95,500 


The I. H.P. of the ideal steam engine being the same as that of 
the actual engine, the same number of B. T. U. per minute are utilised 
as work upon the pistons, namely, 27,260. The thermal efticiency 


of this ideal steam engine is, therefore, 27,260 _ 9-285, and the 


95,300 
95,300 


B. T.U. per minute per I. H. P. are 643 = 148, as against 221 for 


the actual engine. The actual engine, therefore, requires 73 B. T. U. 


per minute per I. H. P. more than the ideal engine; these heat-units 
are lost on account of imperfections in the actual engine, and can be 
looked upon as a measure of those imperfections. The ideal steam 
engine thus becomes the standard of comparison,” as recom- 
mended and defined by the Committee. 

The number of B.T.U. per minute per I.H.P. required by the 


.ideal eugine depends on the temperature of the steam at admission 


and its temperature at exhaust, and also on whether the steam is 
saturated or superheated. Figs. 4 and 44 in the report have been 
drawn to enable this number of B.T.U.'s or of calories to be read 
off directly in all cases likely to occur in practice. If the number of 
B.T.U. per minute per I.H.P. required by the ideal engine be 
divided by the number needed by the actual engine, there is obtained 
what has been called the efficiency ratio” by the Committee. In 


the numerical case under consideration this ratio is = = 0:67. 


In order to connect this term with recent writings on the steam 
engine, it should be stated that Mr. Willans called this ratio the 
* thermal efliciency ;" he, however, employed exactly the same 
Standard of comparison as that now recommended by the Committee. 
Prof. Osborne Reynolds has called this ratio ‘‘the percentage of 
theoretical efficiency," but his standard of comparison was different. 
Capt. Sankey has called this ratio the standard thermal efficiency, 
and has also suggested a somewhat different standard of comparison. 

In conclusion, the result of the Committee’s work can shortly be 
ssid to consist in the recommendation that the thermal economical 
value of steam engines should be stated in B. T.U. per I. H. P. per 
minute ; in defining the standard engine of comparison ; and in 
giving precise directions for the observations to be taken, and for 
the caleulations to be made, in regard to the foregoing. 


REPORT OF THE COMMITTEE.* 


On the 12th April, 1897, your Committee submitted a preliminary 
report which embodied the gist of the conclusions they had arrived 
at. This report is given in Appendix I.t Your Committee have 
now the honour to forward their final report. There are two 
methods of stating the thermal economical value of a steam engine. 
In the firat, which is principally used for scientific purposes, it is 
expressed as a ratio, and it is in this connection that a so-called 
‹* standard of thermal efficiency is needed: in the second and 
more ordinary method an absolute statement is used, such as lbs. 
of feed-water per I. H. P., or heat units supplied per I. H. P. per unit 
of time. 

Thermal Economical Value Expressed as a Ratio. 

There are several such ratios relating to quite distinct orders of 
ideas, and the term thermal efficiency has been indiscriminately 
used for all of them. For instance, the term has been applied by 
some authors to the ratio which the work done upon the pistons 
of the engine, and shown by the indicator, bears to the heat 
supplied to the engine ; by others to the ratio of the performance 
of the engine, as above defined, to that of some ideal engine ; and 
by others even to some quantity not a ratio at all, although more 
or less representing an economical result. With the view of 
avoiding risk of misunderstanding in future, and of obtaining the 
great advantage which would result from the adoption of a uniform 

* Adopted by the Council, April 26, 1898. 

[t Appendices I. to VI. are omitted from this reprint, but references to 
the appendices have been retained.—En. E.] 

t For the purposes of this inquiry а steam engine will be taken to include 
everything between the boiler side of the engine «top valve and the 
exhaust flange, so that neither the boiler, the feed arrangements, nor the 


- condenser, if there be one, are taken into consideration. 


system of nomenclature, your Committee submit and recommend 
for use the following definitions :—The expression thermal 
efficiency " as applied to any heat-engine should mean the ratio 
between the heat utilised by that engine, and the heat supplied to 
it, or 

th 1 efficien oy = heat utilised as work on the pistons 


heat supplied to the engine 
In the case of any particular actual steam engine this ratio can 
be determined by calculations based on actual experiment in the 
following manner :— | | 

The heat units utilised as work are to be obtained by measuring 
the indicator diagrams of the engine in the usual way to ascertain 
the mechanical work done. The heat supplied to the engine is to 
be calculated as the heat required to produce at constant pressure 
the steam that enters the engine, from water at the temperature 
of the engine exhaust.* This rule applic: whether the steam be 
saturated or superheated ; also whether the engine be non-con- 
densing or condensing.t In the case of an ideal engine working 
between certain temperatures according to some theoretical cycle, 
the term ‘‘thermal efficiency " will equally represent the ratio of 
heat utilised to heat supplied. 

For many important purposes it is required to know both the 
thermal efficiency of а particular engine and the calculated thermal 
efficiency of some ideal engine more or less closely corresponding 
to it. The ratio between these two efficiencies isa matter of special 
importance. This ratio between two efficiencies has often been 
itself called an efficiency, but your Committee think that this use 
of the word has led to no little confusion, and consider it 
undesirable. 

The ideal steam engines thus contemplated are the standards 
of thermal efficiency” which form the subject of the reference to 
your Committee; but, as in the opinion of your Committee the 
use of the words thermal efficiency is undesirable in this con- 
nection, they recommend that such an ideal steam engine be called 
the standard steam enginb of comparison, and that the ratio of 
the thermal efficiency of any actual steam engine to the corres- 
ponding standard steam engine of comparison be called the 
`* efficiency ratio. 

It will be seen from the foregoing that two ratios are required 
to fully express the thermal economical value of а steam engine, 
namely, the thermal efficiency, which gives the proportion of the 
heat utilised as work upon the pistons to the heat supplied, and 
the efficiency ratio, which is the measure of the extent to which the 
actual engine fails to reach the physical possibilities of the condi- 
tions under which it is working. The next step is to decide what 
the standard steam engine of comparison should be. 

Standard Steam Engine of Comparison. 

As is well known, a heat-engine working on the Carnot cycle 
would give the maximum utilisation of the heat supply ; but it is 
impossible for a steam engine to work on this cycle when the 
working substance is saturated steam, unless it be provided with a 
dynamical feed-heater, an arrangement probably outside any 
future development of the steam engine. For an engine using 
superheated steam produced at constant pressure, the Carnot 
cycle is theoretically impossible, even with a dynamical feed-heater. 
An ideal steam engine working on the cycle defined by Rankine, 
Clausius and others: gives the maximum utilisation of the heat 
supply when the working substance is steam, either saturated or 
superheated, when produced at constant pressure, and is to be 
regarded as the perfect steam engine. In this connection it is to 
be observed that every working substance has its own cycle of 
maximum utilisation of the heat supply depending on the method 
in which heat is applied to it. 

Actual steam engines fall far short of the perfect steam engine, 
owing principally to incomplete expansion, to the use of conduct- 
ing materials for cylinders, and to the clearances that have to be 
observed for mechanical and other reasons. Ideal cycles can be 
devised to take account of these practical necessities for each 
particular type of engine, but if such а cycle were devised for 
general use, arbitrary limitations would be required, which your 
Committee do not see their way to recommend. For saturated 
Steam, within the temperature limits at present in use, the 
difference between the thermal efficiency of the Carnot cycle and 


The above is equivalent to the following staternent : — The heat eupplie 
to the engine per minute ia equal to the total heat of the steam entering 
the engine less the water heat at the temperature of the engine exhaust of 
the same weight of water. The temperature of the engine exhaust is 
taken because, theoretically, the feed can be raised by the exhaust to this 
temperature, although the result is not usually realised in practice. 

t Special cases occur when steam is abstracted from the engine before 
final exhaust to heat the feed or when the steam is “reheated in the 
receivers. Subtraction or additions to the heat units supplied must then 
be made, as shown in Appendix VI. 

+ This ideal steam engine has often been called the Clausius engine, but, 
as appears in Appendix VII., Rankine was the firtt to describe its cycle. 
Your Committee therefore prefer to call this cycle the Rankine cycle, and 
it is defined below. 
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of the Rankine cycle is inconsiderable. For instance, if the higher 
temperature limit is 370°Е. and the lower temperature limit is 
110°F., the thermal efficiency of the Carnot cycle is 0 313 
and the thermal efficiency of the Rankine cycle is 0:283. If the 
lower limit of temperature be increased to 212°F. (as in а non- 
condensing engine) the thermal efficiency of the two cycles is still 
closer, viz., 0:19 and 0:178. In view of the fact that the efficiency 
ratio rarely reaches 0:7 in the case of a condensing engine, or 08 
with а non-condensing engine, there would seem to be little 
practical objection to using the Carnot cycle instead of the Rankine, 
while there would be advantage in the former in simplicity of 
calculation. 

For superheated steam, however, there is à much greater differ- 
ence between the thermal efficiencies of the two cycles. For 
instance, if the pressure is 1851b. per square inch absolute, and 
the admission temperature of the steam 650°F., and the lower 
limit of temperature is 100°F., it will be found that the thermal 
efficiency of the Carnot cycle is 0:495 while the thermal efficiency 
. of the Rankine cycle is only 0:31. "Comparison with the Carnot 
engine might in this case give rise to undue expectations as to the 
possibilities of superheated steam.“ After careful consideration, 
your Committee recommend an ideal steam engine working as part 
of the Rankine cycle as the standard steam engine of comparison, 
both for saturated and for superheated steam engines. The 
definition of the Rankine cycle is as follows:—It is assumed 
that all the component parts of the steam plant are perfect, and 
that there are no losses due to initial condensation, leakage, radia- 
tion, or conduction, and that there is no clearance in the cylinder. 
The feed-water required is taken into the boiler at the exhaust 
temperature, and its temperature is gradually raised until that 
corresponding to saturated steam is reached. Steam is then 
formed at constant pressure until dry saturated steam is produced, 
after which, if the steam is to be superheated, heat is added at 


Fid. 2.—Entropy or 6 ф Diagram showing Rankine Cycle for Saturated 
Steam. 


constant pressure and at increasing temperature, until the required 
‘temperature of superheat is reached. The steam is introduced into 
. the cylinder at constant pressure, displacing the piston, and perform- 
ing external work equal to the absolute pressure multiplied by 
the volume swept through by the piston up to the point of cut-off. 
. Beyond that point expansion takes place adiabatically, doing work 
until the pressure in the cylinder is equal to the back pressure 
against which the engine is working. Thesteam is then completely 
exhausted from the cylinder at constant pressure corresponding 
with the lower limit of temperature, work being done on the steam 
by the engine during exhaust, equal to the absolute back pressure 
multiplied by the total volume swept through by the piston. The 
steam is thus removed from the cylinder and the cycle is complete. 
This definition is exhibited on the entropy chart in Figs. 2 and 3. 
The heat supplied to the standard engine of comparison is shown 
by the area aA, A B for saturated steam, and by the area aA,ABSs 
for superheated steam, and the heat utilized is indicated by the 
* The following numerical example also throws some light on this point. 
Suppose that an engine working with superheated steam of 120lb. per 
square inch absolute pressure and 300'F. superheat at admission is stated 
to require 7:610. of feed water per I.H.P. per hour. The temperature of 
the exhaust is 120'F. Can the statement be true ? On calculation itis found 
that the thermal efficiency of the engine ia 3 5 = =0'27. The thermal 
efficiency of the Carnot cycle for the limiting temperatures of 641°F. and 
120°F. is 0°473, so that the actual engine only performs 57 per cent. of 
what the corresponding Carnot cycle engine could do. But the thermal 
efficiency of the Rankine cycle for this superheated steam is 0°268, so that 
the actual engine is claimed to do over 100 per cent. of what the Rankine 
сусе engine could do, or, in other words, does more than ia physically pos- 
sible. Clearly the Carnot cycle helps little in discovering a misstatement 
of tl'e kind, whilst the ltankia? cycle ex; oaes it at once. 


shaded area in each figure. To calculate the heat supply in any 

rticular case, the only data required are the higher and lower 
imits of temperature, and for superheated steam the admission 
pressure as well.* 

Higher Limit of Temperature (ta) and of Pressure. —In the ideal 
Rankine cycle engine just described, the temperature and pressure 
are the same in the cylinder at cut-off as in the boiler or super- 
heater ; but in ап actual engine, the temperature and pressure are 
always less in the cylinder than in the boiler. There are five 
different places at which the measurements can be taken : (1) The 
boiler, (2) The stop-valve, (3) The valve-chest, (4) The cylinder 
during admission, (5) The point of cut-off. The temperature and 
pressure of steam in the boiler, owing to the losses in the connect- 
ing steam-pipes, are of necessity higher than at the stop-valve of 
the engine, and it would be unfair to the engine to reckon these 
losses against it. Moreover cases may arise where the steam is 
superheated in а specially fired superheater close to the engine. 
It is therefore undesirable to measure the upper limit of tempera- 
ture and pressure at the boiler. 

On the other hand, to take the temperature and pressure in the 
cylinder during admission, and stil] more to take them at the point 
of cut-off, would favour the engine by ignoring some of its defects. 

Taking the temperature and pressure at the valve-chest also 
favours the engine. In many cases there are considerable varia- 
tions of pressure in the valve-chest during the stroke, as was shown 
by experiments undertaken for the purpose and described in 
Appendix II. Your Committee, therefore, recommend that the 
upper limit of pressure and temperature be taken close to, but on 
the boiler side of, the stop-valve. 

Lower Limit of Temperature (t, ).—It has been less easy to come 
to а conclusion as to the lower limit of temperature, many views 


Y. 


Fic. 3.—Entropy or 0 ¢ Diagram showing Rankine Cycle for Superheated 
Steam. 


having been expressed on this subject, for the most part tending 
to fix the limit, either in accordance with the conditions affecting 
the exhaust of the actual engine, or at some constant but arbitrary 
value. Experiments were made to ascertain the degree of accuracy 
with which the temperature of the steam in the exhaust of an engine 
could be measured. These are described in Appendix IV., and the 
conclusion drawn from them is that this temperature can 
obtained with suflicient accuracy, either directly by a thermometer 
placed in the exhaust pipe, or indirectly by observing the pressure 
in the exhaust pipe and taking the corresponding steam tempera- 
ture, provided а vacuum gauge of the mercurial barometric type, 
or an indicator, be used to measure this pressure. 

After a considerable amount of discussion, your Committee 
decided to recommend that the lower limit of temperature should 
be measured in the exhaust pipe outside, but close to, the engine. 
This recommendation covers the special cases of an engine working 
against a high back pressure, and of an engine working, st a oon- 
siderable terrestrial elevation, in an atmosphere of low barometric 
pressure. 


Thermal Economical Value expressed in Heat. Units. 


The thermal economy expressed in heat-units has now to be con- 
sidered. It has been frequently pointed out, even as far back as 
1881 by Mr. Mair-Rumley,t that the usual method of expressing 
the thermal economy of a steam engine in lbs. of feed-water per 
hour is inaccurate, because the number of heat-units required to 

o ры cid ыс 


* The formula for the thermal efficiency, of the ideal stesm-engine 
working according to the Rankine cycle is given on the next page. 

t The examples given in Appendix III. illustrate. numerically the effect 
of various lower limits of teinperature. 

t“ On the Independent Testing of Steam-Engines, &c.” Minutes of Pro- 
eeedings Inst. C E., Vol. LXX., p. 313. 
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produce а pound of steam depends upon the circumstances 
of its production. The error is unimportant so long as we 
are dealing with saturated steam, but when using superheated 
steam the error may be as muchas 10 per cent. oreven 15 per cent., 
and cannot therefore be neglected. If the heat supplied to an 
engine per minute, as calculated by the rule given, is divided by the 
I.H.P., we obtain a number which is a true measure of the thermal 
economy of the engine, namely, the number of British thermal 
heat-units supplied per minute per I H P., and a similar number 
can be obtained per B.H.P. Further, the B.T.U. required per 
I.H.P. by the standard steam engine of comparison can also be cal- 
culated, if the limiting conditions are given. The complete state- 
ment can be tabulated as follows, two numerical examples being 
added by way of illustration :— 
Data. Numerical Examples. 
(1) Stop-valve pressure (absolute) lbs. per 


square inch ....... . e 158 185 
(2) Stop-valve temperature, °F. . 362 650 
(3) Exhaust temperature, / . 218 100 
Ill; ⁵ ³ᷣͤAA bre Е 500 1,300 
(5): ВИР онак ĩðâ2 ĩ ⁵ ⁵⁵ аена 450 1,155 
(6) Weight of steam entering engine per 

minute, lbs E . . l7l ³ 222 

RESULTS, 
Actual Engine. 

(7) B. T. U. supplied per minute per І.Н.Р....... 545 ...... 215 
(8) B. T. U. supplied per minute per B. H. P. $85 ...... 242 


Standard Engine of Comparison. 
(9) B.T.U. theoretically required per minute 
per LHP. /n 8 О ...... 136 
(10) Efficiency ratio .................... . 07725 ... 0°633 
The B. T. U. supplied per minute per I Н.Р.” together with 
the B. T.U. supplied per minute per B. H. P.“ give all the infor- 
mation as regards economy needed by the user, and correspond with 
the ** feed-water per I. H. P." and per B. H.P.“ at present in use. 
The addition of the B. T.U. per minute required by the standard 
engine of comparison gives the further information needed for 
scientific purposes. It will be seen that the number of B. T. U. lost 
by imperfections in the actual engine can be obtained by the sub- 
traction of line 9 from line 7, which is a valuable and suggestive 
piece of information. . 
The estimation of ће B. T. U. supplied by I. H. P. from the usual 
observations made at trials is easy. For instance, suppose the 
following observations are made with an engine using saturated 


Bteam :— 


LH m PT 
Weight of steam entering engine per minute... 108'5 Ibs. 
Stop-valve pressure ttm . 170 lbs. per sq. in. abs. 
Exhaust pressure FF 2 Ibs. „ 5 
The heat supplied per pound of feed is 1,194 108 5 Ur B.T.U. 
Hence the B.T.U. per minute per tipo 820 00 _ 299, 


The B.T.U. per H.P. for the standard engine of comparison can 
be calculated as follows :—The formula” for the thermal efficiency 


of the Rankine cycle for saturated steam is 
Ta — т.) (1 + 10 = Т, һур log Е 


tT a~ 26 
in which formula the increase in the specific heat of water at 
higher temperatures affects the numerator and denominator nearly 
equally. The B.T.U, per minute per Н.Р. for the standard engine 
of comparison is 42:4 divided by the thermal efficiency of the 
Rankine cycle thus :—For saturated steam, the D. T.U. per minute 
per H.P. for the standard engine of comparison is :— 
42:4 (L, ＋ T, - T.) 


Euge ay улты ы UR. 
(T.- T.) (.) 1. hyp log T. 


апа similarly for superheated steam it is :— 
42:4 {La + Ta T. +048 (Tas- Tall 


6 
It will be noticed that the usually accepted figure of 0:48 for the 
specific heat of superheated steam at constant pressure has been 
taken, although this figure is open to much doubt. These for- 
mulas being somewhat complex, the curves shown in Fig. 4 have 
been prepared,t from which the B.T.U. per minute per H.P. in 
the case of saturated steam can be read off directly. + 


. * Meaning of the letters used in the following formulas :--- 
Т, absolute temperature of saturated ateam at stop-valve pressure. 
: of superheated steam at stop-valve. 
с " " in exhaust. 
La latent teit of steam at Temperature T.. 


1 as ” N 


t From Fig. 4a which has been added by request of the Council, the 


caloriea рег minute рег kilowatt can be read off. 
+ Thus, for ta = 550? aud f. 212? the figure is 208. 


, In the case of superheated steam, the figure is obtained by apply- 
ing a correction to that got for saturated steam. At the bottom of 
Fig. 4 is a set of curves marked ‘coefficient for superheat cor- 


in 
Q, 


VALUES OF de 


COEFFICIENT FOR BUPERHEAT CORRECTION 
an a Gm einen Gap bin GE | 2222233 


o 00 —— E T — — — — 
o ooo Eze БО С 
= a 4°. 


Temperatures ате expressed in degrees Fahrenheit. 
Fia. 4.— Curves showing British Thermal Units expended per minute 
per I. H.P. by the Standard Engine of Comparison, viz., the Ideal Steam- 
Engine forming part of the Rankine Cycle. 
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Temperatur-8 are expressed in degrees Centigrade. 
Fic. 44 —Curves showing Kilogramme-Calories expended per minute 
per Kilowatt by the Standard Engine of comparison, viz., the Ideal Steam- 
Engine forming part of the Rankine Cycle. 
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rection.“ Against the temperature of saturation corresponding to | to add to the heat expended and also to the work done. He finally expresses 


the stop-valve pressure, and on the curve corresponding to the 
temperature of the superheated steam (ta, ), is found a coefficient. 
This coefficient multiplied by the exhaust temperature, and by the 
B.T.U. already found, gives the deduction to be made from these 
B.T.U.* Further numerical examples are given in Appendix III. 
It is further to be observed that this method of statement is appli- 
cable to all heat engines, whether using steam, gas, oil, or air. 
Calculations in respect of fuel consumption are more readily made 
than when the feed per I. H. P. is given, as will be seen on referring 
to Appendix V. 


Relation between Thermal Economy Expressed in Heat- Units and 
as a Ratio. 


" The thermal efficiency is proportional to the inverse of the 
B.T.U. required per minute per I.H.P., and if we divide the 
energy of lH р. per minute expressed in thermal units, namely, 
424 Ъ the B. T. U. required per І. H. P. per minute, we obtain the 
thermal efficiency.t The efficiency ratio, as defined, is equal to 
the B.T.U. supplied per minute per I.H.P. to the actua) engine 
divided by the B. T. U. theoretically required per I. H. P. per minute 
by the standard engine of comparison. $ 


Recommendations by the Committee. 


Having considered the various questions connected with the 
subject, as detailed in the Report, your Committee recommend :— 

1. That thermal efficiency” as applied to any heat engine 
should mean the ratio between the heat utilised as work on the 
piston by that engine and the heat supplied to it. 

2. That the heat utilised be obtained by measuring the indicator 
diagrams in the usual way. 

3. That in the case of a steam engine, the heat supplied be 
calculated as the total heat of the steam entering the engine leas 
the water-heat of the same weight of water at the temperature of 
the engine exhaust, both quantities being reckoned from 32°F. 

4, That the temperature and pressure limits, both for saturated 
and superheated steam, be as follows :— 

Upper limit : the temperature and pressure close to, but on the 
boiler side of, the engine stop-valve, except for the purpose of 
calculating the standard of comparison in cases when the stop-valve 
is purposely used for reducing the pressure. In such cases the tem- 

rature of the steam at the reduced pressure shall be substituted. 
in the case of saturated steam the temperature corresponding to the 
pressure can be taken. 

Lower limit: the temperature in the exhaust-pipe close to, but 
outside, the engine. The temperature corresponding to the pressure 
of the exhaust steam can be taken. 

Б. That а standard steam engine of comparison be adopted, and 
that it be the ideal steam engine working on the Rankine cycle 
between the same temperature and pressure limits as the actual 
engine to be compared. 

6. That the ratio between the thermal efficiency of an actual 
engine and the thermal efficiency of the corresponding standard 
steam engine of comparison be called the efficiency ratio. 

7. That it is desirable to state the thermal economy of a steam 
engine in terms of the thermal units required per minute per 
I.H.P., and that, when possible, the thermal units required per 
minute per B. H.P. be also stated. 

8. That, for scientific purposes, there be also stated the thermal 
units required per minute per H.P. by the standard engine of com- 
parison, which can readily be obtained from a diagram similar to 
that given in Fig. 4, and from which the efficiency ratio can be 
deduced. 

Your Committee would also suggest that in Papers submitted to 
the Institution bearing on steam engine economy authors be invited 
to conform to the above recommendations. 


APPENDIX VII.—-NorE on rug RaNKINE CYCLE. 


The recommendation of the Committee that the cycle usually known as 
the cycle of the “ Clausius engine” in this country should in future be 
called the “ Rankine cycle " is based on the following :— 

Rankine described the cycle in question in his Paper “On the Geome- 
trical Representation of the Expansive Action of Heat, and the Theory 
of Thermodynamic Engines,” read before the Royal Society on 
January 19, 1854, and published in the Philosophieal Transactions for 
that year in 1855. This Paper is contained in his * Miscellaneous Scientific 
Papers," and on p. 400, in раг. 46, entitled“ Ећсіерсу of a Vapour 
Eogine without Compression," Rankine takes the case of a Carnot cycle, 
and tinds that the result of dispensing with the adiabatic compression is 


Thus, let tu, = 5.0 leg. p, = 1551Ь. (so that ta = 5504еџ.), and t, = 2124ер 
Against do0deg., and on the curve for 500deg., we read the coefficient 0°00015. 
Tais gives the correction thus: 0:00215- 212 x 265=8°5, and 265 -- 8:5 
= 2565, the number of B.T.U.’s required, 


t Thus in the first numerical example the thermalefticiency іч bog. 0:123. 
t In the numerical example for saturated steam, this efficiency ratio is 
250 | 


345 = 07725, and in the example for superheated steam it is 156 = 0:633, 


the thermal efficiency as follows: — 

Ki(r,- of hyp. log. E 
ль Мааа fo 5 te T 
L, + Kr, - 72) 


where 7 — x eignifies absolute temperature. His formula for the work 
done is— | 


ph {т эйе е (1+вур log 1 5) \. 
- 72 — К 


трт К 


Power developed r,—7. 
Heat expended т, – к 


Clausius described the same cycle in a memoir published in Poggendorff's 
Annalen in March and April, 1856, and contained in his “ Mechanical 
Theory of Heat.” He considers a continuous process with a boiler, cylinder, 


‘condenser and feed-pump, and also takes a mixture of steam and water at 


the end of the isothermal admission. His formula for the work done is— 


Am z i To Me (т, - To T, log gp 
1 
where А is the thermal equivalent of the unit of work. 
m, is the weight of steam at the end of admission. 
M is the weight of steam and water. 
r, heat required to vaporise the unit mass at the temperature T.. 
c mean specific heat of the liquid. 

After this formula Clausius inserts a footnote, which appears in Hirst's 
translation of the edition of 1867 (p. 161), but not in the German edition 
of 1876. This footnote ia as follows :— 

* The above equations, representing the amount of work under the two 
simplifying conditions introduced at the close of Art. 19,* were developed 
by me some time ago, and publicly communicated in my lectures at the 
Berlin University as early as the summer of 1854. Afterwards, on the 
appearance in 1855 of the Philosophical Transactions for the year 1854, I 
found therein a memoir of Rankine's ‘On the Geometrical Representation 
of the Expansive Action of Heat and the Theory of Thermodynamic 
Engines,’ and was surprised to learn that at about the same date Rankine, 
quite independently and in a different manner, arrived at equations which 
almost entirely agreed with mine, not only in their essential contents, but 
even in their forms ; Rankine, however, did not take the circumstance iuto 
consideration that, when entering the cylinder, a quantity of liquid is 
mixed with the vapour. By the earlier publication of this memoir [ lost, 
of course, all claim to priority with respect to this part of my investiga- 
tion ; nevertheless, the agreement was so far eatisfactory as to furnish me 
with a guarantee for the accuracy of the method I had employed.” 

It is also important to observe that this cycle is called the “ Rankine 
Cycle" in America, by Prof. Thurston, for instance. 
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ROTATION OF THE PLANE OF POLARISATION OF 
ELECTRIC WAVES BY A TWISTED STRUCTURE? 


BY PROF. J. CHUNDER BOSE, M.A., D.SC. 


In my previous paperst I have given accounts of the double 
refraction and polarisation of electric waves produced by various 
crystals and other substances, and also by strained dielectrics. An 
account was there given of the polarisation apparatus with which 
the effects were studied. In the present investigation effects had 
to be studied which were exceedingly feeble. The apparatus had, 
therefore, to be made of extreme sensitiveness ; but the secondary 
disturbances became at the same time more prominent, and the great 
difficulty experienced was in getting rid of these disturbances. In 
one of my communications I alluded to the fact that these secondary 
disturbances are to a great extent reduced when the radiators are 
made small. The advantage of а large radiator is the compara- 
tive ease with which the receiver can be adjusted to respond to 
the waves, but this advantage is more than counterbalanced by the 
increased difbculty with the stray radiation and other disturbances. 
On the other hand, with small radiators, the difficulty is in the 
proper adjustment of the receiver. It then becomes necessary to 
have very exact adjustments of the receiver, both as regards the 
pressure to which the sensitive spirals are subjected and the 
E.M.F. acting on the circuit. It is only after some practice that 
the peculiarity of each receiver is properly understood, when it 
becomes easy to make the necessary adjustments by which the 
receiver becomes quite certain in action. For various reasons the 
radiation emitted by small radiators are more favourable for work 
requiring great delicacy. | 

In order that the surface of the radiator should be little affected 
by the disintegrating action of the sparks, I use a single spark for 
producing a flash of radiation. There used to be, however, some 
uncertainty from a discharge occasionally failing to be oscillatory. 
The cause of this uncertainty is ascribed to the deposit of dust on 
the sparking surface. For greater certainty of action some observers 
immerse the radiator in oil. The use of oil is, under any circum- 
JJV 8 


* Viz., no losses in ports, &c. 

t Paper read before the Royal Society. | 

+ “Оп the Polarisation of the Electric Ray by Double-refracting 
Crystals,” Journal of the Asiatic Society of Bengal, May, 1895; and “Оп 
a New Electro-polariscope," The Electrician, December 27, 1895. 
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ments, when the radiator has to be placed in different azimuths. I 
have for these reasons avoided the oil-immersion arrangement, and 
have tried to secure certainty of oscillatory discharge without this 
expedient. Attention was specially paid to the coil and the primary 
break. А radiator has also been constructed which is found to be 
extremely eflicient. It consists of two platinum beads, each 2mm. 
in diameter, separated by 0:-3mm. spark-gap. There is no inter- 
posed third ball This radiator, though kept exposed for days 
without any protecting cover, was yet found to give rise to & suc- 
cession of effective discharges without a single failure. I even went 
во far as to pour a stream of dust on the radiator, in spite of which 
severe treatment, the sparks were found to be quite effective in 
giving rise to electric oscillation. 

The receiver, too, is perfectly certain in its action, and various 
degrees of sensitiveness may be given to it. In the following 
experiments, the sensitiveness had to be very greatly enhanced, and 
this, as alluded to above, was secured by proper adjustments. The 
secondary disturbances were got rid of by careful screening. But 
one serious difficulty was encountered at the very outset, in the 
failure of the polariser to produce complete polarisation. In my first 
experiments on polarisation (the receiver then used not having been 
very sensitive), polarisers made of wire gratings were found effective. 

Butin my later experiments with still more sensitive receivers, I 
found that, owing probably to the want of strict parallelism of the 
wires and the difficulty of exactly crossing the analyser and polariser, 
it was impossible to produce total extinction of the field. I then 
made a polariser and analyser by cutting parallel slits out of two 
square pieces of thick copper. When the square pieces were adjusted 
with coincident edges, the analyser and polariser were either exactly 
parallel or exactly crossed. This improvement enabled me to carry 
out successfully some of the more delicate experiments. In the 
present course of investigation the sensitiveness of the receiver had 
to be raised to a still higher extent, and it was found that the 
polariser hitherto found efficient failed to produce complete pola- 
risation, so that even when the polariser and the analyser were 
exactly crossed the non-polarised portion of radiation was of suffi- 
cient intensity to produce strong action on the receiver. 


Fic. 1.— Polarisation apparatus. B, the radiating box; Р, the polariser ; 
A, the analyser ; S, S', the screens ; К, the receiver. 


In the Paper **On the Selective Conductivity exhibited by some 
Polarising Substances "* I described а book-form of polariser, when 
an ordinary book was shown to produce polarisation of the trans- 
mitted beam, the vibrations parallel to the pages being absorbed, 
and those at right angles transmitted in a polarised condition. The 
advantage of this form of polariser was that the extent to which the 
rays were polarised depends on the thickness of the polarising 
medium. The rays could thus be completely polarised by giving 
the medium а sufficient thickness, this thickness being determined 
· by the intensity of the radiation used and the sensitiveness of the 
receiver. The necessary thickness of the book-polariser may be 
materially decreased by making the book consist of alternate leaves 
of paper and tinfoil. 'The book being strongly compressed, blocks 
of suitable size are cut out to form the polariser and the analyser. 
Each of these blocks is then enclosed in a brass cell, with two cir- 
cular openings on opposite sides for the passage of radiation. The 
size of the polariser I use is 6 x 6om., with a thickness of 4 бст. ; 
the aperture is 4cm. in diameter. These polarising cells I find to 
be quite efficient ; when two such cells are crossed, the field is com- 
pletely extinguished. | 
e diagram explains the general arrangement of the apparatus, 
mounted on an optical bench. The spark gap of the radiator is 
horizontal. The polariser, with the leaves vertical, is placed on a 
shelf attached to а screen of thick brass plate 35 х Збст. In the 
centre of the plate there is a circular opening 4cm. in diameter; 
this 1 may be varied by a series of diaphragms. There is a 
second similar screen with a shelf for the analyser, which is placed 
with the leaves horizontal. Behind the analyser is the receiver. 
In the space between the brass plates is placed the substance to be 
examined. Previous tests are made to see whether all disturbing 
causes have been removed. The sensitiveness of the receiver is 


* Proc. Roy. Soc., Vol LX. и 
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occasionally tested by interposing one's fingers at 45deg. between 
the crossed polariser and analyser ; this should, by partially restoring 
the field, produce strong action, provided the receiver is in a fairly 
sensitive condition. Care should be taken that there are no metallic 
masses between the screens, as reflection from metals is found to 
roduce ** depolarisation," the rays being then elliptically polarised. 
he substance to be examined should not, for very delicate experi- 
ments, be held by the hand owing to the disturbing action of the 
fingers. It is preferable to have the substances supported ou 
stirrups made of thin paper. The above are some of the main pre- 
cautions to be taken in carrying out the following experiments, 
where the effecta to be detected are very small, and therefore likely 
to be masked, unless all disturbing causes are carefully excluded. 

I have in а previous communication made mention of the double 
refracting property of fibrous substances like jute. The field is 
restored when a bundle of jute is placed at 45deg. between the 
crossed polariser and analyser. There is, however, no depolarisa- 
tion effect when the axis of the bundle is parallel to the direction 
of the ray. I now took three similar bundles, A, B, and C, of 
parallel fibres of jute 10cm. in length and 4 бст, in diameter. No 
change was made in the bundle A, which was kept as a test one. 
The bundles B and C were then twisted, B in a right-handed direc- 
tion and C in a left-handed direction. The interposition of the 
untwisted bundle А between the crossed polariser and analyser did 
not produce any effect, but strong action was produced in the 
receiver when the bundles, twisted to the right or to the left, were 
so interposed. It thus appeared as if the twisted structures pro- 
duced an optical twist of the plane of polarisation. : 

"The further experiments to be described below may be of some 
interest in connection with the optical rotation produced by liquids. 
Here two different classes of phenomena may be distinguished :— 

1. The rotation induced by magnetic field ; this rotation, among 
other things, is dependent on the direction and intensity of the 
magnetic field, and 1s doubled when the ray is reflected back. 

2. The rotation produced by saccharine and other solutions, 
when the rotation is equal in all directions and simply 5 
to the quantity of active substances traversed by the ray; the 
rotation in this case is neutralised when the ray is reflected back. 

The difficulties in the way of explaining the rotation produced by 
liquids are summarised in the following extract: It is, perhaps, 


Fio. 2.—Jute Elements. 


not surprising that crystalline substances should, on account of 
some special molecular arrangement, possess rotatory power, aud 
affect the propagation of light within the mass in a manner depend- 
ing on the direction of transmission. The loss of this power when 
the crystalline structure is destroyed, as when quartz is fused, 
is consequently ап event which would be naturally expected, 
but the 5 of it in all directions by fluids and solutions, in 
which there cannot bs any special internal arrangement of the 
mass of the nature of a cyrstalline structure, is not a thing which 
one would have been led to expect beforehand. To Faraday it 
appeared to be а matter of no ordinary difficulty, and I am not 
aware that any explanation of it has ever been suggested. It is 
just possible that the light, in traversing a solution in which the 
molecules are free to move, may, on account of some peculiarity of 
Structure, cause the molecules to take up some special arrange- 
ment, so that the fluid becomes as it were polarised by the trans- 
mission of the light, in a manner somewhat analogous to that in 
which a fluid dielectric is polarised in a field of electrostatic force. “ 

In order to imitate the rotation produced by liquids like sugar 
solutions, I made small elements or ‘‘molecules”’ of twisted jute, of 
two varieties, one kind being twisted to the right (positive) and the 
other twisted to the left (negative). I now interposed a number of, 
say, the positive variety, end to end, between the crossed polariser 
and analyser; this produced a restoration of the field. The same 
was the case with the negative variety. I now mixed equal numbers 
of the two varieties, and there was now no restoration of the field, the 
rotation produced by cne variety being counteracted by the opposite 
rotation produced by the other. To get complete neutralisation, it 
is necessary that the element should be of the same size, and that 
the two varieties should be twisted (in opposite directions) to the 
same amount. "The experiment was repeated in the following order, 


* Preston, “ On Light," 2nd ed., p. 421. 
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to avoid any uncertainty due to the possible variation of the sensi- 


tiveness of the receiver. The receiver is adjusted to a particular 


sensitiveness, and as long as itis not disturbed by the action of radia- 
tion, the sensitiveness remains constant, A mixture of opposite 
elements is first interposed, the receiver continuing to remain unaf- 
fected. From the mixture of positive and negative varieties, one 
set, say the negative, їз now rapidly withdrawn, and an equal 
number of positive substituted. The receiver which has not been 
disturbed since its first adjustment is now found to respond, all 
the elements conspiring to produce rotation in the same direction. 
It will be seen that the two experiments are carried out under 
identical conditions. 

In the above we have electro-optic analogues of two varieties of 
sugar—dextrose and levulese. There is also the production of an 
spparently inactive variety by the mixture of two active ones. It 
is to be noted that there is no polarity in the elements, in the sense 
we use the term in reference to, say, magnetic molecules. There 
is nothing to distinguish one end of the jute element from the other 
end; indeed, a right-handed element would appear right-handed when 
looked at frum either end. It thus happens that if the rotation is 
determined by the direction of the twist, two molecules of the same 
variety will always conspire, whether they are arranzed as ab, cd, 
or, to take the extreme case, as ab, dc (with the second molecule 
reversed). The assumption of any particular arrangement of mole- 
cules is thus not necessary in explaining the rotation. The average 
effect produced by а large number of active elements interspersed 
in an inactive medium will thus be the same in all directions, 
and proportional to the number of molecules traversed by the ray. 
As there is no polarity in the molecule, a right-handed element will 
always produce the same kind of rotation, say, to the right of an 


observer travelling with the ray. The rotation produced when the 


ray is reversed by reflection will thus be in an opposite direction, 
and the two rotations will neutralise each other. But if the 
molecules exhibit any polarity, that is to say, if the effects produced 
by the two ends of the same molecule are opposite, the resultant 
effect produced by а number of such molecules arranged in hap- 
hazard directions, will be zero. In order that the effects produced 
by the molecules may conspire, it is necessary that they should 
take up а special arrangement like the disposition of molecules in а 
magnetised rod. It is seen that in this case the rotations of the 
direct and the reflected rays are in the same direction, and the 


resultant rotation is therefore doubled. There is some analogy. 


between the action of such polarised molecules and of sub- 
stances which, when placed in a magnetic field, rotate the plane of 
polarisation. 


THE REDUCTION TO NORMAL AIR-TEMPERATURES 
OF THE PLATINUM-TEMPERATURES IN THE 
LOW-TEMPERATURE RESEARCHES OF PROFS, 
DEWAR AND FLEMING.* 


BY J. D. HAMILTON DICKSON, M A. 


The measurement of temperature by means of platinum depends 


upon the two following propositions :—(1) That for a given piece 
of pure annealed platinum-wire the temperature is a single-valued 
function of the electric resistance. This proposition is due to Prof. 
Callendar (1886), and has been fully verified by many subsequent 
observers. The second proposition is :—(2) That however different 
specimens of pure annealed platinum-wire may vary among them- 
selves, nevertheless they agree in giving the same normal air- 
temperature of any enclosure in which they may be simultaneously 
placed. This proposition might, at first sight, appear as a logical 
deduction from the first ; but a little consideration will show that 
the two propositions are equally fundamental, and equally 
necessarily due to experiment. We are indebted for it to the 
careful researches of Mr. E. H. Griffiths. Theory has not yet pro- 
vided the formula referred to in the first proposition ; meanwhile, 
Prof. Callendar has devised a double formula—or, rather, a formula 
with a correction—which amounts to the expansion of the electric 
resistance of the platinum-wire in powers of the temperature, 
and leads to a somewhat troublesome reduction before finally 
obtaining the normal air-temperature required. I have given 
reasonst to show that another empiric formula amounting to the 
expansion of the temperature in puwers of the electric resistance 
of the wire, while tree from some theoretical faults attached to 
other forinu'ie, is at leas; as good as the compound formule of 
Prof. Calleudar, and evades the undesirable idea of ** platiuum- 
temperatures." 

The end I had in view in getting this formula was the reduction 
to normal air-temperatures of the platinum-temperatures in which 
the results were expressed, of the many and important researches 
of Profs. Dewar and Fleming in their varied investigations at low 


* From the PA. Maj. 
T P^. Mag., 1897, XLIV., р. 445.. 


temperature. In furtherance of this end, Messrs. Petavel and 
Morris, who 80 ably assisted them in their investigations, told me 
that the piece of platinum wire which forms the body of the 
platinum-thermometer employed by Profs. Dewar and Fleming, 
and referred to as ‘‘ P,,” is the identical piece of wire whose varia- 
tions of electric resistance with temperature are given on p. 282 of 
Phil. Mag. for Sept., 1893, Vol. XXXVI.* The experiments on 
this wire there recorded range over nearly 300deg., namely, from 
about ~ 200°C. to about 4-100 C. The normal air-temperatures 
observed are given down to the freezing point of water, while 
lower temperatures are merely indicated. "Thus, one low tempera- 
ture which I have employed is indicated as ** taken in solid carbonic 
acid and ether," and the other as taken in liquid oxygen boiling 
at 760 millim." I have assumed that the former of these tem- 
peratures has most probably Regnault’s value, —78*:2 C.; and there 
seems to be a general convergence of opinion towards - 1825 C. as 
the value of the latter. 

With these data, and with the details immediately following, the 
annexed table has been constructed, reducing the ‘‘ platinum- 
temperatures " expressed by means of Profs. Dewar and Fleming's 
platinum-thermometer ** Р,” to normal air-temperatures on the 
centigrade scale. 


Reduction to Degrees Centigrade of the Platinum-Temperatures in 
Profs. Dewar aud Fleming's Low-Temperature Observations as 
Recorded by their Thermometer Pi.“ 

These pt-degreea are reduced to resistances R by means of their formula 

“R =0010375 (pt + 2830)" on p. 100, Phil. Mau., July, 1895; and these 

resistances are then converted into centigrade degrees by formula (11) 

on p. 4553, Phil. Mag., Dec., 1897, viz. :— 

“(R + 20:529025): = 0:53270015 (t + 1048°4396).” 


Diff. for 


> | pa Diff. for! „ „ Я сеч |Diff. for 
pt ЁС. | 1 pt. | pt . | С. 1 рё, pt š t C. 1 рё. 
100 | 9985 1.016 30 - 2881, 0.9% | - 160 |-14985| 09% 
95 | 9477 1.010 35 - 3361] g-ga | -165 |- 15433] 0898 
90 | 8960: joya |- 49 j- 3839) 0.954 170 |- 15882) 0-895 
85 | 8462) 1010 |- 45 ~ 4316| 0.952 175 165.0 0.94 
80 79.50 1.083 50 - 4792| 0952 180 |-167°77| 0-890 
75 | 7452| 1.006 |- 55|- 5268] 0948 185 17222 0.990 
70 | 6949, 1.004 |- 60 |- 5742| 0.945 180 | - 17667] 0.889 
60 | 5946, 7.000 |- 70 - 6683| 0942 200 |- 18553! 0882 
Be ы Quom roo от Ose conu rio ров 
д9! 0:996 94 0936 | 515 % %, 0873 

45 44:49 ` 0:993 |^ 85 = 80:94 0-934 [7445 |- 19873 (826 
40 | 39°52 0.990 - 90'- 8561| paso | % % | gs7 
i N 354 | _ Of YT 47 
"ID т EEE 
0986 & VV 

25 24°70 0-984 —105 - 99°56 0:924 =a |- 2117 ONS 
£0 | 1978 0932 110 - 104-18] 6.994) % | - 22091) gag] 


15 | 1487; — 115 - 108:80 = 245 —2 5. 
81: 0-980 | 0:922 | ^ “4 4% 0860 


0:918 olt йы у Qe 
5| 508' ha-g |-125 -11800! g. -455 | ~ 232431 9958 
0| 0:20; 0976 150 — 129-53] 0916 | о |-24772| бу 
| 0:972 0:914 - A 85 
- 5|- 466! 9.975 155 .—12715| 0912 46? | - 24200 0.882 
-10 |- 951 0863 - 140 151.71 908 270 | - 24026 (узо 
-15|-1435 0.9566 145 13675 i |- 25091] („50 


-20 |-1918 0969 150 140 79 6908 % 264% p837 
-25 240 02 155 145032 577 08 


The numbers in italics are outside the range of experiment. 


This table is available for the following Papers :— 

1. “The Electrical Resistance of Metals and Alloys at Temperatures 
Approaching the Absolute Zero," Phil. Mag., 1893, XXXVI., p. 271; 
The Electrician, 1895, XXXI., p. 529. 

2. Thermo-Electric Powers of Metals and Alloys between the Tem- 
peratures of the Boiling Point of Water and the Boiling Point of Liquid 
Air." Phil. Mag., 1895, XL., p. 95; Zhe Electrician, 1895, XXXV., р. 365. 

5. “The Variation in the Electric Resistance of Bismuth when Cool 
to the Temperature of Solid Air.” Phil. Mag., 1895, XL., p. 503; 
Electrician, 1895, XXXV., p. 612. 

4. “Electric and Magnetic Research at Low Temperatures.” The Elce- 
trician, 1896, XXXVII, pp. 501, 338. 

5. “ On the Electrical Resistivity of Bismuth at the Temperature of 
Liquid Air." Proc. Roy. Soc., 1896-97, LX., p. 72. 

6. “On the Electrical He-istivity of Pure Mercury at the Temperature of 
Liquid Air." Proc. Roy. Soc., 1896.97, LX., p. 76. 

7. “On the Maguetic Permeability and Hysteresis of Iron at Low Tem- 
peratures.” Proc. Roy. Soc., 1896.97, LX., p. 81. 

8. " Note on the Dielectric Constant. of Ice and Alcohol at very Low 
Temperatures." Pro. Roy. Soc., 1896-97, LXI., p. 2; The Eltetrietan, 
1597, XXXVIII., p. 748. 

9. “On the Dielectrie Constants of certain Frozen Electrolytes at and 
8 10 „ of Liquid Air.“ Proc. Roy. Soc., 1896-97, 

ХІ., p. : 

10. On the Dielectric Constants of Pure Ice, Glycerine, Nitro-Benzol 
and Ethylene Dibromide at and above the Temperature of Liquid Air. 
Proc, Roy. Soc., 1896-97, LXI., p. 316. | 


= 232 ͤ PM poe СС 
* See also this Paper, where it is stated that the same wire is used to 
measure the temperatures recorded in it, p. 275. 


11. “Оп the Dielectric Constants of certain Organic Bodies at and 
below the Temperature of Liquid Air.” Proc. Roy. Soc., 1896-97, 
LXI., p. 358. 

12. “Оа the Dielectric Constants of Metallic Oxides Dissolved or Sus- 
pended in Ice Cooled to the Temperature of Liquid Air." Proc. Roy. Soc., 
1896-97, LXI., p. 368. 

15. "Further Observations on the Dielectric Constants of Frozen 


Electrolytes at and above the Temperature of Liquid Air." Proc. Roy. 
Soc., 1696-97, LXI., p. 380. 
14. “Electric Research at Low Temperatures." The Electrician, 1897, 


XXXIX, p. 645. 
15. “A Note on some Further Determinations of the Dielectric Con- 


stants of Organic Bodies and Electrolytes at very Low Temperatures." 
Proc. Roy. Soc., 1897-98, LXII., p. 250. 


CORRESPONDENCE. 


— —— 
THE GALVANOMETER IN BRIDGE WORK. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm.: In reference to the interesting article under the above 
heading by Mr. W. J. Murphy, which appears in your last week's 
issue. As regards the constant of my form of galvano- 
meter, a3 suspended for sea use, might I point out that this is 
mainly a question of suspension. In point of fact, by simply 
suspending the coil with wires finer or stouter, as thecase may 
be, than those used for Mr. Murphy's comparisons, the “ figure 
of merit” can be increased or still further reduced within 
very wide limits, without in any way impairing the practical 
efficiency of the instrument. For ship work it is only necessary 
that the suspending wires be sufficiently rigid to prevent the 
disturbing effects due to the suspended system sagging when 
the vessel rolls and pitches; but even with an exceedingly 
rigid suspension the instrument, as compared with fixed coil 


galvanometers, is highly sensitive for bridge work or tests by 


ihe null method, while by employing finer suspensions, a far 

greater degree still of sensibility can be obtained for all tests. 
The numerous other fundamental advantages of this type of 

galvanometer for shipboard and general: use need not now be 

dwelt upon.—Yours, &c., Н. W. SurLrvaN. 
19, Great Winchester-street, E.C. 


THE COMPARISON OF LOW RESISTANCES. 
TO THE EDITOR OF THE ELECTRICIAN. | 

Siz: As Mr. Fisher has now admitted that the comparison 
of low resistances of the order of 10 microhms, by the potentio- 
meter method, requires a special laboratory class of instrument, 
and a ratio box or slide and special galvanometer in addition, and 
cannot be satisfactorily conducted under the conditions which 
I was considering with the commercial form, it is unnecessary 
that I should further discuss that question. It appears, how- 
ever, that I have failed to make my meaning clear with regard 
io the importance of taking due precautions to avoid or 
eliminate thermo-electric effects in comparing low resistances. 
In my experienco these effects are the most serious source of 
error and difficulty, especially in the German and American 
bypes of shunt, and are, nevertheless, apparently in many cases 
entirely disregarded. | 

If a thermo-electric P.D. exists, the resulting error will, of 
course, be the same, whether the measurement of the resist- 
ance be made by the potentiometer or the bridge method. 
There is no particular virtue in either method which makes it 
possible to disregard thermal effects, but in the bridge method 
it is easier to eliminate them. Whether or no the 
“Crompton” pattern of low resistance is more free than 
other types from this source of error does not affect the 
question of the comparison of the two methods of measurement. 


I have already explained the reason why the existence of 


thermo electric effects may be of less importance in current 
measurement with an “ ordinary"' potentiometer than it 1s in 
the comparison of very low resistances by any of the methods 
under discussion. 16 is simply a question of the proportion 
which the thermo-electric P.D. bears to the P.D. due 
to the passage of the testing current. But perhaps 
it wil make the matter clearer if a concrete instance 
is taken. Suppose а resistance of 500 microhms, such 
as that so repeatedly quoted by Mr. Fisher, io be em- 
ployed, as described, for measuring a current of 1,500 
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amperes. The P.D. on its terminals will be 750 millivolts, 
and, even if its temperature is raised 80°C. by the current, it 
is quite possible that any thermal effects which may be pre- 
sent will not exceed !th of 1 per cent., which is the limit of 
accuracy of the test quoted by Mr. Fisher for this resistance. 
It would be fairly safe, therefore, to disregard possible thermal 
effects in a current measurement of this order with an ordinary 
potentiometer. The P.D. to be measured is also large enough 
to admit of ample accuracy “ when the scale of the instru- 
ment is adjusted to read direct in volts by the aid of a 
standard cell in the usual manner.” 

It is obvious, however, that a resistance of this magnitude 
would be unnecessarily wasteful of power if used continuously 
on а switchboard for the purpose of indicating or recording 
the load. It would absorb more than a kilowatt at 1,500 
amperes. The recording potentiometer, which I described in 
your last issue, would require a shunt of only 5 microhms, 
with an expenditure of only 11 watts at 1,500 amperes, to 
record the load on a scale of 5in. to 1,000 amperes. An ordi- 
nary Weston instrument would require a shunt of about 20 to 
80 microhms for the same purpose, but would nof, of course, 
record the load in pen and ink. Resistances of this low order, 
intended for continuous use on а switchboard, are in quite в 
different category to those quoted by Mr. Fisher, and it is in 
the testing of these ammeter shunts that errors due to the 
existence of thermal effects begin to be of greater importance. 

Suppose that a shunt of 5 microhms were being tested with 
а current of 150 amperes as described in my original commu- 
nication of July 8th. The P.D. on its terminals would be 
only three-quarters of a millivolt, or one thousand times smaller 
than in the case quoted by Mr. Fisher. Even if the shunt 
were designed to carry а current of 20,000 amperes with a 
rise of only 10'C., it is quite possible (especially if the test 
had to be carried out in situ in the power house) that accidental 
differences of temperature might produce a thermo-electric 
P.D. of several microvolts, whereas even a single microvolt 
would exceed one-tenth of 1 per cent., which was the limit of 
accuracy aimed at in the particular test quoted. To produce 
an equal proportionate error in the case quoted by Mr. Fisher, 
the thermo-electric P.D. would have to be a thousand times 
larger, а difference of order so great as to suggest caution in 


applying conclusions drawn from the one case to support a 


charge of incompetence against the observer in the other. 

Mr. Fisher is again particularly unfortunate in assuming 
that I did not include his laboratory among those which 1 
visited in 1891 and in 1892. It happened that I was intro- 
duced by a director, and was twice shown over every detail of 
the work by Mr. Crompton himself, who very kindly and 
generously gave me all the information I wanted. It also hap 
pened that my home for some years previously had been close tc 
Chelmsford, and that the manager of Messrs. Crompton’s works 
and some of the best pupils, were old friends of mine, so that! 
had every facility for forming an accurate estimate of the 
leading position held by the firm in continuous current work 
Without disclosing the origin of the little tales, I may say 
that I had them from a source that Mr. Fisher himself woul¢ 
be the last to question, and that they very fairly represent the 
state of commercial testing laboratories at that date, wher 
the “ Crompton " potentiometer was practically non-existent. 
and “its adjuncts ” had not yet attained the high degree o 
development to which they have since been raised by the 
excellent work carried on at the Kensington Court Laboratory 
The potentiometer would be indeed an exacting instrument 1 
it required а more ardent champion or exponent than Mr 
Fisher, but I hope he will believe that I am sufficiently con 
versant with its usage not to question it, even to the mos 
‘Cinfinitesimal ’’ degree, N reason to sliov 

rent want of faith. — ours, «c., 
R Hud L. CALLENDAR. 


University College, London, Aug. 27, 1898. 


THE COLUMBIA RAIL BOND. 
TO THE EDITOR OF THE ELECTRICIAN. | 
Sm: On behalf of Messrs. John A. Roebling's Son 


Company, of New York, who are the manufacturers ani 
ee A the patent of the Columbia Rail Bond, we shall b 
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to avoid any uncertainty due to the possible variation of the sensi- 
tiveness of the receiver. The receiver is adjusted to a particular 
sensitiveness, and as long as it is not disturbed by the action of radia- 
tion, the sensitiveness remains constant, A mixture of opposite 
elements is first interposed, the receiver continuing to remain unaf- 
fected. From the mixture of positive and negative varieties, one 
set, say the negative, is now rapidly withdrawn, and an equal 
number of positive substituted. The receiver which has not been 
disturbed since its first adjustment is now found to respond, all 
the elements conspiring to produce rotation in the same direction. 
It will be seen that the two experiments are carried out under 
identical conditions. 

In the above we have electro-optic analogues of two varieties of 
sugar—dextrose and levulvse. There is also the production of an 
spparently inactive variety by the mixture of two active ones. It 
is to be noted that there is no polarity in the elements, in the sense 
we use the term in reference to, say, magnetic molecules. There 
is nothing to distinguish one end of the jute element from the other 
end; indeed, a right-handed element would. appear right-handed when 
looked at from either end. It thus happens that if the rotation is 
determined by the direction of the twist, two molecules of the same 
variety will always conspire, whether they are arranged as ab, cd, 
or, to take the extreme case, as ab, dc (with the secund molecule 
reversed).. The assumption of any particular arrangement of mole- 
cules is thus not necessary in explaining the rotation. The average 
effect produced by a large number of active elements interspersed 


in an inactive medium will thus be the same in all directions, . 


and proportional to the number of molecules traversed by the ray. 
As there is no polarity in the molecule, a right-handed element will 
always produce the same kind of rotation, say, to the right of an 


observer travelling with the ray. The rotation produced when the 


ray is reversed by reflection will thus be in an opposite direction, 
and the two rotations will neutralise each other. But if the 


molecules exhibit any polarity, that is to say, if the effects produced 


by the two ends of the same molecule are opposite, the resultant 
effect produced by а number of such molecules arranged in hap- 
hazard directions, will be zero. In order that the effects produced 


by the molecules may conspire, it is necessary that they should 


take up a special arrangement like the disposition of molecules in a 
maguetised rod. It is seen that in this case the rotations of the 
direct and the reflected rays are in the same direction, and the 


resultant rotation is therefore doubled. There is some analogy. 


between the action of such polarised molecules and of sub- 
stances which, when placed in а magnetic field, rotate the plane of 
polarisation. 


THE REDUCTION TO NORMAL AIR-TEMPERATURES 
OF THE PLATINUM-TEMPERATURES IN THE 
LOW-TEMPERATURE RESEARCHES OF PROFS. 
DEWAR AND FLEMING.* 


BY J. D. HAMILTON DICKSON, M A. 


The measurement of temperature by means of platinum depends 


upon the two following propositions :—(1) That for a given piece 
of pure annealed platinum-wire the temperature is a single-valued 
function of the electric resistance. This proposition is due to Prof. 
Callendar (1886), and has been fully verified by many subsequent 
observers. The second proposition is :—(2) That however different 
specimens of pure annealed platinum-wire may vary among them- 
selves, nevertheless they agree in giving the same normal air- 
temperature of any enclosure in which they may be simultaneously 
placed. This proposition might, at first sight, appear as a logical 
deduction from the first; but a little consideration will show that 
the two propositions are equally fundamental, and equally 
necessarily due to experiment. We are indebted for it to the 
careful researches of Mr. E. H. Griffiths. Theory has not yet pro- 
vided the formula referred to in the first proposition ; meanwhile, 
Prof. Callendar has devised a double formula—or, rather, a formula 
with a correction——which amounts to the expansion of the electric 
resistance of the platinum-wire in powers of the temperature, 
and leads to а somewhat troublesome reduction before finally 
obtaining the normal air-temperature required. I have given 
reasonst to show that another empiric formula amounting to the 
expansion of the temperature in puwers of the electric resistance 
of the wire, while tree from some theoretical faults attached to 
other formu‘re, is at leas; as good as the compound formule of 
Prof. Calleadsr, aud evades the undesirable idea of platinum- 
temperatures.” 

The end І had in view in getting this formula was the reduction 
to normal air-temperatures of the platinum-temperatures in which 
the results were expressed, of the many and important researches 
of Profs. Dewar and Fleming in their varied investigations at low 


* From the Phil, Мау. 
T Phil. Mag., 1897, XLIV., р. 445.. 


platinum-thermometer '* Р,” 
centigrade scale. 


temperature. In furtherance of this end, Messrs. Petavel and 
Morris, who во ably assisted them in their investigations, told ше 
that the piece of platinum wire which forms the body of the 
platinum-thermometer employed by Profs. Dewar and Fleming, 
and referred to as Pi, is the identical piece of wire whose varia- 
tions of electric resistance with temperature are given on p. 282 of 
Phil. Mag. for Sept., 1893, Vol. XXXVI.* The experiments on 
this wire there recorded range over nearly 300deg., namely, from 
about —200^C. to about +100°C. The normal air-temperatures 
observed are given down to the freezing point of water, while 
lower temperatures are merely indicated. Thus, one low tempera- 
ture which I have employed is indicated as ‘‘ taken in solid carbonic 
acid and ether," and the other as ‘‘ taken in liquid oxygen boiling 
at 760 millim." I have assumed that the former of these tem- 
peratures has most probably Regnault's value, —78° :2 C.; and there 
seems to be a general convergence of opinion towards - 182°'5 C. as 


the value of the latter. 


With these data, and with the details immediately following, the 
annexed table has been constructed, reducing the ‘‘ platinum- 
temperatures " expressed by means of Profs. Dewar and Fleming's 
to normal air-temperatures ou the 


Reduction to Degrees Centigrade of the Platinum-Temperatures in 
Profs. Dewar and Fleming’s Low-Temperature Observations as 


Recorded by their Thermometer ** P,." 


These pt-degreea are reduced to resistances R by means of their formula 
“R=0:010975 (pt + 2850)" on p. 100, Phil. Mag., July, 1895; and these 
resistances are then converted into centigrade degrees by formula (11) 
on p. 453, Phil. Mag., Dec., 1897, viz. :— 


“(К + 20:529023) = 055270016 (t + 1048'4396).” 


pt. t C. 


——Á————M — — — —— — — — — — | — 
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The numbers in itu/ics are outside the range of experiment. 

This table is available for the following Papers :— 

1. “The Electrical Resistance of Metals and Alloys at Temperatures 
Approaching the Absolute Zero." Phil. Mag., 1893, XXXVI, р. 271; 
The Electrician, 1893, XXXI., p. 529. 

2. Thermo-Electrie Powers of Metals and Alloys between the Tem- 
peratures of the Boiling Point of Water and the Boiling Point of Liquid 
Air." Phil. Mag., 1895, XL., p. 95; The Electrician, 1895, XXXV., р. 565. 

3. "The Variation in the Electric Resistance of Bismuth when Cooled 
to the Temperature of Solid Air." Phil. Mag., 1895, XL., p. 305; The 
Electrician, 1895, XXXV., p. 612. 

4. “Electric and Magnetic Research at Low Temperatures.” The Elec- 
trician, 1896, XXXVII , pp. 301, 338. 

5. “ On the Electrical Resistivity of Bismuth at the Temperature of 
Liquid Air.” Proe. Roy. Soc., 1896-97, LX., p. 72. 

6. “ On the Electrical Resistivity of Pure Mercury at the Temperature of 
Liquid Air.” Proc. Roy. Soc., 1896-97, LX., p. 76. 

7. “On the Maguetic Permeability and Hysteresis of Iron at Low Tem- 
peratures.” Proc. Roy. Soc., 1896-97, LX., p. 81. 

8. " Note on the Dielectric Constant of Ice and Alcohol at very Low 
Temperatures." Proc. Roy. Soc., 1896-97, LXI., p. 2; The Eltetrician, 
1597, XXXVIII., p. 748. 

9. “ On the Dielectric Constants of certain Frozen Electrolytes at and 
ои se of Liquid Air." Proc. Roy. Soc., 1896-91, 

XL, p. А 

10. On the Dielectric Constanta of Pure Ice, Glycerine, Nitro- Benzol 
and Ethylene Dibromide at and above the Temperature of Liquid Air. 
Proc. Roy. Soc., 1896-97, LXI., p. 316. | 


JR K 
* See also this Paper, where it is stated that the same wire is used to 
measure the temperatures recorded in it, p. 275. 
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11. "On the Dielectric Constants of certain Organic Bodies at and 
below the Temperature of Liquid Air." Proc. Roy. Soc., 1896-97, 
LXI., р. 358. 

12. “ On the Dielectric Constants of Metallic Oxides Dissolved or Sus- 
pended in Ice Cooled to the Temperature of Liquid Air." Proc. Roy. Soc., 
1896-97, LXI., p. 368. 

15. “ Further Observations on the Dielectric Constants of Frozen 
Electrolytes at and above the Temperature of Liquid Air." Proe. Roy. 
Soc., 1896-97, LXI., p. 380. 

14. “Electric Research at Low Temperatures.” The Electrician, 1897, 
XXXIX, p. 645. 

15. “А Note on some Further Determinations of the Dielectric Con- 
stants of Organic Bodies and Electrolytes at very Low Temperatures.” 
Proc. Roy. Soc., 1897-98, LXII., p. 250. 


CORRESPONDENCE. 


——— 
THE GALVANOMETER IN BRIDGE WORK. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm : In reference to the interesting article under the above 
heading by Mr. W. J. Murphy, which appears in your last week's 
issue. As regards the constant of my form of galvano- 
meter, as suspended for sea use, might I point out that this is 
mainly a question of suspension. In point of fact, by simply 
suspending the coil with wires finer or stouter, as the case may 
be, than those used for Mr. Murphy's comparisons, the figure 
of merit" can be increased or still further reduced within 
very wide limits, without in any way impairing the practical 
efficiency of the instrument. For ship work it is only necessary 
that the suspending wires be sufficiently rigid to prevent the 
disturbing effects due to the suspended system sagging when 
the vessel rolls and pitches; but even with an exceedingly 
rigid suspension the instrument, as compared with fixed coil 


galvanometers, is highly sensitive for bridge work or tests by 


the null method, while by employing finer suspensions, a far 

greater degree still of sensibility can be obtained for all tests. 
The numerous other fundamental advantages of this type of 

galvanometer for shipboard and general use need not now be 

dwelt upon.— Yours, &c., Н. W. SuLLIVAN. 
19, Great Winchester-street, Е.С. 


THE COMPARISON OF LOW RESISTANCES. 
TO THE EDITOR OF THE ELECTRICIAN. | 

Sır: Аз Mr. Fisher has now admitted that the comparison 
of low resistances of the order of 10 microhms, by the potentio- 
meter method, requires а special laboratory class of instrument, 
and a ratio box or slide and special galvanometer in addition, and 
cannot be satisfactorily conducted under the conditions which 
I was considering with the commercial form, it is unnecessary 
that I should further discuss that question. It appears, how- 
ever, that I have failed to make my meaning clear with regard 
to the importance of taking due precautions to avoid or 
eliminate thermo-electric effects in comparing low resistances. 
In my experienco these effects are the most serious source of 
error and difficulty, especially in the German and American 
types of shunt, and are, nevertheless, apparently in many cases 
entirely disregarded. 

If a thermo-electric P.D. exists, the resulting error will, of 
course, be the same, whether the measurement of the resist- 
ance be made by the potentiometer or the bridge method. 
There is no particular virtue in either method which makes it 
possible to disregard thermal effects, but in the bridge method 
it is easier to eliminate them. Whether or no the 
“Crompton” pattern of low resistance is more free than 
other types from this source of error does not affect the 
question of the comparison of the two methods of measurement. 

I have already explained the reason why the existence of 
thermo-electric effects may be of less importance in current 
measurement with an ordinary“ potentiometer than it is in 
the comparison of very low resistances by any of the methods 
under discussion. It is simply a question of the proportion 
which the thermo-electric P.D. bears to the P.D. due 


` to the passage of the testing current. But perhaps 


it wil make the matter clearer if а concrete instance 
is taken. Suppose a resistance of 500 microhms, such 
as that so repeatedly quoted by Mr. Fisher, to be em- 
ployed, as described, for measuring a current of 1,500 


amperes. The P.D. on its terminals will be.750 millivolts, 
and, even if its temperature is raised 80°C. by the current, it 
is quite possible that any thermal effects which may be pre- 
sent will not exceed 1th of 1 per cent., which is the limit of 
accuracy of the test quoted by Mr. Fisher for this resistance. 
It would be fairly safe, therefore, to disregard possible thermal 
effects in a current measurement of this order with an ordinary 
potentiometer. The P.D. to be measured is also large enough 
to admit of ample accuracy “© when the scale of the instru- 
ment is adjusted to read direct in volts by the aid of a 
standard cell in the usual manner." 

It is obvious, however, that а resistance of this magnitude 
would be unnecessarily wasteful of power if used continuously 
on & switchboard for the purpose of indicating or recording 
the load. It would absorb more than a kilowatt at 1,500 
amperes. The recording potentiometer, which I described in 
your last issue, would require a shunt of only 5 microhms, 
with an expenditure of only 11 watts at 1,500 amperes, to 
record the load on a scale of 5in. to 1,000 amperes. An ordi- 
nary Weston instrument would require a shunt of about 20 to 
80 microhms for the same purpose, but would not, of course, 
record the load in pen and ink.  Resistances of this low order, 
intended for continuous use on а switchboard, are in quite а 
different category to those quoted by Mr. Fisher, and it is in 
the testing of these ammeter shunts that errors due to the 
existence of thermal effects begin to be of greater importance. 

Suppose that a shunt of 5 microhms were being tested with 
a current of 150 amperes as described in my original commu- 
nication of July 8th. The P.D. on its terminals would be 
only three-quarters of a millivolt, or one thousand times smaller 
than in the case quoted by Mr. Fisher. Even if the shunt 
were designed to carry a current of 20,000 amperes with a 
rise of only 10°C., it is quite possible (especially if the test 
had to be carried out in situ in the power house) that accidental 
differences of temperature might produce a thermo-electric 
P.D. of several microvolts, whereas even a single microvolt 
would exceed one-tenth of 1 per cent., which was the limit of 
accuracy aimed at in the particular test quoted. To produce 
an equal proportionate error in the case quoted by Mr. Fisher, 
the thermo-electric Р.Р. would have to be а thousand times 


| larger, a difference of order so great as to suggest caution in 
| applying conclusions drawn from the one case to support a 


charge of incompetence against the observer in the other. 

Mr. Fisher is again particularly unfortunate in assuming 
that I did not include his laboratory among those which I 
visited in 1891 and in 1892. It happened that I was intro- 
duced by a director, and was twice shown over every detail of 
the work by Mr. Crompton himself, who very kindly and 
generously gave me all the information I wanted. It also hap- 
pened that my home for some years previously had been close to 
Chelmsford, and that the manager of Messrs. Crompton’s works, 
and some of the best pupils, were old friends of mine, so that І 
had every facility for forming an accurate estimate of the 
leading position held by the firm in continuous current work. 
Without disclosing the origin of the “ little tales,” I may say 
that I had them from a source that Mr. Fisher himself would 
be the last to question, and that they very fairly represent the 
state of commercial testing laboratories at that date, when 
the Crompton " potentiometer was practically non-existent, 
and ‘its adjuncts ” had not yet attained the high degree of 
development to which they have since been raised by the 
excellent work carried on at the Kensington Court Laboratory. 
The potentiometer would be indeed an exacting instrument if 
it required & more ardent champion or exponent thau Mr. 
Fisher, but I hope he will believe that I am sufficiently con- 
versant with its usage not to question it, even to the most 
„ infinitesimal ” degree, without having good reason to show 
for my apparent want of faith.— Yours, &o., 

Huen L. CALLENDAR. 

University College, London, Aug. 27, 1898. 


THE COLUMBIA RAIL BOND. 

TO THE EDITOR OF THE ELECTRICIAN. 
Sır: On behalf of Messrs. John A. Roebling's Bons 
Company, of New York, who are the manufacturers and 
owners of the patent of the Columbia Rail Bond, we shall be 
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obliged if you will kindly make the following correction in the 
report of this bond, as given in the paragraph describing the 
Halifax Municipal Electric Tramway in your issue of July 8th. 

The bonds used for the above were 4/0 B апа S gauge, not 
3/0. This bond does not consist of & brass sleeve, and has 
no brass in connection with it whatever, but consists of pure 
copper thimbles and the connecting copper rod, also of pure 
copper, of course. Oneach end of this copper rod is a trun- 
cated cone head, with a fillet at the base; the inside of each 
thimble is tapered to fit the head of the rod, while the out- 
side is slightly tapered in the opposite direction. In applying 
the bond, the cone-shaped head is placed in the hole in the rail 
from one side, and the thimble is slipped over it from the other ; 
a powerfal hand-press is then applied, and the wedge-shaped 
head of the rod is forced into the thimble by pressure, so that 
it is not possible to see any separation between the thimble 
and head in a cross-section of the two, they being squeezed 
into one solid piece, and when installed the two become one, 
both electrically and mechanically. The end of the head of 
the bond is then expanded over the flange of the thimbles by 
а centre punch held in position in the press. 

Allow us to add that this bond has been selected by & 
number of tramways in England, including the Bristol tram- 
ways (now in course of construction), and also by the Middles- 
brough tramways, which we notice you report as having 
used the Imperial bonds.— Yours, &c., 

Back anp Manson. 


86, New Broad-street, London, E.C., Aug. 29, 1898. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Offces, 1, 8 and &, Salisbury-court, Fleet- 


siret, London :— 
NOW READY. 


“Тнв STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—AÀ. new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price бв, net ; abroad, бв. 3d. This work is intended to serve аза 
guide to operators already in the telegraph service, and to those who desire 
to enter tbat service. e t cable companies now. insist that their 
operators and doe aaa B pue certain examinations in electrical 
subjects. The book is very fully illustrated. 

"ELEOTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
The Author hopes that, besides Тартара and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. "The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. Extract 
from Preface. Demy буо, fully illustrated. 10s. 6d., post free; abroad 11s, 


"SUBMARINB OaBLE-LAYING AND ReEpArRine.”—By Н. D. Wilkinson, 
M. I. E. E., &o., fully illustrated; price 12s. 6d. 

'" LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical Бирер classes. ese have been prepared by 
Dr. J. А. Fleming, and will be found of great service to Teachers, Demon- 
atrators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3e. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty ( Elementary 
or Advanced) Exercises can be obtained, price 5s, 6d. net. 'The complete 
веб of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 18. each, 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's *' Electrical 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to а request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Form 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

© ARMATURE WINDINGS OF ELEcTRIO MaoniNES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve aa a 
working treatise on d o design. Large 4to, 370 pages, 140 full-page 
llustrations and 65 full-page tables, 80s., post free. 


‘ SIGNALLING ACROSS SPACE WITHOUT Wires BY ELEOTBIO Waves.” 
Being a Description of the Work of Hertz and his Successors. —By Dr. О. 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net, 
28. 9d. post free. 

"ELzOTBIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electrio energy to minin 
and general power transmission purposes, in which the author has hi 
much experience. The book is well printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 116. 

t THE INCANDESCENT LAMP AND ITS MANUFACTURE.” — This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

5 Dr. G. Gore. Third Edition. Price 2s., 
post free. 


t THE Steam Engine INDICATOR AND INDICATOR DrAGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 

‘ THE ART OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, prioe 10s. 6d., post free. 

‘Tue MANUFACTURE ОР ELEOTRIO LiGHT CABBONS."— A Practical 
Guide to the establishment of а Oarbon Manufactory. Fully illustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

‘ Tue BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEABOH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 

“ Моттув POWER AND GEARING FOB ELEOTRIOAL N 
E. Tremlett Carter, O. E., M. I. E. E. Price 128. 6d, post free; a , 
13s. 6d. Prospectus post free. 

„THA POTENTIOMETER AND Its ÁDJUNOTS": A Universa. бтрав of 
Electrical Measurement.—By W. О. Fisher. Fully illustrated. ice 68., 
post free; abroad, 6s. 6d. Digest post free. 

"LocALISATION OF FauLTS IN ExxOr RTO Licht MarwB."—By Е. О. 
Raphael. Price бв., post free; abroad, 58. 6d. Prospectus on application. 

„ ELECTRICAL ENGINEERING FORMULZ," a pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8. A 
fine large paper edition with wide margins for notes can also be supplied 
price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

"THE ALTEBRNATB CURRENT TRANSFORMER, 
Fleming, M.A., D. Sc., F.R.S. New Edition. 
Vol. II., price 12s. 6d. post free, is also ready. 

**ELgoTRIO LAMPS AND Егествіо LIGHTING,” 
M.A., D. So., F.R.S., is handsomely bound, and 
tions, designs, initials, &o. Prioe 7s. 6d., post free. 

* ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. 
128. 6d. ; post free, 138. Vol. II., in preparation. 

«Овом ARMATURES AND COMMUTATOBS,” by Mr. F. Marten Weymouth, 
also ready. Price 78. 6d. ; abroad, 8s. Prospectus on application. 

"PRAOTICAL Nores Frog ELmorRICAL Зтсримтв.”—Ву Messrs. A. К. 
Kennelly and Н. D. Wilkinson. Price бз. 6d., post free, 

% Tue ÉLEOTRIO Аво.”—Ву Mrs. Ayrton. In the Press. 


$5 Тив ELBOTRICIAN » PRIMEBA.—In Two Volumes. Ms L, Ta . 
0 . Practice. Price, stout paper cover, 2s. each, post free; cloth, 
2s. 9d. Single Primers, 34. each, past free. { ' 

“ SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURR."— By E. J 
WADE. Inthe Press. 


"THR MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOBES."— 
By Francis Jehl. In the Press. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &0., 
which have made the book indispensable to the industry, are 
prought up to date and amplified where necessary. 


" Vol, I.—By Prof. J. А. 
Price 12s. 6d., post free. 


Prof. J. A. Fleming, 
of original illustra- 


Vol. I., price 


TENDERS INVITED. 


Extension of Time.—The Managers of the Central London Sick 
Asylum District require tenders for generating plant, and for wiring 
their new asylum at Hendon. Tenders to clerk to managers, 
Cleveland-street Asylum, London, by Sept. 12 (not Aug. 15). | 

Extension of Time.—The Pemberton (Гапов.) District Council 
invite schemes for the electric lighting of the district. Schemes 
by Sept. 30 (not Aug. 14), to the Clerk. | 

The Aberdeen Corporation require tenders for the supply, for 
one year, of electricity meters, house fuse boxes and house service 
cables. Specifications, &c., may be obtained from the City Elec- 
trical Engineer (Mr. J, Alexander Bell), Cotton-street, Aberdeen, 
and tenders must be in by the 17th inst. See advertisement. 

The Leeds City Council require tenders for the supply of poles 
and trolley wire and attachments, in connection with the extension 
of their electric tramway system. Some particulars are given in 
our advertisement columns. Forms of tender may be obtained 
from the City Engineer, Municipal.buildings, Leeds, or from the 
representatives of the late Dr. John Hopkinson, F.R.S., 26, 
Victoria-street, Westminster, London, S.W. ‘Tenders must be 
sent in by noon of the 20th inst. ; 

The Corporation of King's Lynn invite tenders for: (1) Build- 
ings, &c. ; (2) gas-producing plant ; (3) gas engines ; (4) dynamos, 
switchboard, motor transformer, electrical instruments, fittings, 
&c. ; (9) batteries; (6) armoured cables and other mains, pipes, 
stoneware culverts, fuse boxes, &c. Tenders to the town clerk 
(Mr. T. G. Archer), Town Hall, King's Lynn, by Sept. 7. 
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The Belfast Harbour Commissioners require tenders for the 
supply of 60 tubular electric light masts. Specifications from the 
harbour engineer (Mr. С. Е. L. Giles). Tenders to the Secretary 
(Mr. W. A. Currie) by Monday, the 12th inst. Further particulars 
are set out in an advertisement elsewhere, 

The Torquay Corporation require tenders for electricity meters 
and arc-lamp carbons for twelve months from Oct. 1. Further 
particulars may be obtained from the borough electrical engineer 
(Mr. P. Storey). Tenders to the Town Clerk (Mr. F. S. Hex), 
Town Hall, Torquay, by 2 p.m. of the 19th inst. See advertisement. 

The Bexhill Urban District Council invite tenders for :—(a) 
Water-tube boilers ; (b) steam dynamos and noer; (c) switch- 
boards ; (d) storage battery ; and (e) underground cables and pipes, 
MS ODE е posts. Tenders to the Clerk to the Council, Bexhill, 

y Sept. 28. 

The Electric Lighting Committee of the Huddersfield Corpora- 
tion require tenders for supplying two alternating.current motors 
of 20 B.H.P. each. Tenders to the town clerk (Mr. F. C. Lloyd), 
Town Hall, Huddersfield, by Sept. 6. 

The Corporation of Bangor invite tenders for the supply and 
erection of two water-tube boilers, economiser, &c., steam, exhaust 
and other pipes, steam pumps and feed-water heater, two 60 kilo- 
watt steam dynamos, balancer, booster, and 5-ton overhead travelling 
crane, switchboard and instruments, accumulators and mains. 
Tenders to town clerk (Mr. R. Hughes Pritchard), by Sept. 10. 


The Urban District Council of Buxton invite tenders for water- 
tube boilers and mechanical stokers, engines, dynamos, pumpe, 
condensing plant, crane and tools, storage batteries, switchboard, 
steam, exhaust, feed and drain pipes, and feed-water tank. Tenders 
to clerk to Council (Mr. Josiah Taylor), by Sept. 5. 

The Buxton Gardens Co. require tenders for the electric lighting 
of the pavilion and gardens. Tenders to Secretary by Sept. 20. 


The Corporation of Rochdale require tenders for boilers, fittings, 
&c., economisers, condensing plant, feed pumps, tanks, &., steam 
and exhaust pipes, &c., travelling crane, switchboard, accumulators 
and cables. Tenders to Mr. James Leach, town clerk, by Sept. 6. 

The Rivers Committee of the Manchester Corporation invite 
tenders for electrical goods for the sewage works at Davyhulme. 
Si aly 8 the Chairman of the Committee, Town Hall, Manchester, 

y Sept. 5. 

The Corporation of Kingston-upon-Hull invite tenders for the 
supply of steel Lancashire boilers with mechanical stokers. Tenders 
to Town Clerk’s office, Hull, by Sept. 6. 

The Corporation of Bury St. Edmunds require tenders for the 
erection of electricity station buildings, chimney shaft, &c. Tenders 
to the Town Clerk by Sept. 10. 

Tenders are invited for the electric lighting of the Kingston 
Victoria Hospital. Tenders to Mr, J. E. Edgcome, Electricity 
Supply Station, Kingston-upon-Thames, by noon of Sept. 5. 

The Derrymore Woollen Mills Co., Tralee, Co. Kerry, require 
estimates for the electric lighting of their mills. Particulars from 
the Company. 

TENDEES RECEIVED AND ACCEPTED. 

The Tramways Committee of the Glasgow Corporation have 
accepted the tender of Messrs. Р. and W. MacLellan for supplying 
1,000 tons of 60ft. rails. | 

The Shipley Town Council have accepted the tender of Messrs. 
Cole, Marchent and Morley, of Bradford, for the supply of 45 н Р. 
тиле 3 motor and pumps for their sewage works, at 

„225. 108. 


APPOINTMENTS VACANT AND FILLED. 

The Willesden District Council invite applications for the position 
of electrical engineer. Salary £400 per annum. An advertisement 
elsewhere gives some additional information, and further parti- 
culars may be obtained after Sept. 6 from the engineer to the 
Council (Mr. O. Claude Robson, M. I. C. E.). Applications to the 
Clerk to the Council (Mr. Stanley W. Ball), Public Offices, Dyne- 
road, Kilburn, London, N.W., by 4 p.m. of the 20:h inst. 

Applications are invited for the post of assistant-lecturer and 
demonstrator in physics and electrical engineering at Hartley 
College, Southampton. Salary £120 per annum. Particulars may 
be obtained of the clerk (Mr. D. Kiddle), and applications must be 
in by Saturday, Sept. 17. See also advertisement on another page. 

An assistant engineer is wanted for the New Scotland Yard. 
Some further particulars are given in an advertisement elsewhere. 

A senior assistant in the department of mechanical engineering is 
required for the Battersea Polytechnic, London, S. W, Particulars 
from the secretary. 

A lecturer on pure and applied mathematics is required for the 
Derby Municipal Technical College. Applications to the Secretary. 

An examination will take place on September 21 for a clerk in 
the operative department of the Royal Mint. Application forms to 
85 Premed from the secretary, Civil Service Commission, London, 


Mr. H. Andrew, B.Sc., has been appointed assistant science master 
at the Hansworth Technical School. 


Mr. J. A. Hall has been appointed assistant science demonstrator 
to the Liverpool School Board. 


BUSINESS NOTICES. 

The Stewart Electrical Syndicate (Limited) inform us that they 
have made arrangements with Mr. J. E. Bunce, of Messrs. Bunce 
Bros. and Co., Saville Park-street, Halifax, to act as representative 
for all their electrical specialities. This does not alter the arrange- 
ment with Mr. S. Jevons, the Minories, Birmingham, who is still 
sole agent for their Stewart enclosed arc lamps for the counties of 
Stafford, Warwick and Worcester. 

Messrs. Edwards and Barnes (London) have opened a general 
engineering department at Broad Sanctuary Chambers, West- 
minster, and have taken up ав specialities the well-known *‘ Berry- 
man" feedwater heaters, circulating heaters, water softeners, 
filters, and all forms of condensing apparatus. Mr. Howard T. 
Wright, late of the Patent Heater and Condenser Company, has 
been appointed manager of the department. 

Owing to the London County Council having purchased their 
present factory, Messrs. Williamson and Joseph (Limited) announce 
that, after the 25th inst., the warehouse and office portion of their 
business will be conducted from their works at Northampton-grove, 
Canonbury. | 


BANKRUPTCIBS AND LIQUIDATIONS. 


The first meeting of the creditors of F. W. Henton, electrical 
engineer, 24, King William-street, W.C., was held on the 25th ult., 
at the London Bankruptcy Court. Accounts were submitted which 
showed unsecured debts £907. 1s. 7d., with assets, consisting of 
good book debts, £466. 14s. 7d. The debtor traded as F. W. 
Henton and Co., and commenced business in Oct., 1892, with about 
£100 capital, at Leadenhall-buildings. The trading proved unsuc- 
ceasful, and debtor obtained an appointment at Daly’s Theatre. 
He had also furnished the Alhambra with some electrical equipment 
for the stage for £950. In carrying out this contract he pre- 
mises at King William-street, and continued business there as an 
electrical engineer. The case was left in the hands of the Official 
Receiver, as trustee in bankruptcy. The public examination is 
fixed for Oct. 11. 

In the bankruptcy of Frederick Jones (trading as F. Jones and 
Co.), electrical engineer, 147, St. John's-hill, and 77, Darin-road, 
New Wandsworth, London, S.W., the first meeting of creditors 
will be held on 6th inst. at 24, Railway-approach, London Bridge, 
S.E., and the public examination on 22d inst., at the Court House, 
Wandswortb, S. W. 


Patent Amendment. —Notice is given in an advertisement else- 
where that Mr. Thomas James Howell, 43, Millias-street, Albany- 
road, Camberwell-road, London, has applied for leave to amend the 
specification of letters patent No. 24,074 of 1895, for Improve- 
ments in Microphones." Notice of opposition must be given at 
the Patent Office, 25, Southampton-buildings, London, W. C., by 
17th inat. 

Wire-Measuring Machines. — А useful wire- measuring machine, 
manufactured by Messrs. John Davis and Son, of Derby, has the 
advantage that when the requisite number of yards have been 
measured off the index can be set back to zero. The machine has 
a large dial (Tin. dia.), fixed at an angle of 45deg. A grip pulley is 
provided on either side of the wheel, so that the wire cannot slip 
away after it has been cut. The wheel is fixed outside the bearings 
altogether, so that it is a simple matter to pass the wire round it. 
The whole machine is mounted on one pedestal, and is said to be 
easy to move about and to fix in position. 

New Journal.—We have received a copy of the first number of 
the Trade Unionist, a journal whose objects are sufficiently disclosed 
in its title. The number contains an illustrated article on Elec- 
tricity in Mining," by Albion T. Snell, A. M. I. C. E, M. I. E. E. 

Cassiers Magazine. — The contents of the September issue 
include :—‘‘ Diamond Mining in South Africa, Torpedo Guns 
Afloat and Ashore,” General Distribution from Electric Central 
Stations by Alternating Currents,” ''The Cyanide Process of 
Treating Gold Ores," ** Speed as an Element of Warship nisi IA 
** Naval Repair Ships, Protection of British Commerce in War 
Time,” and “ Projectiles for Modern Naval Ordnance.” 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Aug. 24 to 
Aug. 30, with the ports of destination :— | 

Adden 38, 600 (telegraph cable). Argentina Rosario, £380 (telegraph 
cable). Awstralasia— Auckland, £40; Fremantle, £1,089; (ireymonth 
(N. Z.), £39; Hobart, £15; Melbourne, £57; Sydney, £671. Austria— 
Trieste, £654 (telegraph cable). Burma—Rangoon, £50. China—Shan- 
ghai, £57. Demerura—£57 (telegraph material). Egypt —Port Said, £25. 
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France Boulogne, £92. Germany—Cologne, £24; Hamburg, £100. 
Gibraltar, £350.  Holland—Amsterdam, £90; Flushing, £70. Hong 
Kong, £38. India — Bombay, £83 ; Calcutta, £425.  Japan—Osaka, £18 ; 


Yokohama, £29. Malta, £79. Panama, £52. South Africa—Cape Town, 


£156; Durban, £347 (including £166 telegraph material); Port Eliza- 
beth, £514. Spain — Barcelona, £18. Straits Settlements—Penang, £17 ; 
Singapore, £40. Total £38,956, against £15,040 in the corresponding week 
last year (Aug. 25 to 51). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—The Corporation have now acquired the tramways. 
The purchase price for the whole of the system, which will probably 
be equipped electrically, was £84,734. 

At the meeting of the Gas and Electric Lighting Committee on 
Tuesday à communication was read from the Secretary of State for 
Scotland granting extra borrowing powers for electric lighting pur- 
poses, amounting to £67,000. 

Barnsley.—The Town Council decided on Tuesday to ask the 


Local Government Board to increase the loan for electric lighting 
purposes from £23,322. 153. to £25,000. 


Electric Traction in Italy.—The administration of the Italian 


Meridional Railway have just decided to construct an electric rail- 
way between Mandela and Subiaco, in the province of Rome. It is 
proposed to utilise the water power of the River Anniere for the 
production of the motive power. 

Garston.—Col. W. R. Slacke, R. E., held à Local Government 
Board inquiry, on Friday, into the application of the Urban 
District Council for sanction to borrow £25,000 for the purpose of 
erecting electric lighting and refuse destructor works. Mr. 
Mullholland, Q.C., who appeared for the applicants, said that 
of the proposed loan £2,000 was for the purchase of the site, 
£18,000 for electric lighting works, £3,200 for the destructor, and 
the balance was for contingencies. Technical evidence was given 
by Mr. F. Hastings Medhurst, B.Sc., M. I. E E., the Council's 
consulting engineer, who submitted plans and specifications. 
There was some opposition, mainly to the destructor portion of the 
scheme, The inquiry was a lengthy one and extended over two 
days. 

Grimsby. —At the meeting of the Town Council last week, the 
electric lighting and traction scheme, submitted by the Lighting 
Committee, was adopted. Some particulars of the scheme were 
given in our last issue, 

Hospital Lighting.—The Taunton and Somerset Hospital is now 
lighted electrically. The installation has been carried out by the 
‘National Electric Free Wiring Co., to the specification of the 
Taunton borough electrical engineer (Mr. E. B. Thornhill). 157 
incandescents are employed, and current is taken from the Corpora- 
tion mains. AUN GS LE ME: | 


. Ilford. -The District Council have instructed the Parliamen- 


{агу Committee to consider and report upon the advisability of 
obtaining powers for the construction of а system of electric 
tramways in the district. | 

Keighley.—A special meeting of the Town Council has been 


called for the 27th inst., in order to consider the question of apply- 


ing for а Provisional Order. 

- Leyton.—Col. Albert C. Smith, R E., held а Local Government 
Board inquiry last week into the application of the Urban District 
Council for sanction to borrow £5,000 for electric lighting pur- 
poses. The clerk (Mr. R. Vincent) explained that the loans 


already sanctioned for electric lighting were £33,160, the amount. 


borrowed was £32,860, and the amount expended was £29,480. 
The £5,000 now asked for was for another extension of the works, 
in order to keep .рзсе with the ever-increasing demand for the 
light. The electrical engineer (Mr. H. C. Bishop) said they could 
make gas much cheaper than they could buy it. There was only 
one station in London which made its gas cheaper than they did at 
Leyton. There was no opposition. 


Liverpool.—Sir Arthur Forwood, M.P., has been re-elected to 
the chairmanship of the Tramways Committee, At the meeting of 
the Committee on Wednesday, a resolution of condolence with the 
relatives of the late Dr. John Hopkinson was passed. 

Londonderry.—At a meeting of the Lighting Committee of the 
Corporation last week a communication was received from the 
Board of Trade, stating, in reference to the application for an 
extension of time for carrying out the provisions of the Derry 
Electric Lighting Order (1891), that they did not appear to have 
power to extend the time prescribed by the Order for the com- 

letion of the compulsory works specified in the second schedule ; 
but the Board would, however, be prepared to defer for a period of 
twelve months thequestion of exercising the powers of revocation 
conferred upon them by Section 18 of the Order. 


Middleton-Rochdale Light Railway.—At the meeting of the 
Castleton District Council, on Friday, the draft order of the Light 
Railway Commissioners for the construction of a light railway from 
Middleton to Rochdale was considered, The most important clause 


was one giving power to any local authorities interested to acquire 
that portion of the light railway which was in their respective dis- 
tricts, after the lapse of 21 years, on payment of the market 
value of the concern ruling at that time. The Council will 
endeavour to get this clause amended. 


Newmarket.—The District Council has received notice from the 
Newmarket Electric Light Company of their intention to lay electric 
light mains in a number of the leading thoroughfares. 


Parcel Post to Russia —Notice is given that the Russian Post 
Office will not admit parcels packed in paper, and consequently all 
parcels, if not packed in wood or metal boxes, must be sewn up in 
canvas or linen. 

Railway Carriage Lighting.—Owing to the success of the 
experiments of the Metropolitan Railway Co. in lighting their 
trains electrically, the Company are making preparations for 
extending the system. 

Redditch. —Mr. R. H. Bicknell, C. E., held a Local Government 
Board inquiry on Wednesday into the application of the Urban 
District Council to borrow the sum of £14,200 for electric light- 
ing works. The clerk (Mr. G. W. Hobson) appeared in support of 
the application, and technical details of the scheme were given by 
the electrical engineer (Mr. J. A. McMullen). | 

Shanghai.— Owing to the competition of the electric light the 
consumption of gas has been declining for some time past. The 
gas company have now determined to put down a gas-driven electric 
lighting plant, and in this way they hope to effectually meet the 
competition of the present electricity supply works. 

Shipley.—4A special meeting of the District Council will be held 
on Oct. 4 for the purpose of authorising an application for a Pro- 
visional Order. 

Sunderland. The question of the introduction of electric trac 
tion on the local tramways will shortly come before the Tramways 
Committee for consideration. The borough electrical engineer 
(Mr. J. F. C. Snell) has already reported in favour of the adoption 
of the overhead trolley system, and the Continental deputation df 
the Corporation also support this recommendation. 

Swinton.—The Urban District Council on Wednesday decided 
to apply for a Provisional Order. 

Telegraph Communication with the Philippines.—We an 
nounced in our last issue that telegraphic communication with the 
city of Manila had been restored, aud as the cable beyond the 
island of Luzon has been repaired, telegrams can now be sent to 
all parts of the Philippine Islands. 


The Coal Strike.— We are pleased to be able to announce that 
the long and disastrous coal strike has come to an end. An agre 
ment was entered into yesterday (Thursday) by representatives of 
the Employers’ Emergency Committee and the Workmen’s Pro- 
visional Committee, 

Tunbridge Wells.—Mouut Ephraim is now illuminated by atc 
lamps. Current was switched on for the first time on Fridsy las: 
by the Mayor. 

Weston super-Mare.—For some time past the advocates and 
opponents of electric lighting on the District Council have been 
about equally divided, with the result that very little progress has 
been made. Numerous discussions have taken place, mor 
especially on the question of the suitability of а site for 2 
generating station. At the meeting on Tuesday the Baths à 
Lighting Committee recommended the selection of the town уат, 
but after discussion the motion in favour of the adoption of 
Committee's recommendation was rejected by eight votes to seren. 

Workhouse Lighting. —The Cork Guardians are considering the 
advisability of substituting electric for gas lighting at the work- 
house. According to estimates submitted by the engineer to bi 
Cork Electric Tramways and Lighting Co., an annual saving 
£240 can be effected by adopting the electric light. 

Outings.—The employés of the Consolidated Telephone Con- 
struction and Manufacturing Co. (Limited) had their annual outing 
on Saturday last, at Stratford-on-Avon, where a most enjoyable 08] 
was spent. The outing proved to be опе of the best which has been 
experienced in the whole course of the Company's existence of li 
years, 

The employés of Messrs. W. Scupham and Sons (Limited), Leeds, 
recently held their annual outing at Bridlington, where an en) 
able day was spent. 


BOOKS RECEIVED. 

“The Official Gazette of the United States Patent Office 
No. 7, Vol. LXXXIV. Published by authority of Congre 
(Washington: Government Printing Office.) 

“ Electricity and Magnetism.” A Mathematical Treatue x 
Advanced Undergraduate Students. By Francis E. Nipher, Book 
Second edition. (St. Louis, Mo., U. S.A.: John L 
and Stationery Co.) 
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PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 
is compiled for this journal by Mr. J. C. CnaPMaN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Nots.—The Specifications of Applications for Patents are not onen to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 

August 13, 1898. 
17,507. E. ANDREAs. London. Improvements in or relating to switch 
devices for electric tramways. 
17,522. W. СЕРЕ. London. Improvements in means for transmitting 
motion from electric motors to other machinery. 


August 15, 1898. 


17,529. A. Patrerscn, W. Н. Davies, and Н. Waite. Bristol. Improve- 


ments in and relating to brushes and brush-holders for constant- 
current dynamo.electric generators and motors. 
17,566. A. Fraser, W. Jupp, and G. Drarer. London. Improvements 


in and relating to perforators for use in connection with auto- 


matic telegraph transmitters. 
17,580. O. Id RAT. London. 


Austria) 


17,583. O. T. Bodo, Jun., and D. H. DAI I Nou. London. Improvements. 


in electric batteries.“ 


17,588. A. J. Восіт, London. Improvements in or relating to primary 


electric batteries. (V. Busson, France.)* 


17,591. H. H. Lake. London. Improvements in arc lamps. (Compagnie 


de L'Industrie Electrique, Switzerland.) 


17,592, О. T. Вопо, jun., and D. Н. DARLIN aa. London. Improvements 


in portable electric lamps.“ 
17,601. C. OLIVER. London. Improvements in electric arc lamps. 


August 16, 1898. 


17,626. A. Watson. Birmingham. Improvements in cord-grips for elec- - 


tric lampholders. 

17,647. Е. G. Batty. London. Improvements in or relating to electrical 
switches, plugs and the like. 

17,659. Н. Н. Lake. London. Improvements in and relating to electric 
meters. (E. Bergmann, Germany.*) 


17,692. О. уох MöLMAN N. London. А system of reflectors for double 


globe electric arc lamps.* 
Auguat 17, 1898. 


17,705. J. B. CAMPBELL. London. Improvements in the method of and 


means for electrically extracting poisons from the human body. 

17,710. J. B. ScaMMELL. London. Improvements in electric lamps and 
other bulbs, globes or transparencies. 

17,741. T. MacHiN and E. Cake. Birmingham. Improvements in electric 
batteries. 

17,764. Н. Reason and Tug Mutua ELECTRIC Trust (LiMiTED). London. 
Improvements in or connected with electric meters, 

17,769. M. Dusrot. London. Improvements in electric accumulators. 


August 18, 1898. 


17,773. J. Eapes and THE MANCHESTER CARRIAGE AND Tramways Co. 
Manchester. Improvements in reversible electric tramcars. 

17,780. J. T. NiBLETT and M. SUTHERLAND. London. Improvements in 
or relating to electric storege batteries. 

17,794. J. G. A. RHoniN. Cheshire. Electro.chemical process for the 
decomposition of alkaline sulphates or corresponding salte, thereby 

Е forming caustic кода, sulphuric acid, or other producta. 
17,828. S. О. CowrrR-CorEs. London. Improvements in electrolytic cells 


August 19, 1898. 

17,841. J. BoorH and A. Е. .\оорносзв, Halifax. Improvements in 
electricity, railways, or tramways. 

17,861. J. W. B. Wnrcur and E. Evans, London. Improvements in 
generators for electricity. 

17,880. W. R. LAMBERT. London. Improvements in pushes and like con- 
tacts for electrical circuits. 

17,881. Е. A. Lunpquist and J. ANDERSON, London. Improvements in 
telephone exchange instruments. 

17,885. F. Booker. London. Improvements in arc lamps. 

17,896. S. Prrr. London. The production of incandescent materials suit- 
able for use in electric lightiog. (The Pharmaceutisches Institut, 
Ludwig Wilbelm Gans, Germany.) 

17,914. S. BAUER London. Automatic electric lighting apparatus for 
vehicles of all kinda. 

17,921. J. STEPHEN. London. Improved process or means for produciug 
designs, devices, and the like upon material for reproduction in 
castings under the zinco, electro deposit, or other known 


processes. 
August 20, 1898. 

17,950. J. A. Wirsow. Glasgow. Improvements in locks for doors of 
dwelling houses, shops, banks, safes, and other places of security, 
and in the method of connecting them by electrical appliances, во 
as to cause in the event of them being tampered with by burglars 
or other felonious persons, immediate communication to be made 
to the nearest or to any police station. 


Improvements in the manufacture of 
filaments for incandescent electric lamps. (С. A. Von Welsbach, ' 


17,959. J. C. Сновтлвв. London. Improvements in or relating to eleo- 


trodes for electric batteries, 


17,973. C. E. S. PHILLIPS. London. Improvements іп induction coils or 


transformers. 
17,974. Sremens Bros, AND Co. (LtutrgD). London. Improved app!iances 
for cooling dynamos. (Siemens and Halske, Aktien-Gesellechaft, 


Germany.) 


17,979. C. D. THomrson. London. Improvements in dynamo electrical 


generators, motore, or transformers. 
17,984. E. Warwick. London. Improvements in and connected with 
electric railways and tramways.“ 


August 22, 1898. 


18,024. A. E. Drew. London. Improvements in or relating to electric 


alarms or call-boards and the like. a 
18,028. A. W. Sowny. London. An improvement in the construction of 
electrical bridge fuses. 
18,051. J. G. Cuttps, London. Ар electric fuse. 
18,057. L. Horwitz. London. Improvements in or relating to electric 
lamps. . ы 
August 23, 1898. 


18,090. T. TavroR. Birmingham. Improvements in tubular conduits for 
electric wiring. 

18,093. T. PnREECE and A. J. Epmonpson. Leeds. Improvements in 
dynamo electric machines and motors. 

18,101. W. Turvey. London. Improvements in dynamo electric machines. 

18,119. J. Foxcrort and W. J. У. Duncan. London. Improvements in 
electric switches. 

18,137. С. Е. P. SrTENbEBACH. London. Improvements in contact appa- 

ratus for electric railwaye, with underground current feed and 

| partial conductors." | 

18,156. A. Voor. London. Improvements in the manufacture of elec- 
trical resistauces. * й 

18,165. A. J. Вот. London. Improvements in or relating to electric 
signalling or indicating apparatus. (V. J. Busson & E. F. Busson, 
France.)* 

August 24, 1898. 


18,172. Н. W. WILSON. Norfolk. Improvements in continuous-current 
electric motors or generators of iron.clad or enclosed type. 

18,213. Tus BuiraNNIA. Моток CARRIAGE Co. (LiurTED) and J. SMITH. 
London. Improvements in electric motors and in their appli- 
cation to motor carriages. | 

18,231. J. Е. BacHMaANN, A. Vout, С. C. WEINER, A. Konia, J. KIRCHNER 
and А. Jóna. London. Electrical heating appliances formed of 
artificial stone.* 

18,232. J. Е. Влснмахм, А. Voct, C. C. Werner, A. Konic, J. KIRCHNER 
and A. Јоко. London. Electrical resistances of artificial stone 
composition.* 


August 25, 1898. 


18,241. R. N. Lucas and E. Ѕлхококр. Byfleet. Improved secondary 


battery. 
18,261. S. G. Brown. Bournemouth. Improvements in relays for use on 
telegraph cables and other lines. 


1 18,272. G. K. B. ELPHINSTONE and А. C. Heap, London. Improvements 


in apparatus for the measurement of alternating currents. 


August 26, 1898. 

18,309. C. TURNBULL, Jun. North Shields. Improvements in or relating 
to hammers or tappers actuated electrically. 

18,353. C. Е. Ketway. London. Improvements in connection with elec- 
tric lamp and like apparatus for signalling, advertising and 
similar purposee. 

18,566. N. Коме. Londo». Improvements relating to the regulation of 
electromotive force, (Date applied for under Patents, &c., Act, 
1883, Section 103, Jan. 27, 1898, being date of application in 
United States.) 

18,569. T. E. ANDREWS. Birmingham. An improved form of electric 

glow lamp for general lighting purposes. 


August 27, 1898. 


18,396, S. E. Foster. Birmingham. Ап improvement in lamp-hollers 
for electric light incandescent lamps. 


SPECIFICATIONS PUBLISHED. 


М№оти, АП Specifications can now be obtained at the uniform price of 
8d. each. 1897 
97. 


17,523. Вклсмохт. Coin freed electrical meters, 

17,676. Emmott. Coin-freed electricity meters. 

17,826. PRassk. Electric lanterns. 

18,120. EpMuNps. Manufacture and production of electric cables. 

19,573. SowpEN. Means for supplying current to electric tramcars. 

19,794, Davy and THomas-Davies, Electric arc lamps. 

20,517. RosENquist. Dynamo-electric machinery. 

20,923. Gorp. Electric heaters. 

21,814. Stenz. Device for deriving weak currents from main current 
conductors, 

22,559. IMMiscH. Electric motor-car switeli. 

22,655. WHALLEY.  Electric-connecting boards. 

22,851, 5 (Shallenberger). Instruments for measuring continuous 
curren 
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23,552. Paris. Secondary battery plates or electrodes. 

24,591. HEiL.: Galvanic cells. 

25,941. BonirscHEWSKY. Construction of electrical transformers. 
50,205. Browne. Coin-controlled mechanism for electric meters. 


1898. 
4,409. WHEATLEY (Walkens and Jewett). Third rail underground electric 
railway system. 

5,550. Pickstong, PARTHEIM and PEEBLE3. 

6,032. WacaTKA and Sachs. 
apparatus. 

8,848. Heys (Heilmann). Method of and meana for the electrical propul- 
sion of railways, tramways and other similar vehicles. 

9,779. SINCLAIR апа AITKEN, Testing and protecting apparatus used in 

| conjunction with telephone, telegraph, or other electrical circuits. 

10,477. TRE JAEGER and BENDER. Quick-break switches for electric 

lines. 

10,599. THe REronM PETROLEUM BELENCHTUNG GESELLSCHAFT (M. B. 
Haftung and Neinhagen). Electrical devices for igniting liquid 
burners. 

10,606. KRAUS. Electric signal bell for cycles. 

10,652. BRApLEYv. Electric condensers. 

11,440. UNTERBERG. Dynamos. 

11,860. SAvERBREY. Means for making and breaking electric circuits. 

12,699. BELLMAN апа RiTTENHOUSE. Electric transformers. 

13,113. HucHEs. Protectors and holders for electric incandescent lamps, 
thermometers and other articles. 

13,477. Јонмзом and LUNDELL. Coinmutator brush holdera and brushes 
for electric motors or dynamo electric machines. 

13,709 KASELOWwSK V. Electric propulsion of railway trains. 

13,960. DAMM. Electro for accumulators. 

14,101. THe British THomson-Houston Co. (Limiten). (Potter) Sur- 
face contact railway systems. 

14,112. PETERS. Primary batteries. 


Dynamo electric machinery. 
Electrical or electro-magnetic therapeutic 


COMPANIES' MEETINGS AND REPORTS. 


Aluminium Oo. (Limited). 


The eleventh annual ordinary general meeting of this Company was 
held on Tuesday at Cannon ; street Hotel, Lieut.-Col. Sir ANDREW CLARKE, 
R.E., G.C.M.G., presiding. 

The SECRETARY (Mr. G. H. Clarkson) having read the notice calling 
the meeting, 

The CHAIRMAN said : I think you will agree that the result of the 
year's trading has been very satisfactory, taken as a whole. The gross 
profit has amounted to £17,189, and after providing for the year's deben- 
ture interest, and other fixed charges, there remains an available balance 
of £6,938. Out of this we recommend a dividend of 10 per cent. should 
be paid on the А ” shares, which will absorb £6,000, leaving £958 to be 
carried forwaid. Regarding the exceptional circumstances which have 
affected the amount of the profits, I would like to explain that a great and 
favourable change occurred in а certain large chemical industry early in 
our financial year, in which industry a large proportion of our sodium out- 
put is employed. To meet the sudden and somewhat unexpected demand, 
we deemed it advisable, as & matter of policy to accept certain long 
contracts. To fill these contracts we were obliged to carry on our 
manufacture under adverse conditions as to first cost, as everything 
had to be sacrificed to obtain the quantity of product. The plant 
had to be driven to its utmost capacity; repairs, &c., had to be made 
while the process was in operation, and the relative output was much 
diminished by not having any spare or sufficient plant to obtain readily 
the amounts promised under our contracts This could not have been 
foreseen. Had we nos, however, undertaken the business aud accepted 
the situation when it arose, our customers would either have been com- 
pelled to purchase abroad from our competitors, which would thus have 
given them an opening in England, or they would have been obliged to 
themselves use other methods of manufacture for their own product, not 
involving the use of sodium, in which case a certain and large demand for 
our sodium would be done away with. That our policy of making some 
sacrifice during the past year has been correct is proved by the present 
position, Our works now are in most efficient working order, and by the 
putting down of additional plant we are able to meet our engagements 
fully, besides which we are now getting the advantage of normal and 
steady running, so that our first cost of manufacture is actually below 
what it has ever been. We have now entered into new contracta 
with every important consumer in England, running until the end of 
the year 1899, which ensures the eale of the whole of our output. 
After stating that the lawsuits which had been carried on both here and 
in Germany had now been settled on terms favourable to the Company, he 
proceeded as follows:— Mention is made in the report of our having 
formed a new Company to work our patents in Germany. We have been 
joined in this enterprise by a very influential commercial firm with which 
we have had extensive business relations for many years. The basis of our 
arrangement is that the German firm furnish almost all the cash necessary 
for the erection of the works against an equal value given to us for our 
German patents. The share capital of the Company will be divided equally 
between ourselves and the German firm, so that we shall receive one-half 
the profits. The works, which will produce similar products to those now 
manufactured at Oldbury, are in course of erection, and it ix expected they 
will be in operation in January, 1099, The output has already been largely 

old fer the first year, во the profits from thia Company should in future 


considerably augment our present income, "The Castner-Kellner Company 
is working very satisfactorily, and it was announced at their last annual 
meeting that an interim dividend would be probably paid in October at 
the rate of 8 per cent. per annum. In view of our large holding 
in shares this is most satisfactory to us. А dividend at this rate 
will alone mean almost 10 per cent. upon our share capital in future, 
Respecting the Mathieson Alkali Worka, the royalty of £4,000 per annum 
is now being paid. While the situation of the alkali trade generally in 
America has not improved during the year, there is some indication that 
a change for the better may be looked for at an early date. Ast» the 
Niagara Electro-Chemical Company, I can add little to the remarks made 
in the report. The business is an exceedingly prosperous one, and the 
dividends should in the future be very large, We have only received a 
small dividend of 5 per cent. this year, as that company decided that the 
bulk of the profits of the first year should be used in writing down the 
amount expended on the works. I think we have every reason to be 
satisfied with the present position and future prospects of the Company. 
I will now move the adoption of the report and accounts. 

Mr. JOHN 8. PARKIN seconded, and the motion was agreed to 
without discussion. 

The dividends, as recommended, were then agreed to, and the retiriog 
Directors (the Chairman and Mr. Parkin) re-elected. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


d 


ARON ELECTRICITY METER (LIMITED).— This Compauy was registered 
on Aug. 25, with a capital of £250,000, їп £1 shares (of which 125,000 
are Six per Cent. Cumulative Preference), to acquire the business ol 
electricity meter and clock manufacturer now carried on by Dr. Hermann 
Aron, and to carry on the business of manufacturers of and contractors for 
the sale, supply, hire, erection, and maintenance of electricity meters, 
clectric lamps, electric switches, cut-outs, and other electrical apparatus, 
electricians, electrical, mechanical, and metallurgical engineers, suppliers 
of electricity, &c. The first subscribers (each with one share) are: S. A. 
Tyabjee, G. Wallace, P. M. Cullen, A. D. Brown, J. M. Lickfold, F. Н. 
Riches, and Н. Spinks. 


W. B. BROWN AND CO. (LIMITED).—This Company was registered on 
August 26, with a capital of £40,000, in £10 shares (of which 1,000 are 
preference), to acquire the business carried on under the style of W. B. 
Brown and Co., and to carry on the business of engineers, wire workers, 
manufacturers of wire, iron telegraph polea, telegraph cables and wires, 
railway signals, &c. The first directors are Walter B. Brown (managing 
director) and Thomas Lewis. 


JACKSON AND HABRISON (LIMITED).—This Company was registered 
on August 24, with a capital of £3,000, in £5 shares, to acquire the 
business carried on by George Н. Jackson and William C. Harrison, and to 
carry on the business of electrical and general engineers, manufacturers of 
and dealers in cycles and motor cars, &c. The first directors are: Henry 
R. Webster (chairman), Benjamin Mountain, Richard R. France, George 
H. Jackson, and William C. Harrison. 


MARTINI OZONE CO. (LIMITED).—' This Company was registered on 
August 22, with а capital of £10,000, in £1 shares, to acquire any patent 
rights relating to improvements in vacuum dieleetrics and electrodes and 
apparatus for the production of ozone, and to carry on the business of 
chemists, electrical and general engineers, machinists, manufacturers of 
and dealera in vacuum dielectrics, and electrodes, &c. The first subscribers 
(each with one share) are: G. St. George Dunbam- Massey, J. Cawson, 
H. J. Mouritz, Dan Martini, B. Nash, J. W. Browne, and E. J. Heath. 
The first directors are: Dan Martini and J. Dunham- Massey. 


SUFFOLK ELECTRICITY SUPPLY CO. (LIMITED).— This Company ¥# 
registered on Aug. 26, with a capital of £10,000, in 980 Ordinary shares of 
£10 each, and 200 Founders’ shares of £1 each, to enter into an agree 
ment with Messrs. Philip C. N. Peddar and Herbert N. Prentice, and to 
supply electric light, heat, and power in the town of Stowmarket and else 
where in England. The first subscribers (each with one share) аге: W. 5. 
Gurney, A. C. Churchman, Napier Prentice (engineer), J. Manning 
Prentice, B. B. Booth, J.P., P. C. N. Peddar, and W. Turner. The trst 
directors are : Philip C. N. Peddar, H. Napier Prentice, and William Turner. 


ENGLISH ELECTRIC CARBON CO. (LIMITED). — The annual return to 
July 11 has been filed. The nominal capital is £10,000, in £10 shares. of 
which 905 have been taken up. The full amount has been called and paid. 

EXCHANGE TELEGRAPH СО. (LIMITED).—The annual return to 
Aug. 13 has been filed. The nominal capital is £246,250, divided по 
8,125 “А” and 16.500 “В” shares of £10 each. All the “А” and 16, 
“B” shares have been taken up, and the “B” shares аге considered a* 
paid, while 2,125 “A” shares have been issued with £8 per share со 
sidered as paid. £9 per share has been called on 6,000 A and £1 per 
share on 2,125 “ A" shares, 

FOLKESTONE ELECTRICITY SUPPLY СО. (LIMITED).—The sunu: 
return to July 5 has been filed. The whole capital of £50,000, in 
shares, has been taken up, and £2. 5s. per share has been called. 

PERTH ELECTRIC LIGHTING CO. (LIMITED).— The statutory return (0 
June 9 was filed on July 15. The capital is £1,000, in £1 shares, of which 
seven have been taken up. No calls have as yet been made. 

PREMIER ELECTRICITY METER CO. (LIMITED). — The statutory return 
to July 27 gives the nominal capital as £25,000, in £5 shares, of which 
4,007 have been taken up. The full amount has been called on 4, 
shares, and £2 per share on the others. 
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CITY NOTES. 


— orca 


MEMORANDA.—Bank rate 24 per cent. (since June 30, 1898). Price of 
silver 27+. per oz. (Sept. 1). Consols (22 per cent.) 1092—1104 xd. for 
money, 110—110 xd. for account ; 24 per cent. 104—104} xd. (Sept. 1). 
Stock Exchange Settling Days: Consola, Oct. 5; Stocks and Shares 
Continuation Days, Sept. 15, and 27; Ticket Days, Sept. 14 und 28; 
Гау аи Sept. 15 and 29 ; Mining Share Carry-over Days, Sept. 12 
and 26. 


и — — 


BLACKPOOL AND FLEETWOOD TRA ROAD СО. — The ordinary half 
yearly meeting of this Company was held last week at Bispham. The 
chairman (Mr. Geo. Richardson) moved the adoption of the report, which 
stated that as the line was only opened in July there was no revenue 
account to present. The tramroad and electrical equipment were inspected 
by the Board of Trade inspectors (Sir Francis Marindin, K.C.M.G., and 
Major P. Cardew) on July 13, апа the portion of the line between the 
Gynn Іор, Blackpool, and the Fleetwood terminus was opened for 
public traffic on the following day with six open cars, which were subse- 
quently increased to ten. The opening of the tramway leased from the 
Blackpool Corporation was delayed in consequence of the streets being 
found to be too narrow at some pointe. The requirements of the Board 
of Trade have since been met by the Corporation, and this section 
is now in working order. The Bill to enable the Company to raise 
additional capital had been passed and duly received the Royal Assent. 
He said that from the openiog of the line on July 14 up to July 22 
they had had 10 cars running, and the receipts had amounted to 
£6,096. 17s. 10d., representing an average daily earning of £152. 88. 5d. 
The average earning per car per day was £15. 4s. lOd., and he did not 
think there was any tramway in the kingdom that could show euch excel- 
lent results. The highest sum they had taken in any one day was 
£285. 11s. 7d. on Bank Holiday, and the lowest £60. During the time 
tbe cars bad been running they had carried 288,930 passengers, and 
travelled 52,965 miles, with an output of 49,480 units. Their average 
earnings per car per mile were 270d. and per passenger 5:064. They 
could not say anything with regard to working expenses, having only been 
in work for a short time, and owing to the lack of cars they had not been 
able to do justice to the roadside distriets. They hoped in a short time, 
however, to get over all that difficulty. The motion was unanimously 
carried. 


and Co., 67, Lombard- street, E. C. Coupons must be left three clear days 
for examination. 

MANOHESTER ELECTRICAL WORKS (LIMITED).—A meeting of the 
shareholders of this Company will be held on Monday, in order to consider 
the Directors’ report. The Directors state that they have endeavoured to 
find a purchaser for the works, but without success. Mr. Thomas, the 
manager at the works, had made an offer of £800 for the plant and stock - 
on the premises, subject to acceptance on or before the 5th inst., and the 
object of the meeting is to obtain consent to the sale to Mr. Thomas. 
Negotiations are still pending with a well-known electrical engineer for the 
sale of some of the Company’s patents, subject to certain tests which are 
being carried out. Any loss which may accrue to the shareholders on 
realisation of the Company's assets is covered by Mr. Rawson's guarantee 
to return to the shareholders the whole of the money subscribed, plus 
5 per cent. interest, and the Directors hold a charge upon certain securities 
which they believe to be sufficient to cover any loss. 

STOCK EXOHANGE NOTICES.—The Stock Exchange Committee has 
appointed Wednesday, the 7th inst., as a special settling day in the pro- 
visional certificates for the further issue of £500,000 Three and a-Half 
per Cent. Preference stock of the Eastern Telegraph Co. (Limited), and 
have ordered the same to be quoted in the official list, The Committee 
has also appointed Wednesday, the 7th inst., a special settling day for 
55,000 fully-paid £1 shares (Nos. 45,001 to 80,000) of Volenite (Limited). 
Application has been made to the Committee to allow 39,969 £5 fully paid 
Ordinary shares (Nos. 1 to 39,960) of the British Insulated Wire Co, 
(Limited) to be quoted in the official list. 

TRAMWAY TRUST.—4A new tramway trust has been formed at Brussels 
with a capital of 15,000,000fr. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This Com- 
pany’s traffic receipts for the week ended Aug. 26 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Company, Limited) were £2,862. 

YORK TRAMWAYS CO. (LIMITED).—The half-yearly meeting of the 
shareholders of this Company was held on Tuesday at York. The chairman 
(Mr. Joseph Kincaid), in the course of his remarks, said that the Directors 
were somewhat disappointed with the negotiations with the York Corpora- 
tion in reference to the introduction of electric traction, which had 1 ot yet 
resulted in anything definite, and they were awaiting the plans of the 
Corporation as to the future of the tramways with interest. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


BRUSH ELECTRICAL ENGINEERING CO. (LIMITED).— The Directors of Week 8 | I No. AGGREGATE, 
this Company have decided, after placing £5,000 to reserve and £1,000 to Line. ndod 9 lor Deo. | 9f no 
a Workmen's Compensation Act Fund, to recommend payment of a divi- L weeks) Amount. or Deo. 
депа to the Preference shareholders at the rate of 6 per cent. рег annum — | — — 
for the half-year ended June 50 (making the full dividend of 6 per cent. 1898 £ £ £ £ 
on the Preference shares for the year) aud a dividend at the rate of 5 per | Birmingham Tramways. Aug.27 | 5,812 + 267. к 
cent. on the Ordinary shares for the year, leaving a sum of about £3,000 | Blackpool Corporation... „ 25 | 1,006 + 289| 21 10,163 + 1,062 
to be carried forward to next account. The share transfer books of the | Blackpool and Fleet- 21 |1919 ' 7. 6827 
Company are closed from August 30 to the 15th inst. inclusive. wood Со. ............ » › p 556% b | 

OAPE ELECTRIO TRAMWAYS (LIMITED).— Warrants for the interim | *Bristol Trams & i „ 26 3, 171 + 510 8 26,890 + 3,795 
dividend of 3 per cent. have been posted. Holders of bearer warrants can | City & South London Ry. „„ 28 866 + 28 9 8,636 + 515 
obtain payment by presenting coupon No. 2 at the offices, 120, Bishops- | Dover Corporation ...... |o» 27 278 50 7,189. — 
gate-street Within, E. C. Coupons must be left three clear days for Dublin United( Southern) „ 26 1,307 + 321 8 9,246 + 2,190 
examination. Liverpool Overhead Rly., „ 25 En + 185 9 15,506 T 1,524 

LONDON PLATINO-BRAZILIAN TELEGRAPH CO. (LIMITED).— The half. “Sheffield Tramways..... | n = e — e 
yearly coupons, due on the lst inst, on the £100,000 Six per Cent. South Staffs. Trams...... „ 26 | 700 + 51 34 21,289 |- 258 
debentures of this Company will be paid by Messrs. Glyn, Mills, Currie * Partly electrical. 

ELECTRICAL COMPANIES’ SHARE LIST. 
zn WEE Prion Wednesday, rc m DIVIDEND ров DURING Weer 
е L 4 
AMOUNT. guana | DAND. | не AUG. 14. Aug. 31. | YIELDED mu ENDING AUG. 31. 

| ELECTRICITY SUPPLY COMPANIES. ава. | Highest | Lowest 

£100,000 5 4}% | Birmingham Electric Suppl. q T 10} - us j A sé 
6,( 00 10 M Bournemouth and Poole Electricity Supply Ord. 9 d 111 E we А bie 

6, 10 ТЕРА Do. 44 per Cent. Cumulative Pref. .... 10 11 1 11 Em is 2 = 
BO,CCO 5 3w | Charing Cross & Strand Electricity Supply Corp. . 12 1$ 12 18 21310 | February & August и = 

424.000 & | 3/6 | Choisea Elestrioity Supply Ordinary сы. на ЖЫ s4 94 A i 83 3 | Marck ji 93 ч 

000| stock | «у |* Do. 437 Dent Stock Oei). Ses 118 115 us 116 $18 8 Tune and December | 114) а 

$1,200,000: $1,000 5% | Chicago Edison Ist Mort. 5% 30 yearGoldBonds(red) 105 107 105 107 4 18 6 se $5 ie 

,000 410 5/0 Oity of London Blec. Lighting Ord. 40,001 to 90,000 23 26 $4) — 95) 418 1 | February & August 2:0 25 
10,000 10 1/9 . Ordinary 90,001 to 10,000 ...... acess ра 95 20 24 25 EN " 5 i 
40,000 10 6X Do. 6% Cumulative „ 16) 17 164 17% 8 8 7 | January and July 17 aia 

£400,000 bz „ Do. 52 Debenture Stock (red.) | 195 180 195 180 8 18 11 | June and December is 

о а - County of Loudon & Brush Prov. Ord. (fully paid) E^ p i E - 2. 138 " 

* ee е £6 25 %%%) „„ „%%% „„ „%% 4% ое ео se ee — се 
15060 | £5 | 96 | Home ez бап ai е OM | ,., с V WE 
15,000 b 127 Kensington and Knightsbridge Ord. ............ 14 15 14 15 400 i vs - 
10,000 b 6% Do. 6% lst Prol iii oe eso vé ov rh tensis 8 8b 8 810 7 | January and July .. T - 
9240 10 | TA M tropoli ien Becia hapai От 25777 16 an © 0337 April and October 17 16} 

3 о -— 04 0-0 «шр em an = 

40. 000 Stock 63% "Do * Deb. Stock First Mortgage 116 120 116 190 3 15 0 | June and December jh — 
6,452 10 60 | No Electric Ordinary „ее .. 15 16 15 16 613 6 | March m ~aman m Mm 
$75,000 1 КЕК Band Electric ...... «4 . ce 1 14 1 14 = € = ag 
£125,000 Btock 5% River Plate Elec. Lt. & Tr’ct’n, Ltd., 5% 1st Mor. Deb 83 93 88 98 858 1 - са = 

1£0,000 | $100 82 | Royal Electric Company of Montreal Shares ...| 142 146 143 145 Blu 9 m n А 

180,900 100 635 |* Do. 47 lst Mort. Debs. .............. -. | 108 106 104 16 46 4 | April and October 1064 1041 

81.980 | 5 5/0 | Bt. James and Pall Mall Electric Ordinary =- M 171 3 18 4 810 | February & August 174 oe 
$0,000 6 b/Ó Do. 7 per Cent. Preference .. c.l... 9 10 9 10 810 0 " " s = 

450,000 | 8 4X „ Do. ( per Cent. Debenture Stock (rsd) .. 105 108 106 18 814 1 | June and December - | = 

65. U Б d South London Electric Supply Ordinary (£3 paid). 8 8} 3 8} we - g = 
ТӘ 900 5 5/0 | Westmipster Electric Supply Ordinary a = a. = 15 16 16 17 816 6 | March & September 16 164 
18,848 b 5X | Yorkshire House-to-House .......... 3 sl al 83 83 3 10 7 | February and July. - — 
18,626 | 6 | 57 Do (KA pad) а-аа 5 @ 5 6 | 818 5 | FebruaryandJuly. | С a 
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AMOUNT| LAST PREVIOUS Price 
AMOUNT. or DIVI- NAME. WIK s PRIOE “qo 7n GUSLE» 
SHARE | DEND. AUG. 24. WA Yupp, | DIVIDEND Dun | DURING Want 
£i24,400 2100 AX |*African Direct Т M iL rit | йа. d- : n 
—— n E 4% Mort. Deb. (red) .. - 100 104 100 104 817 4 | January and Juy | digus, wae 
195,000 | 100 | 5% Do. Б per Cent. Debenture 91 Ki 8 7 ^ > 4 - 
„ЁО 840] mo | 160 | Anglo-American eem fits n o „ zu | Feb Maj; "TEM 
, , rred * ae - 8. * ` : i 
Ub ap | е ИИИ |a ga нылышы th | Ж 
: | . Б per Cent. Debs. . ., Jane, Oct., | 
10.000.0(0| $100 | $} | Commercial Cable Capital Qui теси ee = 180 190 182 105 4 611 |Juneand Deosuber| 1 s 
x eel К coe sane’ Per Cont. Debenture Stock ...... -| 105 107 105 107 43 | дап; Apr., July, dot. > 
i , ubmarine 5 j j 
6.00^ 10 10% Do. Preference 10 per Cent. -—— — i 165 : 9 715 7 | February and À 10% mt 
12,081 & | 90 | Direct Spanish Ordinary) 58 8 r ; * 1 
& ү 5 10% Do. 10 per Cent. Cumulative Preference .. 10 11 10 ü 131 and Оо - ia! 
‚ 480, £50 44% Do. 43 per Cent. Debentures ei take 102% 5% 102% 29 . 
20s Am ae Direct United States Cable |" ad ou 1% P - : 9 January and July : 2 
y ee | 4 >. > 
E 10,000 “a TAE ireot West India Cable 447 Reg. Deb. (red) ....| 1 9 103 о, 108, re an, Apr. July «| — 1 И 
295,000 | Stock | .. Do. 8} per Cent. Pref. Stock -.......... 15 816 9 |Jan. Арг. 
„ "8| Stock | 4X |; Do. i Cont. Mort. Debenture dach (red)| 191 93 Hc um 09: rl ш | oam 
£89,000 | £100 6% Do. брег Cent, Debentures, i899 _. 0 — 104 A 8 8 — апа Novemoe | 118 
250,000 10 2/6 | Eastern Extension „„ 71 r о 183 417 1 | february & Augus —. 
4121.000 | Stock +4 Do. 4 per Cent. Debentu-e Sto 123 1 7 m + 817 9 |Jan., Apr., July, Qor ui iit 
мо т z , Do. Бр. о. (Austin. Gov. Sub.) Debs.190 (reg.) $9 103 105 180 : ; 7 February & Augu 
406 4 . (Bearer) 2 anuary and July * 
425,100 100 | 5% |*Basternand 8. Afri . 8 10». 103 417 1 Г у 
£ 16.500 100 57 Do, (Bearer) oan 5р. ‹ в. Mor. ‚ Deb. ler (reg. 10) 3 18 us 7 1 11 я м * 
£800,000 100 4% |е Do. 4% Mortgage Debentures, 1909 m .. .... 10? 105 33 103 EI " ” > y 
4200,000 25 47 |+ Do. 4% Mauritius Sub. Debs. (red.) 1012 107 : * И [A & Ап ч 
180,227 10 43 Globe Telegraph and Trust © Be Sin cae’ 111 ; Ot: 107 316 4 | May and November : ui 
180,042 10 РА Do. 6 рег Cent. Preference ~ -~ эы 6 ta - 12) 4 з B |Jan., Apr., Juiy. Oct 124 12 
150.000 10 б/о | Great Northern of C peu! agen ub We MEM DUE ee 2 171 13 
£150,000 | 100 5? |* Do Брег Cent. Deha., 128° feme Sertas "Н" | ig 0 AES. з 6 8 | Jaagary, April, Ju. 2A | 19 
97,800 100 4 7 Halifax and Bermuda Cable 44% 186 Mort.Deb.(red)} 100 10 ^ v" $/6 7 | Marong Зэр п» 5 ' ; 
17,000 25 | 87/6 | Indo-European 1 170 104 4 7 0 | June and December : i 
£100,000 100 6% ' London Platino-Brazillan '8 per Cent. Deba., | 1904. il) 113 M - 11! 7 May nd Novem» М E: 
100,000} 100 | 4% | Paciflc& European Tel. 4% Guar. Debs.(red) 105 un 6 9 1 | March & зериовг x 
11'880 - l саллаа EDU En 5 103 (05 108 8 14 3 |Juneand December | ` - 
8/881 100 Сем. 6% | Submarine Cables Trust — 130 Ж. А : 4 811 | April and QotoDer 8] ; 
15,609 (c roe Nama eee r 120. 141 4 5 1 " i * А 
£200,000 100 5% |" Do. брег Cent. Debentures (red.) 100 ки s ч 30 - — — á 
80,008 23 | — | West Coast of America ere аа 100,108 419 6 | March & September 
Bibiana 100 4» Do. 4 per Cent. Debenture 194 107 i d 2 х 2 
88,821 10 0/6 West Indis and Panama Am ref ш i 4 107 815 2 | June and Decemo⸗ е: 
84,568 10 6/0 Do. бврег Cent. lst Preference CE F 1 4 à May and Novemoe 1% 2 
4,669 10 6/0 Do. 6per Cent. 2nd Preference = == = ss ~.. 6 E 3 9; 6 6 4 T (d } - 
- 80,000 100 5% |" Do. 5 per Cent. Debentures ................ 105 108 ы * 710 0 " ‚ : 
64,969 15 6/9 | Western and Brazilian a EE 19 * 10S. 108 413 3 |Januaryand July . | ‚2 
88,199 7 6/0 Do. б per Cent. Preferred Ordinary — - — 8 1 11 i£ 316 6 |May and November | J 
88,129 7 0/9 Do. pope G 4s coo sea cx na mii my em ө. 4 3 3 Я. 482 Т " Hd ü 
£359,921 | Stock | 47 Do. 4 per Cent. Debenture Stock . 107 110 "m. : " - à ] 2 
1,168,000 | $1,000. | 7% Western Union 7% 1st Mort. (Building) Bonds1902| 105 110 I. 1 813 1 |Juneand December)  .. , 
158,100 | #100 6% Do. 6per Cent. Sterling Bonds (red.)! ~~ 100 105 un 110 6 7:0 | Feb.,May,Aug.,Nov. & т. 
TELEPHONES, 105 | 614 8 | March & September | ~ | = 
44,000 £5 4/0 Chil! Telephone (fully pad) 23 3} 
$24.55: 10/0 itd. | Consolidated Telephone Const. & Maintenance 74 4 2 d 6 * 1 | August coc 2 а 
28,000 £5 4/0 Monte Video Telephone 6 per Cent. Preference . 2} TY A е 6 7 0 |July — 2 2 .. - 
150 0 | во E ipaq chico App veloce cun MP E Ho a | 7 5 6 Deu mo] i 
i o. 6per Cent. Cumulative lst Frei. ' $ 5 9 1 | February & A 
15,000 10 6/0 6? Cumulative ind Prol, Lo mms 15 19 : . 816 0 " А — 1a 1 
250,000 5 2/6 Do. 6% Non-Cumulative 8rd Pre 1 1 810 7 " " р 
1,829,471 steck 84% |* Do.  Debeptore Stock 847 (red.) —.. — 100 ! 1 — 5 4 8 11 i| 9 
171,604 1 oriental . uo ate 100 16 | 8 6 8 | June and December > 
58,000 b 6/0 United River Plate P А / Н 1 618 4 | April and October.. M E 
2151.783 | Stock 6% |+ Do. бре” Cent. Debenture Stock (red.) i і 44 4 e 6 6 | July .. 
( 12 108 106 103 106 4 14 4 J y eee 6 — - 
.. | ELECTRIC MANUFACTURING, &o., COMPANIES. ane and December) -- " 
90,000 42 57 Brush Electrical Engineering "Lagos n ped NE 13 9 
90,000 2 1/2 Do. ёрет Cent. Pref. Non- Cumulative .... 94 T H 24 ao m 2 
£125,000 | Stock | 44% Do. 4% per Cent. Perpetual Debenture Stock xd 110 114 Tm qi A T 275 
250,000 Btock | 497 |* Do. 2nd Debenture Stock (red.) . ... ^ 10! 105 i. d 4 1 1 | February & August | = 
420,000 #5 8/6 Callender’s Cable Construction : 10 102 105 ! 5 9 June and December | 104} 
£90,000 | Stock | 447 Do. 447 lst Mort. Deb. (red) ............ |  1C8 A Xu б 13 8 М 2 
800,000 1 8 Castner-Kellner Alkali Co. (fully paid) ........ 14 1 M SH 4 1 1 | November and May 
£0,000 1 me Chadhurn's Ship Telegraph Ordinary .. .. . T та là 1% 10 "» e? 7 
50,000 1 - Do. 6 per Cent. Cumulative Pref. . - Ades 1 + 14 lj — E 5 
32 0˙ 3 12 Crcmrton and Co. (Nos. 1 to 32,09) 11 н : 51 is zm E 
Ае) 100 5% E Do. 452 First Mort. Deb. (red.) .. . LE E. Yi. zi e 
: ; ' scn а T А er d дырса Sheets ^. .. 
17,139 ^ 3.) Do. (5 dl oti os Baaren) (Es pald).. 2 22 21 22 в 1 5 Toben YY у, 
4104 0:3 Btock 4 7 Do. 4% Mortgage Debenture Stock (red. p * 101 1 5 4 5 06 0 0 TT agant ү 
17.4(0 5 1/21. | Edmundson’s Electric.Corporation Ord (fully paid) 5 95 * 103 з 17 8 | June and December ru 
110,000 E: Lz? | Electric Construction Co. (Limited) 9 51 5 53 2 8 2 Half. yearl n 
15,000 * 2 J£ Do. 7 per Cent Cnmolative Praf —— 2 s] 24 24 4 12 6 | February ^ "Augu ' 25 
111,100 | Stock 47, Do. 47 First Mortgage Deb. (red.) ....... T : M 2% 4 6 Z | August — HU 
91,196 1 10/0 Elmore's Patent Copper Depositing . .... ) 107 105 107 818 23 D 106 
cen 3 100 Henr s Telegraph Works Ordinary — — -- 11 41 99 * : E - — ae 
, À . per Cent. Preference „a... m — x i04 214 6 01l ruary & August | ү 
450.000 | Stcch 432 Do. 447 Mortgage Debentare Stock (red.) 11 uj ta 18 D 813 8 T 4 2 a 
$0,000 £10 5/0 India Rubber, Gutta Percha, &c., Works ... 22 1.7 1.0 115 818 8 i" " - Y 
800,000 | 100 4% |° Do. 4% First Mortgage ‘Debentures (red. )- | 10? 23 12 13 4 611 " " à a" 
87,36 19 1/0 Telegraph Construction snd Maintenance. 87 P Ur. 7109 8 19 6 | March & Septer 
£160,000 100 | 57 er Cent. Bonds (red.) 1899 ie 7 4 4 710 | Maroh d i tj 
293.67 £5 | 4/0 Willans R4 Robinson Ordinary ..„_——.... 2 кә wa. "103 6:72 3 p : 
213,50. £5 | 8/0 Do, 6% Cumulative Preference See 3 ^| 72 ар | € 610 | Agel nade EUM = 
Ёё 00,40 . BYoch 44% Do Ut Viet Ww Dele суо 5. 55 ist 61 i 4 2 9 — ^ 
ELECTRIC RAILWAYS, TRAMWAY?, &o. i I6 15 | 818 8 | Mayand November} - | = 
) 2,000 10 - Blackpeol and Fleetwood Tramways . 2 13 | 
25,000 10° | 6 Bristol Tramways and Carriage 14 13 14 1 
25.000 10 67 B ͤ vo 21 214 21 214 2 1:10 - 18} fü 
90,410 | Stock 4Y Do. 47 Debenture ...........0c.sccecees * E oe 16 104 L131 8 21 
бт 15 n British Electric Traction Ordinary ...... ....... du ") 121 121 8 5 1 ә I - 
(00 ( | 5/4,’ Do. 67 C . Pref. gd. P RUD. ЕКА ИКАН Сар { 16 LE — 
84,440 10 2/0 Calcutta анау STD : : irc: prn; pax) 5 11 1 н 4 59 = Е л 
v dii e 1752 Central Eres ORGAN ыыы», 91 105 4 5 + < = 
78.30 C ͤðͤvV V 9) 10 t 3 * 
£680,000 Stock | 2}% | Ому and+ outh London allway Gon беу, ы 6j 5j el : 13 6 | June and December 1% н 
2:5 000 10 =. Do. Ordinary (£3 paid) ....... sev 10 72 70 72 215 7 |J " , п 
9.201 £10 5% Do. 6% Perpetual Preference -=s — .... 2 84 < і entry su July P 1 
£187,701 Stock | 4% D. a Pebelua VVT eh 2 dop DH JA 846 * * 
20,000 6 6% Imperial Tramways Ordinary .. Bias 186 133 186 188 218 0 January and July z. = “ 
10,000 10 | 6% 00: 16% Prefitenés. d ха 1588 14 | 153 16 ? 4 May and November 8 |-: 
57,200 2 5 Liverpool t verhead Bailwsy Ordinsry му. xd 101 1j 14 15i 8 18 : March & Beptember il : 
‚00 5 terenos The ЖЬ | 72 
120 nA "s 45 Do 45 Deheninre _ — — ———— ы ie | id Ty - - - February & August ^ э — 
8/3} | New Generel Traction 6 --| ! 109 2:5 icai b ЖОШ a 
«nett 10 37 | weberoo nd Clty lon 6% Cumulative Pref 5... к, и. | — о 913 6 January and July ~ { c z 
- — — — os — | ee -- | 
"e ul 3 6 4 | June and December 3 
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HIGH-TENSION PROTECTED 


SWITCH FUSES 


(BATES? PATENT). 


Complete Protection. 


INSTANTANEOUS BREAK 


Easy and Rapid Replacement of Fuse. 


CAN BE USED AS A SWITCH. 


— S — —— — — 


MANUFACTURED BY THE 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


CAUTION! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL’S ASBESTOLINE. 
It can now only be obtained 
from us or our Agents 
under our registered name of 


Snowdrift 


Lubricant, 
of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 
MANCHESTER — 41 Corporation 
Street, C. Н. Berry, Agent: 


LIVERPOOL —2 Strand Street, 
Berry & Smith. 


IT IS WORTH YOUR WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


/NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 


| Engine, Cylinder, Machinery, Crank Chamber, Spindle, Gas-Engine, & Dynamo Oils. 


Testimonials from all Trades in all Towns. 
WRITE FOR 28 PAGE CATALOGUE. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 21, WATER LANE, CREAT TOWER ST., LON DON, E.C. 
Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF and GLASGOW. 
Telephone No. Avenue 5891.“ Telegrams: “ Subastral, London." A B С Code used. 


THE VULCAN 


BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited). 
THE ORIGINAL BOILER INSURANCE CO. 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1809. 


Subsoribed Capital, £375,000. 


Boilers and Engines Insured and Inspected. 


Rates quoted to meet the 


WORKMEN'S COMPENSATION ACT. 


Employers' Liability Act and Common Law. 
Third Party Fidelity. Guarantee Insurance. 
Individual Accident Insurance. 


Upwards of 40,000 Boilers- and Engines under supervision. 


J. F. І, CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited, 
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THE EASTERN TELEGRAPH OOMPANYS SYSTEM AND ITS GENERAL 
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EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE (LINIT D). 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
rea TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES,to — Portugal, Gibraltar, Maita, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Salgon, Tonquin, 
Hainan, China. | | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown: Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. | 

By — е5 to the Azores, Tangier, Tripoli, Cyprus, Seycholles, Mauritius: 
an anila. — o' — 


Telegrams should be sent from the Company's Stations 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canes, Bi 
Rhodes, Trieste, Oorfa, Zante, Patras, Corinth, Athens, Oephalonia, Santa Maura, Tinos, Andros, Tea, an 
ree , 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
| Curb Transmission upon all its Main Sections. 


наана VLA BASTER,” “nim” 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 50, Old Broad Street, E.C, By Order GEORGE DRAPER, Secreſary 
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Tux telegraph service of New Zealand is passing through 
the usual phase consequent upon the reduction of tariff from 
1s. to 6d. which took effect only two years ago. There has 
been а large increase in the number of messages, but a still 
larger increase in the expenditure; while the revenue which 
showed a substantial advance in the first year has fallen off 
in the second year, owing largely to the greater proficiency of 
the public in condensing the text and addresses of their 
telegrams. The extension of telephonic communication has 
also had something to do with this loss in the telegraph 
revenue, notwithstanding an increase of telephone exchange 
charges. According to the annual report of the New Zealand 
Postal and Telegraph Department for the past year, revenue 
already derived from the telephone service amounts 
roughly to £36,000, against £99,000 from the telegraphs ; 
and whilst the balance of profit is growing in the right 
direction for the former, the growth in the case of the 
latter is distinctly on the losing side. How this differ- 
entiation of the respective accounts relating to services so 
closely allied as the telephone and telegraph is brought 
about is more than we can make out; but it seems 
to be the fate of the telegraphs, when they fall under 
Government control, to develop at once a downward tendency, 
although when in private hands they are conspicuously among 
the most flourishing of enterprises. In New Zealand, as else- 
where, the Postal Department is a fruitful source of revenue, 
and the Telegraph Department a barren and unremunerative 
adjunct. One can only suppose that the example of the 


mother country is followed with needless slavishness by the 
Colonists. We could wish for & little more originality and 
independence, if only to teach her a lesson in candour and 
fair dealing. Nobody pretends that the telegraphs must 
necessarily be carried on at a loss, and very few of us really 
believe that they are so. What we do know is that the Post 
Offices at home and abroad contrive to make it appear зо; but 
nobody seems to know why. 


— eee 

In another column we publish an article on the economical 
aspects of the telephone situation, from one of the leading 
financial papers. We will not here attempt to comment on 
the figures themselves, but we will merely call attention to 
our contemporary’s conclusions, viz., that the soundest policy, 
financially at all events, for the Government to adopt 
would be to buy up the National Telephone Co. imme- 
diately, at the market value of its capital. If this were 
done it is estimated that the profits during the next 
18 years would be such that the actual cost to the Govern- 
ment in 1911 of the existing telephones would have been but 
£1,884,000, and this figure, moreover, takes account of the 
interest on the sum to be spent in the purchase, and of the 
important item of the 10 per cent. royalty which the Govern- 
ment now receives. But there is still another aspect of the 
case. The shareholders and the public generally are now 
acquainted with the recommendations of the Select Committee 
which reported on the telephone question, and know that the 
capital of the Company will have deteriorated enormously in 
thirteen years if these suggestions are adopted. Yet the 
market value of all classes of the Company's shares, which 
may be taken as the publió's estimate of their real worth as 
an investment, although it has naturally dropped somewhat, 
still remains considerably above par. We see, therefore, that 
not only the Statist, but also the investing public as a whole, 
have а considerably higher opinion of the undertaking as an 
investment for their money than have the advisers of the 
Government, and yet the latter admit that, were it not for 
economical considerations, it would undoubtedly be to the 
advantage of the country if thetelephone system were acquired 


by & Government department. 
— eres 


Ax article by Mr. Henry Аввотт, in the Electrical Engineer 
of New York, for August 25th last, calls attention to the 
importance of accurately timing “toll” or trunk telephone 
messages, and deseribes the various methods customarily 
employed for this purpose in the United States of America. 


D 
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The increase of even half a minute in the time during which 
& trunk wire is used for а single payment will, if this happens 
in the majority of conversations (as is said to be the case in 
America), total up to а considerable percentage of the profits 
in each day's working, for it may be assumed that most of the 
more important irunk wires are in constant demand during 


the usual business hours. 
mc cs ao 


Tıme by means of an ordinary clock seems to be the 
method most commonly employed. Clocks with hour and 
minute hands only can obviously not be read to any great 
accuracy when the time allowed for a message is only three 
or five minutes, Оп the other hand, the author is of opinion 
that the addition of a seconds hand, by increasing the work to 
be done by the operators, causes serious waste of time, with the 
result that each operator can handle much fewer lines than 
formerly. Clocks in which the figures show through holes in 
the dial obviate this difficulty, but then there is the liability of 
an error of 59 seconds being made. Stop watches are accurate, 
and considerably more convenient, but it is necessary to go 
to the expense of having one for each trunk wire. In 
several American exchanges ‘time stamps” are used, in 
which the time record is kept moving automaticaly. By 
means of these the time of commencing and finishing each 
conversation is stamped on the corresponding ticket. This 
entails а subtraction sum, but the calculation can be done by 
an independent clerk or by the operator herself when the 
day's rush is over. Such instruments are, however, neces- 
sarily complicated, and have been found to give considerable 
trouble. The author advocates the use of an apparatus called 
the ‘‘calculagraph,’’ which mechanically subtracts the time 
of connection and disconnection, and prints the result on the 
ticket. The precise action of this appliance is not made clear 
in the article; but it appears that the ticket has to be stamped 
at the commencement and end of the conversation, but that 
this does not prevent the instrument being used for other 
tickets in the meantime. It is therefore only necessary to 
have one such apparatus for each operator or between every 
two operators. The ‘“‘calculagraph” is stated to have given 
good results in several exchanges in the United States; but 
it appears to us that 16 must suffer from the same disadvan- 
tages as the time-stamp—viz., complication and lack of 


robustness. 
— — 


Ix the London trunk telephone exchange at St. Martin's-le- 
Grand, a large clock, in view of all the operators, is used for 
timing the messages. It is provided with a large seconds 
hand, which moves а quarter of a minute at a time, and the 
operator, we believe, notes the time of commencement of the 
conversation as a quarter-minute later than the dial reading, 
so that the public have the advantage of all fractions of а 
quarter-minute, We believe that clocks are used at other 
centres inthiscountry, and in most of the continental exchanges. 
Recently, we had an opportunity of viewing the exchange at 
Berne, however, and found there a very primitive but sufti- 
ciently accurate timer in use, viz., the sand-glass. Two sand- 
glasses are provided for each trunk-wire, and are fixed in the 
corresponding position on the switchboard. The second glass 
is necessary in case the conversation has not lasted exactly the 
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specified time, in which event the operator need not wait for 
the sand in the first glass to flow out before giving the trunk 
line to a new applicant. Such a system, with a shutter added 
to prevent the wrong glass being read, would be as cheap as 
clocks and more reliable, and it would appear at the same 
time to be quite as useful as any of the more expensive methods. 


«азаа — 


Ix further reference to the intention of the Charing Cross 
and Strand Electricity Supply Corporation (Limited) to seek 
powers to supply electrio energy in the City of London, to 
which matter we alluded in our editorial columns a few weeks 
ago, we may now inform our readers that a petition is being 
circulated for signature by the ratepayers, owners and tenants 
of property in the City. This petition favours the granting 
to the Charing Cross supply company of a Provisional Order 
giving it the desired powers, and the movement is certainly 
one with which we are in sympathy. The extreme moderation 
of the scale of charges to be adopted, in the event of these 
powers being acquired, is no figment of the imagination nor 
uncertain hope, for it is based on the substantial experience of 
the company in working other areas, adjacent to the City, 
where а correspondingly low tariff has been for some time past 
in force. The prices offered for City supply are a sliding 
scale from 54. to 4d. for lighting, and from 4d. to 2d. for 


motive power. 
— — 4» 9 ———————— 


Cable Interruptions.— Date of Interruption. 


Latakia—Cy prus.. ..........................›..... Feb. 10,1 
Bissao and Bolama ................... acies om July 21, 1898 
Accra—Kotonou ..................... trennen Aug. 8,1 


Glasgow and West of Scotland Technical College.—The 
1898-99 session commences on Monday, October 8. Some 
particulars of the courses of instruction are set out in an adver- 
tisement in another colamn. 

Fire.—On Wednesday night the large electric light and 
power station at Chévres, near Geneva, was almost entirely 
destroyed by fire. Several factories which depended on it for 
their power will be thrown idle. | 


Hartley College, Southampton.— The next session of this 
College commences on the 27th inst. An advertisement in 
another part of the present issue gives some particulars as to 
the departments of physics and engineering. 

Patents Expiring.—Patent No. 11,894 of 1884, communi- 
cated from the United States by E. D. McCracken, expired on 
Friday last. The patent, which was for “Improvements in 
the Insulation of Electric Conductors, especially applicable 
to the manufacture of compound conductors for telephonic and 
other purposes " describes a method of insulating conductors 
with lappings of paper composed of pure vegetable fibre, and 
a concentric conductor in which the outer is a spirally wound 
fine wire or thin metallic band. Two patents of interest 
to electrical engineers expire to-day. The first is No. 12,189 
of 1884, taken by Charles A. Knight, of the Babcock and 
Wilcox Co., for the improvements in steam boilers, It refers 
to the use of a water-box between the end-pieces or headers and 
the steam drum of a boiler of the Babcock-Wilcox type, and 
also describes a modification in the construction of the header 
itself. The second is No. 12,215 of the same year, 1n the 
name of F. H. W. Higgins, for ** Improvements in telegraphic 
transmitting instruments. It describes certain details in the 
construction of instruments of the type-printing class. 

The British Association at Bristol.—The 68th annual meet- 
ing of the British Association for the Advancement of Science 
commenced on Wednesday last with a preliminary business 
meeting in the afternoon, when Sir William Crookes assumed 
the presidency, followed at eight o'clock by a large public 
meeting in the People's Palace, when the presidential address 
was delivered before an audience numbering 8,000, among 
the distinguished personages being Lord Kelvin, Sir Frederick 
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Bramwell, Sir J. Wolfe Barry, the Bishop of Bristol, General 
Sir C. Wilson, Sir E. Fry, the Mayor of Bristol, the High 
Sheriff, Mr. Francis Galton, Prof. Carey Foster, Prof. 
Lloyd Morgan, Mr. W. Н. Preece, Prof. Sollas, Prof. 
Harold Dixon, Prof. Ayrton, Prof. Jupp, Prof. Schalfer, 
Prof. Roberts-Austen, Prof. Marsh (of Yale), Prof. Jastrow, 
Dr. Gladstone, Sir P. Magnus, Mr. E. W. Brabrook, 
Prof. W. Ramsay, Prof. Silvanus Thompson, Prof. Rücker, 
Prof. Schoute, Prof. Hull, Mr. A. V. Harcourt, Prof. Schuster, 
Prof. Oliver Lodge, Dr. Macallum (of Toronto), Dr. Hicks, 
Mr. Etteridge, Sir Norman Lockyer, Sir Trueman Wood, Mr. 
R. T. Glazebrook, Prof. Mascart (of Paris), Prof. Meldola, 
Prof. Lemstrow (of Helsingfors), Prof. Viriamu Jones, Sir 
Robert Ball, and General Rykatcheff. The presidential 
address is .reprinted in abstract in another column, and is 
commented upon in our leading article this week. At the 
afternoon meeting referred to above it was announced that a 
grant of £120 would be made towards extra local expense 
caused by the fire at Colston Hall last week. The report 
showed a balance in hand of £1,708 for the past year. 


Obituary.—It is with deep regret that we announce the 
death of Col. Henry Lake Wells, C.I.E,, R.E., Director of 
the Persian section of the Government Telegraphs. He arrived 
in Karachi from leave on August 1st last, and was taken ill 
on the 26th of the same month and died six days later of 
enteric fever. Col. Wells was the son of the late Rev. T. B. 
Wells, rector of Portlemouth, Devon, and was born in 1850. 
He obtained his commission as lieutentant in the Royal 
Engineers in 1871, and was specially employed in the office 
of the Inspector-General of Fortifications in 1878 and 1874. 
The next year he went to India, and took part in the Afghan 
campaign in 1878 and 1879. As executive engineer, third 
grade, he was in sole charge at Quetta from Jan., 1878, to 
Nov., 1879, and built the native cantonments, &c. He joined 
General Biddulph’s force on its advance on Kandahar. From 
August, 1879, to Feb., 1880, he was employed in surveying and 
reporting on routes in Kashmir and Gilgit for a proposed 
line of telegraph from Srinagar to Gilgit, ria the Zogelal or 
Derra Kom passes. In 1880, Col. Wells was appointed to the 
Indo-European Telegraph Department as Assistant Director, 
and he acted as Officiating Director of the Persian section 
from May, 1885 until he was promoted to the post of Director 
in 1891. The deceased was frequently thanked and praised 
for his services in despatches from the various Government 
Departments, and а vote of thanks was given him by the 
Board of Directors of the Indo-European Telegraph Co. for 
the admirable spirit he showed and the example he set during 
the cholera epidemic of 1898. He was presented with a 
sword of honour by the late Shah of Persia, and a valuable 
diamond ring by the present Shah. On Jan. 1, 1897, he 
received the decoration of C.I.E. Besides numerous depart- 
mental reports and memoranda of unusual merit, Col. Wells 
contributed a paper to the Society of Arts in 1894, on 
“ Telegraphs and Trade Routes in Persia." Col. Wells leaves 
a widow and five children, to whom we tender our respectful 


sympathy. 
Anticipators of Galvani and Volta.—4A writer in the Dundee 


Advertiser of August 29 has collected some interesting notes 
on the early history of voltaic electricity. We give an 


extract from his article 


The question arises as to whether Galvani or Volta were really the first 
observers of the development of electricity from the contact of two metals 
іп а moist medium. The history of this discovery may be traced back 
chronologically, In 1780 Domenico Cotagno (1736-1822), the eminent 
Neapolitan anatomist, was dissecting a mouse under circumstances similar 
to those of Galvani when treating the famous frog, and was startled 
and horrified to find that the muscles of the leg were contracted 
when touched by the knife. Jean Jallabert (1712-1768), the Genevan 
scientist, published his “ Experiments in Electricity," in 1748, and pro- 
pounded his theory of dynamical electricity in 1767, founded upon the 
phenomena produced by the placing of two metals with the edges in con- 
tact while the rest of the plates were kept separate by a damp cloth—a 
very definite anticipation of the Voltaic pile. Johann Georg Sulzer (1720- 
1779), the Swiss philosopher and Professor of Mathematbics at Berlin 
University, called attention in 1767 to what was at that time, and still is, 
a schoolboy trick. The passage in his Théorie Nouvelle des Plaisirs may be 
thus translated: If one joins two pieces, one of lead and the other of 
silver, in such à manner that the two edges touch each other when laid 
above and below the tongue, a taste is felt similar to the taste 


of iron vitrol though neither piece of metal gives this sensation 
when apart. We must conclude, therefore, that this junction of 
the two metals operates upon one or both, setting up а vibration 
in their perticles, and that the vibration is necessary to affect the 
nerves of the tongue so as to produce this taste" . . . . 
In 1799 Humboldt called attention to the identity of Sulzer's experiment 
with Volta's electric pile. But 99 years before that date (1700) Joseph 
Du Verney, the French anatomist (1648-1730), actually produced by apply- 
ing two moistened metals the same contraction of the muscles which sur- 
prised Galvani in 1791. Du Verney was a scientist more decidedly in 
advance of his time than Galvani, for electricity was in its infancy when he 
began his experiments, and yet he had a clearer perception of its possi- 
bilities than his Italian successor. He was born at Feurs, in Forez, in 
August, 1648, and studied anatomy at Paris, where he became renowned 
as much for bis literary style and superior manner of lecturing as for his 
profound knowledge of his subject. In 1676, while yet a young man, he 
was received into the Academy of Sciences, and three years afterwards was 
appointed Professor of Anatomy at the Jardin du Roi. He became a 
favourite at Court, was appointed physician to the Duchesse of Maine, ап 1 
successfully inoculated some of the members of the Royal Family with 
cow-pox to prevent the ravages of small-pox about а century before Edward 
Jenner made his first experiment. Not only did he anticipate Jenner aud 
Galvaui, but he foreshadowed the science of Comparative Anatomy, and 
was the precursor of Cuvier and Blumenbach in this department by a 
century and а quarter. Yet his name has faded into oblivion, and lesser 
men have worn the laurels which should have adorned the brow of Joseph 
Guichard Du Verney. 


We would refer the writer to а still earlier anticipation, viz. 
that of Swammerdam, who, according to Prof. Silvanus 
Thompson, showed to the Grand Duke of Tuscany, in 1678, that 
when a portion of muscle of a frog's leg, hanging by a thread 
of nerve bound with silver wire, was held over в copper support, 
so that both nerve and wire touched the copper, the muscle 
immediately contracted. 


The Late Dr. John Hopkinson.—At a special meeting of the 
Council of the Institution of Electrical Engineers, held on the 
81st ult., the following resolution was passed unanimously :— 

That the Council of the Institution of Eleotrical Engineers do hereby 
place on record this expression of their sincere sorrow and deep regret for 
the great and irreparable loss sustained by the Institution through the 
untimely and calamitous death of Dr. John Hopkinson, F.R.S., past Presi- 
dent of the Institution of Electrical Engineers, Major Commanding the 


YT 


Corps of Electrical Engineers, Royal Engineers (Volunteers), and Professor 
of Electrical Engineering in King’s College, London. 

It was further decided that, subject to it being consonant with 
the wishes of the family, the members of the Council should 
attend the funeral as representatives of the Institution. Owing 
to the sudden alteration in the arrangements for the inter- 
ment, however, it was impossible for them to carry out their 
intention, but Prof. Ewing, Member of Council, who was in 
Switzerland at the time, was accessible by telecraph, and was 
therefore able officially to represent tho Institution, and in its 
name to lay a wreath of flowers upon the grave of his former 
colleague. Apropos of the dangers of Alpine climbing, and in 
connection with the lamentable death of Dr. Hopkinson, the 
following extract from a letter from Prof. J. A. Ewing to The: 
Times is of interest. The letter is dated September 2, and 
was written at the Grand Hotel, Territet :— 

I venture, having spent the last four weeks in the company of Dr. 
Hopkinson and his family, to point out that it is a complete mistake to 
speak of Dr. Hopkinson ав the one experienced mountaineer among the ill- 
fated party. His son's skill was a matter of admiring comment among the 
local guides, and Miss Hopkinson (whose age was 25, not 19 as stated in one 
of the telegrams) was not merely practised in mountaineering, but was a 
rock-climber whose powers many members of the Alpine Club might well 
envy. I have no wish or right to discuss the general question of climbing 
without guides, but it is proper to say that this was no case of one good 
amateur taking out a young and inexperienced party. On the contrary, 
the party was strong and well accustomed to climb without guides in 
longer and more difficult expeditions. Dr. Hopkinaon had traversed the 
Petite Dent de Veisivi before. There was no thought on this occasion of 
taking a guide, and there is no foundation for the statement that a guide 
offered to accompany the party and that his services were refused. Dr. 
Hopkinson was on the most cordial terms with the guides, and made use of 
their services when he thought it desirable. 

We now know, from examination of the bodies and of the place, that 
the party were ascending when the accident happened, that the son was 
leading with the younger daughter next on the rope, then Dr. Hopkinson, 
and then the elder daughter, апа that one or other of the two in front 
must have been the first to fall. A large stone was found lying on the 
body of the leader. The rest is conjecture, but it appears in every way 
probable either that the leader was hit by a falling stone or tbat part of 
the rock forming one of his “ holds” gave way. From an accident of this 
kind not even the most experienced guide is exempt. 

Dr. Hopkinson's friends have reason to be deeply grateful to the guides 
who took part in the search and in the recovery of the bodies, not merely 
or even chiefly for their efforts, but especially for their thoughtful 
sympathy and their genuine affection for the bereaved family. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмгев p'AÁrsz.] 


Theory of the Lead Accumulator.—F. Dolezalek attempts to 
explain how it is that, although from 94 to 97 per cent. of 
the current put into an accumulator can be got out of it, the 
efficiency of the &ccumulator does not exceed 75, or at the 
most 85 рег cent. This is, of course, due to the difference 
between the charging potential and the discharge potential, 
but it has often been erroneously supposed that this difference 
is accounted for by the loss in the process of diffusion by 
which the concentration in the active mass is equalised. The 
author maintains that the equalisation is not carried out by 
diffusion, but by concentration currents as discovered and 
studied by Helmholtz. The current-furnishing process is a 
perfectly reversible one, and is represented by the equation 

PbO, + Pb + 2H,80, = 2РЪВО, + 2H,0, 
read one way or the other for charge or discharge. That the 
difference in the charging and discharging potentials is due to 
concentration currents, and not to a difference in the chemical 
process, 18 rendered apparent by suddenly reversing the cell, 
when the charge potential is not assumed immediately, but 
only after the lapse of several minutes. The loss of energy in 
the accumulator is governed by thermodynamic laws, and is 
equal to the heat produced by the concentration currents 
between the layers of variously concentrated sulphuric acid 
in the spongy mass. The loss may be represented by the 


formula e=} J?t, where C is a constant, y the resistance 


capacity of the pores of the plates, R the mean conductivity of 
the acid in the electrode substance, and J the current. This 
formula indicates the directions in which an improvement 
must be looked for. It also indicates that the loss approaches 
vanishing point when the currents are feeble. 

[DoLezaLek, Pied. Ann., No. 8, 1898.] 


Combined Standards of E.M.F.—If a Clark cell is trust- 
worthy to within 0:001 volt, and a Weston cadmium cell to 
within 0:0005 volt, it follows that the two cells combined 
may be depended upon to within 0:0001 volt. That this is so 
has been experimentally proved by W. Jaeger and K. Kahle, 
by comparisons with the standard silver voltameter of the 
Reichsanstalt. The latter is the ultimate legal standard in 
Germany; but since it is easier and better to determine a 
current from an E. M. F. and а resistance than an E.M.F. 
from a current and a resistance, the sooner the E. M. F. is 
made the standard the better. The cells tested by the 
author were 68 in number, including 27 Clark cells and 
41 Weston cells, constructed since 1891. They have been 
tested at intervals of about a year, and the maximum differ- 
ence observed in a Clark cell was – 0:14 millivolt, and in 
a Weston cell +0°18 millivolt, which in two years decreased 
to 0:08 millivolt. A large number of new measurements were 
made to determine the ratio between the two cells at various 
temperatures, their own E.M.F.’s and their temperature 
coefficients. The cadmium Cell should only be used between 
the temperatures 20deg. and 70deg. The E. M. F's. as redeter- 
mined are: Clark cell (H form) 1:4828 international volts at 
15°C., Weston cell 1:0186 volta at 20°C. The ratio (Clark 
15deg., Weston 20deg.) is therefore 1:40663, and the ratio 
(Clark Odeg., Weston 20deg.)is 1:42277, both correct to at 
least the fourth place. The difference Clark Odeg.— Clark 
15deg. is 00164 volts. The temperature coefficients are :— 

Clark cell: - 0:00119 (t — 15) - 0:000007 (t - 15)2, 

Weston cell: - 0:000038 (t - 20) - 0:00000065 (t — 20)?. 

These figures suffice to put in our hands two standards, the 


combination of which places the determination of & voltage 
very close in point of accuracy to the determination of a 


resistance. 
[JAEGER AND КАНДЕ, Wied. Ann., No. 8, 1898.) 


The Fatio e[m.—Arthur Schuster was the first to show, as 
long ago as 1884, that the ratio of the electric charge carried 
by the ion to its mass may be deduced from the curvature of 


the cathode rays in a magnetic field. In 1890 he published 
the first account of experiments undertaken with that object, 
and announced that the value of the ratio did not exceed 
1-1 x 106 in C. G. S. units. An error subsequently detected in 
the value of the magnetic field made that value too small; it 
should have been 8:6 х 106. Even so, this is five times 
smaller than that obtained recently by Kaufmann with superior 
methods and instruments. A subsequent reconsideration of 
the author’s original method and results reveals several 
sources of error tending to make the ratio too small, such 
as variation of the radius of curvature of the beam with the 
distance from the cathode. When that and the total potential 
gradient is taken into account, the value of the ratio in 
carbonic acid goes up to 1°45+10-7. The ratio appears to 
be even higher in nitrogen. In any case, Kaufmann's asser 
tion that the ratio is independent of the gas is not yet 
completely established. Even slight admixtures of foreign 
gases influence the curvature considerably. This tells also 
against the validity of Thomson’s and Lenard’s results, who 
found 7:4 х 10-6 and 6:4x10'* respectively. For it is 
almost impossible to eliminate the water vapour given off by 
the glass walls of the tubes during exhaustion. In any case, 
it is remarkable that the ratio e/m deduced by Lorentz from 
Zeeman's experiments on radiating ions is 10 х 10. If the 
ions or electrons concerned in luminous radiation and in 
cathode rays are identical in mass, such a result would have 
а profound effect upon the progress of physical science. 
(Scuuster, Wied. Ann., No. 8, 1898.] 


Mutual Repulsion of Cathode Beams. When Crookes first 
studied the properties of ‘‘ radiant matter" he believed that 
two cathode beams whose directions were parallel or met at an 
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angle were bent aside by a mutual repulsion. L. Weber has 
more recently described an experiment which is supposed to 
confirm this, and which has since found its way into several 
text-books. A three-rayed star of tinfoil is stuck on the out- 
side of a spherical discharge tube, and serves as a cathode. 
According to Weber it forms on the opposite wall the upright 
fluorescent image of a similar star. E. Wiedemann and A. 
Wehnelt have repeated the experiment, with the opposite 
result. Fig. 1 (see diagram) is the original star; Fig. 2 shows 
the image, with rays reversed, and surrounded by the sides ot 
a spherical triangle. Under favourable circumstances the 
rays can be distinctly seen cutting each other in straight lines, 
without a trace of mutual repulsion. The authors believe 
that Weber was misled by the spherical triangle, which 18 
really due to the fanning out of the rays, or that in his tubes 
the point of intersection of the rays was outside the tube. 
[WIEDEMANN AND WEHNELT, Mitt. Phys, Inst. Erlangen, March, 1898.) 


Cathode Rays as Current Paths.—E. Wiedemann and A. 
Wehnelt appear to have established the fact that the great 
resistance notoriously opposed to the discharge by the dark 
cathode space is notably diminished as soon as cathode ray? 
unite the cathode and the anode. The cathode rays, in fact, 
form a sort of conductor penetrating the dark space, which 
acts more or less like a dielectric. This is proved by 8 few 


simple experiments, In one of them а wire anode penetrates . 


nearly to the centre of a circular plane cathode. The latter 
can be inclined at various angles, so as to make the 
cathode rays emanating from the circumference of the 
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disc strike the exposed end of the anode. Whenever 
that happens, the discharge potential falls from 8,000 
to 6,000 volts, and the note given out by the dis- 
charges rises in accordance with the increase of frequency. 
If the anode is protected on one side by a mica screen, no 
effect is observed when the cathode rays reach the screen 
from that side. The authors also determined whether the 
high resistance of the dark space could be similarly 
broken down by means of Röntgen or ultra-violet rays, 
entering the tube through an aluminium window and 
through a quartz plate respectively. But no diminution 
of the discharge potential was noticed under those circum- 
stances. The authors conclude that is is only the paths of 
the cathode rays which are concerned in the discharge 
through the dark space, which is otherwise non-conducting. 
But it does not follow that the cathode rays perform the 
same function outside the dark space. 
[WIEDEMANN AND WEHNELT, Mitt. Phys. Inst. Erlangen, March, 1898.] 


Reactions of the Coherer.—' That the coherer reacts upon 
other disturbances besides electromagnetic waves has already 
been shown by Auerbach in the case of sound waves. О. 
Leppin has made some further experiments, which go to show 
that the coherer is also a sort of microphone, thermometer, 
and photometer ; in other words, that it is sensitive to sound, 
light, and heat rays. Mounting a Branly copper-filing 
coherer in the focal lineof a Hertzian mirror, Leppin obtained 
а reaction of the galvanometer on the impact of the sound 
waves proceeding from an organ pipe giving 520 vibrations 
рег second. At certain distances, the reaction gave out, and 
this, 16 was found, was due to the fact of the coherer being 
situated at the nodes. The Marconi coherer gave no such 
results. Inserting the Branly coherer as a microphone in a 
circuit 40m. long, all sounds were perfectly transmitted 
and reproduced in a telephone. Аз regards heat, the 
approach of the hand to the coherer already produces 
а deflection. Daylight produces a deflection after a few 
minutes. Во does sunlight filtered through various coloured 
mediums. If the coherer is inserted in an incandescent lamp 
circuit, the lamp may be brought into action by exposing the 
coherer to daylight. On shaking the coherer the lamp is 
extinguished, but is restored by daylight after a shorter 
interval than before. All this points to an effect due to heat 
only, and not to light as such. And, indeed, it might be 
expected that sound waves would exercise a greater effect than 
light waves, since they are of the same order of magnitude as 
the electromagnetic waves usually employed. Apart from the 
future prospect of transmitting, recording, and detecting 
sound waves, these experiments are of importance as showing 
in what direction disturbances of the normal action of the 
coherer may be looked for. 


. 


{Leprin, Pied. Ann., No. 8, 1898. 


AN AMERICAN ELECTRIC LOCOMOTIVE. 


The accompanying illustration, for which we are indebted to 
Mr. Orrin Dunlap, of Buffalo, shows primarily the electric 
locomotive recently supplied by the General Electric Company, 
of Schenectady, for the newly-equipped Buffalo and Lockport 
electric railway, а line which has for some time past been 
operated by steam locomotives but has recently been con- 
verted to electric traction. The interest in the illustration, 
however, for English people, lies more particularly in the fact 
that it represents an electric locomotive originally designed 
and built for shipment to this country for use on the Central 
London Railway. We understand that it was merely on 
account of the pressure of the order for a locomotive for the 
Buffalo-Lockport line that this particular engine missed its 
destiny. It was Americanised by the addition of a cow- 
catcher, and has thus to do duty on an United States main 
line instead of in a London underground.“ The Buffalo- 
Lockport line, we may remark, was the first steam railroad in 
New York State to be converted to electric traction ; itis about 
25 miles in length and is of standard American construction. 


The trolley wire is suspended from a double line of poles set 
88ft. apart. On the poles on the north side of the track two 
feeder cables are strung. On the south side of the right of 
way, poles have been erected for a power transmission line 
from North Tonawanda to Lockport. The poles of the trans- 
mission line are set 100ft. apart and three 0000 wires, run 
along over the single cross, are placed on them. The porcelain 
insulators used ‘are the same as in the service of the Buffalo- 
Niagara Falls power transmission line. For about three- 
quarters of a mile in North Tonawanda the trolley wire is 
suspended on an arm support. Niagara power is being used to 
operate the road, the connection between the two transmission 
lines being made in North Tonawanda. Each of the two 


New American Electric Locomotive, hauling Train on the Buffalo-Lockport 
Railroad, 


locomotives for this line weighs 45 tons, and is equipped with 
four No. 55 motors. They have a guaranteed speed of 15 
miles an hour, and have pulled 28 loaded cars over the line. 


CALCIUM CARBIDE WORKS AT INGLETON. 
BY F. J. A. MATTHEWS, 


The advantages claimed during the past two or three years 
for the new illuminant, acetylene gas, added to the number of 
patents applied for for generators by persons living in Lanca- 
shire, Yorkshire, and other populous centres, and the conse- 
quent advertisement of the new gas have directed the attention 
of many engaged in the production of lime to the subject of 
the manufacture of calcium carbide. Amongst others Mr. 
James Carter, of Blackburn, well known in the district as a 
coal merchant and lime burner, and, who possesses extensive 
quarries and kilns at Clitheroe, was attracted by the commer- 
cial prospects of its manufacture on a large scale, in the heart 
of the industrial region where it would be used, and the saving 
of its heavy rate of freight. Accordingly, he approached 
Messrs. Ashton, Frost and Co. (Limited), engineers, of 
Blackburn, with the view of having experiments carried out 
in their works. With this suggestion Mr. Park, the general 
manager, readily agreed, and I, as chief electrician, was 
instructed to build an experimental furnace, and for several 
successive weeks’ trials were made under varying conditions, 
This furnace was simply & crude brick contrivance lined with 
ganister, with vertical carbons, and completely open at the 
top. As the only dynamo we could spare, for any lengthy 
trials, gave as its utmost output 65 volts 400 amperes, and 
the open furnace permitted а vast quantity of valuable heat 
to escape, we found the cost of manufacture to be heavy, and 
the carbide to be unequal, that is, we got lumps of very pure 
carbide exceedingly rich in gas, but mingled with it masses of 
unfused, and partially fused, lime and coke. However, suffi- 
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cient data were obtained to show that not only were the | drive off the oxygen from the lime, and also because a very 
samples of lime and coke used of the best for this purpose, | high temperature is necessary to enable calcium and carbon 
but also, with modern appliances and a current of not less | to unite. The various purposes for which thermal units are 
than 1,500 to 2,000 amperes, the carbide could be produced | required may be tabulated thus :— 
at a price which would leave a fair margin of profit, especi- (1). To raise the lime to the temperature of liquefaction. 
ally if, as in the case under consideration, water power were | (2). To supply the latent heat of liquefaction. 
available, even allowing for the fall in market price which (8). To provide the heat necessary to disassociate the lime. 
was inevitable with the opening of many new factories. (4). To provide the heat requisite for the combination of 
At the same time it was considered advisable, as ample | calcium and carbon. | 
money could be found for the project, to proceed only on the M. Pictet points out in his pamphlet that in order to 
most modern and efficient lines; about this time M. Raoul | procure an intense cold, say for the liquefaction of air, no one 
Pictet published his two pamphlets—‘‘ Le Carbite Nouveaux | would think of proceeding by one single operation, but by 
Procédés pour sa Fabrication and L'Acétyléne, son Passé, | several progressive steps; so also to obtain an exces 
son Présent, son Avénir.” After careful consideration of M. | sively high temperature, resource should be had to the 
Pictet’s patents and system with those of others, it was finally | same method of advancing by successive means, hence his 
decided to secure a licence to build one of his furnaces, and | first furnace was built in a series of zones. Starting at the 
eventually terms were arranged, and a convenient site being | top we have:—(1). An ordinary blast furnace, coke being 
secured at Ingleton, Mr. Carter, with whom was now associated | used for fuel, where obtains a temperature of 3,000'F. 
Mr. Alderman Lupton, of Burnley, formed the Ingleton | (2). An oxy-hydrogen blow-pipe zone, where obtains 4 
Carbide Co., and the work as detailed below was put in hand | temperature of 4, 300˙F. (8). An electric arc zone where 
for them. | obtains a temperature of 5,600°Е. to 6,000°Е. By this method 


| 
| 
| 


Fic. 1.—120-kilowatt Dynamo built by Messrs. Ashton, Frost and Co. (Limited). 


Before, however, describing the actual plant at Ingleton it | the electric arc only comes to the assistance when all other 
would be well, as these are the first furnaces erected under , cheaper means of securing a high temperature have done their 
M. Pictet’s patents in the United Kingdom, to give a brief | utmost, and as the furnace is fed from the top, and the mass 
sketch of the principle upon which M. Pictet has founded his | gradually sinks down and comes under the influence of each 
system. The chemical formula for calcium carbide is Саб, | zone successively, the cost of manufacture is greatly reduced. 
and to obtain this (outside purely laboratory methods) lime | In actual practice the second or blow-pipe zone might 
(СаО) and coke (C) each in а fine powder, are mixed together | omitted, as the benefits derived from it are not commensurate 
approximately in the proportion of 65 per cent. of lime , with its cost. In his later furnaces, such as those at Ingleton, 
to 85 per cent. of coke, and raised to a high tempera- | built under a more recent patent, several alterations are made, 
ture, roughly about 6,000°Е. ; usually this has been done at and while the same broad principle is maintained of pro- 
one operation by means of the electric arc in a suitable | ceeding by degrees, the waste gases of the furnace and the 
furnace. The chemical changes which take place in the heat obtained by the combination of the calcium and the 
furnace, while the mass is subjected to this tremendous heat, | oxygen with the carbon are made to do the work of the two first 
consist in the greater part in the oxygen being driven off the | zones described above. 

calcium and uniting with & certain percentage of the carbon At Ingleton the plant consists of two furnaces, one 120 
to form the monoxide and dioxide of carbon, chiefly the former, | kilowatt dynamo, driven from a waterwheel 80ft. in diameter, 
while at the same time the calcium combines with the carbon | with а 12ft. bay, assisted in time of drought by a pair of com- 
to form the required calcium carbide. The combination of | pound horizontal condensing engines. The dynamo, which 18 
the oxygen with the carbon, and of the calcium with the | illustrated in Fig. 1, was made by Messrs. Ashton, Frost and 
carbon, are both of the nature of combustion and evolve heat | Co. (Limited), and possesses several new features. Its norm 
in so combining, but this heat cannot be used directly in the | output is 2,000 amperes, at 60 volts, with 425 revolutions per 
furnace, owing to the high temperature required in order to | minute, but it has been designed to run without sparking even 
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when temporarily overloaded to an extent of 50 per cent. It 
is of the makers' four-pole type, with cast-steel magnets and 
yoke, the armature is of the slotted drum type, with helical 
duplex winding, the armature inductors being of Crompton’s 
patent compressed stranded cable, the end connections being 
carried on а special prolongation of the spider. There are 
68 sections to the commutator, and. 68 inductors to each 
part of the duplex winding. In order to prevent sparking 
owing to the armature reactions, when the machine is 
grossly overloaded, overcoming the magnetic flux of the field, 
a slot 1łin. in width and the full width of the magnet is cut 
through each magnet and pole, and continued through the 
yoke at right angles to the lamination of the armature. 
Exhaustive tests were also made in order to obtain the exact 
bore and correct rounding of the polar shoes, to secure as 
far as possible absolute fixity of lead, with the result that 
the machine runs without alteration of lead with variations 
of from 1,000 to 1,500 amperes, this being in dynamos for 
furnace work a most essential feature, as the molten mass 
in the furnace is constantly causing the external resistance 
of the circuit to vary, and the current fluctuated in one parti- 
cular run from 800 to 2,500 amperes—17 times in 10min. 
The compounding turns consist of a sheath of polished copper 
on each field. The brushes are 16 in number, in four rows of 


Feed to Water Jacket 


Fic. 2.—Front View of Furnace. 


Fic. 5.—Side View of Furnace. 


four each, the rocker being operated by а worm-gear and 
hand-wheel. The armature complete weighs 80cwt., and the 
whole machine 7 tons. The designs and drawings of this 
machine were checked by, and the tests carried out 
under the superintendence of, Mr. Albion T. Snell, the con- 
sulting engineer. 

The furnaces (Figs. 2 and 8) are two in number, but as each 
furnace requires 2,000 amperes for economical working, the 
second is intended, until the generating plant is increased, for 
use in case of breakdown to the first. The furnaces now con- 
sist of an inner part or furnace proper, roughly 2ft. square by 
3ft. high; this part is built of bauxite bricks, with an outer 
casing of fireclay bricks. At the front there is a partition 
between the two, in which before the furnace is started a fire 
is kindled. The carbons are 6in. square, the negative one 
being inclined at an angle of 80deg., while the positive carbon 
is fed forward by a screw motion which gives a horizontal 
travel. Where each carbon enters the furnace wall it is 
surrounded by а sheet-iron water jacket. A second water 
Jacket is also fixed round the part of the copper carbon holder 
where the eable is sweated in. A good water circulation is 
maintained from cisterns placed in the room above, while, in 
order to prevent short-circuiting, the water jackets on each 
side are supplied from separate cisterns, which are supported 
on wooden stands, and the overflow from the jackets is made 
to drop from a good height into a common waste pipe. Each 
pipe, both supply and waste, is provided with a stop-cock to 
regulate the flow, and no pipe is of continuous metal, but for 
біп. of its length consists of india-rubber. Each furnace is 
built on foundations of ordinary brick, provision being made 


for a truck to be run underneath, into which the molten 
carbide falls. Along with the carbide a large quantity of 
carbon monoxide escapes from the furnace, and a flue at the 
back of this opening, assisted by a good draught, leads 
this round the furnace between the two linings to the top of 
the furnace where the hot gases are utilised. From the top of 
the furnace proper an iron tube, inclined at an angle of 
25deg., leads to the upper chamber. This tube is perforated 
along its upper part to permit of the escape of the hot gases, 
and is enclosed in а firebrick flue. Where the flue reaches 
the floor of the top room it is bent at right angles to 
its former direction, but the inner tube is carried straight 
on through the flue-side into the room, and there closed 
by a suitable door, while the flue proper is continued into 
the shaft of the chimney. Through this tube the furnace 
is fed with the mixture of carbon and lime, while along the flue 
travels the carbon monoxide from the furnace together with the 
other hot gases, the fire, referred to above, in the front of the 
furnace being made to create a draught in the first instance. 
These hot gases, greatly assisted by the heat of combination 
of both the calcium and the oxygen with the carbon, heat the 
constituent materials as they pass down the tube, so that they 
enter the furnace proper already at a high temperature. The 
lime and coke are compressed into briquettes about 2in. square, 
in order not to choke the arc, and also to allow a freer passage 
for the escape of the hot gases. 

The main switchboard consists of an enamelled slate board 
mounted with a 12in. dial voltmeter reaching to 75 volts, an 
ampere meter with 12in. dial reading to 2,500 amperes, and 
graduated to read in 20 amperes, double pole fuses, and a 
shunt resistance and multiple switch. Each furnace is further 
controlled by a single-pole multiple lever switch. The main 
cable consists of such a number of strands of 19s. B.W.G. 


Travelling Screw 


Fic. 4.—Carbon Holder. 


copper wire as give three square inches of solid copper and is 
compressed to a rectangle 24in. by 2in.; this cable is run 
along the floor on insulators and where it rises to the carbons 
is suspended by suitable swinging hangers from the roof. 
The gearing, also supplied by Messrs. Ashton, Frost and Co. 
eee is of a very strong and substantial nature, the 

ynamo being driven by a 45in. pulley adapted for six ropes 
1}in. in diameter, the intermediate drive with a lower belt 
speed consists of ten ropes 14in. in diameter, while the bearings 
are automatically lubricated by means of rings dipping into an 
oil reservoir. 

‘The plant has now been working for the past week or two 
with most satisfactory results, and the carbide tested by an 
independent expert yields an average of 5 cubic feet to the 


pound. 


THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICAL SUPPLY. 


BY ALFRED H. GIBBINGS. 
(Continued from page 554.) 


Other Methods of Charging.—In addition to the systems 
already described, there are others which are modifications of 
one or other of them. No useful purpose will be served by 
any further description, as the reasons for their adoption 
could not be sufficiently explained without a knowledge of the 
respective local circumstances and conditions. These other 
systems may, however, be summarised briefly as follows :— 
(a) „Daylight“ circuits at reduced rates; (b) motive-power 
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апа cooking at reduced rates; (c) Andrew's modification of 
the maximum demand indicator method, as used at Hastings; 
(d) the sliding scale, as adopted at Ayr; (e) differential rates, 
based on time of demand as at Norwich ; and (f) a few other 
methods adopted by some of the London electric lighting com- 
panies. 

In concluding this section it may be stated that each 
method of charging seeks to combine simplicity with equity. 
That some fall far short of the object desired there can be no 
doubt, while the simplest method is not necessarily the most 
equitable. It is also clear that finality is by no means reached, 
and the problem but incompletely solved as regards this 
subject. 

Exgotric MorryE-PowER. 


In this section it is proposed to deal with electric motors, 
their application to a great variety of purposes, their effect 
upon the output and costs of the generating station in estab- 
lishing а ** day-load," and their advantages over other forms 
of motive-power. 
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It is a noteworthy, but regrettable, fact, however, that the 
successful application of electric motive-power is at present 
only possible with direct or continuous-current systems of 
supply. Alternating currents in this country are almost 
without exception of single-phase generation, and while elec- 
tric motors have been more or less successfully designed for 
these circuits for the smaller powers varying from P н.р. to 
2 E. p., the want of a turning” moment, and the periodicity 
effect, has debarred their adoption as reliable machines for 
the larger powers. 

The figures and other data which are given in this section 
wil therefore only apply to continuous-current electric 
motors, and in all cases only actual working results are 
recorded. No theoretical values or deductions are given, as 
the data are intended to be of а reliable and practical 
character. 

Application and Working Cost.—Electrie motors may Бе 
applied to any purpose to which other forms of power may be 


applied, and with considerable advantages over most of them. 
These advantages will be separately and fully dealt with 
further on, but one of the most prominent may be mentioned 
here, viz., the fact that they can be coupled direct to any 
single piece of machinery or apparatus which requires a 
driving power. Even where it is not possible or convenient 
to couple the shaft or spindle of the motor directly to its work 
the necessary intermediate gearing can be arranged in such a 
manner as to minimise the losses in transmission. It is not 
proposed to go into the question here with regard to the 
varied designs of motors or to discuss the description and 
efficiency of different forms of gearing. These phases of the 
subject have been dealt with in detail and exhaustively ав a 
special subject,* and the engineer or technical reader is 
referred to such special treatises. We will confine the treat- 
ment of the subject to the distinctive features of electric 
motors and the cost of running compared with other forms of 
motors, assuming that where power of any description is 
required electric motors are equally applicable. The general 
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purposes to which electric motors may be applied are, very 
much the same in all towns; but, in addition to such gener 
purposes, these motors might often be utilised in connection 
with special industries or manufactures which almost every 
town possesses. It should not be a matter of great difficulty 
to ascertain what is the power required and the cost of work- 
ing according to the present methods for such processes, ап 
the Corporation electrical engineer can readily say whether 
it would be both cheaper to the customer, and advantageous 
to the electricity department to substitute electric motors. 
is, of course, impossible to deal exhaustively with these many 
and diversified purposes to which electric motors may be 
applied, but a few of the more general uses may be profitably 
considered. These may be enumerated as follows :— 
Electric traction, passenger lifts, goods hoists, warehouse 
cranes, kitchen lifts, printing machinery, hair-brushing 
machinery, cloth-folding and cuttling machinery, press pumps, 


* “Motive Power and Gearing.” By E. Tremlett Carter. 


— — — — —— — 


Wire stitching and binding machines, to stitch up to zin. thick, 4 н.р. to 6H. p. 
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blowers for fans for foundry work, ventilating fans, pumping, 
turning (lathe work), general engineering purposes, wood- 
working machinery, wrated water machinery, cutlery making 
and grinding, hotel kitchen purposes, wheat grinding, sausage 
and meat chopping, coffee grinding, electric signs, tobacco 
cutting, plate polishing, cabinet making, beer bottling, boot 
polishing machinery, laundry machinery, sewing machines. 
The power required and the cost of working some of the 
apparatus mentioned in the preceding list will now be con- 
sidered :— 


Table VIII.— List of the Approvimate Horse- Power required for 
Various Purposes. 
Electric traction, 10 to 60 н.р. per car. 
Letterpress and Lithographie Printing Plant. 


Letterpress cylinder machines — (Demy and double crown), 1 H. p.; (double 


дету and quad crown), 14 н.р, 
Platen machines—(Foolscap folio, crown folio, and demy folio), 4 H. p. to 7 H. r. 
Linotype (type setting) machines, 4 H.P. 
Lithographic machines—(Demy, double demy, quad royal), 1 н.р. to 4 Н.Р. 
в cutting machines—(26in. to JZin. wide), $ H..; (38in. to 44in.), 

H.P. 
Paper glazing machines—To roll 27in. to 36in. wide, 3 НР. to 5 НР. 
Ink grinding mills— Rolls 12in. + 8in., 5 H.P.; 18in.+10in., 4 H P.; 24in. + 

12in., 5 H.P. 

Ventilating Pans. 
To move 1,000 to 1,500 cubic feet of air per minute } Н.Р. to} f. Pp.; 2,000 
to 5,000ft., 3 н.р. to 4 H.p.; 3,000 to 6,000ft., 4 H.P. to 9 H. .; 

5,000 to 9,000ft., § в.р. to 14 H. p.; 20,000 to 45,000. 14 н.р. 

to 54 Н.Р. ö 
Portable desk, ventilatiog fans and motor combined, suitable for offices, 

&c., үу Н.Р. 

Bookbinding and Box- Making Punt. 
14in. board scoring-machine, 3 n.r. to 2 H..; 26in. board-scoring machine, 

1 н.р. to 5 H. f.; 42in. board-scoring machine, 2 n.r. to 5 H.P. 


Combined scoring, bending and grooving machines, 51ір. to 50in. between 
side gauges, 1 H.P. to 5 Н.Р. 
Box corner cutting machines, 5 n.r. to 5 Н.Р. 


Aerated Water, d'c., Plant. 
Boda-water machines, producing capacity 700 dozen per day, 4 H. r.: pro- 
ducing capacity 1,200 dozen per day, 1 H. v.; producing capacity 
50,000 dozen per day, 3 н.г. 
Filling and corking apparatus (100 dozen per hour), 4 n.r. 
Bottle-washing machine (capacity 1,000 dozen per day), 14 н.р. 
Double bottle-washing machine (100 dozen per hour), 14 н.р. 
Wood-working Machinery. 
Log.sawiug machines For trees up to Aft. diameter, 4 н.р. to 5 H. r.; for 
trees up to ft. diameter, 6 H.P. to 7 H.P. 
Roller-feed timber frames—For logs 20in. diameter by 25ft. long, 5 h. r. 
to 6 н.р. ; for logs 30in. diameter by 35ft. long, 8 H. p. to 9 н.р, 
Rack feed timber frames Logs loin. diameter by 25ft. long, 4 H.P. to 5 H. P.; 
loga 56in. diameter by 40ft. long, 10 н.р. to 12 н.р. | 
Combined roller-feed timber and deal frames— То eaw logs 16in. diameter 
by 25ft. long. 3 н.г. to 4 н.р. ; to ғам logs 42in. diameter by 45ft. 
long, 12 n.r. to 14 n.i. 
Rack circular saw bench—Saws up to 42in. diameter, to saw 16ір. deep 
5 н.р. to 6 U. .; saws up (о 78in. diameter, to saw Sin. deep, 14 н.р. 
to 16 н.р. 
Joiners’ and box makers’ cross-cut saw bench — To cross-cut 24in. wide by 
біп. thick, 4 H.P, to 1 Н.Р. 
Combined band saw machine and saw bench — То saw Qin. deep, 4 H.P. 
to 5 H.P. 
Four cutter general joiner--To saw Qin. deep, to plane Qin. wide by Sin. 
thick, 5 n.r. to 6 н.р. 
Band saw machine—To saw 16in. to 22in. deep, 4 н.р. to 1 H. v. 
Fret saw machine To cut up to Sin. deep, 1 н.р. to 14 H. p. 
Combined planing and moulding machine for flooring and match boarding— 
For planks up to Qin wide by Jin. thick, 5 n r. to 6 U. l.; for planks 
up to l16in. wide by Cin. thick, 7 н.р. to 8 H.P. 
Moulding-iron grinders, eaw-sharpening machines and sand-and-papering 
machines, 4 н.р. to 1 10 5. 
Roundiug machine — To round up to 13in. diameter, 4 н.р. to 1 UH. b.; to 
round up to Sin. diameter, 1 H.P. to 14 n.r. 
Dovetailing machines-—To dovetail up to 15in. to Sbin. wide by Іп. thick, 
ur.tolnr. : 
Tenoniog machine, 1 П.Р. to 5 n.r. 
Rip saw— Cutting speed 9,000ft. per minute, ripping hard wood 6in, thick 
at 10ft. per minute, 15 н.р. 
Pattern maker's lathe, 2 н.р. to 5 H P. 
M tal working Machinery. 
Amateur’s lathe, J H.r. to 1 UH. . 
Sliding surface and screw-cutting lathe, 7in. centres, 1 H.P. to 14 н.г. 
Drilling machine, for up to 2in. boles, 2 u.r. to 5 H.P. 
Six-feet planing machine, 2 11. . to 5 H. b. 
Engineer's grindstone, 4ft. diameter, 4 ur. to 1 n.r. 
Laundry Machinery, 
Wringing machines, $ H.P. to 24 n.r. 
Hydro-extractor, 26in.—32in., 2 UH. b. to 5 LP. 
Jroning machine (width of ironing roller 100in.), 13 H.P. to 2 n.r. 
Box mangle 4 н.р. to 4 H.P. 


1,800 н.р. 


- Miscellaneous Trades. 
Stuff-folding machines and cuttling machines, 4 H.P. to 1 R. r. 
Press pump, 3 н.р. to 44 n.r. | 
Goods hoist, worked by gearing, 10 cwt., 60ft. a minute, 4} н.р. to 5 n.r. 
Crane, worked by friction wheels, 10 cwt., 60ft. a minute, 3 н.р. to 4 H. V. 
Crane worked by friction wheels, 10 cwt., 90ft. per minute, 4 н.р, to 5 H.P. 
Sewing machines, 4 H.P. to 4 Н.р, 
Shafting per 100ft. at 120 revolutions, 1 n.r. 
Pressure blowers for foundry work, 1 н.р. to 76 Н.Р, 
Boot polishing machines, 4 Н.Р. to 2 Н.Р. 

The cost of running or working cost of some of the machines 
given in Table VIII. will vary very considerably according to 
the circumstances under which they have to be driven. The 
figures which are there stated as the approximate horse-power 
required represent the power as applied directly to the machine 
itself, without the intermediate gearing of shafting and belts 
which is 80 necessary an adjunct with other forms of motive 
power. In some cases shafting and belting are unfortunately 
necessary even with electric motors, but the loss of efficiency 
due to this cause can be very largely minimised. We will 
now deal with а few particular cases in which the application 
of electric motors hàs already been proved of great advantage. 


Electric Traction for Tramways.—This must be considered 
to be one of the first and most popular applications of elec- 
tricity as supplied from a central generating station. It is 
becoming more and more extensively adopted, and electrical 
tramcars are now in operation in about twenty districts in the 
United Kingdom.* | 

A great deal of importance has been attached to electric 
iraction as & valuable factor in the day-load output for the 
electric light machinery. No doubt it is, and will be for some 
little time to come, & valuable help in increasing the works 
load-factor. But the demand for the electric light is extend- 
ing very rapidly, and must ultimately assume such proportions 
that the maximum power required for electric traction will 
soon sink into insignificance in comparison. It will therefore 
be well for all electric light committees to be wise in time and 
foster and encourage the use of electric motors for industrial 
purposes, in addition to that which may be required for electric 
traction. It is a matter of comparatively simple calculation 
to total up the entire horse-power necessary to run a three- 
minute service of cars on every possible route in a township. 
For instance, take a town with 10 routes, each three miles in 
length, and the cars running at 10 miles an hour on gradients 
of, say, 1 in 80. Each car will require an average of 30 H. p., 
and there will be 60 cars running, or an equivalent of 
In such a town the demand in 10 years’ time for 
the electric light would probably reach quite 20,000 н.г. At 
the present time, however, a line of electric tramcars would 
prove of immense benefit to many of the smaller electric light 
stations in reducing the standing charges and helping a small 
concern to be managed profitably. The subject is one to which 
a great deal of attention has already been given. There are 
many excellent ireatises* on the subject, from which every 
information may be gathered. To these the reader is referred, 
and also to the many Papers which have been read by engineers 
and electricians before the scientific societies. 

Letterpress and Lithographic Printing Machinery.—'This class 
of machinery has been successfully operated for upwards of 
two years by electric motors applied direct to the main 
driving shaft of the machines or by toothed gearing. Since 
the first attempts were made, many improvements have been 
introduced, until, at the present time, nearly all the leading 
houses in the trade have either adopted the system of single 
machine driving in its entirety, or some such modifications of 
it as best seem to suit their particular methods of working. 
Wherever the system of shafting and belts is used to transmit 
the energy generated by the driving engine, there is а great 
loss of power. If, for instance, we suppose a room with ten 
printing machines in it, and only one at work, the full power 


* Sce the liat of electric tramways aud railways published as a supple- 
ment to Zhe Electrician of Jan. 21. 1898, and in “ Ze Electrician. Elec- 
trical Trades’ Directory and Handbook.” 

* * electric Traction,“ by Philip Dawson. Electric Tramways Popu- 
larly Explained," by Н. Scholey. “ birect-coupled e. Belt-driven Units 
for Electric Traction,” by A. H. Gibbings (Jtaieiy World for April and 
May, 1897). © Electric Traction,” Papers on, by J. Rider, d. Hesketh. and 
R. C. Quin, in Proceedings of Municipal Electrical Association for 1896 and 
1898, 
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used in driving the engine, shafting, and belting for the 


remaining nine machines, is simply going to waste. Of 


course, in such an instance, а clutch or other contrivance may 
be introduced to isolate а particular line of shafting, but still 
the fact remains that a large massof machinery, absorbing an 
excessive amount of steam or gas engine power, has to be 
kept wastefully running whilst one machine only is being 
utilised. Where the clutch arrangement is not in use, we 
have the spectacle of the belting and loose pulleys of nine 
machines set running, as an inevitable consequence of working 
one. This is but а typical illustration of what may be seen 
daily in a good many printing offices. To the smaller printer 
the usefulness of the electric motor can scarcely bo over- 
estimated. If he is on the line of supply of electricity he may 
dispense with his gas engine, and 80 save space, and probably 
make room for another printing machine ; while he economises 
in that he only pays for the power consumed during the time 
the machines are actually at work. As to the larger firms, 
the saving in their case is even greater in proportion. It is 
doubtful if they realise the immense loss that occurs by the 
use of the old methods of driving their machinery. In one 
case, where tests were made, it was found that the shafting 
and belts absorbed 56 per cent. of the actual power generated by 
Ше engino. 

It may be also pointed out that electric driving is the only 
system in which the exact power required to drive a machine 
can be accurately ascertained. Ар ampere-meter in the circuit 
shows at once if more power is being given off by the motor 
than is requisite, and thus the attendant can see at once that 
there is a drag somewhere. In one case, where a motor had 
been put in with a belt system, it was found, after it had been 
a short time at work, that the power indicated was slowly 
increasing until it had reached 40 per cent. over and above 
what was required when the motor was first started. An 
expert was called in, and it was discovered that the loss of 
power was caused by slack belts, and when they were 
tightened up the indicator went back to the normal point. 
This is а case in which, had a steam or gas engine been used, 
the loss of power might have passed unnoticed. 

Beyond the points which have just been mentioned, by 
which considerable economy may be effected with electric 
motors, it is exceedingly difficult to ascertain any reliable 
figures as to the actual cost of running. This is due to the 
widely different and greatly varying capacities of these 
machines. One instance must вићсе for which the author 
сап vouch. The machine is made by the Northern Press 
Engineering Co. (Limited), South Shields (Armand's patent), 
with a capacity of 28,000 copies per hour, including counting, 
folding, &c., and is used in the printing of one of the evening 
papers in Bradford. Тһе current is supplied from the 
Dradford Corporation mains at 2d. per Board of Trade unit to 
а 22 н.р. motor, which is coupled direct to the machine. 

In Fig. 8 an illustration is shown of an electric motor fixed 
to a guillotine, from which it will be scen that the motor is 
out of the way of the operator, the motion being conveyed by 
means of gearing on the outer rim of the flywheel. The 
small knob (being the handle of the starting switch) seen at 
the right-hand side of the machine, under the hand wheel, 
places the motor entirely under the control of the operator. 

(То be continued.) 
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dropped from 8-42d. to 2°67d. 
but chiefly the generation expenses and other items of 


ELECTRICITY WORKS ACCOUNTS. 


Hampstead Vestry Electric Supply Works. 

The Hampstead Vestry commenced electric supply on 
October 1, 1894, and has therefore completed its third year of 
working. The whole of the authorised capital of £59,400 has 
been borrowed at rates varying from 3} to 2% per cent. Of 
this amount £2,216 has been repaid. ‘The total capital expen- 
diture amounts to £100,177, or at the rate of £102 per kilowatt 
of machinery capacity installed. Of this expenditure that of 
mains is the largest item, representing about £50 per kilowatt. 
It should be mentioned, however, that in this item is included 
the cost of house connections and are lamps, The business 
of the undertaking as displayed in the adjoining table shows 
a healthy progress. 

The first of the two periods analysed covers 15 months and, 
moreover, included three dark quarters, so that the results are 


not comparable with those of the last year, completed on March 


25th last. As compared with the figures for the year ending 
December 81, 1896, and recorded in the remarks at the foot 
of the table, last year's output of 655,927 unita sold shows up 
very favourably, being an increase of over 67 per cent.; the 
equivalent Jamp connection having risen from 36,000 to 
53,917, or about 50 per cent. 

Passing to the revenue account, a more than corresponding 
improvement is noticeable, for although the average price 
obtained per unit sold has remained fairly constant the total 
receipts for the year is considerably higher than those for the 
15 months preceding, while the total costs per unit sold have 
All the items of expenditure, 


works costs, contribute to this improvement in the costs 
of working. As showing the comparative growth in the 
total receipts, the average income per quarter during 
the 15 months ended March, 1897, was £2,685, while 
that for the quarters contained in the 12 months ended 
March, 1898, is £3,983—an increase of £1,298, or more than 
48 per cent. The financial results show a working profit of 
48,078, and after repaying an instalment of £1,188 to principal 
and £2,980 as interest on loans, the deficit of the previous 
period is wiped out and there remains a balance to the good 
of £2,820. 
Harrow Electric Light and Power Company, Liwited. 

The second set of accounts, an analysis of which we publish 
this weck, are those of the Harrow Electric Light and Power 
Company. But one year of working has been completed as 
the station commenced supply on September 25, 1896. Of 
the authorised share capital of £25,000, a sum of £16,415 has 
been received and the whole of the present authorised borrowing 
powers have been exercised ; £1,825 having been borrowed 
on mortgages and £7,500 by debentures at 4 per cent. 
The capital expenditure .is £28,332 representing £199 per 
kilowatt of capacity of generating machinery. 

The station has been run under А working contract with 

Messrs. Crompton and Co., so that the accounts are not 
presented in the usual Board of Trade form. During the 
year 1897 an equivalent of 1,552 Jamps have been added to 
the circuit by an increase in the number of consumers of 
from 84 to 88. thus bringing up the total equivalent lamp 
connection to 5,435, 
_ The total revenue contingent upon the sale of 42,183 units 
is £1,876 or at the rate of 10-64. per unit sold, while the cor- 
responding costs are 7-76d. per unit. Practically nothing has 
been written off for reserve or depreciation though £339 has 
been paid out of the working profit of £335 and the former 
balance of £29, 

In order to provide for the large number of applications for 
supply It Паз been found necessary to nearly double the 
capacity of the station, and, to meet the expenditure in connec- 
tion with these extensions and those of mains, shares have 
been issued up to £20,000. 

It is intended to effect a reduction in the price charged 
for supply by the adoption of the maximum demand system. 
Since June the company have themselves been working the 


Station, the arrangement with Messrs. Crompton having been 
terminated, 
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Price charged for publie 1 lighting 


HAMPSTEAD. —REMARKS—* For the 15 months ending March 25, 1897. 
generated were 515,578 ; sold (total), $92,283 ; sold to consumers, 347,335 ; 
b Includes £1,160 v alne of lands appropriated for station. е Over-expended, 
insurance and £104 compensation for fatal accident, including r solicitor’s costs. 

rofit is for 15 months. 


g After deducting £8 to had debts. 


i With discounts of from 3 per cent. to 20 per cent., as annual bill varies froin £25 to £500. 


after, with discounts as above, 


а For the year ending Dec. 31, 
for public lighting, 44,808 ; 
4 Includes £117 to insurance, 

After deducting 


HAMPSTEAD. 


and used 


1596, 
on works, 12,657. 
e Includes £95 to 
£4 to bad debts : 
h Including £69 added, being preliminary expenses written off. 
j 6d. for first two hours and 24d. 


the units 


| no 
this working 
| £3 


Digitized by 


Engineer, 
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Undertaking Worked 55. . .. . „.. | Hampstead Vestry. The Harrow Electric Light and Power Co., Ltd. 
Date of Commencement of VVA 1894. [feeding 3-wire network. September 25, 1896. 
System of Supply |... . . . . . . . . . ͥ ee. Alternate- current transformer sub- stations || Three · wire continuous - current. 
Chief Bngimeer APA Geo. H. Cottam. W. C, О. Hawtayne.* 
YEAR ENDED МАК, 25, 1897.* | MAR. 25, 1898. DEC. 31, 1896. DEC. 31, 1897. 
UAN TITIES— 
Units ted КААР АЕРА 0000 R T 720,7804 840,002 
„ BOLD (TOTAL) . ue —— осе 547,920 655,927 
| 4, sold to consumers . ЖЕРИНЕРЕ 489,120 610,155 
„ sold for public lighting, &c, .......- ....—.. —Ó 58,800 4 45,792 
„ used on works . . . . 16,3214 12,000 
UNITS SOLD PER s C.P. LAMP CAPACITY ............... 1783 21°35 
Maximum supply demanded .............. 6 440 613 
Number of public lamps . эе» {елее 24 52 
Number of consumers МЭРТЕ Moe M — 821 
Connections to mains in 8-c.p. lamps 56,000 53,917 
‘CAPACITY OF PLANT IN 8-C.P. LAMPS .............. га 30,700 30,700 
‘CAPACITY ОР PLANT IN KILOWATTS........... PERYA 982 982 
Per kilowatt Per kilowatt Per kilowatt Per kilowatt 
CAPITAL— ML uo d _ capacity. — Nu o _ capacity. Total. capacity, | Total. capacity., 
AUTHORISED (TOTAL) ...... .... | £59,400 | £605 | £59,400 | £605 — — [288825 | £166 
Share c eee eee M — M Ó— — — С a3 — € 25.000 193 
| Loan (including Debenture charges). с... 59,400 60:5 59,400 60:5 — = 8,825 45:5 
RECEIVED (TOTAL) ............... bees eee eee se eee eee 055 60,560 617 60,560" | 617 = m 95.940 12:3 
AVV. Jos — — eo | — — = 16,415 80:5 
Loan (including Debenture charges) 59,400 60:5 59,400 60°5 — — 8,825 45° 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil — nil E = ee 8.585 49:1 
Share (unissued) ) —— 444 ——— — — — = = = — 8,585 49:1 
Dall атаана n — — аха =n TE — — =e 
Loan (including Debentures) ....... өзө өндә: Эуе — — = eI «aia = А = 
REPAID (TOTAL) )) qud aee vo 60d — 1,059 1:078 9.949 9-99 = = — * 
RESERVE OR SINKING FUND .............. (0040009020029 à — — — n — as те 8 
DEPRECIATION FUND ................... TR — — — = = £35 £0243 60 0 
EXPENDED (TOTAL) .................... — Á— má 83.331 84:9 100,177 102 20,234 | 1404 28.332 139 
Lands and buildings .............. ons ceesousonedmmanence 16,981 17°3 20,012 20°4 5,536 | 384 7,541 57:0 
а С adeo Fre siizp ase MESE T иёоеќезаз вено узен» «4н 24,644 25˙1 30,909 31˙5 7,148 "796 7,677 57:6 
CC THU 41,559 42:3 49,008 49°9 5,922 | 411 10,552 517 
Miscellaneous . . . . . . . 6 vien ul 147 0:150 250 0255 | 1,628 | 115$ 2,562 12°6 
BALANCE OF CAPITAL Accor... ...... - -22771: | -232 (1-396017 -404 | — | — p 
REVENUE— Total. Per unit sold. Per unit sold. Per unit sold. 
o AA УРИ 5... 13,070 57800. | £15, 380 - 5:6304. = | — 10°60d. 
Revenue from supply . ...e tee eee es 3 11,427 5'010d. 15,839 5'070d. — | — 9-09d. 
= . ITEA A T Jeina 565 | 0160d. 531 0:194d. | — — 0°254d, 
5 public lighting ...... SRI IP LATE A Ried bis 1,270 0:556d. 994 0°364d, — — = 
1 sale of lampe, AG. «occuro va sant the агае — -— — а= = ^ 0:2434. 
miscellaneous sources 8 0:004а, 16 0`0064. — 1:080d, 
EXPENDITURE OUT OF REVENUE— 
„ e X ARRIVE ез эб» зад, £7,812 34204. | £7,299 2°670d. — — 7764. 
rr disque Ie riri e EAR saber TIR 5,866 2°570d. 5,408 1:980d. — — 4'910d. 
Generation of electricity . . 4 4 2,373 2*352d. 5,009 I'83$4d. — 4'910d, 
Fuel (including cartage, &c.) .......... КҮ ИДЫ Эу 5,101 1:358d. 8,330 1 220d. — — 
On waste, water, e ts ire ripeto ese $55 |  O'l55d. 403 0:148d. - | а> 25604. 
Wages Ab BÜUALIOB i cicecwcrverdavceracantne жезби 1,101 0°4824. 698 0°365d. -- — 
Repairs and maintenance at station. 819 0°5594. 277 0:1014. — — 2:540d. 
Distribution of electrioit·OUO t 234 O° 103d, 128 00474. — — = 
Wages, &.. 64 66 6666 —— \ А - NAT f — — г 
avai renewals of mains, Ke... канаа: j 234 0˙1034. 128 0'0474, = = 2 
Publio КОМ аон srin бева насанд TTEPEET Sui e ss 259 0:114d. 271 | 00994. || = — сб 
Ann e TQ EE \ 259 0-114d. 271 | 0:0994. | Г — — Kv 
А I ITEA e J ү — | = 
MANAGEMENT AND PROPERTY CHARGES............... 1,945 0:852d. 1,891 0:692d. — — 2-850d. 
Noyalties . o ee erroe ior eheu oor sees se 666 5 = = = | — — -— "ex 
Bent, CULES DUAE e A tee e odes НИЕ 442 01944. 02 0:133d. | э; 0-8304. 
e ане оза ede pA водонаева веро садов 1,503 06594. 1,529 0°бооа. — 20204. 
D UU 875 O 384d. 868 0°5184. У 0-921d. 
Stationery, CERTA T ETATE CLR CIERRE CHITI TY Р 159 0:070d. 166 | 0:0614. 0:158d. 
Establishment charges cesses cvevecsvecsduoscosceseences 282 0:123d. 280 0:1034. 0:119d. 
Law Charges: KG. .oeceseseckeesvscos entm. £s3ehsenTeovsopt s 188" 0`0824. 215° 0:0794. || = - 145° | 0:824. 
—— ——. 
` ; to mean 7 to mean | m to mean ; 7 Ы 
FINANCIAL RESULTS— Total. cap.exp'nded Total. cap.exp'nded Total. сар. exp'nded Total. . 
WORKING PROFIT FOR YEAR .............................. | £5,254 / 752% £8,073" 8:807; з ES £3354 | 1387 
Sum carried to Depreciation Fund | - | = 25° 0.1057 
Sum carried to Reserve or Sinking Fund ......... | 595 0:851 1,188 1:29 — - — ERES 
Net interest on loans (incl. Debenture charges) ... 2,158 5°95 / 2,980 3°25 — 339 l:47 
BALANCE FROM LAST ACCOUNT .......................... -2,916 | -417% 1.085“ - 11827 бта 29 0-12 
BALANCE AVAILABLE FOR DISTRIBUTION, & — — 2.820 2077, — — 1 = 
Ta EEA TEIE ˙ A ЖКТЕ — teks es 1,016 1:453% — =< — | E = ж. 
QRDINARY DIVIDEND PAID .......... . ay — — M ae: ENT de ВА 
|1 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 597% АТ 4% - 739» 
Expenditure per kilowatt capacity esee £7. 195. Od. £7. 8s. 9d. — £6. 14s. 7d 
REVENUE PER KILOWATT CAPACITY ................. £13. 6s. 2d. £15. 13s. 2d. — £9. 4s. 0d 
Expenditure per 8-с. lamp capacity ........................ 58. 14. ds, 9d. — ja; 31d, 
REVENUE PER 8.C.P. LAMP CAPACITY .................. 8s. 61d. 105. 01, — 5s. 9:4 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 7s. 3d. 98. 9d. Єз. l0jd 
Price charged for lighting, per uni eene | 64. 6d. to 914,1 f 8d. 8d. 
Price charged for power, per unit 1 \ 5d Hel 
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large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 


“THE ELECTRICIAN" PRIMERS. In Two У оова. Price: Stout 
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"ELECTRICIAN" SERIES FORTHCOMING BOOKS, 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.—By J. Ero 
Youna. This ee is now ready. Some extracts from the book 
have already a in The Electrician, from which it will be 
seen that the КЕ practice in Electrical Teating for Telegraph 
work has been treated by the Author. 


ELECTROMAGNETIO THEORY, VOL. IL— 
second volume of this important work 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Danu SiwoLArm and F. O. RAPHAEL, 

PRIMARY BATTERIES. —A work on this subject will shortly be published, 
кшш the theory and practice of the Primary Battery up to date, 

k will be fully illustrated. 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By FRANOIS Jeu. А work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes. e book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
ато 9 and will give the latest practice in this important 
subject, 


Olum Humm. The 
in an advanced stage, and 


SPECIAL NOTICE. 

NOW READY.—Vol. XL. of "Tum Exscrnioms,” bound in 
strong cloth. Price 17s. 6d ре free 18s. 6d. Also ready, Cases for 
binding. Price 2s., by post Qs, 

A complete set of the Second Series of Tur ErzorRICIAN can now be 
supplied. These sets are very scarce, and early application should be made. 


SIR WILLIAM CROOKES’ PRESIDENTIAL ADDRESS 
TO THE BRITISH ASSOCIATION. 


On Wednesday evening last, the third occasion of the 
mecting of the British Association at the ancient city of 
Bristol was inaugurated by the masterly address of бів 
WILLIAM Crookes, the president for the session 1898-9. An 
abstract of that address will be found in another part of our 
issue this week; and if we have omitted certain portions, it is 
not because these lack interest, still less that they are not 
worthy of' careful consideration, but solely because they 
develop the details of a subject with which an electrical 
journal is only concerned in its broadest and most general 
aspects. That subject is “'the important question of the 
supply of bread to the inhabitants of these islands,"—to 
quote the words of the President himself.  Doubtless it 
may be contended with undeniable logic and irresistible force 
that this is a matter of supreme moment to every member 
of the electrical profession, not alone in its “ broadest 
and most general aspect,” but in the minutest detail of its 
practical bearing. Everyone must have his daily bread. Never- 
theless, we are bound to confess that upon hearing the earlier 
passages of Sir WILIA Onooxrs! address, and, indeed, until 
well on into the middle of his discourse, the conviction gradually 
forced itself upon us that, however desirableor even essential it 
might be to the electrical profession to have a supply of daily 
bread, statistics and discussions on the way this desideratum 
might be brought about would not make suitable “ сору” for 
a technical electrical journal. But we had reckoned without 
our host, for, in the end, Sir WiLuram Скооккв developed а 
truly wonderful link between the supply of the world's cereals 
and the electrical utilisation of, say, Niagara Falls, and therein 
revealel how much a matter of electrical engineering and 
electro-chemistry this business of wheat growing is really 
capable of being made—on paper. That it is in a similar degree 
feasible in actual practice yet remains to be proved ; and, even 
should it be so, potentially, it is scarcely probable that practical 
proof will be forthcoming until the stress of circumstance, 
perhaps amounting almost to famine, shall have compelled 
civilisation. to adapt itself to the new conditions. Eor, the 
scheme propounded by Sir WinLiaw Crookes embodies в 
world-extensive aud international svstem of artificial cultiva- 
tion of arable Jand, by the aid of manures manufactured by 


bread-eating races of mankind a new lease of life. 
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e'ectrical or other processes. In the adoption of this 
course alone does he perceive for the human race—or 
ab any rate, for such races of men as must be dependent upon 
wheat—salvation from decimation, or even extinction, by 
famine. The main facts upon which Sir WinLiAM Crookes 
bases his project are: first, that the population of wheat-con- 
suming races tends to increase at a greater rate than the 
world's wheat supply; and, secondly, that owing to 
the limited amount of nitrate of soda occurring in the 
earth’s soil, supplies of this manure must come to an 
end unless an artificial process be put into operation 
for meeting the deficiency. In casting about for a source 
of nitrogen wherewith to manufacture nitrate manures 


‘that shall serve this purpose, Sir WiLuram Crookes finds what 


he seeks in the atmosphere of this planet. All that is requisite 
is that the nitrogen occurring in vast quantities in that atmos- 
phere shall be fixed, otherwise chemically combined co that 
it is in a form acceptable to the internal economy of a wheat 
plant. If the great stores of free nitrogen in the air could be 
drawn upon and condensed by chemical process into liquid or 
solid manure-stuff, it would only remain to carry out the pro- 
cess on а sufficiently gigantic scale, and to distribute the 
products over the world’s wheat fields, in order to secure for the 
Incidentally, 
we may observe that this apparently humane feat would but 
transform one woe into another and postpone it for a time; for, 
it is not inconceivable that the British Association of a future 
century might be invited to contemplate the horrors certain 
to be brought about by a steady decrease in the percentage of 
nitrogen in the atmosphere. Some compensation might be 
perceived in the greater facility for the discovery of argon- 
like constituents which the removal of so much nitrogen from 
the air might cause. However, to proceed in all serious- 
ness with Sir WILLIAM Скооккз' scheme, we may next note 


its electrical features, and thereby show wherein it is of special 


interest to the electrical profession. The seven tons of 
nitrogen superincumbent on each square yard of the earth's 
surface, as we have already stated, must be“ fixed if the 
element is to be made use of for enriching land ; and a method 
of effecting this fixation artificially, which suggests itself to 
Sir WILLIAM Crookes, is one involving the expenditure of 
electrical energy. Considering that about 12 millions of tons 
of nitrate will be required annually, to carry out the scheme, 
this suggestion proves distinctly encouraging to electrical 
engineers and electro-chemists, to say nothing of the company 
promoter. "Twelve million tons of artificial nitrate per annum, 
or universal scarcity of bread what material for a dazzling 
prospectus! We trust, however, that no encouragement will 
be given to any such misuse of the statements made in the 
presidential address last Wednesday; none such encourage- 
ment could legitimately be found in the words of the speaker, 
for the scheme propounded was of an admittedly speculative 


‘and tentative nature, and no hope was held out as to its 


practical development in the near future. It was but “а 
gleam of light amid the darkness of despondency ;” and, wben 
looked at on the practical side, it resolved itself rightly into 
little else than a series of pertinent questions :— ** But how 
about electricity? Can we generate enough energy to 
produce 12,000,000 tons of nitrate of soda annually? А 
preliminary calculation shows that there need be no 
fear on that score; Niagara alone is capable of supplying the 
required electric energy without much lessening its mighty 
flow. The future can take care of itself.” But between the 
natural existence of sufficient available energy, together with 
“a small laboratory experiment“ by which the desired process 
can be carried out on a minute scale, and the practical realisa- 


tion of the scheme on a scale of sufficient magnitude to affect 
appreciably the world's granaries, there is a great gulf fixed— 
апа commercial science is not yet prepared to bridge that gulf. 

Passing from the fascinating subject upon which we have 
just been commenting, Sir WirnLiaM Скооккз occupied the 
second portion of his address with a cursory though, to some 
extent, critical review of recent progress in various branches 
of physics and in the science of psychical phenomena. The 
constitution of matter and the nature of the atom claimed 
early attention, the conclusion being advanced that 
“although a discussion of the ultimate absolute proper- 
ties of matter is purely speculative, it can hardly 
be barren, considering that in our laboratories we are 
now within moderate distance of the absolute zero of 
temperature." Hope is thus held out, not only that matter 
шау soon be artificially lowered in temperature to the zero 
point, but also that in that condition the physical properties ' 
of the atoms will be observable. Is it not possible, however, 
that any form of direct observation of matter may be incon- 
sistent with its being at absolute zero, since in no way can it 
be observed without energy being continually imparted to 
it during the observation? Next in order, Sir WLAN 
Своокев reviewed the present state of research in rare con- 
stituents of the atmosphere, and then passed on to consider 
the subject of wireless telegraphy, а meed of praise being 
justly bestowed on Signor Marconi for his share in the 
practical development of this important new mode of signalling. 
Röntgen radiation and cathode rays were next reviewed, the 
drift of scientific evidence being held to support a transversal 
ether-wave theory of Röntgen rays and an atom-stream theory of 
eathode rays. "The consideration of the phenomena attendant 
upon the production of these two classes of rays led Sir 
WinLiAM back to his favourite theme of the nature of the 
atom, an ingenious speculation being advanced in regard to a 
possible explanation of the behaviour of uranium. Atoms of 
this element are conceived to have the power to abstract 
energy from their environment by а process of sifting the 
more rapidly-moving molecules of whieh the environment is 
composed. Once again Sir Мплллм Crooxes allowed his 
unmatched imagination free play, while he contemplated the 
possibility of utilising, as Ше uranium atom does, the energy 
“locked up in quiescent air at ordinary pressure and tempera- 
ture.” In a small volume of air, such as that of a room 19ft. 
high, 18ft. wide and 22ft. long, there is energy enough to 
develop 1 н.р. for 12 hours; and “the store drawn upon 
naturally by uranium and other heavy atoms only awaits the 
magic wand of Science to enable the twentieth century to cast 
into the shade the marvels of the nineteenth.” | 

It was appropriate to the occasion, and worthy of the 
scientific reputation and career of the speaker, that Sir 
\\ пллАм Скооккв should make the first announcement of his 
discovery of a new and exceptionally interesting element at 
the time of his delivering an address to the British Asso- 
ciation. Monium is the name given to this ‘‘ young and 
wilful ’’ addition to the family of the elements; and, although 
possessed of a strongly marked individuality, it entertains no 
unfriendliness towards the other members of the family, but, 
on the contrary, and unlike the unsociable members, of which 
argon is an example, ‘it is willing to enter into any number 
of chemical alliances." As psychical research gives no indi- 
cation at present of being allied to electrical science, the 
concluding part of Sir WILLIAM Crookes’ address are not of 
direct interest to our readers ; but, with a re-statement of his 
well-considered views on this recondite subject, he brought to 
a close one of the most thoughtful and brilliant addresses ever 
listened to by a British Association audience. 
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COMBINED STEAM AND WATER-POWER ELECTRIC 
ALTERNATOR PLANT AT BRAY. 


An interesting combination of а steam-driven and water- 
power driven alternator, embodying several features of novelty 
and importance, is to be found in operation at the little elec- 
tric supply station at Bray, in Ireland. The accompanying 
set of illustrations show plans and elevations of this plant. 
Briefly, the generating set comprises a Fynn“ alternator 
coupled through coil clutches to an “Erith” steam engine, 
with a belt pulley on the dynamo spindle for use when the 
alternator is to be driven by water power. The entire plant 
as shown was built by Messrs. Easton, Anderson and Goolden, 
now styled the United Ordnance Company (Limited), of 
Erith. It has a rated capacity of 75 kilowatts at 1,050 volts, 
running at 300 revolutions per minute. The general con- 
struction of the ** Fynn“ alternator is familiar to our readers, 
a full description having been published in Zhe [lectrician, 
Vol. XL., p. 162. In the Bray plant the weight of the 
alternator, slightly under 9 tons, including bedplate, arma- 
ture, field coil, and magnets, shaft, and half of the coupling. 
Tests of this machine by Mr. Robert Hammond showed 
that on a non-inductive load the drop in volts, when full load 
was put on, was 7 per cent. at constant speed and excita- 
tion. The excitation at full load was 19:4 amperes at 25 
volts, ie., 485 watts, after six hours’ run. The variation of 
exciting power between zero and full load was 11 per cent. 
After the six-hours’ run at full load, followed by two hours 
of 28 per cent. overload, for which latter the excitation was 
532 watts, the following rise in temperature was observed, 
viz., 48:5°Е. in the armature copper, 35°F. in the exciting 
coil, and 86deg. in the armature iron. 

A few particulars relative to the “ Erith” steam engine will 
be of interest to our readers. The engine is of the compound 
vertical two-crank type, arranged to work condensing or non- 
condensing. It is enclosed, but the working parts are easily 
accessible through removable doors. The cranks are placed 
Opposite to one another, so that the pistons, which are made 
as nearly as possible of the same weight, and the moving parts 
are balanced. The steam is distributed by two valves of the 
piston type, both driven from the same eccentric on the crank- 
shaft. One of these valves distributes the steam to the high- 
pres-ure cylinder only, whilst both valves distribute the steam 
to the low-pressure cylinder, by which means good area of 
port-opening is provided without unduly increasing the clear- 
ances. The valves аго so arranged that the spindle glands are 
only exposed to the pressure duc to the low-pressure exhaust. 
The lubrication is one of the main features of the engine, the 
oil being forced under a considerable pressure through a system 
of pipes to each of the bearing surfaces, and so arranged that 
the supply to the different bearings сап be regulated. . The 
oil drains back into the crank pit, from whence it is passed 
through a strainer box, which may be examined and cleaned 
whilst the engine is running, and then flows back to the oil 
pump. The oil pump is placed in the crankpit, and is driven 
from the valve eccentric, The governor is of the high-speed 
type, acting on a throttle valve. 

The combined efficiency of the steam driven set is 85:4 per 
cent. When driven by water-power a belt is placed between 
the Victor turbines and the pulley on the alternator shaft, the 
5 efliciency with this arrangement being somewhat 
ower. 


— — 


Municipal Meter and Lamp Testing. — The town of Boulogne- 
sur-Mer is following the example of Paris in organising а 
System of testing for the benefit of electric light consumers. 
Although there is published a long list of instructions and of 
the formalities to be observed, no indication is given of the 
exact nature of the tests. Even if these are of the crudest 
description it is hard to see how the undertaking will pay its 
Way for the fees are very small. The “verification of the 
luminous intensity and of the expenditure of energy in an 


Ancandescent lamp” will be made for the sum of 1d , while a 


meter will be “verified” in situ for 21d., aud the latter test 
will be performed monthly for the yearly subscription of 1s. 7d. 


BRITISH ASSOCIATION PRESIDENTIAL ADDRESS.* 


For the third time in its history the British Association meets in ` 
your City of Bristol. The first meeting was held under the 
presidency of the Marquis of Lansdowne in 1836, the second under 
the presidency of Sir John Hawkshaw in 1875. Formerly the 
President unrolled to the meeting а panorama of the year's pro- 
gress in physical and biological sciences. To-day the President 
usually restricts himself to specialities connected with his own 
work or deals with questions which for the time are upper- 
most. To be President of the British Association is undoubtedly 
a great honour. It is also a great opportunity and a great 
responsibility : for I know that, on the wings of the Press, my 
words, be they worthy or not, will be carried to all points of the 
compass. I propose first to deal with the important question of 
the supply of bread to the inhabitants of these islands, then to 
touch on subjects to which my life work has been more or less 
devoted. І shall not attempt any general survey of the sciences; 
these, so far as the progress in them demands attention, will be 
more fitly brought before you in the different sections, either in 
the addresses of the Presidents or in communications from members. 

Before proceeding with my address I wish to refer to the severe 
loss the British Association has sustained in the death of Lord 
Playfair, With Sir John Lubbock and Lord Rayleigh, Lord Play- 
fair was one of the Permanent Trustees of our Association, and for 
many years he was present at our meetings. It would be difficult 
to overrate his loss to British science. Lord Playfair’s well-matured 
and accurate judgment, his scientific knowledge, and his happy 
gift of clothing weighty thoughts in persuasive language, made his 
presence acceptable, whether in the council chamber, in depart- 
mental inquiries, or at light social gatherings, where by the 
singular laws of modern society, momentous announcements are 
sometimes first given to the worid. Lord Playfair (then Sir Lyon 
Playfair) was President of the British Association at Aberdeen in 
1885; his address on that occasion will long be remembered as a 
model of profound learning and luminons exposition. 

And now I owe a sort of an apology to this brilliant audience. 
I must ask you to bear with me for 10 minutes, for I am afraid 
what I now have to say will prove somewhat dull. I ought to 
propitiate you, for to tell the truth, I am bound to bore you with 
figures. Statistics are rarely attractive to a listening audience ; 
but they are necessary evils, and those of this evening are 
unusually doleful. Nevertheless when we have proceeded a 
little way on our journey I hope you will see that the river of 
figures is not hopelessly dreary. The stream leads into an almost 
unexplored region, and to the right and left we see channels opening 
out, all worthy of exploration, and promising a rich reward to the 
statistic explorer who will trace them to their source—a harvest, as 
Huxley expresses it, immediately convertible into those things 
which the most sordidly practical of men will admit to have value, 
namely, money and life." My chief subject is of interest to 
the whole world—to every race—to every human being. It is of 
urgent importance to-day, and it is а life and death question for 
generations to come, I mean the question of food supply. 
Many of my statements you may think are of the alarmist order ; 
certainly they are depressing, but they are founded on stubborn 
facts. They show that England and all civilised nations stand 
in deadly peril of not having enough to eat. As mouths multiply 
food resources dwindle. Land is a limited quantity, and the land 
that will grow wheat is absolutely dependent on difficult and 
capricious natural phenomena. I am constrained to show that 
our wheat-producing soil is totally unequal to the strain put 
upon it. After wearying you with a survey of the universal dearth 
to be expected, I hope to point a way out of the colossal 
dilemma. It is the chemist who must come to the rescue of the 
threatened communities, It is through the laboratory that 
starvation may ultimately be turned into plenty. 

To take up the question of food supply in its scientific aspect, I 
must notconfine myself exclusively to our own national requirements. 
The problem is not restricted to the British Isles—the bread-eaters 
of the whole world share the perilous prospect—and I do not think 
it out of place if on this occasion I ask you to take with me a wide, 
general survey of the wheat supply of the whole world. Wheat is 
the most sustaining food grain of the great Caucasian race, which 
includes the peoples of Europe, United States, British America, 
the white inhabitants of South Africa, Australasia, parts of South 
America, and the white population of the European colonies. Of 
late years the individual consumption of wheat has almost univer- 
sally increased. In Scandinavia it has risen 100 per cent. in 25 
years ; in Austro- Hungary, 80 per cent. ; in France, 20 per cent. ; 
while in Belgium it has increased 50 per cent. Only in Russia and 
Italy, and possibly Turkey, has the consumption of wheat per 
head declined. In 1871 the bread-eaters of the world numbered 
371,000,000. In 1881 the numbers rose to 416,000,000, in 1891 to 
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472,600,000, and at the present time they number 516,500,000. 
The augmentation of the world's bread-eating population in a 
geometrical ratio is evidenced by the fact that the yearly aggre- 
gates grow progressively larger. In the early seventies they rose 
4,300,000 per annum, while in the eighties they increased by more 
. than 6,000,000 per annum, necessitating annual additions to the 
bread supply nearly one-half greater than sufficed 20 years ago. How 
-much wheat will be required to supply all these hungry mouths 
with bread? At the present momen“ it is not possible to get accu- 
rate estimates of this year's wheat crops of the world, but an 
-adequate idea may be gained from the realised crops of some 
countries and the promise of others, To supply 516,500,000 bread- 
eaters, if each bread-eating unit is to have his usual ration, will 
require a total of 2,324,000,000 bushels for seed and food. What 
are our prospects of obtaining this amount ? 


According to the best authorities the total supplies from the 
1897-98 harvest are 1,921,000,000 bushels. The requirements of 
the 516,500,000 bread-eaters for seed and food are 2,324,000,000 
bushels ; there is thus а deficit of 403,000,000 bushels, which has 
not been urgently appsrent owing to а surplus of 300,000,000 
bushels carried over from the last harvest.  Respecting the 
prospects of the harvest year just beginning, it must be borne 
in mind that there are no remainders to bring over from last 
harvest. We start with a deficit of 103,000,000 bushels, and have 
-6,500,000 more mouths to feed. It follows, therefore, that one- 
sixth of the required bread will be lacking unless larger drafts than 
now seem possible can be made upon early produce from the next 
harvest. | 

The present position being so gloomy, let us consider future 
prospects. What are the capabilities as regards available area, 
economic conditions, and acreage yield of the wheat-growing 
countries from whence we now draw our supply ? 

For the last 30 years the United States have been the dominant 
factor in the foreign supply of wheat, exporting no less than 
145,000,000 bushels. This shows how the bread-eating world has 
‘depended, and still depends, on the United States for the means 
of subsistence. The entire world's contributions to the food. 
bearing area have averaged but 4,000,000 acres yearly since 1869. 
It is scarcely possible that such an average, under existing condi- 
tions, can be doubled for the coming 25 years. Almost yearly, 
since 1885, additions to the wheat-growing area have diminished, 
‘while the requirements of the increasing population of the States 


have advanced, so that the needed American supplies have been 


drawn from the acreage hitherto used for exportation. Practically 
there remains no uncultivated prairie land in the United States 
suitable for wheat-growing. The virgin land has been rapidly 
absorbed, until at present there is no land left for wheat without 
reducing the area for maize, hay and other necessary crops. It is 
almost certain that within a generation the ever-increasing popu- 
lation of the United States will consume all the wheat grown 
within its borders, and will be driven to import, and, like our 
selves, will scramble for a lion’s share of the wheat crop of the 
world. This being the outlook, exports of wheat from the 
United States are only of present interest, and will gradually 
diminish to a vanishing-point. The inquiry may be restricted 
to such countries as probably will continue to feed bread-eaters 
who annually derive a considerable part of their wheat from extra- 
neous sources, Butif the United States, which grow about one- 
fifth of the world’s wheat, and contribute one-third of all wheat 
exportations, are even now dropping out of the race, and likely 
soon to enter the list of wheat-importing countries, what prospect 
is there that other wheat-growing countries will be able to fill the 
gap, and by enlarging their acreage under wheat, replace the supply 
which the States have so long contributed to the world’s food ? 
The withdrawal of 145 million bushels will cause a serious gap in 
the food supply of wheat-importing countries, and unless this deficit 
can be met by increased supplies from other countries there will be 
a dearth for the rest of the world after the British Isles are sufti- 
ciently supplied. Next to the United States Russia is the greatest 
wheatexporter, supplying nearly 95 million bushels. Although Russia 
at present exports so lavishly this excess is merely provisional and 
precarious. The Russian peasant population increases more rapidly 
than any other in Europe. The yield per acre over European 
Russia is meagre—not more than 8:6 bushels to the acre—while 
some authorities consider it as low as 4'6. The cost of production 
is low—lower even than on the virgin soils of the United States. 
The development of the fertile though somewhat overrated ‘* black 
earth," which extends across the southern portion of the empire 
and beyond the Ural Mountains into Siberia, progresses rapidly. 

Sut, as we have indicated, the consumption of bread iu Russia has 
been reduced to danger point. The peasants starve and fall victims 
to hunger typhus,” whilst the wheat growers export grain that 
ought to be consumed at home. 

I have said that starvation may be averted through the labo- 
ratory. Before we are in the grip of actual dearth the chemist 
will step in and postpone the day of famine to so distant a period 
that we, and our sons and grandsons, may legitimately live without 


undue solicitude for the future. It is now recognised that all 
crops require what is called a ** dominant" manure. Some need 
nitrogen, some potash, others phosphates. Wheat pre-eminently 
demands nitrogen, fixed in the form of ammonia or nitric acid. All 
other necessary constituents exist in the soil; but nitrogen is 
mainly of atmospheric origin, and is rendered fixed by a slow 
and precarious process which requires a combination of rare 
metorological and geographical conditions to enable it to advance at 
a sufficiently rapid rate to become of commercial importance. There 
are several sources of available nitrogen. Tho distillation of coal 
in the process of gas-making yields a certain amount of its nitrogen 
in the form of ammonia; and this product, as sulphate of ammonia, 
is а substance of considerable commercial value to gas companies. 
But the quantity produced is comparatively small ; all Europe does 
not yield more.than 400,000 annual tons, and, in view of the 
unlimited nitrogen required to substantially increase the world's 
wheat crop, this slight amount of coal ammonia is not of much 
signifiance. Fora long time guano has been one of the most іш. 
portant sources of nitrogenous manures, but guano deposits are 80 
near exhaustion that they may he dismissed from consideration. 


Much has been said of late years, and many hopes raised by the 
discovery of Hellriegel and Wilfarth, that leguminous plants bear 
on their roots nodosities abounding in bacteria endowed with the 
property of fixing atmospheric nitrogen; and it is proposed that 
the necessary amount of nitrogen demanded by grain crops 
should be supplied to the soil by cropping it with clover and 
ploughing in the plant when its nitrogen assimilisation is com- 
plete. But it is questionable whether such a mode of procedure 
will lead to the lucrative stimulation of crops. It must be 
admitted that practice has long been ahead of science, and for 
ages farmers have valued and cultivated leguminous crops. The 
four-course rotation is turnips, barley, clover, wheat—a sequence 
popular more than two thousand years ago. Оа the Continent, 
in certain localities, there has been some extension of microbe 
cultivation ; at home we have not reached even the experimental 
stage. Our present knowledge leads to the conclusion that the 
much more frequent growth of clover on the same land, even 
with successful microbe-seeding and proper mineral supplies, 
would be attended with uncertainty and difficulties. The land soon 
becomes what is called ‘‘ clover sick and turns barren. There is 
still another and invaluable source of fixed nitrogen. I mean the 
treasure locked up in the sewage and drainage of our towns. Indi- 
vidually the amount so lost is trifling, but multiply the loss by the 
number of inhabitant’s, and we have the startling fact that, in the 
United Kingdom, we are content to hurry down our drains and 
water courses, into the sea, fixed nitrogen to the value of no less 
than £16,000,000 per annum. This unspeakable waste continues, 
and no effective and universal] method is yet contrived of convert- 
ing sewage into corn. The more widely this wasteful system 18 
extended, recklessly returning to the sea what we have taken from 
the land, the more surely and quickly will the finite stocks of 
nitrogen locked up in the soils of the world become exhausted. 
Let us remember that the plant creates nothing ; there is nothing 
in bread which is not absorbed from the soil, and unless the 
abstracted nitrogen is returned to the soil, its fertility must ulti- 
mately be exhausted. When we apply to the land nitrate of 
soda, sulphate of ammonia, or guano, we ara drawing on 
the earth's capital, and our drafts will not perpetually be 
honoured. Already we see that a virgin soil cropped for 
several years loses its productive powers, and without artificial 
aid becomes infertile. Thus the strain to meet demands is 
increasingly great. Witness the yield of 40 bushels of wheat per 
acre under favourable conditions, dwindling through exhaustion of 
soil to less than seven bushels of poor grain, and the urgency 0 
husbanding the limited store of fixed nitrogen becomes apparent. 
The store of nitrogen in the atmosphere is practically unlimited, 
but it is fixed and rendered assimilable by plants only by cosmic 
processes of extreme slowness. The nitrogen which, with a light 
heart we liberate in а battleship broadside, has taken millions of 
minute organisms patiently working for centuries to wia from the 
atmosphere. 

The only available compound containing sufficient fixed nitrogen 
to be used on a world-wide scale as a nitrogenous manure is nitrate 
of soda, or Chili saltpetre. This substance occurs native over ^ 
narrow band of the plain of Tamarugal, in the northern provinces 
of Chili, between the Andes and the coast hills. In this rainlest 
district for countless ages the continuous fixation of atmospheric 
nitrogen by the soil, its conversion into nitrate by the slow trant- 
formation of billions of nitrifying organisms, its combination with 
soda, and the crystallisation of the nitrate have been steadily 
proceeding, until the nitrate fields of Chili have become of vast 
commercial importance, and promise to be of inestimably greater 
value in the future. The growing exports of nitrate from Chili at 
present amount to about 1,200,000 tons. 

The action of nitrate of soda in improving the yield of wheat w 
been studied practically by Sir John Lawes and Sir Непгу ша 
on their experimental field at Rothamstead. This field was sown v! 


THE ELECTRICIAN, 


wheat for thirteen consecutive years without manure, and yielded 


an average of 11:9 bushels to the acre. For the next thirteen years 
it was sown with wheat, and dressed with 5 cwt. of nitrate of soda 
per acre, other mineral constituents also being present. The 
average yield for these years was 36 4 bushels per acre—an increase 
of 24 5 bushels. In other words, 22:86 lbs. of nitrate of soda pro- 
duce an increase of one bushel of wheat. At this rate, to increase 
the world's crop of wheat by 7:3 bushels, about 1} cwt. of nitrate 
of soda must annually be applied to each acre. The amount required 
to raise the world's crop on 163,000,000 acres from the present 
supply of 2,070,000,000 bushels to the required 3,260,000,000 
bushels will be 12 million tons distributed in varying amounts over 
the wheat-growing countries of the world. "The countries which 
produce more than the average of 12 7 bushels will require less, and 
those below the average will require more ; but, broadly speaking, 
about 12 million tons annually of nitrate of soda will be required, 
in addition to the 1] million tons already absorbed by the world. 
It.is difficult to get trustworthy estimates of the amount of 
nitrate surviving in the nitre beds. Common rumour declares the 
supply to be inexhaustible, but cautious local authorities state that 
at the present rate of export, of over one million tons per annum, 
the raw material **caliche," containing from 25 to 50 per cent. 
nitrate, will be exhausted in from 20 to 30 years. Dr. Newton, 
who has spent years on the nitrate fields, te!ls me there is a lower 
class material, containing a small proportion of nitrate, which cannot 
at present be used, but which may ultimately be manufactured at 
а profit. Apart from а few of the more scientific manufacturers, 
no one is sanguine enough to think this debatable material will 
ever be worth working. If we assume a liberal estimate for nitrate 
obtained from the lower grade deposit, and say that it will equal in 
quantity that from the richer quality, the supply may last, possibly, 
fifty years, at the rate of a million tons a year; but at the rate 


required to augment the world’s supply of wheat to the point 


demanded thirty years hence, it will not last more than four 
years. 


I have passed in review all the wheat-growing countries of the 
world, with the exception of those whose united supplies are so 
small as to make little eppreciable difference to the argument. 
The situation may be summed up brietly thus:—The world’s 
demand for wheat—the leading bread-stuff—increases in a cres- 
cendo ratio year by year. Gradually all the wheat-bearing land on 
the globe is appropriated to wheat-growing, until we are within 
measurable distance of using the last available acre. We must 
then rely on nitroyenous manures to increase the fertility of the 
land under wheat, so as as to raise the yield from the world’s low 
average—12 7 bushels per acre—to a higher average. To do this 
etticiently and feed the bread-eaters for a few years will exhaust all 
the available store of nitrate of soda. For years past we have been 
spending fixed nitrogen at a culpably extravagant rate, heedless of 
the fact that it is fixed with extreme slowness and difficulty, while 
its liberation in the free state takes place always with rapidity and 
sometimes with explosive violence. 


There is a gleam of light amid this darkness of despondency. In 
its free state nitrogen is one of the most abundant and pervading 
bodies on the face of the earth. Every square yard of the earth’s 
surface has nitrogen gas preasing down on it to the extent of about 
seven tons—but this is in the free state, and wheat demands it A. red. 
To convey this idea in an object-lesson, I may tell you that, pre- 
vious to its destruction by fire, Colston Hall, measuring 146ft. by 
80ft. by 70ft., contained 27 tons weight of nitrogen in its atmo- 
sphere; it also contained one-third of a ton of argon. In the free 
gaseous stato this nitrogen is worthless ; combined in the form of 
nitrate of soda it would be worth about £2,000. For years past 
attempts have been made to effect the fixation of atmospheric 
nitrogen, and some of the processes have met with sufficient partial 
success to warrant experimentalists in pushing their trials still 
further; but I think I am right in saying that no process has yet 
been brought to the notice of scientitic or commercial men which 
can be considered.successful either as regards cost or yield of pro- 
duct. It is possible by several methods to fix a certain amount of 
atmospheric nitrogen ; but to the best of my knowledge no procees 
has hitherto converted more than a small amount, and this at a cost 
largely in excess of the present market value of fixed nitrogen. 
The fixation of atmospheric nitrogen, therefore, is one of the great 
discoveries awaiting the ingenuity of chemists. It is certainly 
deeply important in ita practical bearings on the future welfare and 
happiness of the civilised races of inaukiud, This unfulfilled 
problem, which so far has eluded the strenuous attempts of those 
who have tried to wrest the secret from nature, ditlers materially 
from other chemical discoveries which are in the air, во to speak, 
but are not yet matured. The fixation of nitrogen is vital to the 
progress of civilised humanity. Other discoveries minister to our 
increased intellectual comfort, luxury, or convenience ; they serve 
to make life easier, to hasten the acquisition. of wealth, or to save 
time, health, or worry. ‘The fixation of nitrogen is a question of 
the not far distant future. Unless we can class it among certain- 
ties to cume the great Caucasian race will cease to be foremost in 
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the world, and will be squeezed out of existence by races to whom 
wheaten bread is not the staff of life. 

Let me see if it is not possible even now to solve the momentous 
problem. Ав far back as 1892 I exhibited, at one of the Soirées of 
the Royal Society, an experiment on The Flame of Burning 
Nitrogen." Ishowed that nitrogen is à combustible gas, and the 
reason why when once ignited the flame does not spread through 
the atmosphere and deluge the world in a sea of nitric acid is that 
its igniting point is higher than the temperature of its flame—nof, 
therefore, hot enough to set fire to the adjacent mixture. But by 
passing a strong induction current between terminals, the air takes 
fire and continues to burn with a powerful flame, producing nitrous 
and nitric acids, This inconsiderable experiment may not unlikely 
lead to the development of a mighty industry destined to solve the 
great food problem. With the object of burning out nitrogen from 
air, 80 as to leave argon behind, Lord Rayleigh fitted up apparatus 
for performing the operation on a larger scale, and succeeded in 
effecting the union of 29:4 grammes of mixed nitrogen and oxygen 
at an expenditure of 1 н.р. Following these figures, it would 
require one Board of Trade unit to form 74 grammes of nitrate of 
soda, and, therefore, 14,000 unita to form oneton. То generate 
electricity in the ordinary way, with steam engines and dynamos, it 
is now possible, with a steady load night and day and engines 
working at maximum efliciency, to produce current at a cost of' 
one-third of à penny per Board of Trade unit. Át this rate one ton 
of nitrate of soda would cost £26. But electricity from coal and 
steam engines is too costly for large industrial purposes ; at Niagara, 
where water power is used, electricity can be sold at at a profit for 
one-seventeenth of a penny per Boaad of Trade unit. At this rate 
nitrate of soda would cost not more than £5 per ton. But the limit 
of cost is not yet reached, and it must be remembered that the 
initial data are derived from small scale experiments, in which the 
object was not economy, but rather to demonstrate the prac- 
ticability of the combustion method, and to utilise it for isolating 
argon. Even now electric nitrate at £5 a ton compares favourably 
with Chili nitrate at £7. 10s. a ton; and all experience shows that 
when the road has been pointed out by а &mall laboratory experi- 
ment, the industrial operations that may follow are always con- 
ducted at а cost considerably lower than could be anticipated from 
the laboratory figures. 

Before we decide that electric nitrate is a commercial possibility, 
a final question must be mooted. We are dealing with wholesale 
figures, and must take care that we are not simply shifting difti- 
culties a little further back without really diminishing them. We 
start with a shortage of wheat, and the natural remedy is to put 
more land under cultivation. As theland cannot be stretched, and 
there is s» much of it and no more, the object is to render the 
available area more productive by а dressing with nitrate of soda. 
But nitrate of soda is limited in quantity, and will soon be exhausted. 
Human ingenuity can contend even with these apparently hopeless 
difticulties. Nitrate can be produced artificially by the combustion 
of the atmosphere. Here we come to finality in one direction ; 
our stores are inexhaustible. But how about electricity? Can we 
generate enough energy to produce 12,000,000 tons of nitrate of 
soda annually? A preliminary calculation shows that there need 
be no fear on that score ; Niagara alone is capable of supplying the 
required electric energy without much lessening its mighty flow. 


The future can take care of itself. The artificial production of 
nitrate is clearly within view, and by its aid the land devoted to 
wheat can be brought up to the 30 bushels per acre standard. In 
days to come, when the demand may again overtake supply, we may 
safely leave our successors to grapple with the stupendous food 
problem. 


Having kept you for the last half-hout rigorously chained to earth, 
disclosing dreary possibilities, it will be a relief to soar to the 
heights of pure science and to discuss a point or two touching its 
latest achievements and aspirations. The low temperature researches 
which bring such renown to Prof. Dewar and to his laboratory in 
the Royal Institution have been crowned during the present year 
by the conquest of one of Nature’s most defiant strongholds. On 
the 10th of last May Prof. Dewar wrote to me these simple but 
victorious words: This evening I have succeeded in liquefying 
both hydrogen and helium. The second stage of low temperature 
work has begun.” Static hydrogen boils at a temperature of 258 C. 
at ordinary pressure, and at 250 C. in a vacuum, thus enabling us 
to get within 23 C. of absolute zero. The density of liquid hydro- 
gen is only th that of water, yet in spite of such a low density it 
collects well, drops easily, and has a well-defined meniscus. With 
proper isolation it will be as easy to manipulate liquid hydrogen as 
liquid air. The investigation of the properties of bodies brought 
near the absolute zero of temperature is certain to give results of 
extraordinary importance. Already platinum resistance thermo- 
meters are becoming useless, as the temperature of boiling hydrogen 
is but à few degrees from the point where the resistance of platinum 
would be practically nothing, or the conductivity infinite. 

Several years ago 1 pondered on the constitution of matter in 
what I ventured to call the fourth state. I endeavoured to probe 
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signals by flash-light than to what is usually understood as electric 
telegraphy ; notwithstanding the fact that an ordinary Morse 
instrument at one end responds to the movements of a key at the 
other, or, as arranged by Alexander Muirhead, a siphon recorder 
responds to an automatic transmitter at about the rate of slow cable 
telegraphy. But, although no apparent optical apparatus is 
employed, it remains true that the impulse travels from sender to 
receiver by essentially the same process as that which enables a 
flash of magnesium powder to excite a distant eye. 


the tormenting mystery of the atom. What is theatom? Is a 
single atom in space solid, liquid or gaseous. Each of these states 
involves ideas which can only pertain to vast collections of atoms. 
Whether, like Newton, we try to visualise an atom as a hard, 
spherical body, or, with Boscovitch and Faraday, to regard it as 
a centre of force, or accept the vortex atom theory of Lord Kelvin, 
an isolated atom in an unknown entity difficult to conceive. The 
properties of matter—solid, liquid, gaseous—are due to molecules 
in a state of motion. Therefore, matter as we know it involves 


essentially a mode of motion; and the atom itself—intangible, 
invisible, and inconceivable—is its materia] basis, and may, indeed, 
be styled the only true matter. The space involved in the motions 


of atoms has no more pretension to be called matter than the 
sphere of influence of a body of riflemen—the sphere filled with 


flying leaden missiles—has to be called lead. Since what we call 
matter essentially involves a mode of motion, and since at the 
temperature of absolute zero all atomic motions would stop, it 
follows that matter as we know it would at that paralysing tem- 
perature probably entirely change its properties. Although a 
discussion of the ultimate absolute properties of matter is purely 


speculative, it can hardly be barren, considering that in our 


laboratories we are now within moderate distance of the absolute 


zero of temperature. 

* I have dwelt on the value and importance of nitrogen, but I 
must not omit to bring to your notice those little known and 
curiously related elements which during the past twelve months 
have been discovered and partly described by Prof. Ramsey and 
Dr. Travers. For many years my own work has been among what 
I may call the waste heaps of the mineral elements. Prof. Ramsay 
is dealing with vegrant atoms of an astral nature. During the 
course of the present year he has announced the existence of no 
fewer than three new gases—krypton, neon, and metargon. 
Whether these gases, chiefly known by their spectra, are true 
unalterable elements, or whether they are compounded of other 
known or unknown bodies, has yet to be proved. Fellow workers 
freely pay tribute to the painstaking zeal with which Prof. Ramsay 
has conducted a difficult research, and to the philosophic subtlety 
brought to bear on his investigations. But, like most discoverers, 
he has not escaped the flail of severe criticism, There is still 
another c'aimant for celestial honours. Prof. Nasini tells us he has 
discovered, in some volcanic gases at Pozzuoli, that hypothetical 
element coronium, supposed to cause the bright line 5316:9 in the 
spectrum of the sun's corona. Analogy points to its being lighter 
and more diffusible than hydrogen, and а study of its properties 
cannot fail to yield striking results. Still awaiting discovery by the 
fortunate spectroscopist are the unknown celestial elements 
aurorium, with a characteristic line at 5,570 7—and nebulum, 
having two bright lines at 5, 007 05 and 4, 959 02. 

The fundamental discovery by Heriz, of the electro-magnetic 
waves predicted more then thirty years ago by Clerk Maxwell, 
seems likely to develop in the direction of a practical application 
which excites keen interest—I mean the application to electric 
signalling across moderate distances without connecting wires. The 
feasibility of this method of signalling has been demonstrated by 
several experimenters at more than one meeting of the British 


Association, though most elaborately and with many optical refine- 


ments by Oliver Lodge, at the Oxford meeting in 1894, But not 
uutil Signor Marconi induced the British Post Office and Foreign 
Governments to try large scale experiments did wireless signalling 
become generally and popularly known or practically developed as 
a special kind of telegraphy. Its feasibility depends on the dis- 
covery of a singularly sensitive detector for Hertz waves—a detector 
whose sensitiveness in some cases seems almos* to compare with 
that of the eye itself. The fact noticed by Oliver Lodge in 1889, 
that an infinitesimal metallic gap subjected to an electric jerk 
became conducting, во as to complete an electric circuit, was redis- 
covered soon afterwards in a more tangible and definite form and 
applied to the detection of Hertz waves by M. E. Branly. Oliver 
Lcdge then continued the work, and produced the vacuum filing-tube 
coherers with automatic tapper-back, which are of acknowledged 
practical service. It is this varying continuity of contact under 
the influence of extremely feeblo electric stimulus alternating with 
mechanical tremor, which, in combination with the mode of pro- 
ducing the waves revealed by Hertz, constitutes the essential and 
fundamental feature of“ wireless telegraphy.” There із a curious 
and widely-spread misapprehension about coherers, to the effect 
that to make a coherer work the wave must fall upon it. Oliver 
Lodge has disproved this fallacy. Let the wave fall on a suitable 
receiver, such as a metallic wire or, better still, on an arrangement 
of metal wings resembling a llertz sender, and the waves set up 
-oscillating currents which may be led by wires (enclosed iu metal 
pipes) to the coherer. The coherer acts apparently by a species of 
end-impaet of the oscillatory current, and does not necd to be 
attacked in the tlank by the waves themselves. This interesting 
method of signalling already developing in Marconi's hands into a 
successful practical system which inevitably will be largely used in 
lzhthouse and marine work—presents more analogy to optical 


The phenomenon discovered by Zeeman, that a source of radia- 
tion is affected by a strong magnetic field in such a way that light 
of one refrangibility becomes divided usually into three com- 
ponents, two of which are displaced by diffraction analysis on 
either side of the mean position and are oppositely polarised to the 
third or residual constituent, has been examined by many observers 
inall countries. The phenomenon has been subjected to photography 
with conspicuously successful results by Prof. T. Preston in Dublin 
and by Prof. Michelson and Dr. Ames and others in America. It 
appears that the different lines in the spectrum are differently 
affected. some of them being tripled with different grades of rela- 
tive intensity, some doubled, some quadrupled, some sextupled, 
and some left unchanged. Even the two components of the D 
lines are not similarly influenced. Moreover, whereas the polarisa- 
tion is usually such as to indicate that motions of а negative ion or 
electron constitute the source of light, a few lines are stated by the 
observers at Baltimore, who used what they call the small“ 
grating of bin. width ruled with 65,000 lines, to be polarised in the 
reverse way. Further prosecution of these researches must lead to 
deeper insight into molecular processes and the mode in which they 
affect the ether; indeed already valuable theoretic views have 
been promulgated by Н. A. Lorenz, J. Larmor, and С. F. Fitz- 
gerald, on the lines of the radiation theory of Dr. Johnstone 
Stoney ; and the connection of the new phenomena with the old 
magnetic rotation of Faraday is under discussion. It is interesting 
to note that Faraday and a number of more reeent experimenters 
were led by theoretical considerations to look for some such 
effect ; and though the inadequate means at their disposal did 
not lead to success, nevertheless a first dim glimpse of the phe- 
nomenon was obtained by М, Fievez, of the Royal Observatory at 
Brussels, in 1885. | 

It would be improper to pass without at least brief mention the 
remarkable series of theoretic Papers by Dr. J. Larmor, published 
by the Royal Society, on the relationship between ether and matter. 
Dy the time these researches become generally intelligible they 
may be found to constitute a considerable step towards the further 
mathematical analysis апа interpretation of the physical universe 
on the lines initiated by Newton. 

In the mechanical construction of Röntgen ray tubes I can record 
а few advances: the most successful being the adoption of Prof. 
Silvanus P. Thompson’s suggestion of using for the anti-cathode a 
metal of high atomic weight. Osmium and iridium have been used 
with advantage, and osmium anti-cathode tubes are now a regular 
article of manufacture, As long ago as June, 1896, X-ray tubes 
with metallic uranium anti-cathodes were made in my own labora- 
tory, and were found to work better than those with platinum. 
The difliculty of procuring metallic uranium prevented these experi- 
ments from being continued. Thorium anti-cathodes have also been 
tried. Röntgen has drawn fresh attention to a fact very early 
observed by English experimenters—that of the non-homogeneity 
of the rays and the dependence of their penetrating power on the 
degrce of vacuum ; rays generated in high vacua have more pene- 
trative power than when the vacuum is less high. These facts are 
familiar to all who have exhausted focus tubes on their own pumps. 
Röntgen suggests a convenient phraseology ; he calls a low vacuum 
tube, which does not emit the highly penetrating rays, a “ soft” 
tube, and a tube in which the exhaustion has been pushed to an 
extreme degree, in which highly penetrating rays predominate, & 
"hard" tube. Using a hard" tube he took a photograph of a 
double-barrelled ritle, and showed not only the leaden bullets 
within the steel barrels, but even the wads and the charges. Benoit 
has re-examined the alleged relation between density and opacity 
to the rays, and finds certain discrepancies, Thus, the opacity of 
equal thicknesses of palladium and platinum are nearly equal 
whilst their densities and atomic weights are very different, those 
of palladium being about half those of platinum. At the last 
meeting cf the British Association visitors saw—at the McGill 
University Profs. Cox and Callendar's apparatus for measuring 
the velocity of Röntgen rays. Tliey found it to be certainly greater 
than 200 kilometres per second. Majorana lias made an indepen- 
dent determination, aud finds the velocity to be 600 kilometres per 
second with an inferior limit certainly of пох less than 150 kilo- 
metres per second. It may be remembered that J. J. Thomson 
has found for cathode rays a velocity of more than 10,000 kilo- 
inctres per second, and it is extremely unlikely that the velocity 
of Rontgen rays will prove to be less. 
| Trowbridge has veritied the fact, previously announced by Prof. 
S. P. Thompson, that fluor-spar, which by prolonged heating has 
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lost ita power of luminescing when re-heated, regains the power of 
thermo-luminescence when exposed to Rontgen rays. e finds 
that this restoration is also effected by exposure to the electric glow 
discharge, but not by exposure to ultra-violet light. The difference 
is suggestive. Ав for the action of Röntgen rays on bacteria, often 
asserted and often denied, the latest statement by Dr. H. Rieder, 
of Munich, is to the effect that bacteria are killed by the discharge 
from '* hard” tubes, Whether the observation will lead to results 
of pathologic importance remains to be seen. The circumstance 
that the normal retina of the eye is slightly sensitive to the rays is 
confirmed by Dorn and by Rontgen himself. 

The essential wave-nature of the Röntgen rays appears to be con- 
firmed by the fact ascertained by several of our great mathematical 
physicists, that light of excessively short wave-length would be but 
slightly absorbed by ordinary material media, and would not in the 
ordinary sense be refracted at all. In fact a theoretic basis for a 
comprehension of the Röntgen rays had been propounded before 
the rays were discovered. At the Liverpool meeting of the British 
Association, several speakers, headed by Sir George Stokes, ex- 
pressed their conviction that the disturbed electric field caused 
by the sudden stoppage of the motion of an electrically charged 
atom yielded the true explanation of the phenomena extraneous 
to the Crookes high vacuum tubes — phenomena so excellently 
elaborated by Lenard and by Röntgen. More recently, Sir George 
Stokes has re-stated his pulse theory, and fortified it with 
arguments which have an important bearing on the whole theory of 
the refraction of light. He still holds to their essentially transverse 
nature, in spite of the absence of polarisation, an absence once 
more confirmed by the careful experiments of Dr. L. Graetz. The 
details of this theory are in process of elaboration by Prof. J. J. 
Thomson. 

Meantime, while the general opinion of physicists seems to be 
settling towards а wave or ether theory for the Rontgen rays, an 
opposite drift is apparent with respect to the physical nature of the 
cathode rays ; it becomes more and more clear that cathode rays 
consist of electrified atoms or ions in rapid progressive motion. 
My idea of а fourth state of matter, propounded in 1881,* and at 
first opposed at home and abroad, is now becoming accepted. It 
is supported by Prof. J. J. Thomsont ; Dr. Larmor's theory? like- 
wise involves the idea of an ionic substratum of matter ; the view 
is also confirmed by Zeeman's phenomenon. In Germany— where 
the term cathode ray was invented almost as А protest against the 
theory of molecular streams propounded by me at the Sheffield 
meeting of the British Association in 1879—additional proofs have 
been produced in favour of the doctrine that the essential fact in 
the phenomenon is electrified radiant matter. The speed of these 
molecular streams has been approximately measured, chietly by aid 
of my own discovery nearly twenty years ago, that their path is 
curved in a magnetic field, and that they produce phosphorescence 
where they impinge on an obstacle. The two unknown quantities, 
the charge and the speed of each atom, are measurable from the 


amount of curvature and by means of one other independent [ч 


experiment. It cannot be said that a complete and conclusive 
theory of these rays has yet been formulated. It is generally 
accepted that collisions among particles, especially the violent 
collisions due to their impact on a massive target placed iu their 
path, give rise to the interesting kind of extremely high frequency 
radiation discovered by Röntgen. It has, indeed, for some time 
been known that whereas а charged body in motion constitutes an 
electric current, the sudden stoppage, or any violent acceleration 
of such а body, must cause an alternating electric disturbance, which, 
though so rapidly decaying in intensity as to be practically ‘‘ dead 
beat," yet must give rise to an ethereal wave or pulse travelling 
with the speed of light, but of a length comparable to the size 
of the body whose sudden change of motion caused the dis- 
turbance. The emission of a high-pitched musical sound from 
the jolting of a dustman’s cart (with a spring bell hung on it) 
has been suggested as an illustration of the way in which the mole- 
cules of any solid not at absolute zero may possibly emit such rays. 
If the target on to which the electrically-charged atoms impinge is 
80 constituted that some of its minute parts can thereby be set into 
rhythmical vibration, the energy thus absorbed reappears іп the form 
of light, and the body is said to phosphoresce. The efficient 
action of the phosphorescent target appears to depend as niuch on 
its physical and molecular as on its chemicalconstitution. The best 
known phosphori belong to certain well-defined classes, such as the 
sulphides of the alkaline-earthy metals, and some of the so-called 
rare earths ; but the phosphorescent properties of each of these 
groups are profoundly moditied by an admixture of foreign bodies-— 
witness the effect on the lines in the phosphorescent spectrum of 
yttrium and samarium produced by traces of calcium or lead. "The 
persistence of the samarium spectrum in presence of overwhelming 
quantities of other metals, is almost unexampled in spectroscopy ; 
thus опе part of samaria can easily be seen when mixed with three 

* Phil, Trans., Part 2, 1881, pp. 433.4. 

+ Phil. Mag.. October, 1897, p. 312. 

t Phi. May., December, 1897, p. 506. 


million partgof lime. Without stating it as a general rule, it seems 
as if with a non-phosphorescing target the energy of molecalar 
impact reappears as pulses so abrupt and irregular that, when 
resolved, they furnish а copious supply of waves of excessively 
short wave-length, in fact, the now well-known Röntgen rays. 
The phosphorescence so ercited may last only а small fraction of 
a second, as with the constituents of yttria, where the duration of 
the different lines varies between the 0:003 and the 0:0009 second ; 
'or it may linger for hours, as in the case of some of the yttria 
earths, and especially with the earthy sulphides, where the glow 
lasts bright enough to be commercially useful. Excessively phos- 
phorescent bodies can be excited by light waves, but most of them 
require the stimulus of electrical excitement. It now appears that 
some bodies, even without special stimulation, are capable of giving 
out rays closely allied, if not in some cases identical, with those of 
Prof. Róntgen. Uranium and thorium compounds are of this 
character, and it would almost seem from the important researches 
of Dr. Russell, that this ray-emitting power may be а general 
property of matter, for he has shown thzt nearly every sub:tance 
is capable of affecting the photographic plate if exposed in da: kness 
for suflicient time. 

No other source for Róntgen rays but the Crookes tube has yet 
been discovered, but rays of kindred sorts are recognised. The 
Becquerel rays, emitted by uranium and its compounds, have now 
found their companions in rays—discovered almost simultaneously 
by Curie and Schmidt—emitted’ by thorium and its compounds. 
The thorium.rays affect photographic plates through screens of 
paper or aluminium, and are absorbed by metals and other dense 
bodies. They ionise the air, making it an electrical conductor ; 
and they can be refracted and probably reflected, at le«st diffu- 
sively. Unlike uranium rays, they are not polarised by tr-ns- 
mission through tourmaline, therefore resembling in this respect 
the Róntgen rays. Quite recently M. and Мате. Curie have 
announced a discovery which, if confirmed, cannot fail to assist the 
investigation of this obscure branch of physics. They have brought 
to notice а new constituent of the uranium mineral pitchblende, 
which in а 400-fold degree possesses uranium's mysterious power of 
emitting a form of energy capable of impressing a photographic plate 
and of discharging electricity by rendering air а conductor. It als» 
appears that the radiant activity of the new body, to which the 
discoverers have given the name of polonium, needs neither the 
excitation of light nor the stimulus of electricity ; like uranium, it 
draws its energy from some constantly regenerating and hitherto 
unsuspected store, exhaustless in amount. 


It has long been to me а haunting problem how to reconcile this 
apparently boundless outpour of energy with accepted canons. But, 
as Dr. Johnstone Stoney reminds me, the resources of molecular 
movements are far from exhausted. There are many stores of 
energy in nature that may be drawn on by properly constituted 
bodies without very obvious cause. Some time since I drew 
attention to the enormous amount cf locked up energy in the 
éther; nearer our experimental grasp are the motions of the 
atoms and molecules, and it is not difficult mentally so to modify 
Maxwell's demons as to reduce them to the level of an inflexible 
law and thus bring them within the ken of a philosopher in search of 
anew tool. It is possible to conceive a target capable of mechanically 
sifting from the molecules of the surrounding air the quick from the 
slow movers. This sifting of theswift-moving molecules is effected 
in liquids whenever they evaporate, and in the case of the con- 
stituents of the atmosphere, wherever it contains constituents 
light enough to drift away molecule by molecule. In my mind’s 
eye I see such a target as a piece of metal cooler than the aur- 
rounding air acquiring the energy that gradually raises its 
temperature from the outstanding effect of all its encounters with 
the molecules of the air about it; I see another target of such a 
structure that it throws ofl the slow moving molecules with little 
exchange of energy, but it is so influenced by the quick moving 
missiles that it appropriates to itself some of their energy. Let 
uranium or polonium, bodies of densest atoms, have a structure 
that enables thetn to throw otf the slow moving molecules of the 
atmosphere, while the quick moving molecules, smashing on to 
the surface, have their energy reduced and that of the target 
correspondingly increased. The energy thus gained seems to be 
employed partly in dissociating some of the molecules of the gas 
(or in inducing some other condition which has the effect of ren- 
dering the neighbouring air in some degree a conductor of electricity) 
and partly in originating an undulation through the ether, which, 
as it takes its rise in phenomena во disconnected as the impacts of 
the molecules of the air, must furnish a large contingent of 
light waves of short wave-length. The shortness in the case 
of these Becquerel rays appears to approach without attaining the 
extreme shortness of ordinary Rontgen rays. The reduction of the 
speed of the quick moving molecules would cool the layer of air to 
which they belong ; but this cooling would rapidly be compensated 
by radiation and conduction from the surrounding atmosphere; 
under ordinary circumstances the difference of temperature would 
scarcely be perceptible, and the uranium would thus appear to 
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perpetually emit rays of energy with no apparent means of restora- 
tion. The total energy of both the translational and internal 
motions of the molecules locked up in quiescent air at RM 
pressure and temperature is about 140,000 foot-pounds in eac 
cubic yard of air. Accordingly the quiet air within a room 12tt. 
high, 18ft. wide and 22ft. long, contains energy enough to propel a 
one-horse engine for more than 12 hours. The store drawn upon 
naturally by uranium and other heavy atoms only awaits the touch 
of the magic wand science to enable the twentieth century to cast 
into the shade the marvelsof the nineteenth. 

Whilst placing before you the labours and achievements of my 
comrades 1n science I seize this chance of telling you of engrossing 
work Uf my own on the fractionation of yttria to which, for the last 
18 years, I have given ceaseless attention. In 1883, under the title 
of „Radiant Matter Spectroscopy," I described а new series of 
spectra produced by passing the phosphorescent glow of yttria, 
under molecular bombardment in vacuo, through a train of prisms, 
The visible spectra in time gave up their secrets, and were duly 
embalmed in the Philosophical Transactions. At the Birmingham 
meeting of the British Association in 1886 I brought the subject 
before the chemical section, of which I had the honour to be 
president. The results led to many speculations on the probable 
origin of all the elementary bodies—speculations that for the 
moment I must waive in favour of experimental facts. 7 


There still remained for spectroscopic examination a lon 
tempting stretch of unknown ultra-violet light, of which the 
exploration gave me no rest, But I will not now enter into 
details of the quest of unknown lines. Large quartz prisms, 
lenses, and condenmers, specially sensitised photographic films, 
capable of dealing with the necessary small amount of radiation 
given by feebly phosphorescing substances,* and above all tireless 
patience in collating and interpreting results, have all played their 
part. Although the research is incomplete I am able to announce 
that among the groups of rare earths giving phosphorescent spectra 
in the visible region there are others giving well defined groups of 
bands which can only be recorded photographically. I have 
detected and mapped no less than six such groups extending to 
A 3060. Without enlarging on difficulties I will give a brief out- 
line of the investigation. Starting with a large quantity of a 
group of the rare earths in a state of considerable purity, а 
particular method of tractionation ів applied, splitting the 
earths into а series of fractions differing but slightly from each 
other, Each of these fractions, phosphorescing in vacuo, is arranged 
in the spectrograph, and a record of its spectrum photographed 
upon a specially prepared sensitive film. In this way, with 
different groups of rare earths, the several invisible bands were 
recorded —some moderately strong, others exceedingly faint. 
Selecting a portion giving a definite aet of bands, new methods of 
fractionation were applied, constantly photographing and measur- 
ing the spectrum of each fraction. Sometimes many weeks of 
hard experiment failed to produce any separation, and then a new 
method of splitting up was devised and applied. By unremitting 
work—the solvent of most difficulties—eventually it was possible 
to split up the series of bands into various groups. Then, taking 
а group which seemed to offer possibilities of reasonably quick 
result, one method after another of chemical attack was adopted, 
with the ultimate result of freeing the group from its accompanying 
fellows and increasing its intensity and detail. As I have said, my 
researches are far from complete, but about one of the bodies I may 
speak definitely. High up in the ultra-violet, like a faint nebula in 
the distant heavens, a group of lines was detected, at first feebleand 
only remarkable on account of their isolation. On further purifica- 
tion these lines grew stronger. Their great refrangibility cut thom off 
from other groups. Special processes were employed to isolate the 
earth, and, using these lines as a test, and appealing at every step 
to the spectrograph, it was pleasant to see how each week the 
group stood out stronger and stronger, while the other lines of 
yttrium, samarium, ytterbium, &c., became fainter, and at last, 
practically vanishing, left the sought-for group strong and solitary. 
Finally, within the last few weeks, hopefulness has emerged into 
certainty, and I have absolute evidence that another member of 
the rare earth groups has been added to the list. Simultaneously 
with the chemical and spectrographic attack, atomic weight deter- 
minations were constantly performed. Аз the group of lines which 
betrayed its existence stand alone, almost at the extreme end of 
the ultra-violet spectrum, I propose to name the newest of the 
elements ‘‘monium,” from the Greek nog alone. Although 
caught by the searching rays of the spectrum, monium offers a 
direct contrast to the recently-discovered gaseous elementa by 
having а strongly-marked individuality ; but, although so young 
and wilful, it is willing to enter into any number of chemical 
alliances. Until my material is in a greater state of purity I 

* In this direction I am glad to acknowledge "y indebtedness to Dr. 
Schuman, of Leipzig, for valuable suggestions ahd detail of his own 
apparatus, by means of which he has produced some unique records of 
inetallic and gaseous spectra of lines of short iwave-length, 


* 


hesitate to commit myself to figures, but I may say that the wave 
lengths of the principal lines are 3,120 and 3,117. Other fainter 
lines are at 3,919, 3,064 and 9,060. The atomic weight of the 
element, based on the assumption of R,O,, is not far from 118 
greater than that accepted for yttrium and less than that for 
lanthanum, 

I ought almost to apologise for adding to the already too long 
list of elements of the rare earth class—the asteroids of the 
terrestrial family. But as the host of celestial asteroids, unim- 
portant individually, become of high interest when once the idea 
18 grasped that they ‘may be incompletely coagulated remains of 
the original nebula, so do these elusive and insignificant rare 
elements rise to supreme importance when we regard them in the 
light of component parts of а dominant element, frozen in embryo, 
and arrested in the act of coalescing from the original protyle into 
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EXPERIMENTS IN HERTZIAN TELEGRAPHY.* 


By DR. MARTIN TIETZ. 
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dynamo-bolometer as receiver, by which means the intensity was 
measured by galvanometer deflections. I employed a Marconi- 
Righi radiator, connected to an induction coil giving a 20cm. 
spark with a Deprez interrupter. Wires 80cm. long were con- 
nected to the outer (smaller) balls of the radiator, and wires of the 
same length were connected to the bolometer. The intensity of 
the radiations was now measured by the galvanometer deflection п, 
the distance т between transmitter and receiver being varied. This 
series of observations gavo the curve А in Fig. 1. If a radiation 
emanates from a point it is known that its intensity is proportional 


to the square of the distance, i.e., according to the law J @ 
But here we have a wire, а Straight line, instead of a point. If the 
wire were indefinitely long the law would be J ee Therefore in 


the experiments with a wire of finite length the curve should be 
between these two laws. The curves B and C have accordingly 
been drawn to fulfil these two equations, starting from the 
point r=40, J=110, and the figure shows clearly that the curve 
found by experiment lies between the other two, so that the 
experiment agrees with the theory. From this it is seen why the 
wires have во great аг influence in Marconi telegraphy. 

Another important series of experiments led to the phenomenon 
of resonance. First two wires of equal length were fixed to the 
radiator, and their length was not altered during the experiment, 
while two wires, also of equal length, were fixed to the resonator 
(the thermo-element), and their length L varied, the deflection л 
of the galvanometer being observed for each value of L. Next, 
similar experiments were made in which the length of the 1 8 
connected to the resonator remained unaltered, and that оше 
to the radiator was varied. Series of curves were also taken tor 
various lengths of the fixed wire. All the curves drawn from 9 
observations showed a sharply-defined maximum at the point ins 
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the wires of the radiator and resonator were of the same length,* 
Fig. 2 is given as an example ; in this experiment the radiator 
wires were maintained at a constant length of 1 metre, and those 
connected to the resonator were varied in length. 

These experiments were repeated under different conditions 
without altering the resonance effect. The two outer balls of the 
radiator were placed in contact with the two inner ones, so that 
only the spark in the oil took place, and the wires, instead of being 
horizontal were bent partly vertical, with the same result. It 
appeared that the resonance had merely to do with the length of 
the wire. 

The next important question was, what occurs if a wire is côn- 
nected to one pole only at each station, the other pole being 
earthed, as in Marconi's methods. On this being tested experi- 
mentally only a wcak intensity was shown and the curve showed 
no resonance, the deflection n remaining constant for different 
lengths of wire. 

As I had frequently noticed in the experiments that the circum- 
stances were very different in the case of the thermo-element and 
dynamo-bolometer to that in which а coherer is used, I thought 
that I could not apply the above results without further experi- 
ment. In the thermo-element and bolometer heat is generated 
by the electrical oscillations, producing in the former а thermo- 
electric force and in the latter a change of resistance. 

The coherer and spark-micrometer behave quite differently, 
although they show the greatest resemblance to one another. 
Prof. Slabyt considers Marconi's coherer to be & very delicate 
spark-micrometer or Hertz resonator. In the action of the thermo- 
element or bolometer it is the energy transmitted by the electrical 
waves in unit of time that is important ; in the case of the coherer 
or spark micrometer it is the difference of potential produced at 
its terminals, corresponding to the greatest electrical disturbance 
produced, and independent of how often it occurs in the unit of 
time. 


To investigate the resonance phenomenon in the case of the 
coherer, this instrument was connected in circuit with a highly 
sensitive mirror galvanometer and an E.M.F. of about 107° volt. 
To the terminals of the coherer, as with the thermo-element, wires 
of adjustable length, were connected, while two wires of a constant 
length of 1 metre were connected to the radiator. By tapping, 
the coherer was first brought to а state of non-conductance and then, 
after the radiation, the galvanometer deflection was read. Although 
the resistance of the coherer varied when the intensity of the sparks 
varied, no maximum effect could be found for any particular length 
of wire. On the contrary, the detlection remained constant for all 
the lengths of wire tried, within the limits of, it must be confessed, 
a fairly large possible experimental error. It was for the latter 
reason that I did not choose a coherer for my other measurements. 
The distance between radiator and coherer in thcse experiments was 
about 3 5 metres. I then performed similar experiments with a 
spark micrometer in place of the coherer. The intensity measured 
as the length of the secondary spark and represented as a function 
of the length of the wires, gave a curve which had no maximum and 
in which the length of the spark gap rose continuously with the 
length of the wires. 

From these experiments with the coherer and spark micrometer 
I think it may be assumed that tuning to syntony is not possible 
во long as the coherer is used as receiver. 

On the other hand it may be concluded from the experiments 
that the thermo-element and dynamo-bolometer show the pheno- 


menon of resonance markedly, and the possibility of а syntonous 


telegraphy. Instead of a vertical wire and the earthing of the 
other pole, two wires, preferably horizontal, must be used at each 
Station. As one must assume that the electrical waves are propa- 


* It may be mentioned that, when the wires connected to the resonator 
were three times as long as those connected to the radiator, a small 
maximum was observed, which, although unimportant practically, may 


perhaps be of theoretical interest, 
1° Funkentelegraphie, p. 14. 


gated in a direction normal to the wires, the latter should be placed 
80 that their four outer ends on the receiver and transmitter form 
the corners of a rectangle. 

I now tried to increase the strength of my transmitter and the 
sensibility of my receiver. In the quantitative experiments men- 
tioned above I used a Marconi-Righi radiator. I found that, with 
a definite spark gap in the oil of 2mm., large sparks in the outer 
air-gaps, such as are best to use with a coherer, were detrimental 
in my apparatus. The effect only commenced with quite small 
sparks in the аіг-рар, and was increased by suppressing these alto- 
gether. Yet the intensity obtained, Мой fully sufficient for 
carrying out the experiments, was still very small. The employ- 
ment of а small Righi radiator about doubled the effect. I increased 
the radiation stil more by using radiators with several spark- 
gaps in series. This also permitted the connection of wires to 
each of the insulated conductors between which the sparks passed, 
во that, instead of two, four or more wires could be used. The 
connection of а condenser parallel to а spark gap was also very 
effective. 

I chiefly used а radiator formed by putting short bent pieces of 
wire into a sheet of paraffin, and leaving a short spark gap between 
each of these wires, The whole was placed in an ebonite box filled 
with oil. The number of spark gaps is not unlimited, for the 
experiment showed a maximum effect with a certain number, but 
this depends on the size of the separate gaps, and on the capacity 
connected in the form of wires, as well as on the induction coil and 
interrupter. А comparison between this radiator, and the Marconi- 


` STREET 


Fic. 3. 


Righi apparatus at its best, showed that the effect of the new 
radiator was about 20 times that of the other. It appears to me 
very probable, however, that this result is by no means the best 
obtainable, and that it can still be considerably increased by the 
expenditure of greater energy, as for instance by using transformers, 
alternating currents and condensers. 

So far as the receiver was concerned, the dynamo-bolometer had 
shown itself more sensitive than the thermo-element, especially 
when stronger currents were used in the bridge. With a current 
which is given by Rubens as the maximum for his measurements, 
the bolometer gave a galvanometer deflection of 65, while the 
deflection produced by the thermo-element was only 25. The 
action of the thermo-element can, however, be strengthened by 
using several cells which are arranged as a thermopile. This must 
certainly be constructed differently to those used hitherto for heat 
radiation. In the latter case, a part only of the joints are subjected 
to the radiation ; but the electrical oscillations traverse the whole 
wire-system of the pile, and would warm all the joints to an equal 
extent. If, therefore, a thermopile were arrayed as a long wire 
of alternate pieces of different metal jointed together, there would 
be no thermo-electric force as a result; but if the principle be 
followed of making the mass of each joint alternately very large 
and very small which can be done by using different sectional 
areas, the heating of the former would by far exceed that of the 
latter, and an increased E. M.F. would result. By connecting in 
series two thermo-elements that were at my disposal, whose heavy 
brass terminals fulfilled the above condition, I obtained a detlec- 
tion of 40 on the galvanometer in circumstances where one element 
alone only gave a detlection of 25. 

After this work in the laboratory, I attempted to transmit 
signals over a distance of 200 metres, between the same places 
where, at the time, Prof. Slaby first telegraphed with Marconi 
apparatus. Ав transmitter I used the new radiator above described, 
as receiver the bolometer with a sensitive mirror-galvanometer. I 
had, unfortunately, a difliculty in fixing the wires in the most 
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favourable positions, and I had no opportunity ot performing the 
experiments elsewhere. As the place at my disposal only per- 
mitted one horizontal wire, I placed the second wire of each 
station vertically. I was also unable to give the two horizontal 
wires the position stated above to be the best, and, further, 
could not extend the wire on the transmitter in a straight 
line, but only with a rectangular bend. Тһе positions of 
transmitter and receiver are shown in Fig. 3. The length of 
each of the wires was 21 metres. Although the whole position of 
the wires was very unfavourable I received, when the transmitter 
was worked, a distinct deflection of 50mm. on the scale of the 
galvanometer. Iam convinced that, under better conditions as to 
position and length of wires and with further improvements in the 
transmitter and receiver, a transmission of signals over greater 
distances will be possible, similar to those hitherto successfully 
overcome with the coherer. - 


The remainder of Dr. Tietz's article is devoted to the proposition 
to use а selenium cell as a sensitive relay. Such a cell could be 
connected in a circuit containing a battery and an ordinary relay, 
or in one arm of a bridge, and the beam of light from the receiving 
galvanometer connected to the resonator circuit be allowed to fall 
on the selenium when the needle of the galvanometer deflected. 
He has not had an opportunity of trying this in practice, however. 
He suggests that а selenium relay might be used in а somowhat 
similar mauner in connection with Prof. Zickler's proposed system 
of telegraphy by means of ultra-violet light.* 


THE NATIONAL TELEPHONE COCO.! 


— c 


The telephone problem is one of great difticulty. Nor does the 
report recently made by the Select Committee of the House of 
Commons materially assist its solution. Broadly, the position is 
this. The Government in 1868 acquired the telegraphs by paying 
for them a very large sum of money. Some ten years later а new 
form of electric communication was discovered, the development of 
which threatened to render valueless the telegraph system of the 
Government, for which it paid so dearly. By a technicality of the 
law, the Government in 1881 succeeded in establishing tbat its 
telegraph monopoly included telephones, aud that its monopoly was 
thus infringed. The telephone companies thereupon agreed to 
work under license from the Post Office, paying to the latter 
10 per cent. of their gross earnings as compensation for any loss to 
the telegraph revenue. In 1884 all the companies amalgamated 
into the National Telephone, which received a license to work for 
27 years—till 1911—and which possessed practically the whole of 
the telephone patents. The latter expired in 1891. 

In 1892 the National Telephone Co. sold its trunk lines to 
the Post Oflice under certain conditions. The Company is not 
bound to sell its undertaking to the Government at any price other 
than that mutually agreed upon, or by arbitration. Nor is the 
Government obliged to buy the Company's system, even in 1911, if 
if it can do without it. But inasmuch as the whole of the tele- 
phones, apart from the trunk lines, are owned by the Company, 
and the Post Office is obliged, under its agreement, to keep the 


trunk lines at the service of the Telephone Company, the position ' 


in 1911 will be that, unless the Government has an alternative 
system in operation, it will be compelled either to purchase the 
Company's undertaking at any price which may be asked, or to 
renew the license. 

That the telephone has not been made more popular and cheaper 
is largely due to the opposition, in the early days of the telephone, 
of the Post Office to the multiplication of call offices, and the 
making of small charges for single messages, owing to its anxiety 
lest the new invention should supersede the telegraph, and thus 
render valueless the telegraph system, for which so much had been 
paid. Latterly the opposition of the Post Oftice has been less pro- 


nounced ; but the development of the system has been retarded by : 


the difficulty of the Company in obtaining wayleaves and by the 
opposition of the local authorities to à private company laying 
underground wires. No one will doubt that, had the telephones 
been permitted to compete with the telegraphs, their use would 
have rapidly expanded ; the country would now have had a tele- 
phone system equal to that of any other country in the world ; and 
every town would have been fully equipped with call offices. Thus, 
with the telegraphs in the hands of the Government, and with the 
latter to some extent controlling the telephones, it is essential 
that both systems should be owned by the Post Office if they 
are to be of the greatest possible benefit to the public. The Post 
Ottice should, therefore, acquire the telephone system as soon as 
possible, and thus give to the whole community the full benefit of 
BO great an invention. 

The Select Committee has apparently been deterred from recom- 
mending the immediate purchase of the telephones by the fear that 


— — 


* See the £lcKtrotechnische Zeitschrift, July 14 and 21, 1898. 
T From The Statist. i 


the Company would ask too high a price. It has consequently 
suggested (1) that the local authorities should have pe to con- 
struct and work telephones under license from the Post Office in 
"their several districts only until 1911 ; or (2) that the Post Office 
should at once commence an effective competition with the Com- 
pany. So far ав we can see, neither of these suggestions is really 
feasible. The local authorities are not likely to spend a 
large amount of capital, and to take an enormous amount 
of troub'e, merely to save the Post Office from doing во; while 
the Post Office would be ill-advised to enter into“ effective com. 
petition," requiring much captial and great labour and skill, until it 
first determined whether or not the price which the Telephone 
Company is willing to take for its property is so exorbitant thai, 
sooner than pay the price asked, the public interest requires an 
alternative system to be constructed. It should, however, be 
clearly appreciated that the latter would be no easy matter. The 
construction of a large number of call offices open to the general 
public on payment of а small fee would not materially affect the 
National Telephone, whose subscribers are likely to prefer to have 
the sole use of their instruments. Secondly, even if the Govern- 
ment constructed exchanges ready for subscribers, and offered to 
supply the telephone at а very low price in any par 
ticular district, the Company is likely to reduce its rate toa 
somewhat greater extent, and there would be no inducemant for the 
subscriber to exchange from the one to the other. Further, at 
present it is possible for any subscriber to the National Telephone 
Co. to speak with any other subscriber in any part of the country, 
or with anyone else, if that individual agrees to be at a specified 
call office at a certain hour. But in the event of competition, sub- 
scribers to the Government Telephone would be unable to speak to 
subscribers on the National Telephone, and until the subscribers to 
the Government Telephone were as numerous as those on the 
National’s the latter system would be the more useful, and the 
Government would be unable to get subscribers. In the interests 
of the community generally, as well as of the shareholders in the 
National Telephone Co., who have embarked their capital to supply 
an article of great value to the public, and who are entitled to as 
much consideration as any othertrader, we suggest that the Post Office 
should be authorised at once to negotiate for the purchase of the 
National Telephone’s undertaking at its present market value, as 
gauged by the price of the Company's securities, Thus the National 
Telephone security holders would obtain the return of their capital, 
and will not be justified in feeling that their property is to be 
*fconfiscated." At the same time, the Government will purchase 
on very moderate terms a system producing a large revenue, ап 
which would yield a very handsome profit oa the purchase money. 
To show clearly our estimates of the cost to the Government of 
acquiring the undertaking at about the present market price we 
give our calculations. In the first table we show the nomiaal 
amount of the capital —£5,302,000—of the National Telephone Co., 
the dividends and interest paid, the present prices of the securities, 
and the market value--£5,699,000—together with the difference 
between the market value aud the nominal capital—£397,000 :— _ 


Shares. Market 
Divi- аг 
amonat: dends. Nominal | Present mar- value. 
value. ket value, 
£ | % | £ £ | £ 
Ordliunr xp; 2,422,985 6 5 bj 249000 
First Preference, 6 7..| 150,000 6 10 16 210000 
Second Preference, 6 150,000 6 10 16 32000 
Third Preference, 5 % 1,250,000 5 5 5 15867655 
Debenture Stock, 34 % 1,329,471 34 | 100 102} 11.32, 
— Ы 5 
5,302,456 5,699,270 
Market value RCM RT ОСТ £5,699,270 
Nominal capital . .. e 5,502, 
3 
Excess market value nnnm £396,814 


Next we show the Company's assets, including capital ee 
diture, stocks, materials and other assets, which in all 157 ood: 
£6,492,000. This, of course, includes the £1,592,000 paid Nations! 
will and patents of the Companies amalgamated into the 
Telephone. 


Assets 

Capital expenditure 2 nnne £5,936.60 
Stock Of materials ; eT 1 
Machinery CC CE 25 
Furniture and fitting 22 nennen 138 221 
Debtors for outstanding rentals 129059 
Sundry debtor balance „ 41 003 
Cash in bank. eene nennen tnnt nnn ntt adi 

—À £6,492,535 

Total assets 5,699. 020 


Reckoning the capital at its market value а8 above—£ 


= bacrip- 
and including the Company's liabilities of £514,000 for su 
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tions paid in advance, and £353,000 for sundry creditors, the total 
sum which the Government would require to pay for the property is 
£6,566,000. Thesum which would have to be paid by the Govern- 
ment is set out below :— 
Liabilities. 
Market value of securities as per above £5,699,270 
Proportions of subscriptions and rentals in respect of 


periods extending beyond June 30, 1898, net.... 514,075 
Sundry credit balances ........................ "M 555,097 
Total purchase money required £6,566,442 


The assets given in the second table include, as we have stated, 
payment of £1,592,000 for goodwill and patents expired, which 
reduces the net assets, apart from goodwill to the value of 
£4,900,000. Were £6,566,000 to be paid by the Government for 
the property, it would mean that only £1,665,000 would be paid 
over and above actual tangible assets. This would, indeed, be the 
sum paid in commutation of profits from 1898 to 1911. "This 
calculation is as below :— 


Total assets as above .. .. .............. E — £6,492,535 
Less payments for goodwill and patents expired ...... 1,592,000 
Net assets, excluding all payments for goodwill ...... 4,900,535 
Proposed purchase price kj. qͥ:. 6,566,442 


—— —Ó— oe 


Proposed payment in commutation of profits from 
1 Il4l!l!l!l Е ов acu 1,665,907 


In 1897-98, after deducting the 10 per cent. royalty, the profits 
of the Company were £369,000. Six and a-half years ago they 
were only £195,000, there having been an expansion in the period 
of nearly £175,000. In view of the great progress made by the 
Company during the past few years, and the increasing demand for 
the telephone, this rate of expansion is likely to be fully main- 
tained. Hence the average net earnings of the Company for the 
13 years to December 31, 1911, may increase about £175,000, 
compared with their present level, which would make the net 
earnings of the Company average £544,000 per annum over the 
13 years. As we wish to make this calculation specially clear, we 
set out below the net earnings of 1897-98, compared with those of 
1891, and the annual net earnings of the 13 years to 1911, gauged 
by the past rate of expansion :— 

Net earnings, 1897-98, after deducting 10 per cent. 
royalty — 495,725 paid to Post Office .................. £369,007 


Net earnings, 1891 ................. ........ emen 195,047 
Increase in 6} years .......................................... 174,960 
Net earnings, 1897-68, as above............ СТРУ £369,000 
Add increase last 64 years as basis of probable average 

increase of next 18 years ................................. 175,000 


Estimated average annual net earnings 18 years to 
Dec: 91, 1911. cic io ert саасам £514,000 


Assuming that the Government raised the required £6,566,000 
of purchase money at 24 per cent., the annual interest charge 
would be only £164,000. The Government may, however, require 
to spend a further three millions of capital on the telephones 
during the next 13 years, in order to meet the increased demand. 
The average annual interest charge for the whole of the £9,566,000 
would be £239,000, which, deducted from the estimated average 
net earnings, would give a profit to the Government from the 
purchase of £305,000 per annum. In 13 years this profit would 
total £3,965,000, and, including compound interest at 24 per 
cent., it would ba about £4,732,000. These calculations are as 


follows :— 
23 per cent. on £6,566,000 of British debt. q . £164,000 
23 on further £3,000,000 ...........................—....... 115,000 
Average annual interest charge 239, 000 
Annual profit to Government .............................. 505,000 
Probable profit in 13 years ................................. 3,965,000 
Compound interest on accumulating profits, approxi- 
( depo ad oras pam" —(—— M 767,000 
Total profit in 13 years — 9 . 4,752,000 


Thus, should the Government buy the telephones, and in this 
way obtain an absolutely free hand to develop them as it thinks best, 
it would be able to obtain them at their present market value, includ- 
ing the other liabilities of the Company, for 46, 566, 000. Deducting 
the aggregate profits of the 13 years over and above the interest on 
the capital of 44, 732, 000, the actual cost to the Government of 
the existing telephones would be only £1,834,000. Thus: — 


Feil ĩðͤ- ĩð 2 ĩ MEET ES CON cds 46, 566, 000 
Deduct probable profits, 13 уеагв........................... 4,732,000 


Actual cost to Government in 1911 of existing tele- 
phones ............. CCC „ £1,834,000 


The advantages of such a course as we have indicated, compared 
with the recommendation that the Post Office should enter into 
keen competition with the Telephone Company, will be patent to 
all. Indeed, such an arrangement seems to be the only practical 
way of solving a most difficult problem. 


— — — — ̃ͤ — — 


VACUUM DRYING APPARATUS. 


In our issue of July 15th last, we described several forms of vacuum 
drying chambers made by a German firm for the purpose of 
accelerating the drying of cables and other electric apparatus during 
the course of manufacture. We now illustrate another form of 
cable-drying apparatus constructed on a similar principle by the 
firm of Conrad Felsing, jun., of Berlin. The great advantage 
claimed for it is that the heating coils are placed within the drum 
of the cable, so that, as the air is being pumped out, the hot air is 
forced to pass through every layer of cable on the drum before it 
finds its exit. The apparatus consists of a cylindrical chamber, A, 
in which are slide-rails, B, for the trolley carrying the cable. The 
door, C, closes hermetically. Fitted to the other end, D, are the 
heating coils, E, occupying a central position within the chamber, 
and so dimensioned that they can be contained within the barrel of 
the drum on which the cable to be dried is wound. Steam is 
admitted at the valve, Е, and leaves at G. In addition to the coils 
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Fig. 1.—Felsing's Vacuum Drying Apparatus. 


there is а semi-circular heating-jacket, Н, to which steam enters 
at J, and leaves at K. On the trolley, L, are rollers, MM, which 
support the cable-drum O. The barrel of this drum is of sheet- 
iron, and there are handles, NN, to facilitate winding. The cable 
is wound lightly upon this drum, preferably obliquely 8o that the 
layers cross one another, and the trolley is then pushed into the 
chamber, the open barrel of the drum is closed by the disc Q, the 
door, C, closed, and P is connected to а surface condenser and air 
ump. 
4 It is also possible to impregnate the cable with compound before 
withdrawing it from the drying chamber. For this purpose a valve, 
К, is provided, by means of which suflicient compound is introduced 
to cover the bottom of the drum, but not sufficient to reach the 
lowest of the heating coils. The steam jacket, Н, already referred 
to,is mainly for the purpose of heating the compound. Passing 


‘| through a stuffing box in the cover, C, of the chamber will be 


noticed a spindle to which is attached a crank, and. on the inner 
end, two arms, SS. The latter grip the handles, NN, and so the 
drum can be revolved from without. 

The drying arrangements appear very practical, but the same 
cannot be said for the system of impregnating. Most manufacturers 
of cable would, we think, prefer to use а separate vessel for this 
purpose and so save the time which must otherwise be necessarily 
lost in cleaning the trolley and the heating colls after each cable has 
been operated upon. For convenience in handling ‘‘dry-core” 
cables, however, an outlet for the cable might be added, through 
which the cable could be led direct to the lead-press without 
removing the drum from the drying chamber. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week. ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-oowrt, Fleet- 


street, London 
NOW READY. 

"THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve аз а 
guide to o tors 5 the telegraph service, and to those who desire 
to enter that service. e great cable companies now insist that their 
operators and probatione shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. 

‘ MorivB POWER AND GEARING FOR ELECTRICAL MACHINEBY."—B 
E. Tremlett Carter, O. E., M. I. E. E. Price 12s. 6d, post free; abroad, 
13s. 6d. Prospectus post frae. 

"THE POTENTIOMETEB AND ITs ADJUNOT8": A Universa, System o 
Electrical Measurement. —By W. О. Fisher. Fully illustrated. 
post free; abroad, 6s. 6d. Digest роя? free. 

“Тнк MANUFACTURE OF CARBONS FOR ALL ELECTRICAL РСЕРОВЕЗ.”— 
By Francis Jehl. In the Press. 

„The Electrician" Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Man 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &c., 
which have made the book indispensable to the industry, are 
brought up to date апа amplified where necessary. 
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TENDERS INVITED. 


Extension of Time.—The Pemberton (Lancs.) District Council 
invite schemes for the electric lighting of the district. 
by Sept. 30 (not Aug. 14), to the Clerk. 

The Leeds City Council require tenders for the supply of poles 
and trolley wire and attachments, in connection with the extension 
of their electric tramway system. Some particulars are given in 
our advertisement columns. Forms of tender may be obtained 
from the City Engineer, Municipal-buildings, Leeds, or from the 
representatives of the late Dr. John Hopkinson, F.R.S., 26, 
Victoria-street, Westminster, London, S.W. Tenders must be 
sent in by noon of the 20th inst. 

The Electric Lighting Committee of the Rathmines and Rathgar 
Township (Co. Dublin) invite tenders for the supply and erection of 
the following plant:—(a) Lancashire boilers and accessories, 
mechanical stokers, feed pumps, injector, economiser, electric 
motor; (b) high speed steam dynamos and accessories; (c) conden- 
sing plant and pipe work ; (d) overhead travelling crane ; (e) switch- 
board and instruments; (f) accumulators ; (у) trenching, cables, 
&c. ; (А) posts for incandescent street lighting ; (i) lanterns and 
incandescent lamps ; and ( j) meters. Some additional particulars 
are set out in our advertisement pages, and specifications with terms 
апа conditions and forms of tender may be obtained from the oflices 
of the consulting engineer (Mr. Robert Hammond, M. I. E. E.), 64, 
Victoria-street, London, S.W., on and after Monday, the 12th inst. 
Tenders must be sent to the cu AN the Township Commissioners 
(Mr. F. P. Fawcett), Town Hall, tathmines, co. Dublin, by Wed. 
nesday, Oct. 5. 

Tenders are invited for the supply and erection of an electric 
lizht installation for the Portrane Lunatic Asylum, Co. Dublin. 
Plans and specifications сап be seen, and forms of tender obtained, 
at the oftice of the Board of Control, Custom House, Dublin. 
Further particulars are set out in ап advertisement in another 
column, and tenders, addressed to the secretary of the board (Mr. 
H. Williams), must be in by 10 a.m. of Oct. 3. 

The Tramways Committee of the Halifax Coporation invite 
tenders for car-trucks and electrical equipments. Specifications and 
forms of tender тау be obtained from the borough electrical 
engineer (Мг. T. P. Wilmshurst). Some additional particulars are 
given in an advertisement elsewhere, and tenders must be de- 
posited with the town clerk (Mr. Keighley Walton), Town Hall, 
Halifax, by noon of Monday, the 19th inst. 

The Torquay Corporation require tendera for electricity meters 
and arc-lamp carbons for twelve months from Oct. 1. Further 
particulars may be obtained from the borough electrical engineer 
(Mr. P. Storey). Tenders to the Town Clerk (Mr. F. 8. Hex), 
Town Hall, Torquay, by 2 p.m. of the 19th inst. Further particulars 
are given in our advertisement columns. 

The Belfast Harbour Commissioners require tenders for the 
supply of 20 tubular electric light masts. Specifications from the 
harbour engineer (Mr. С. Е. L. Giles). Tenders to the Secretary 
(Mr. W. A. Currie) by Monday, the 12th inst. 

The Bexhill Urban District Council invite tenders for :—(a) 
Water-tube boilers ; (0) steam dynamos and balancer ; (с) switch- 


Schemes 


boards ; (d) storage battery ; and (e) underground cables and pipes, 
arc lamps and posts. Tenders to the Clerk to the Council, Bexhill, 
by Sept. 28. 

The Aberdeen Corporation require tenders for the supply, for 
one year, of electricity meters, house fuse boxes and house service 
cables. Specifications may be obtained from the City Elec- 
trical Engineer (Mr. J. Alexander Bell), Cotton-street, Aberdeen, 
and tenders must be in by the 17th inst. 

The Gloucester Corporation invite tenders for the erection of 
electricity works buildings. Tenders must be delivered at the 
Town Clerk's offices, Guildhall, Gloucester, by the 19th inst. 

Tenders are required for the public lighting of Burnham-on- 
Crouch (Essex) for one year from 29th inst. Tenders to Mr. E. 
Dilliway, clerk, Burnham-on-Crouch, by 19th inst. 

Tenders are invited for the electric lighting of Thrybergh Col- 
liery, Rotherham. Particulars from Mr. W. Hargreaves, agent, 
Rothwell Haigh, Leeds. Tenders to Messrs. J. and J. Charles- 
worth (Limited), Milnes House, Wakefield, by 26th inst. 


TENDERS RECEIVED AND ACCEPTED. 


The Lighting Committee of the Liverpool Corporation have 
accepted the tender of Messrs. R. Waring and Son for the erection 
of an electrical sub-station at Lodge-lane, at £2,635. 

The tender of the Walsall Electrical Co. has been accepted for 
the electric lighting of St. Martin’s Church, Birmingham, at £430. 

The Electric Light Committee of the Portsmouth Corporation 
have accepted the tender of the British Electric Transformer 
Manufacturing Co. for the supply of six transformers, at £95 each. 

The Shoreditch (London) Vestry, at its sitting on Tuesday, 
received the following tenders for the supply of additional plant for 
the electricity works :— 

Boilers. 
R. Tay lor and Son (accepted) £3,410 | Tinkers (Limited) 
E. Danks and Co 5,900 | S. Hodge and Sons ............ 
4,236 | Davey, Paxman and Co....... 5,175 
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Fleming and Ferguson ...... 4,400 | J. Jones and Sonn... 5, 
Transformers. 
Electric Construction Co. Thos, Parker (Limited) ... .. £2,800 


(accepted ) Fuller - Wenstrom Electric 
General Electric Co 2,010 Manufacturing Co 8 
The tender of Mr. C. Gray Hill was also accepted for the extension 


of the buildings at the electric light station for the sum of £3,069. 

According to the British and South African Export Gazette the 
Kast London (South Africa) Town Council received 13 tenders for 
their proposed electric lighting and tramway scheme, of which six 
were from English firms. The Council have given the contract for 
the electric light installation to Messrs. Reunert and Lenz, of 
Johannesburg, at £41,750. The plant will comprise Babcock- 
Willcox water tube boilers (with superheaters), Belliss engines and 
Parker dynamos. The arc lamps are to be supplied by the Brockie- 
Pell Arc Lamp (Limited). 

An additional tender by the same firm for the supply and erec- 
tion of electric light material for the Harbour Board at £2,880 has 
also been accepted. 

Messrs. J. Hubert Davies and Spain, of Johannesburg, were the 
successful tenderers for the electric tramway plant at £9,673, but 
a proposed extension would increase this amount by £1,802. The 
motors are to be manufactured by the Electric Construction Co. 

The Halifax Town Council on Tuesday authorised the acceptance 
of the following tenders for the tramway department :— 

Leeds Steel Works, steel rails. 

Askham Bros. and Wilson, nuts, bolts, platea, points, &c. 
British Thomson- Houston Co., two electric tramcars. 
Westinghouse Electric Co., two electric tramcara. 

At the meeting of the Leeds City Council on Wednesday it was 
decided to accept the tender of the British Thomson-Houston Co. 
for the supply of 50 electrical tramcars complete at £26,573. 193. 
This is in substitution of another tender conditionally accepted on 
July 6. The Committee wanted the equipment to be complete and 
on one system. 


APPOINTMENTS VACANT AND FILLED. 

Applications are invited for the post of assistant lecturer and 
demonstrator in physics and electrical engineering at Hartley 
Collega Southampton. Salary £120 per annum. Particulars msy 
be obtained of the clerk (Mr. D. Kiddle), and applications must be 
in by Saturday, Sept.17. See also advertisement on another page. 

A junior demonstrator and lecture assistant is ae e for the 
Pender Electrical Laboratory, University College, ower-street, 
W.C. Applications to Prof. J. A. Fleming, F.R.S. бөө also 
advertisement. 

The Electric Lighting Committee of the borough of Barrow-in- 
Furness require an engineer-in-charge. Salary £90 per annum. 
Some additional particulars appear in an advertisement elsewhere, 
and applications, addressed to the Chairman of the Committee, 
must be sent to the town clerk (Mr. C. F. Preston), Town Hall, 
Darrow-in-Furness, by noon of the 19th inst. 
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An assistant electrical engineer is required for the Aberdeen 
Corporation Electricity Works. Salary 40s. per week. Ап adver- 
tisement elsewhere gives further particulars, and applications must 
be sent to the borough electrical engineer (Mr. J. A. Bell), Cotton- 
street, Aberdeen. 


The Corporation of Eccles require a switchboard attendant. 
Commencing salary £62 per annum. Applications to the Town 
Clerk (Mr. Geo. Wm. Bailey), Town Hall, Eccles, by Tuesday, the 
a instant. See official announcement in our advertisement 
columns. 


The Willesden District Council invite applications for the position 
of electrical engineer. Salary £400 per annum. Applications to the 
Clerk to the Council (Mr. Stanley W. Ball), Public Offices, Dyne- 
road, Kilburn, London, N.W., by the 20th inst. 

The British Electrical Traction Co. (Limited) require two or 
three additional district superintendents. Salary £300 to £350 
per annum, according to qualifications and position. Particulars 
from, and applications to, the Secretary (Mr. Geo. Stevens), Doning- 
ton House, Norfolk- street, Strand, London, W.C. 


An assistant is required in the engineering laboratory of the 
Central Technical College, Exhibition-road, London, S.W. Salary 
£100 per annum. Applications to Prof. Unwin. 

A lecturer and demonstrator in engineering will be required in 
October for University College, Bristol. Applications by the 10th 
inst. to the Secretary. 


The Eccles Town Council have appointed Mr. L. H. Combe, who 
has hitherto acted as clerk of works under the consulting engineer 
(Mr. S. V. Clirehugh) at the generating station in Cawdor-street, 
Patricroft, to the position of borough electrical engineer, at à com- 
mencing salary of £150 per annum. 

Mr. William M. Thornton has been appointed lecturer in elec- 
trical engineering at the Durham College of Science, Newcastle-on- 
Tyne. Mr. Thornton served а full арыс in mechanical 
engineering, and afterwards entered University College, Liverpool, 
where he obtained the degree of M.Sc., with honours in engi- 
neering. For some time past he has been lecturer in engineering at 
University College, Bristol. 

Mr. J. W. Hayward has been appointed demonstrator of 
mechanical engineering at the Durham College of Science. Mr. 
Hayward is an M Sz. of Victoria University, having studied at 
Owens College. 
Hall of Residence attached to Owens College. 


BANERUPTCIES AND LIQUIDATIONS. 


А receiving order has been made against J. Goodman and Co., 
dealers in electric fittings, &c., 48, Commercial-street, London. 
The first meeting of creditors will take place on 14th inst., and the 

ublic examination on Nov. 3, both at Bankruptcy-buildings, 

ndon, W.C. 


A first dividend of 9d. is payable at the offices of the liquidator 
(Mr. J. D. Stewart Bogle), 91.93, Palmerston-buildings, E.C., in 
the liquidation of the London Metallurgical Co. (Limited), 80, 
Turnmill-street, E.C. 


Statutory meetings of creditors and shareholders under the 
liquidation of the London Provincial Electric Co. (Limited) were 
held on Tuesday before Mr. A. S. Cully (Assistant-lteceiver), at the 
London Bankruptcy Court. The Chairman said that the statement 
of affairs had not yet been lodged. The Company was registered in 
June, 1897, with a nominal capital of £60,000, to acquire the busi- 
ness of Messrs. Ridings, Codd and Co., electrical engineers, Dir- 
mingham, including certain patents, and was promoted by Mr. J. 
Н. Crawford. The purchase price was £30,000, of which £10,000 
was payable in cash, £10,000 in shares, and £10,000 in cash or 
shares, at the option of the directors. The price Mr. Crawford was 
to pay for the business sold by him to the Company for £30,000 
was £3,000, of which £1,500 was payable in cash and £1,500 in 
shares. Mr. Crawford became managing director, at a salary of 
£600 per annum. Оп April 18 last, debentures for £10,000 were 
issued as security for the cash portion of the purchase price, and on 
Aug. 10 a receiver was appointed on behalf of the debenture- 
holder. The property at Birmingham had been distrained upon 
and sold for rent. The liabilities were estimated at £3,800, of 
which £3,100 was in respect of money advanced by Mr. Crawford, 
and the assets consisted of certain patents and а dynamo. 16 
appeared that shares and debentures had been issued for which 
little had been received by the company in return, and a question 
would also arise in respect of the liability of certain of the directors 
on shares allotted to them in excess of the nominal amount for 
which they had subscribed. As to £10,000 of shares allotted to 
Mr. Crawford in respect of the purchase price a liability would 
attach, even though they might not have been delivered. The 
meetings were adjourned to the 13th inst. 

In the London Bankruptcy Court, on Friday, before Mr. A. S. 
Cully, assistant receiver, meetings of creditors and shareholders 


He has been for some time a tutor in the Dalton | 


of the Cycle Motor Accessories Co. (Limited) were held. The 
Chairman reported that the Company was registered in November, 
1896, with à nominal capital of £10,000 in £1 shares. 'The Directors 
stated that the object of the formation of the Company was to 
perfect a patent electric cycle lamp. The Directors were each to 
receive £25, and the Managing Director £250 per annum. The 
Company was promoted by Mr. J. E. Preston and Mr. Cuthbert 
Simkin, who each had a half interest in the patent acquired by the 
Company. In July, 1897, the Company registered the Improved 
Electro- Plating Co. (Limited), which was now in voluntary liquida- 
tion. Mr. Hollis, C.A., was appointed liquidator, together with a 
committee of inspection. 


A meeting of the creditors of John Elliott Condict was held at 
the London Bankruptcy Court on Friday. Accounts showed 
liabilities £31,314, anda deficiency of £8,814. The debtor came to 
this country in 1890 with a capital of £20,000, chiefly represented 
by securities, and he has since been engaged in disposing of 
American securities and properties and in the promotion of various 
companies, amongst which were the Salt Lske and Ogden Gas and 
Electric Co. (Limited) and the Little Cottonwood Water Power and 
Electric Co. (Limited). Failure is ascribed to excess of recent expenses 
over income, law costs, excessive interest charged on borrowed 
money, liability under а guarantee, depreciation in the value of 
shares purchased, &c. 

In the failure of J. Hutcheson Ballantyne and Co. (J. Hutcheson 
Ballantyne, sole partner), electrical engineers, 11, Bothwell-street, 
Glasgow, the following are the principal creditors :—Tucker and 
Co., Birmingham, £11 ; Gibbon and Co., Glasgow, £18 ; McFarlane 
and Co., Glasgow, £8 ; International Electric Co., Glasgow, £33 ; 
Beanland and Perkins, Leeds, £17 ; W. T. Glover and Co., Man- 
chester, £8. The liabilities amount to £174 14s. 51., and there is 
an estimated deficiency of £97. 12s. 4d. The assets are sufficient to 
pay э dividend of 83. 4d., subject to oxpenses of realisation. 


The following are the principal creditors of F. W. Henton and 
Co., electrical engineers, late 24, King William-street, Strand, 
W.C. :— | 


General Electric Со ............ £148 | D. Hulett and Co  ............... £46 
Downie and Adams. . 122 | Walsall Electrical Co 29 
Edison and Swan Co ... ........ 111 | Slade Olver асанна 29 
H. Jones iu deiode enini 105 | Poole and Co .................. .. 26 
Electrical CO 100 | Hopkins and Sons ...... 17 
Oppenheimer and Co ............ OTid. Minhi ЖЕЛЕУ Г 17 
J. C. Button and Co | ............ 60 | G. Jennings and Sons 15 
Northcote, Heaver and Co...... 54 | Evered and Co 12 


The liabilities amount to £957 1s. 7d., and the assets to £466 14s. 7d. 


Personal.—Mr. Edgar A. Ashcroft states that having severed his 
connection with the Sulphide Corporation (Ashcroft’s Process) he is 
now open to be consulted on all matters connected with metallurgy, 
mines, minerals, electrical, chemical and general engineering. He 
has taken temporary offices at 13, Victoria-street, S. W. 


Electric Lighting Contracts.— Messrs. Drake and Gorham 
inform us that they keep busy in their installation department. 
During the last few days they have commenced work at Willington 
Hall, Tarporley, where they are installing plant for 210 lights ; 
and Mr. H. C. Stephens, M.P., has entrusted them with tho first 
section of an installation consisting of a 20-kilowatt dynamo, with 
the necessary accumulators and other accessories. They are also 
wiring the town house of the Earl of Yarborough for some 300 or 
400 lights ; and are putting in a complete installation, with a patro- 
leum engine, for Mr. J. A. Brooke, J.P., Fenay Hall, Huddersfield. 


Transformer Contracts.—The Portsmouth Corporation have 
placed an order with the British Transformer Manufacturing Co., 
of Atlas Works, Woodfield.road, Harrow-road, London, W., for 
the supply of six transformers. The Company have recently 
obtained several other contracts for the supply of transformers, 
which bring the total value of the orders in hand considerably over 
the figure mentioned in our issue of the 26th ult. 


South Western Polytechnic.—The entrance examination for 
matriculated students in the technical department of the day 
college for men will be held on the 23rd inst, and a free studentship, 
tenable for two years, in any of the divisions of mechanical, civil or 
electrical enginecring or applied chemistry will be awarded. 
Particulars of examination can be obtained from the Secretary, 
Manresa-road, Chelsea, S.W. Evening classes in mechanical, civil 
and electrical engineering and the various branches of science and 
art are held. The next term commences on the 26th inst. See also 
official notice in our advertisement columns. 


City of London College.— The fifty-first session (1898-99) of 
this College commences on the 28th inst. The engineering depart- 
ment is under the charge of Prof. Henry Adams, M. Inst. C.E., 
M. I. M. E., who is assisted by a competent staff of assistants. 
Evening classes are also held in experimental physics, mathematics, 
organic and inorganic chemistry, mechanics, &c., &c. 
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Northern Polytechnic Institute.— The next session of this 
Tustitute commences on the 19th inst. The department of physics 
and electrical engineering is under the charge of Mr. Victor 
Mundella, B.A., B.Sc. Some particulars of the course of instruc- 
tion, &c., are given in an advertisement elsewhere. 


Bast London Technical College.—As announced in our adver- 
tisement oolumns, the next session commences on the 27th inst. 
Evening classes are held in electrical engineering, and facilities are 
offered for laboratory work. 


Steam Fittings.—Messrs. W. Н. Willcox and Co., of 23, South- 
wark-street, London, S.E., have introduced a steam cylinder drain 
valve known as Bercham's Automatic Steam Cylinder Drain Valve. 
This valve is intended to be connected at its two ends by means of 
the unions A A respectively with the two ends of the steam cylinder 
served. The condensed steam outlet, shown in the section by 


dutted circles, is connected with the usual steam trap. It is claimed 
that this attachment allows of an uninterrupted discharge of all 
condensed steam, and the valves, normally kept open by the 
spring H, do not close until live steam attempts to pass. It can 


also ba applied with advantage, it is stated, to drain pipes in con- 


nection with heating apparatus. 


The Engineering Magazine.” — The contents of the September 
issue of this magazine comprises articles on The Essential Ele- 
ments of Modern Steam Power," by Vice-Admiral P. H. Colomb, 
R. N.; *' Engineering Lessons from the Hispano-American War," 
by Н. S. Maxim; European and American Bridge Construction,” 
by G. Lindenthal; Тһе Comparative Cost of Steam and Water 
Power," by W. O. Webber; ''The Underground Railways of 
London," by Е. E. Cooper; Som? Comparative Points of Inter- 
national Patent Law," by J. Sinclair Fairfax ; “ Bacterial Pro- 
cesses of Sewage Purification," by R. Hering; ‘‘ The Application 
of Alternating Currents to Electric Traction," by C. Н. Davis and 
H. C. Forbes ; ** The Baku Petroleam District of Russia,” by D. A. 
Louis; and Effectual Methods of Finding and Keeping Shop 
Costs,” by H. Roland. The usual review of the World’s Engi- 
neering Press is also given. Copies can be obtained at thé office of 
The Electrician, 1, 2 and 3, Salisbury-court, Fleet-street, London. 


е 


Exports of Electrical Apparatus and Material.— The followin 
list res official particulars of the exports of British 1 
electrical apparatus and material (inoluding telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Aug. 31 to 
Sept. 6, with the porte of destination :— | ; 
Argentina—Buenos Ayres, £570 (telegraph material). Australasia— 
Adelaide, £2,139 ; Meibourne, £286; Sydney, £796. Ceylon —Colombo, 
£14. ind Shanghai, £135. Denmark—Copenhagen, £102. Egypt — 
Alexandria, £18. France Boulogne, £100 ; Bordeaux, £10; Paris, £22. 
Germany—Cologne, £10. HHolland—Amsterdam, £50; Rotterdam, £25 
(telegraph wire) Лолу Kong, £15. India—Bombay, £12; Calcutta, 
£231. ltaly—Naples, £100 (telegraph material) Japan—Yokohama, 
£30. Mauritius —£9. Portugal Lisbon, £12. Roumania—Sulina, 
£65. Russia —Sebastopol, £1,200 telegraph cable) South Africa Cape 
Town, £957, Durban, £67, East London, £60; Port Elizabeth, £852. 
Straits Settlements—Singapore, £44. Sweden — Gothenburg, £119. Total 
£7,850 against £22,679 in the corresponding week last year (Sept. 1 to 7). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Accrington.—The local tramway company are considering a 
proposal fur the purchase of their undertaking and for the adoption 
of electric traction. 

Barking.—The Lighting Committee reported at the last mecting 
of the Urban District Council that they had fixed the maximum 
charge for electric current at 6d. per unit for the first hour, and 
2d. per unit thereafter. Some extensions of the mains were at the 
same time authorised. Applications had, it was stated, been 
received for about 800 8-c.p. lamps, and the engineer had directed 
the contractor to arrange for the connections. The surveyor 
reported that he had gone into the question of the amount that 
would be saved by making the extensions to the station at once, 


which he estimated would be between £250 and £300. The cost of 
such extension would be about £800. It was accordingly resolved 
that the extensions be made at the contractor’s schedule prices. 


Barrow-in-Furness.—The Town Council have accepted the offer 
of the Electric Lighting Committee to provide and maintain 21 arcs 
at a cost of £15 per lamp per annum. 

Belfast.—In reference to the terms recently offered to the 
Belfast Street Tramways Co., for the introduction of electric 
traction, the Company have intimated that they would not be 
willing to agree that the cost of the electric current proposed to be 
supplied by the Corporation should be fixed yearly by an electrical 
engineer, ав suggested in paragraph 7 of the proposals. It was 
impossible for the Directors to make the necessary calculations with 
80 important a factor undetermined, and they would be glad, there- 
fore, to be informed at what price the Corporation propose to 
supply electric current. After discussion the City Council decided 
to ask the Company whether they accept the principle involved in 
the proposals as a basis of settlement before entering into details. 

At the last meeting of the City Council the Joint Sub-Police and 


| Eleotric Committee, reported that the Electric Committee, being 


anxious to have an opportunity of experimentally lighting some of 
the streets with incandescent electric lights, had sent a deputation 
to the Police Committee, and the appointment of the Joint Sub- 
Committee to consider and report upon the matter was the result. 
Councillor Wheeler submitted the report of the electrical engineer 
(Mr. V. A. H. McCowen) which stated that the Electric Committee 
was prepared to give equal, if not better, light than given at 
present at the same price. Eventually it was decided to light 
experimentally four streets with incandescent electric lamps on 
the conditions named. 


Birkenhead.— The borough electrical engineer (Mr. Wm. Bates) 
has prepared a report on the desirability of making extensions 
to the electric lighting plant at the station. Mr. Bates suggests 
that tenders should be at once invited for the supply and erection 
of an additional 150 unit steam dynamo. А list of 32 streets 18 
given for the laying of distributing mains, and it is also recom- 
mended that provision should be made for service cables, &c., for 
150 additional customers. Application is to be made to the Local 
Government Board to sanction a loan of £15,000 for carrying out 
the suggested extensions. 


Birmingham. --The Free Libraries Committee of the Corporation 
have arranged to introduce the electric light into the central news 
room of the reference library. 


Blackpool.—Mr. Brodie, in moving the adoption of the minutes 
of the Electric Light and Tramways Committee at the last, meeting 
of the Town Council, referred to the tenders which had been 
accepted for electric lighting and tramway poles. These two 
tenders, he said, bound the Council to the overhead system of 
traction. They had discussed the matter last year, and although 
the proposal had encountered strong opposition, the Local Guvern- 
ment Board had granted the necessary borrowing powers. He 
mentioned that the penny fares had been such a success that they 
had decided to introduce them again on Oct. 1, and they would be 
continued until June next. 

The salary of the tramway manager has been increased from 
£156 to £180. 


Bolton.—The Town Council are purchasing additional land for 
the purpose of extending their electricity works in Spa-road. he 
extension has been rendered necessary owing to the proposalto 
adopt electric traction on the tramways and the consequent neces- 
sity of making additions to the plant. 


Bo'ness.—The docks are now lighted electrically. The in- 
stallation, which consists of 20 arcs of 2,000 c. p. each, was supplied 
by the Brush Company. 


Bournemouth.—The Town Council resolved on Wednesday to 
apply for a Provisional Order for the purpose of supplying electric 
current for public and private purposes. The Bournemouth and 
Poole Electricity Co. already possess powers for the district. 


Bury St. Edmunds. The Local Government Board have, it is 
stated, refused to sanction the borrowing of £20,000 by the Town 
Council for the purpose of establishing electricity supply works. 


Bury (Lancs).—The Electric Lighting Committee presented ab 
the last meeting of the Town Council, a report as to the progress 
made by the electric lighting undertaking. In March, 1897, there 
were 4l customers, representing an equivalent of 2,481 8-cP. 
lamps connected, and in August, 1898, there were 101 customers 
and 6,788 lamps. An additional 1,725 lamps awaited connection, 
so that they had applications for a total of 8,013 8-c.p. lamps. 
The estimated capacity of the present plant at the station was 
10,000 8-c.p. lamps. The borrowing powers (£30,000) were 
almost exhausted as up to the end of July £28,000 had been 
expended, while authority had been given to гра anote 
£4,000 on mains. The Committee recommended that plans an 
estimates for an extension of the plant be prepared and that the 
Town Clerk make application to the Local Government r 
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power to borrow а further £20,000 to carry out the necessary 
extensions. The Committee further recommended that arc lamps 
be substituted for the present gas lamps in several of the leading 
thoroughfares in the town. After а discussion the Council con- 
firmed the Committee's report. ' 


Bradford.—The Tramways Committee decided on Tuesday to 
apply for a Provisional Order, authorising the construction of tram- 
ways from Forster-square, up Kirkgate, to Whetley-hill; from 
Morley-street, along Tyrrel-street, Thornton-road, Lister-hills, 
Legrams-lane, to Park-avenue; up Little Horton-lane, along 
Southfield-lane, and then joining the Great Horton Electric Tram- 
way system. A conference took place on Wednesday between the 
Tramways Committee and representatives of the Clayton and 
Queensbury District Councils as to the question of extending 


the Bedford tramway system to Queensbury and Clayton. The: 


District Councils propose to provide the necessary capital for the 
construction of the lines, and the Bradford Tramways Committee 
are to work them on lease, paying a rental equal to 5 per cent. on 
the capital outlay. | 


Bristol.—The Electric Light Committee of the Corporation have 


decided to make а reduction in the price of electric current to 
private consumers. In future the price will be 5d. per unit. 
Calcutta.—The question of improving the local tramways has 
been under discussion in one form or another by the Calcutta Muni- 
cipality since 1889. The committee of the Corporation having 
charge of the matter have now submitted an elaborate report in 
which the introduction of electric traction is recommended. The 


terms of the propcsed agreement between the municipality and 


the Tramways Co. provide :— (a) That the company are to 
guarantee to lay down rails over an additional length of 
about five miles during 1898 and to complete the entire work 
before the 1st January, 1900, thereby placing the tramway 
lines throughout the town and suburbs in thorough repair to the 
satisfaction of the Corporation ; (b) the Company to guarantee to 
introduce electric traction and to have the plant, rolling-stock, &c., 
fully equipped and ready for work before January 1, 1890 ; also to 
«quip at least five miles of the line for electric traction before 
June 1, 1899 ; (c) the period of the concession giving the exclusive 
right to make new lines should be extended to January 1, 1931. 
Power of purchase at the end of every seven years of the lease is 
also reserved to the Corporation. 

Cheltenham. —The Town Council recently decided to apply to 
the Local Government Board for sanction to borrow an additional 
sum of £3,875 for electric lighting purposes, but at the meeting 
of the Council last week it was decided to increase this amount to 
£9,000. 

Chesterfield. — The Corporation have before them a proposal by 
the British Electric Traction Co. to take а lease of the local tram- 
ways, to introduce electric traction and to carry out certain exten- 
sions of the existing system. 

Church Lighting.—The electric light has heen introduced into 
St. Andrew's Church, Leytonstone. The church was the design 
of Sir Arthur Bloomfield and the electric light gives a grand etfect 
to the Gothic structure. 
| 95 Martin's Church, Birmingham, is being wired for the electric 

ight. 


to ask Messrs. Porte, Sykes and Co. to state their charges for pre- 
paring an electric lighting scheme. 


Cork.—At the last meeting of the Corporation a communication 
was read from the Electric Tramways and Lighting Co., stating 
that as they were now in a position to supply electric current, the 
contract for public lighting ought to be settled. After discussion 
it was decided to fix Oct. 1 as the date for the commencement of 
the public lighting. There is apparently a fairly good demand for 
current for private lighting, as the Company has just commenced 
supply with 101 connected customers. 

The prioting machinery of the Cork Constitution is now driven by 
electric motors. Current for lighting and power purposes is taken 
from the mains of the local Electric Tramway and Lighting Co. 


Dewsbury.—-It was reported at the meeting of the Town Council 
on Tuesday, that the demand for electric current was increasing in 
а satisfactory manner. 16 was decided to increase the pressure of 
supply from 220 to 440 volts, and to extend the mains to the 
Oxford-road district. Оп the recommendation of the General 
Purposes Committee the Council decided to oppose the application 
of the British Electric Traction Co., for powers to construct electric 
tramways in the district, and the Borough electrical engineer (Mr. 
О. M. Jonas) has been instructed to prepare а report upon the 
advisability of establishing a system of municipal tramways. 

Dundee.—The scheme for the construction of a light (electric) 
railway between Dundee and Broughty Ferry was discussed at the 
monthly meeting of the Dundee Town Council last week, and even- 
tually it was decided to petition the Light Railway Commissioners 
to postpone their inquiry in order to give the Council time to further 
consider their position. 


Clontarf (Dublin).—The Township Commissioners have decided | 


At the meeting of the Gas Committee last week а number of 
applications for electric current from the neighbourhood of West 
Port, Lochee-road, and Bell.street, outside the present area of 
supply, were received. The borough electrical engineer (Mr. W. 
Н. Tittensor) reported that in order to provide the supply asked 
for it would be necessary to lay three new feeder mains, and this 
was agreed to by the Committee, and, with the object of utilising 
the pressure, it was also resolved to loop the distribution mains by 
a new main right along Bell-street to the junction of Victoria-road. 
The cost of the entire extensions will be about £3,300. 

A sub-committee of the Gas Committee recommend the Council 
to revise their scale of charges for electrio current. "The scale 
recommended to be adopted is 4d. per unit for the first 1,000 units, 
and above this figure 3d. per unit. 

Eccles.— The minutes of the Electric Lighting Committee, sub- 
mitted at the last meeting of the Council, stated that the consulting 
engineer (Mr. S. V. Clirehugh) had reported that the various con- 
tracts in connection with the electric lighting scheme were pro- 
gressing satisfactorily, and he considered they would be in a position 
to supply current about the third week in September. Mains have 
been laid from Peel's Green to the Eccles Town Hall, a distance of 
nearly two miles, and the Committee are already in receipt of a 
number of applications for current. 


Edinburgh.—The estimates for the current financial year have 
been further considered by the Electric Committee. In conse- 
quence of the greatly increased demand for private lighting, the 
Committee place their estimate of revenue for the year at £51,090, 
instead of £64,000, as originally estimated. 


Gateshead.—The Parliamentary Committee, who have been 
investigating the question of adopting electric traction on the local 
tramways,'recently recommended the Council to engage Prof. Henry 
Robinson for the purpose of preparing a detailed report on the 
subject. A lengthy discussion on this report took place at Wed- 
nesday's meeting of the Council, when the Committee's proposal 
was rejected and the following amendment was carried by 18 votes 
to 11: That the offer of the Tramways Company be accepted sub- 
ject to their agreeing to the same olause as is inserted in the 
Stockton Tramway Co.'s Order, empowering the Corporation to 
purchase at the end of seven or 14 years, and also agreeing to half- 
penny fares in the townwards portions of their proposed lines ; and 
that 1t be an instruction to the Town Clerk ind the Parliamentary 
agents to prepare an agreement providing for this and otherwise 
safeguarding the interests of the borough." 

Gravesend-Northfleet Tramways.—A communication has been 
addressed by the Drake and Gorham Electric Power and Traction 
(Pioneer) Syndicate to the Gravesend Town aud the Northfleet 
District Councils, to the effect that they are in negotiation with the 
Gravesend, Rosherville and Northfleet Tramways Co. for the acqui- 
sition of their undertaking, with a view to equipping and working 
the lines electrically on the overhead trolley system. The Drake 
and Gorham Syndicate further notify that they propose tu apply to 
the Light Railway Commissioners for power to construct and work 
certain suggested extensions of the system, and ask for the sanction 
of the Councils to their proposal. 


Halifax.—On Wednesday the Town Council authorised an 
application to be made to the Board of Trade for powers to borrow 
an additional £10,000 for electric tramway equipment purposes. 


Hartlepool.—At Wednesday’s meeting of the Town Council, the 
surveyor was authorised to prepare plans in connection with the 
proposed electric lighting of the borough. 


Heckmondwike (Yorks).—Mr. F. F. Smithson, president of 
the Heckmondwike Co-operative Society, laid the foundation stone 
of the electric light station at the Central Stores, Heckmondwike, 
on Saturday. The scheme is to cost about £3,000, and electric 
current will be generated bya 500-light dynamo. The stores are to 
be fitted with 440 16-c.p. incandescents, while the front of the shop 
will bo lighted with six arc lamps of 2,000 c.p. each. The offices 
will also be illuminated by means of incandescents. 


Kandy (Ceylon) —Following the example of the Colombo Muni- 
cipality, the question of adopting electric lighting in Kandy is 
being discussed in municipal circles. A scheme has already been 
submitted but no decision has been come to. About 200 32 c.p. 
incandescents and seven arcs would be required for street lighting. 

Ladismith (South Africa).—A company has been formed, with 
a capital of £5,000, for the purpose of establishing an electricity 
supply station and a telephone exchange in this town. The electric 
fighting scheme has been prepared by Mr. Oswald Swete. 

Leeds.—The City Council have appointed Alderman Wigram 
and Councillor Wilson to attend the meetings of the Directors of 
the Yorkshire House-to-House Electricity Co. (Ltd.), in accordance 
with the invitation of the directors, pending the completion of the 
proposed arrangements for taking possession of the undertaking, 
and they have been empowered to direct the payment by the 
Finance Committee of such expenditure, both on capital and 
revenue, as they shall agree to be proper. The date for the come 
pletion of the purchase has been fixed for the 15th Nov. 
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Liverpool.— At the meeting of the Lighting Committee, last 
week, a tender for the erection of an electricity sub-station, in 
Lodge-lane, was accepted, and various extensions of the electric 


lighting mains, estimated to cost about £535, were authorised. 


. Llandudno.—The Board of Trade have sanctioned the construc- 
tion of a system of electric tramways in this district, and 
immediately after the expiration of the present season the work of 


constructing the permanent way will be commenced. 


Manchester.—Negotiations are still proceeding between the 
Electricity Committee of the Corporation and the authorities of the 
neighbouring districts in regard to supplying electric current to the 
The districts of Denton, Droyls- 
den, Levenshulme, Moss Side, Withington and Stretford already 
жге electric lighting powers, and in some cases arrangements 

ave been made with the Corporation for transferring the Orders. 
The basis of negotiation is stated to be to grant a lease for 21 years 
to the Manchester Corporation, who guarantee to supply current at 


outlying districts of Manchester. 


the same price as within the city. 


Mirfield.—The District Council notify that they will oppose al 


outside applications for provisional orders for the district. 


Provisional Order Revocation.—The Board of Trade hav] 
revoked the Great Berkhamsted and Northchurch Electric Lighting 


Order (1896) as from Aug, 31. 


Queenstown (Cork).—The Township Commissioners have before 
them an electric lighting scheme prepared by Mr. F. J. Warden 


Stevens. 


Ravensthorpe (Yorks).—At the last meeting of the District 
Council, Mr. Madgen attended on behalf of the Electrical Power 
Distribution C». (who propose to establish electrici'y works for the 
purpose of supplying current to several districts in this locality) and 

After hearing 


Mr. Madgen it was decided that he should submit his proposals 


gave some particulars of the Company's scheme. 


in writing and the Council would then furtlier discuss the matter. 


Redditch.—It was reported at the meeting of the Urban Dis- 
trict Council, on Tuesday, that satisfactory progress was being 


made with the electric lighting scheme, and provided the Local 
Government Board sanctioned the necessary loan, they would be in 
а position to supply electric current by the end of October. 

Ryde.—A meeting of ratepayers was held on Tuesday to consider 
the electric lighting question, and more particularly as to the 
desirability of the Council establishing municipal supply. After a 
lengthy debate it was decided to request the Ccuncil to authorize a 
company to undertake the work. 

St. Pancras (London).—At the Vestry meeting, on Wednesday, 
a letter was read from Mr. Hopwood, of the Board of Trade, in 
reference to Major Cardew’s investigation of the circumstances 
attending the gas explosion which recently occurred in an electric 
light culvert in Cumberland-terrace. The communication stated 
that having regard to the grave risks to the public safety, and 
disorganisation of the'supply of energy involved by accidents of this 
nature, I am to urge upon the Vestry the necessity of taking all 
possible precautions to prevent accumulation of gas in their 
culverts, and as it would appear to be impossible in all cases to 
provide adequate ventilation I am to suggest the desirability of 
frequent inspection of such boxes." The Chairman of the Elec- 
tricity Committee (Dr. Walter Smith) said the Gas Light and Соке 
Co. were clearly responsible for the explosion referred to, and a 
resolution was adopted authorising a claim against them to make 
good the damage. 

Salisbury.—The Town Council recently advertised for tenders 
for public lighting, and offers were submitted by the local electric 
light and gas companies. The contract was eventually obtained by 
the Gas Company, but at a reduction of 40 per cent. on their 
previous charge. The Council thus benefit to tho extent of about £400 
per annum through the competition of the Electric Light Supply Co. 

Salford.—The Local Government Board have sanctioned the 
borrowing of a further sum of £33,000 by the Corporation for 
electric lighting extension purposes. 

Salonica (Turkey).—The Sultan has issued an Iradé authorising 
the authorities to receive proposals for the establishment of electric 
lighting works at Salonica. This is almost the first attempt at 
introducing the electric light into the territories of the Sultan. In 
a recent communication from Constantinople a correspondent states 
that the restrictions placed by the Turkish Government on the 
importation of every kind of electrical machinery have had the 
effect of preventing the growth of this branch of industry in 
Turkey. Electric lighting has only been introduced surreptitiously 
into one or two buildings, and the use of telephones is also dis- 
couragcd by the authorities, and is contined to one or two estab- 
lishments." 

Solihull (Birmingham). — The Rural District Council have 
decided to oppose the application of the Birmingham Installation 
Co. for а Provisional Order for the district. 

Southport. —The British Electric Traction Co. have successfully 
completed their negotiations for the acquisition of the undertaking 


of the Southport and the Birkdale and Southport Tramways Com- 
panies. The British Electric Company have agreed to pay £8 
for each £5 share of the Southport Company on the underatanding 
that the transfers of three-fourths of the shares are deposited with 
a local bank by the 15th inst., but as the necessary number of 
guarantees has already been obtained, no hitch is likely to arise in 
completing the transfer. The Birkdale and Southport shareholders 
are to get £7. 10s. for each £5 share. In the case of the latter the 
Corporation will have a two months’ option of purchase at the 
price offered by the London Company, but it is stated that it is 
not intended to exercise their powers in this respect. The Town 
Council have decided to apply for а Provisional Order to enable 
them to establish a system of electríc tramways. 

Staines.—The Urban District Council will oppose the proposed 
application of the Electrica] Power Distribution Co. for a Provi- 
sional Order. 


Stockton.—The Town Council have obtained the sanction of the 
Local Government Board to borrow £28,482 for electric lighting 
purposes. The loan applied for was £30,000, and the difference is 
represented by the cost of obtaining the Provisional Order. 

Stretford.—The Council have decided to put their Provisions 
Order into force, and have resolved to engage a resident electrica 
engineer at a salary of £300 per annum. 

Swansea.—An application was made on behalf of the British 
Electric Traction Co. to Mr, Justice Phillimore in Chambers, on 
Tuesday, for an interim injunction to restrain the Swansea 
Corporation from interfering with the Company in relaying the 
local tramway system. His Lordship ordered that the four passing 
places already made should remain as they were, and that these 
and any others intended to be constructed should be referred to a 
referee of the Board of Trade. 

Teignmouth.—The District Council propose to apply for а 
Provisional Order. 

Workhouse Lighting.—The South Shields Guardians have 
decided to wire their board room and offices for the electric light. 
Current will be taken from the Corporation mains. 


COMPANIES' MEETINGS AND REPORTS. 


Brush Electrical Engineering Co. (Limited). 


The ninth annual report to be presented at the general meeting of the 
Company to be held at Cannon-street Hotel, E.C., on Monday next, at 
noon, states that the profit and loss account shows an available gross profit 
of £52,825. 9s. 61. After deducting maintenance, general charges, interest 
on Debenture stock, and interim dividend on Preference shares for the 
half-year ended December 31 last, there remains a balance of net profit 
of £21,538. 10s. 2d., which the Directora recommend should be applied as 
follows :— 

Dividend at the rate of 6 per cent. on Preference shares 

for half-year ended June 30 (making 6 per cent. for 


/,. i...... R £5,400 0 0 
Dividend at the rate of 3 per cent. on Ordinary shares 

И жу ¼—-Üwu“u.. ...d A00 0 0 
Bonus payable to employees under profit-xharing scheme 1.620 0 0 
Workmen's Cumpensation Act Insurance Fund . .. 1,000 0 0 
FFC ² 5.000 0 0 
Balance carried forrurtddetaii. . . . 3,118 10 2 
£21,538 10 2 

The results of the year's working show a steady improvement in the 

tion and 


Company's business. The increasing development of electric trac 
electrical power distribution in Great Britain should have favourable con- 
sequences for the industry. Of the Redeemable Second Debenture stock, 
£26,770 has been redeemed during the year, leaving a sum of £50. 
outstanding. Capital expenditure to the extent of £21,698. 8з. 10d. has 
been incurred during the year on extensions of buiidings and plant at 
Loughborough, and additional freehold land, adjoining the works, haz been 
purchased to afford facilities for the development of the Company's manu: 
facturing operations. Further extensions of the works are in progres, 
which will entail additional capital expenditure during the current year. 

In the present uncertainty attending the effect of the Workmen's Com: 
pensation Act passed last session the Directors have set aside a sum ^ 
£1.000 out of the profita of the year to form an insurance fund, to which 
regular addition, proportional to wages paid, is being made. The D 
present demanded by the leading insurance companies appear to the Boa 
unduly heavy in the light of the Company's small accident record in 125 
years. During the year numerous important contracts have been execute", 
involving the manufacture of engines, generators aud motors for electric 
lighting and traction purposes, and rolling stock for a number of are 
and other tramway and railway lines at home and abroad. The result o 
the year's trading enables a further sum of £1,620 to be paid to the сш 
pany's employces under the profit-sharing scheme, which, in the ap 
of the Directors, continues to operate beneticially in the Сошрару 3 
intereste. . 1а) 

The retiring Directors (Mr. Arthur Ayres and Mr. Edward Woods 
being eligible, offer themselves for re election, as do the auditors, Messrs. 
Cooper; Brothers and Co, 
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NEW, COMPANIES, STATUTORY RETURNS, &c. 


— — 


EDISON-GOWER-BELL TELEPHONE CO. OF EUROPE (LIMITED).— This 
Company was registered on Sept. 1, with a capital of £75,000 in 113,600 
Preference and 486,400 Ordinary shares of 2s. 6d. each, to enter into agree- 
ments with the Edison-Gower- Bell Telephone Co. of Europe (Limited) and 
the Consolidated Telephone Construction and Manufacturing Co. (Limited), 
to carry on the business of a telephone and telegraph company, and to 
erect, maintain, lay down, buy, sell, let on hire and deal in telephones, 
cables, wires, lines, electric machinery, stations, exchanges, and offices. 
The first subscribers (each with one share) are: Sir Alexander Armstrong, 
Charles L. W. Fitzgerald, Henry Grewing, Richard Rodgera, William J. М. 
Menzies, Theophilus W. Taunton, and Percy K. Wilson. The first directors 
are: Sir Alexander Armstrong, K.C.B., Arthur H. Baker, Charles L. W. 
Fitzgerald, and Henry Grewing. 

FARLEY-CARTMAN CO. (LIMITED).—This Company was registered on 
Aug. 29, with a capital of £20,000, in EI shares, to carry on the business 
of manufacturers and repairers of and dealers in machinery, engines, 
boilers, &c., and suppliers of electricity for lighting, traction, motive and 
other purposes. 

LYON'S PATENT ELECTRIC REFRIGERATOR SYNDICATE (LIMITED).— 
This Company was registered on Aug. 30, in Edinburgh, with a capital of 
£1,600, in £1 shares, to carry on the business of electrical engineers and 
manufacturers of and dealers in refrigerating and electric heating apparatus. 
The eubscribers, with one share each, are: J. Macintyre, Henry Lyon 
(electrical engineer), James Gray (electrical engineer), W. Webster, J. 
Paton, J. Talbot Crosbie and J. Donald. The first Directors are: John 
Maciutyre, Jamea Gray and Henry Lyon. 

SOCIETE INTERNATIONALER DE CONSTRUCTION D’AUTOMOBILES 
(LIMITED).—This Company was registered on Sept. 1, with a capital of 
£50,000 in 5,000 Founders’ shares of £1 each, and 11,250 Ordinary shares 
of £4 each, to acquire any patents and rights relating to the manufacture 
and sale of motors, motor carriages, and other vehicles, and to carry on the 
business of mechanical and electrical engineera, motor manufacturers, 
carriage builders, &c. 


MACARTNEY, McELROY AND CO. (LIMITED).—The statutory return 
to July 27 has been filed. The capital is £12,000, in £10 xhares, of which 


CITY NOTES. 


4 —— 


„ KEMORANDA.— Bank rate 23 per cent. (since June 30, 1898). Price of 

silver 273d. per oz. (Sept. 8). Consols (23 per cent.) 1092—1104 for 
money, 1094—1104 for account; 24 per cent. 1044—104 (Sept. 8). 
Stock Exchange Settling Days: Consols, Oct. 3; Stocks and Shares 
Continuation Daya, Sept. 13 and 27; Ticket Days, Sept. 14 und 28; 
о Days, Sept. 15 and 29 ; Mining Share Carry-over Days, Sept. 12 
and 26. 


BABCOCK AND WILLCOX (LIMITED).—The Directors of this Company 
have decided to recommend dividends for the half-year ended June 30 last, 


of 6 per cent. per annum on the Preference, and 25s. per share on the 
Ordinary shares. 


COMMERCIAL CABLE CO.—A quarterly dividend of 12 per cent., being 
at the rate of 7 per cent. per annum, has been declared payable on Oct. 
l out of the net earnings of this Company, and for this purpose the 


transfer books will be closed on the 20th instant and re-opened on 
October 3. 


SUFFOLK ELECTRICITY SUPPLY CO. (LIMITED).— This Company, which 
has been formed for the purpose of taking over the electricity supply 
works at Stowmarket, has recently been inviting subscriptions for capital 
in local circles, It is stated that the applications for shares excecled the 
present capital issue, and letters of allotment and regret will be posted, 
Mr. Napier Prentice is manager of the new Company. 


WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This Com- 
pany's traffic receipta for the week ended Sept. 2 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Company, Limited) were £2,857. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).— The esti- 
mated amount of the traffic receipts of this Company for the half month 
ended Aug. 31 is £5,550, against £1,533 in the corresponding period of 
the year 1897, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


304 have been taken up; 29 are considered as fully paid, and £10 per " „ 
share has been called and paid on the remaining 284 shares. Line. Week B Inc. Ао. AGGREGATE. 

TYER AND CO. (LIMITED),—The statutory return to July 20 has been епп g or Deo. (weeks! amount, | Ine. 
filed. The capital is £25,000, in £1 shares, of which 22,007 have been 252 SUE T e rx Dec. 
taken up ; 20,000 are considered as fully paid, and the full amount has 1898 £ | | £ £ 
been called on the others. *Birminghsm Tramways. Sept. 3 3,828 + 2890 .. 220 

EMI p gr rca » 1 | 686 + 64) 22 10,850 4 1,127 
STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has wood Co. P * p db NS. | “ш Beo. cin 
: » an І 

ordered the further issue of 2,000 £5 fully paid 7 per cent. cumulative kir пашаа наве » A 5181 + 638| 9 30,071 + 4,433 
preference shares (No. 68,001 to 70,000) of the House-to-House Electric De y Tes MODA >» : 916 + 41 10 3012 + 584 
Light Supply Co. (Limited) to be quoted in the official list. Application Dubii United(Southera)| P m 248 ... 52 "7437 .. : 
has been made to the Committee to appoint a special settling day in and Lis = We oe 150 «Ж: 1057 + 550! 9 10,303 + 2,550 
to grant a quotation to the further issue of 3,000 £1 fully-paid Ordinary «б Tram у o» 4 1,617 + 255 10 16,923 + 1,759 
shares (Nos. 27,001 to 30,000) and 3,000 £1 fully-paid 6 per cent. cumula- 8 hs ff 5 — 9 975 — 19 .. Mr ee 
tive Preference shares (Nos. 57,001 to 60, O00) of Willans and Robinson OU CN. — ” 629 — 10| 35 21,918 - 248 
(Limited). * Partly electrical. 


ELECTRICAL COMPANIES' 


SHARE LIST. 


PREVIOUS Prioe БАТЕ PER B Do 
PRESENT AMOUNT | LAST T USINESS NB 
or DIVI- NAMB WERERR'SPRION | Wednesday, CENT. DIVID DURING WIII 
AMOUNT.  gu,ng, | pEND. AUG. 81. Sept. 7. | YIELDED. NND DUR. ENDING ЗЕРТ, 7. 
ELECTRICITY SUPPLY COMPANIES. | Bad. | Highest | Lowest 
£40,070 b 417 Birmingham Electric Supply .... naese sses ameo. .. і T | z4 b va 
6.000 10 ii Bournemouth and Poole Electricity Supply Ord. 9} 10} 9? 10 а » а is 
6,000 10 £135 Do. 4) per Cent. Cumulative Pref. ,,.. 103 11i 10} 11 АР P de =, 
AUTE b БАТ, Charing Cross & Strand Electricity Supply Corp. 12 13 12 13 3 13 10 | February & August Ux — 
20,00 6 2/3 Do.  44perCent. Preference 8 6 ej 6 64 89 3 í © x 
£?4 na 6 2. 8 Chelsea Electricity Supply Ordina 3 tà 04 Eg 99 8 3 3 March n nem — vs 
£60, Rtock 44% |* Do. 43% Debenture Stock (red.). 118 115 113 115 818 8 June and December - us 
di, A U, C $1,000 5% Chicago Edison Ist Mort. 57 30 year Gold Bonds( red) 105 107 105 107 418 6 ss RN 2 
ELI PTT 5/0 ty of London Elec. Lighting Ord. 40,001 to 90, 000 249 253 211 25| 418 1 | February & August ae Е 
10.000 jn 1/9 Do. Ordinary 90,001 to 104,000 ...... 2.... = 4 26 26 25 m se ae "P 
40,000 10 0x Do. 6% Cumulative Pref. .. ......=..... 16) 174 164 174 8 8 7 | January and July ae 
Bere say Stock 6% |+ Do. 657 Debenture Stock (red.) 195 155 180 8 16 11 | June and December y 
80,000 £10 aaa County of London & Brush Prov. Ord. (fully pald 13 14 18 14 ‘a iS 13} 139 
19. 10 se Do. CEG pal) oes ð— Sean жаза 8} 94 th 93 T vs ; да 
20,t OF £10 6/0 Do. 67 Cumulative Preference ............. 14 16 14 15 € 0 0 | March & September 141 as 
16,660 £5 2/6 House-to-House Electric Lighting Supply Ord. 9 10 9 I0 2 5 0 vs -" as 
l 060 xb 3/0 Do. 7 per Cent. Preference ................ fj 103 93 103 8 6 8 | March & September = в 
5,000 b 127 Kensington and Knightsbridge Ord. ............ 14 15 и 15 4 о 0 ks > .. 
10,000 b 67 Do. 287-180 УЕН CL x (na RE e^ 8 8 8 81 810 7 | January and July. $i - 
111,00 45 London Electric Supply Ordinary „e =s =e == = => = o P 4 33 4l = а = = 
50, 00 £6 | Do. Preference 2... —.. .....— c-r Б 6t | bi 64 e à m = 
62,10% 10 7/0 Metropolitan Electric Supply Ordinary e.s.. = = 104 114 | 16} 17% 8 5 7 | April and October 171 164 
£220,000 | Steck 447 Do. 44% Deb. Stock First Mortgage. 16 120 116 120 3 15 0 | June and December T = 
6,152 10 00 | Notting Hill Electric Ordinary fx 1б 16 15 16 512 6 аг — - 
27d, C 1 = Rand Heere ee se -o 1 15 1 là | | Z = 
£125,000 Stock | Z River Plate Elec. Lt. & Tr'ct'n,Ltd.,57 1st Mor. Deb 83 93 83 £3 б 8 1 РЕ T | 5 
160,000 8100 | ё Royal Electric Company of Montreal Shares 1142 145 142 145 5 10 0 г. NS | - 
130,900 100 414 Do. 44% 1st Mort. Debus. 104 106 104 166 4 6 4 April and October Ё 5 
31,880 | b 5/0 St. James and Pall Mall Electric Ordinary C... 17 К Hh 18 4 81 | February 4 August jo TI 
10,000 ; 5 ` 58/6 Do. 7 per Cent. Preference 9 10 v 10 8 10 0 T " 94 — 
250, 000 Stock 44 |* Do. брег Cent. Debenture Stock (red) 106 168 106 103 | 814 1 | June and December = 
65,000 + 5 n South London Electric Supply Ordinary (£3 paid 3 34 3 ši 90 es HE 
79. bi 5 50 Westminster Electric Supply Ordinary 2 2. 16 17 16 17 $16 6 | March & September ' 163 
18,548 Б 5% Yorkshire House-to-HCuggsee ое о m к; 84 ti sà | 310 7 February and July.. | = ~ 
18,626 б | 5% Do. (£1 paid) = en = æ yo om = ge = o o mmm 6 64 og 66 818 ó February and Jul). 
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PREVIOUS Price RATE PER Всегизев Dom 
— NAME. WEEK'S PRION тему, Синт. DIVIDEND DUK DURING WERE 
. AUG. 81. Sept. YIELDED. ENDING SEPT. 7. 
TELECRAPRS a a. а. t A үтү LI 
£194,400 „African Direct Telegraph 47 Mort. Deb. (гей)... 100 101 100 101 817 4 | January and July 101 1004 
25, Amazon Telegraph ............. 5 nai má anf ut din des em o 0 7 6 7 - = à - 
£125,000 Do. 5 per Cent, Debentures ..... „ 95 91 95 5 5 3 e р> — 
£3,047,220 Do. CCC ˙·mmAͤ T М ШОО 1154 1164 5 9 3 " 90 1163 116 
23,047,“ 2С Do. D 154 16 165 РА 160, I6 
180, Brazilian Submarine 153 16} 15} 1°} $62 Mar., June, Oct., Dec. 16 153 
£75,000 * Do. 5 per Cent. Debs. (2nd Series, + 1906)” L-| nro 1 lit 15 4 611 June and December | t 
10.000,000 Commercial Cable Capital Stock 2. ——......-| 18) 19) 180 190 4 41: |Jan., Apr., July, Ot... н ! 
£9 8,297 Do. — 4 per Cent. DehentnreStock ...... -~| 165 107 105 107 3 15 4 M P 106} 1} 
16,000 Cuba Submarine Ordinar y (Deferred) «æ = = = 8 9 8) 9] 715 7 | February and August y 84 
6,000 Do. Preference 10 per Cent.“ 15 16 15 16 6 5 0 " А 15 T- 
19,931 Direct Spanish (Ordinary) 4 Б 4 5 4 811 | April and October .. А 2 
6,000 Do. 10 рег Cent. Cumulative Preference 10 11. 10 11 412 10 с ve 
630,000 Do. 44 рег Cent. Debentures 2... =.. .—....| 1025 105% 102% 105У 4 5 9 January and July a = 
60,710 Direct United States Cable sa | 1 1? 114 12 5 8 4 | Jnn., Apr., July, Oct. li} lij 
£120,000 Direct West India Cable 44% Reg. ‘Deb. (red) nats 100 103 1” 193 ae » bs 
4 e. uno ROM OTD ME E TICINO LO ILE feto» dede E Rd 173 18} 71 13} 816 9 | Jan, Apr., July, Oct. 18 = 
1,295,000 Do. dz рег Cent. Pref. Stock -= 103 103 T6! 106 3. 4*0 РЕ lá 108 103} 
61,4» 968 Do. 4 per Cent. Mort. Debenture ‘Stock (red. ) 123 128 121 .24 A May and November 3l = 
,900 Do. Брет Cent. Debentures, 1898 ...... .. | 9 103 (0 Ini 417 1 | feoruary & Angus: А os 
250,000 3 Extension ide su ades aei gm Dra 171 18 18 777 9 | Jaa., Apr., July, Oct. 1745 li} 
£320,000 Do. 4 per Cent. Debenture Stock | 1?28 197 193 157 3 3 0 February & August - 
£16,200 * Do. 5 p. c. (Austln. Gov. Sub.) Debs. 190 (тер. ) 9) 101 £9 103 417 1 January P und July 65 T 
£°4,400 Do. (Bearer) .. 0) 103 100 103 41! 1 ^ ы aa " 
& 35,100 *Rastern and 8. African 5 p. c. Mor. Deb. 1900 X (reg. ) 99 103 £9 103 LIT ! 5 X а - 
£16,500 Do, (Bearer) ИТЕРЕ ee us 100 103 10) 103 4$ 10: e - 
£800,000 * Do. 4% Mortgage Debentures,1909 — 102 10) 10? ШЕ 316 4 | February & Augus? j ec 
4200, C00 * Do. 4% Mauritius Sub. Debs. (red.) 01 107 1047 107 115 4 | May nd Novemb:r - i: 
180,227 Globe Telegraph and Truet᷑ .. 12 12: 12 174 4 3 8 |Jan., Apr., Juiy, Oct 12/7, 124 
180,042 Do. 6 per Cent. Preference _............. léł 71 T 174 34 * ^ 
150,000 Great Northern of Copenhagen .... 19 80 29 80 зб 8 January, April, Juiy 23 19. 
48150,000 * Do брег Cent. Deba., 1888 lame Serles “В" xd| 103 106 191 04 4^6 2 March & September " T 
£97,800 Halifax and Bermuda Cable 4} % 1st Mort. Deb.(red) 110 104 100 104 4 7 U | June and December - - 
17,000 а since x5 hea Quia su me жш co v 9. р .| 51 t4 51 51 41! 7 May and Novemoor — - 
£100,000 *London Platino-Brazilian 6 per Cent. Debs. , 1904 xd i1) 113 11) 113 938 2 aech & September we - 
£100,000 Pacific & European Tel. 4% Guar. Debs (red) | 105 18 105 193 i:4 3 | June and December - 
11,889 Reuter's .. Eu Ee El Ре wen Bee s 8 9 5 9 & 81 Apri! and October 8} - 
8,881 Submarine Cables Trust: — 136 141 133 141 451 " " - - 
15,609 West African Telegraph .... — 3h 14 34 44 . — 
4300.000 Do. брег Cent. Debentares (red. = Бей «100 108 93 102 418 0 | March & September 10 1 10} 
80,008 „Wost Coast of America 2... — = — = ~ iii an) RR oa і 1 | э ^. 
150,000 Do. 4 per Cent. Debentures ...-----. 1C4 1^7 1» 107 315 2 | June and December 1(6 .. 
88,821 We India and Panama ap dn ia i i là 1 1] May and November * 1 
84,568 Do. брег Cent. lst Preference... _..... 9 9, 91 (1 6 3 1 10 10 94 - 
4,669 Do. ö per Cent, 2nd Prefer ende 6 8 6 ` 710 0 fa - 
£80,000 * Do. 5 per Cent. Debentnres .. 2 .....—..| 106 1^8 105 leg 413 3 January and July _ . - 
64,269 Western and Brazilian Ordinary e =» == == = se ~ ~. 14 12 12} 13 316 6 Мау and November 123 a» 
88,199 . 6 рег Cent. Preferred Ordinary 2 . .. b tá s 8 4 8 3 " s 2 — | 
88,129 Do. — Ording 4 44 4 44 > i: E = F- 
££389,521 Do. per Cent. Debenture Stock . 107 110 107 10 3 13 1 June and December 10 3 108} 
1 ‚163,000 “Western Union 7% 1st Mort. (Building) Bonds 100 105 110 106 119 6 710 | Feb.,May,Aug., Nov. - = 
£158, 10€ Do. 68 per Cent. Sterling Bonds (red.) 100 105 93 103 616 6 March & September — - 
TFLEPHONES, 
44,000 Chill Telephone (fully pad 2 21 8} 23 81 & * 1 August < - 
224,860 Consolidated Telephone Const. & Maintenance . rı * i" ES e - - 

. 98,000 Monte Video Telephone 6 per Cent. Preference . 94 р 24 $3 1 5.4 OdtobéE u- «<=. | а - 
484,597 Nin 28888 „ 5t 55 51 52 5 6 s | February & August d 65 
15,000 Dc, 6 per Cent. Cumulative Ist Fre. '4 16 li 16 815 0 * m 14 - 
16,200 De, 6% Cumulative 2nd Pre. 15 17 14 16 815 0 is ‘a 14} T 
200,00) Do. БУ Non-Cumulative 8rd Pre??? fg 58 51 5 4 81l ч * 54 5} 
1,129,471! Dc. Debepture Stock 847 (red. 10.) 1¢5 10 105 8 6 8 , June and December 103j 1024 
171,604 ORCL IE, 2. ee ot i tee — ws —— | ^ 3 i 7 6 14 4 April and October. — s 
5. 000 b United River Plate .. ..... 4) 4i 43 4} D — - 
4151.783 * Do. брег Cent. Debenture Stock (red. 1 ET 103 106 103 108 414 4 | June and December as T 

ELECTRIC MANUFACTURINC, &o., COMPANIES. х 
90,000 Brush Electrical Engineering — 4n 11 21 14 7i ч ЕА 2). HH 
90,000 Do. ёрег Cent. Pref. Non-Cumulative ..... | 24 2i 24 27 116 0 * ys z 
£125,000 E Do. 44 per Cent. Perpetual Debenture Stock x1 167 111 107 111 4 1 1 | February & August — - 
£50,000 4 * Do. 2nd Debenture Stock (red) 102 105 10: 105 4 6 9 | June and December z - 
20, C00 Callender's Cable Construction ....., 2 ........ 10 11 10 11 5 13 8 1 1 104 ~~ 
£90,000 Do. 447 1st Mort. Deb, (red) . .......... | 108 11! 108 111 11.4 November aud May os — 
800, C00 Csstner-Eellner Alkali Co. (fully paid 14 19 4 18 КА wd - 2 
£0,000 Cbad^urn's Ship Telegraph Ordinary ...... .... 1i 11 14 1$ 8 | sA — sa 
50,000 Do, 6 per Сеш. Cumulative Pref. 2. = | 1 E 1 11 T. oe — = 
82.018 é m Crompíon aud Co. (Nos. 1 to 3,093) ......... — 12 23 11 24 T | 35 zm - 
£82,850 A |а Do. 5% First Mort. Deb. (red. ) A eee £9 94 89 94 5 6 5 | January and July $e “ 
99,261 1; | Edlson and Swan United (“A“ Shares) (£3 paid). 2i 2} 2} 21 815 5 February & August oe . 
17,189 Bo- hl — | 4 5 4 Б 6 0 0 10 "s - e 
A03 Do. 4% Mortgage Debenture Stork (red.) 101 191 101 103 8 17 8 | June and December - ә 
17 410 Edmundson s Electric, Corporation Ord (fully paid) 5 54 5 54 2 3 2 Half-yearly ...... — “2 
110,060 Electric Construction Co. (Limited) | ...—.... v4 (à 21 2 412 6 February & August T . 
25 000 Do. 7 per Cent. Cumulative Frank 21 k 21 si 4 6 2 Auguse о еа " a, 
411.100 Do. 4% First Mortgage Deb. (red. 105 107 10» 107 816 2 > - 0 
91,126 Elmore's Patent Copper Depositing 2... — | 3 j 4 9 » d - e 
12,500 Henley's Telegraph Works Ordinary m ==.. XI 203 213 22} 914 6 Ol! February & August se - 
8,000 . 7 per Cent, Preference —~—...... «- Xd 15 19 15 19 813 8 * " — “ч 
£59 000 Do. 44% Mortgage Debentare Stock (red.) xl, 1:0 115 110 1)5 818 8 е 1 € 2 
10. H India Rubber, Gutta Percha, &c., Work 22 73 2! 23 é 6 11 "n 10 213 1 
800,000 | 9. Mis E First Mortgage Dehentares (red.) . 102 log 102 106 814 6 March & September - oe 
7,81 Telegraph Construction and Maintenance. | 87 41 °З 42 4 5 9 | March ara July... 41 = е 
S1 00 . Брег Cert. Bonds (red.) 189992 . 10 103 1.0 13 . January and July ‘ M 
RISE ( Willans and Robinson Ordinary .. = = = =~ -.] 73 Sł 73 "i 4 410 | April and October ~- 86 Ф 
613,50 Do. 64 Cumulative Preferer o 67 7} 61 74 4 7.8 i5 a - “ 
u, (0 Do. ӘУ Mp Mort: ГӨ c uos а 106 12; 126 108 818 8 May and November - " 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12 000 10 T Blackpool and Fleetwood Tramways ............ 13 lt 124 1i} EE 2 i 
25,600 10 . Br.stol Tramways and Carriage 3 2L 214 214 213 9 15 9 * - Ф 
95,000 10 67 Iu CEU Dad) а he voa еар ес ЗЯ 56 16 16} 16 16] | 1! 1i E .. x 
gy 410 Stock 4% Do, 47 Deben türe HI HEC HS 121 124 191 193 3 6 1 8 — = 
во 000 10 ра іи Electric Traction Ordinary yd 164 17 114 17 * э — 4 
16,000 10 C lA VR bo. 6 Cum, Pref. (fully pd. & £2.108. prin. pi. ) 13 14 13 14 4 5 0 a = e 
94.440 10 250 Arn a re шалыны crc ST Rime s 4 b 4, 54 * e - e 
62.98 £10 sjU | Central London Ordinary . m =e s me -s -a +a m m 9) 1c} 9] 10 218 6 | June and December 10] 2 
e vorne cies ce cce mr ари e M ОЕ . | 4 - 
£630,000 Stock 714 Cit» sud Foutb London Railway Cu ОРДУ: 2... 70 72 70 7? 215 7 January and July á 71 эс 
22.500 109 ЕЁ Do. v eee Ai ean ie leva m Dea V AAE T odd 2 2] tł 24 з} 45 ә P» .. 
9 26) &10 52 Lc. 57 Ferpetu а ТОРГ ea 11 18 14 15 d July .. - mn 
& 5770. Stock 4% Do. 47 Perpetual Debenture 1... -.. to! 168 156! 135! Ч 18 0 Mer aca’ oves .. е 
90.000 6 67 Imperial Tramways Ordinary ................ x1 151 174 161 183 2839 March & September "m 100 
10,000 * mr e bo. © diei 6 e xd 14} 154 | 144 16 818 8 163 
57,560 1 8% vərpool Overhead Railway 1999 10 10 0 ruary ugust - е 
10,000 Ө 10 5% Do 45 5 б е. абр o a o log] I 160 15 16 - 1 6 ш а = - 2 
195 CON tor n "Се „ ub eee aon a "t 117 109 А 4 3 
20,0€0 gb 8/34 New General Traction 6% Cumulative Pref _.. | 5 | g^ A^ #°3 6 | January and J Р 2 
24 Stock 8% Waterloo and City Ordina 127206 181 206 181 2 8 4 "1 1 pt 


| 


— 
* In calculating the yleld on this security, allowance has been made for accrued голе nt t redeepyeey 8 e — е 


I ree ә >” 


THE ELECTRICIAN, SEPTEMBER 9, 1898. 


THE UNIVERSAL EN GINE, 


High Speed. 


Sensitive Governing. 


Simple Construction. 


Economical Working. 


MANUFACTURED BY 


THE BRUSH 
ELECTRICAL ENGINEERING Co.,“ 


LIMITED, 


49, 49, Queen Vi Victoria St., London, E.C. 


pum ——M —Q— 
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IT IS WORTH YOUR WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


NON-CORROSIVE LUERICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
Engine, Cylinder, Machine: y, Crank Chamber, Spindle, Gas-Engine, & Dynamo Oils. 


Testimonials from all Trades in all Towns. 


| WRITE FOR 28 PAGE CATALOGUE. 
RELIANCE LUBRICATING OIL COMPANY, 
19 & 21, WATER LANE, CREAT TOWER ST., LONDON, E.C. 
CAUTION | | Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF and GLASGOW. 
Telephone No.“ Avenue 5891.“ ‘Telegrams: “ Subastral, London," A B € Code used. 
WE can give incontestable 
proof that we Invented and = 
Solely Manufactured under . 
our own trade secrets, the 
EET THE VULCAN 
ary, 1885, to end of 1897, 
as BELL'S ASBESTOLINE. 
— erum BOILER & GENERAL INSURANCE 
from us or our Agents 
under our registered name of | 
Snowdrift COMPANY, Limited 
Lubric ant, (Late The Boiler Insurance and Steam Power Company, Limited). 
of which anything now sold THE ORIGINAL BOILER INSURANCE CO. 
Asbestoli is but 
CGG Head Осе: 67, KING STREET, MANCHESTER. 
SNOWDON, SONS & Co. Ltd. ESTABLISHED 1859. 
Millwall, London, E. Subscribed Gapital, £375,000. 
MANCHESTER — 41 С ti - я 
Street, C. erty Agent Boilers and Engines Insured and Inspected. 
W F Rates quoted to meet the 
7 
WORKMEN'S COMPENSATION ACT. 
Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee Insurance. 
Individual Accident Insurance. 
О awards of 40,000 Boilers and Engines under supervision. 
J. F. L. CROSLAND, M.Inst.C.E., M. I. M. E., Chief Engineer, 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited, 
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EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE LIMITED) 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
DIRECT TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to —— Portugal, Gibraltar, Malta, Egypt, Aden, 

| and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malaoca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 

JM Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown ; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seycholles, Mauritius, 
and Manila. _ | 

Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 


STREET, S.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREICN AUCTION HALL, 


r Ea 
COMPANY'S LEVANT SYSTEM: 


Odessa, Constantino le, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canes, Bi 
mhodes, Trieste, Cortu, Zante, Patras, Corinth, Асе не, 57 ror ME Santa Maura, Tinos, Andros, 268, ier 
e Gree ands. | 


2 bao = TREAT 
T his Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


trom Postal Май es 32 th b aliedgratuitonsl) b7 
i» sending TEM fen w mark ham VIA BASIE RIN? "НА 
Books of Forms and Tariffs forwarded post free on application at the Company's Ohief Offices as above, or at 


87, RUE OAUMARTIN, PARIS; and HOTEL DBS POSTES ET TELEGRAPHES, MARSEILLE®. 
Winchester House, 60, Old Broad Street, EQ By Order GEORGE DRAPER, Secretary. 


TELEPHONE No. 15,007. ` ) ^. TELEGRAMS: “INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850) 


Etcotrical Auctioneors, Valuers, 
AND ARBITRATORS. 


^ Average Annual Valuations exceed £2,000,090 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


RATHGAR 


(IRELAND). 


RATHMINES AND TOWNSHIP 


TOWNSHIP ELECTRICITY SUPPLY UNDERTAKING. 


LOW TENSION SYSTEM. 


The ELECTRIC LIGHTING COMMITTEE of the RATHMINES and RATHGAR 
TOWNSHIP (Co. Dublin) are prepared to.receive TENDERS for the SUPPLY and 
ERECTION of the following PLANT :— | 


Section A. -BOILER HOUSE PLANT—Lancashire Boilers and Accessories, 
Mechanical Stokers, Feed Pumps, Injector, Economiser, Electric Motor. 

Section B.—ENGINE HOUSE PLANT—High-Speed Steam Dynamos, and Acoes- 
sories. 

Section C.—CONDENSING PLANT and PIPEWORK. 

Section D.--OVERHEAD TRAVELLING CRANE. 

Section E.—SWITCHBOARD and INSTRU MENTS. 

Section F.—ACCUMULATORS. 

Section G. CUNDERGROUND WORK —Trenching, Cables, &c. 

Section H.—POSTS for Incandescent Street Lighting. 

Rection I. - LANTERNS and INCANDESCENT LAMPS for same. 

Section J.— METERS. . 


Ihe whole bound up in one Specfication, but applicants must state for which 
Sections they wish to tender, in order that the requisite drawings may be forwarded. 

Tenderers are at liberty to tender for any Section, but not part of a Section. 

Specification, with Terms and Conditions and Forms of Tender, may be obtained 
at the Offices of Mr. Robert Hammond, M.I.E.E., the Consulting Eugineer to the 
Township, 64, Victoria-street, London, S.W., on and after Monday, September 12'h, 
1898, on Атеш! of £5 5s., which sum will be refunded on the return of the Specifi- 
cation filled up with а bona fide Tender. Duplicate copies of the Specitication £1 18. 
each, not returnable. Tenders, sealed and marked '' Tender for Electricity Works,” 
must be addressed to me at the Town Hall, Rathmines, Co. Dublin, and be delivered 
on or before WEDNESDAY, October 6th, 1898. 

The Commissioners do not bind themselves to accept the lowest or any Tender. 

F. P. FAWCETT, 
. Secretary to the Township Commissioners. 
Rathmines, September 7th, 1898. E 


"pax URBAN DISTRICT COUNCIL OF CHISWICK. 


INSTALLATION OF ELECTRIC LIGHT. 


The URBAN DISTRICT COUNCIL of CHISWICK invite TENDERS for carryin 
out works of INSTALLATION of ELECTRIC LIGHTING at their Sewage Dispo 
Works, Corney Reach, Chiswick. 

Specification can be seen and all further particulars obtained on application to 
the Council's Surveyor, Mr. A. Ramsden, Vestry Hall, Chiswick. — 

The Council do not bind themselves to accept the lowest or any tender. 

Persons must, at their own risk and expense, obtain all information for the 
purpose of making the tender. : | | | 

All Contractors employed by the Counoil will be required to pay their workmen, 
whilst engaged on the work of the Council, the London trade union rate of wages, 
and no work is to be sublet without the special permission of the Council. 

Tenders must be made on the prescribed form and be delivered on WEDNESDAY, 
the 21st September, 1805, in а sealed envelope addressed to the Chairman of the 
Coiinctl, Vestry Hall, Chiswick, and endorsed“ Electric Lighting." 

Dated this 15th day of September, 1898. 

* ERNEST F. COLLINS, Clerk to the Council. 

Vestry Hall, Chiswick. 


(1ООХТҮ BOROUGH OF SALFORD. 


The ELECTRIC LIGHT COMMITTEE are prepared to receive TENDERS for 
HIGH-TENSION CABLE, lead covered. 

Specifications and any further information may be obtained from the Electrical 
Engineer, Walness-road, Broughton, Salford. 

Sealed Tenders, endorsed ‘‘ High-Tension Cable," addressed to the Chairman of 
the Electric Light Committee, to be delivered at my office not later than 9 a.m. on 
FRIDAY, the ?3rd instant. 

А Ву order, 


ВАМІ, BROWN, Town Clerk. 
Town Hall, Salford, 
12th September, 1598. 
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ATENTS, DESIGNS and TRADE MARKS ACTS, 


1883 to 1888. 


NOIICE is Hereby Given that JULES JULIEN, of 279, Chausée d'Anvers, Brussels, 
in the Kingdom of Belgium, has applied for leave to Amend the Speciflcation of 
Lettera Patent, dated 3rd October, 1896, No. 21,950, for “IMPROVEMENTS IN OR 
CONNECTED WITH ELECTRIC ACCUMULATORS.” ; 

Particulars of the proposed amendments were set forth in the [Uustrated Official 
Journal (Patents) issued on the 7th September, 1898. 

Any person or persons may give Notice of Opposition to the amendment (оп Form 
О.) at the Patent Office, 25, Southampton-buildings, London, W.C., within one 
calendar month from the date of the said Journal. 

EE C. N. DALTON, 


Comptroller-General. 
W. LLOYD WISE, 
46, Lincoln's Inn-fields, London, W.C., . 
Agent for the Applicant. Е 1 = — 
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s 1995559595 
* 'Manufacturer of 
INSTRUMENTS 

Of very Description, of the Highest Quality and Finish, at the most Moderate Prises 
— PRICE LIST POST FREE, — 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O. 
Telegrams, '' Turnstile London." Telephone, 188 Holborn. 


ONDON, W.—TO ENGINEERS.—A firm having work- 


-À shops two miles from their office, are desirous of DISPOSING of ELECTRICAL 
and WORKSHOP PORTION of their BUSINESS, and are prepared бо make special 
terms with an energetic practical man with £750 to 21,000. А certain amount of 
business could be arranged, and a jobbing trade in immediate neighbourhood could 
be added with advantage.—Apply, JOHN FLATMAN, 23, Clapham Common, S.W. 


ТЕЕ METROPOLITAN ELECTRIC SUPPLY COMPANY 
(Limited). 

NOTICE is Hereby Given, that the TRAN sick REGISTERS will be CLOSED from 

THURSDAY, 15th September, to THURSDAY, 22nd September, both days inclusive, 


for payment of an interim dividend. 
By order. 


) 

E. CUNLIFFE OWEN 

29, Baker-street, London, W., , Secretary 
September 13th, 1898. 


AMPSTEAD ELECTRIC SUPPLY COMPANY, Limited. 

Any one who has recently RECEIVED an ALLOTMENT of SHARES in this 

Company is specially desired to COMMUNICATE with the Secretary, The Com- 
panies Guardian Society, Limited, 9, 8t. Mildred’s-court, London, E.C. 


APPOINTMENTS VAOANT. 


BOROUGH OF BARROW-IN-FURNESS. 


ENGINEER-IN-CHARGE, 


The ELECTRIC LIGHTING COM MITTEE are prepared to receive APPLICATIONS 
for the above post. Salary £90 per annum. 

Applications, accompanied by copies of not more than three testimonials, to be 
addressed to the Chairman of the Electric Lighting Committee, and endorsed 
'* Engineer-in-charge," and sent to the undersigned not later than 120'clock noon on 
М росы who mun Dese bud exparietos fu a.d 

pplicants, who must have had experience in a Central Station, to state e- 
sent employment, theoretical and practical training. i чүн 

The successful candidate will required to take c of the Ge 
Station during а Shift, and to assist generally the Borough Electrical Engineer. 

Canvassing will be a disqualification. 

C. F. PRESTON, Town Clerk. 


Town Hall, Barrow-in-Furness, 
let September, 1898, 
OHEAP PREPAID ADVERTISEMENTS 
ing to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 


ANTED, FOR SALE, AND FOR EXCHANGE, are inserted in Tus ELs0- 
TRIOIAN at the following speotal low rates : 
Three Lines and under m om 85 . 18. 6d. 
Per Line after T n scs — . 64. 
Nine Words to the Line. 
Oash must accompany all orders for advertisements inserted at these rates; 


tf inserted to account,” they will be charged full soale rate. 
SITUATIONS VAOANT AND WANTED, &c. 
ELECTRICAL ENGINEER WANTED, must be technically 


educated ; one having experlence in electro-chemistry and electro-metallurgy 
3 THE LAKE SUPSRIOR POWER COMPANY, Sault Ste Marie, 
ntario, Canada. 


ESTING ASSISTANT.—Wanted, thoroughly competent 


Assistant, experienced in engine, dynamo and lamp testing.— Apply, stating 
age, salary and experience, to BRUSH ELECTRICAL ENGINEERING CO., Falcon Works, 
Loughborough. 


үү ANTED, by & large London Supply Corporation, an 


ASSISTANT. Salary, £100 per annum.— Reply, stati е and qualifica. 
tions, 3020, Electrician Office, Salisbury-court, Fleet-street, EC. = " 


W ANTED at once, by firm of manufacturing electricians 

іп the North, COST CLERK, having LEA knowledge of prices of electrical 
material.—State age and salary expected to J. L. M.,“ Electrician Office, Salisbury- 
court, Fleet-street, E.C. 


jugi oido uber pid 00 
W 4NTED immediately, Telegraph Engineer's Assistant, 

well acquainted with the requirements of all Home and Forelgu Govern. 
ments, "elegraph and Railway Companies, respecting land line materials and 
accessories. Reply, stating age, experience and salary required, to T. E.,“ Elec · 
trician office, Salisbury- court, Fleet-street, E. C. 


DVERTISER (23), with five years' practical and theoreti- 


cal experience of electrical work, and special knowledge of accumulato 
desires POSITION of trust, Excellent testimonial and references, — Address, 3015; 
Electrician Oflice, Salisbury-court, Fleet-street, Е.С. 


(JORRESPONDENCE CLERK (30) with literary training, 
of 


rapid shorthand writer and typist, desires KE-ENGAGEMENT with firm 
Electrical or General Engineers; two years with leading electrical firm. —'' X. V. Z., 
care of Gay, The Grove, Ealing, Middlesex. 


caro of Gay, Те GOYA: Keung, r a у^ зт. Sa 
D with eight years experience, 
Electrician Ой\се, Salisbury ова ор реча р home ог abroad.—Apply “ C. B., 


0 


y „ IHE ELECTRICIAN, 


WANTED, and FOR SALE. 
LECTRIC CRANES. 


Overhead Travelling Electric Cranes ; one or three motor systems.—Apply to 
SCUTHGATE ENGINEERING COMPANY, Limited, New Southgate. 


silent hike reet 
QULPHURIC ACID.—Specially made, all strengths, for 
„ Enquires solicited.—JoHN NICHOLSON & SONS, LTD., Chemical 


SCREW-CUTTING LATHES, 5in. centres, sliding, surfacing 
„кар. Treadle or power and accessories ; complete, £14. 16s. Photo 6 stampe. — 
MITCHELL & Co., Tatafleld, Surrey. 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by Derby and Co., 44, Clerkenwell-road, London, Е.С. N.B.— 
Platinum sold. 


OCUMULATOR CHARGING.—O. Н. CATHCART 
and CO., having t adapted for this purpose, Charge Cells of all 
sises promptly, thoroughly and cheaply. Termson application. Accumulators on 


Hire for tem experimental , &c. —8, Dorset-buildi Balisbury- 
square, Tish atregt, HC. Telephone N o. 280.) тт д 


xx. 


Manufacturer of 
ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 
HATTON GARDEN, LONDON 
OATALOGUES FREE 
BEST. | 


ev 


7 CARRIAGE, CYCLE, MINERS’ 
& DOMESTIC LAMPS, PHONOGRAPHS 


4 ' ELECTRO-MEDICAL APPLIANCES, 
@ and all the 


LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. - 
80/ Agent for “Q” and "V " Type in the United Kingdom, 


J. W. BARNARD, 4, Gt. Winchester St., E.C. 


44, 


CHEAPEST. 


D. дестан жанна ина НА ЖЫ СЕН 


HOLDEN-D'ARSONVAL 


GALVANOMETER 


As suppiled in considerable 
numbers to the 
UNIVERSITY COLLEGE, | 
i GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


— 
Sensitive. 
Portable. 
Dead Beat, 


UNAFFECTED BY VIBRATION. 
£6100. £5 о О. £4 0 о. 


J. PITKIN, 56, Red Lion St, CLERKEN\ 


ion St., CLERKENWELL, E.C. 
SPECIALISTS IN 


VENTILATING 


| ү ri By Electrical or any other Motive Power. 
f) BLACKMAN irmao 
63, Fore Street, LONDON, Б.О. & Branches. 


SEPTEMBER 16, 1898. 
TECHNICAL CLASSES, 


KING'S COLLEGE, LONDON. 


"ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE 
| THE FACULTY OF SCIENCE. 


SESSION 1898-00. | 
MICHAELMAS TERM COMMBNUVES TUESDAY, OCTOBER 4, 

The full Curriculum tor the College Associateship in Mechan Civil or Бис 
cal Engineering, Architecture, Chemical Manufactures and Metallurgy, extends 
re * rind OF puree years. A shorter course of two years qualifies for the Certif- 
cate o neering. 

The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Works the Metallurgical Laboratory, and pee 
чел n all the necessary appliances for the most advanced practical an 
r work. 


PROFESSORS. 
MECHANICAL ENGINEERING, David 8. Capper, M. A., M. IM. E. 
CIVIL ENGINEERING, Henry Robinson, M. Inst. C. E. 

ELECTRICAL ENGINEERING, J. Hopkinson, D.8c., F. R. S.; E. Wilson, 


M. I. E. E. 
NATURAL PHILOSOPHY, W. d. Ada M.A., D. 80., F.R.8. 
ARCHITECTURE, Bannister Fletcher, F.B.1.B.A. 
CHEMISTRY, J. M. Thomson, F. R. S., F.C.8. 
. MATHEMATIOS, W. Н. Н. Hudson, M.A. 
METALLURGY, А. К. Huntingdon. 
GEOLOGY and MINERALOGY, H. G. Seeley, F.R.8. 
J Non-Matriculated Studente, or those who, not wishing to attend the whole 
are desirous of studyin, any particular subject, may attend any of the classes 
on ayment of the fied fees. 
esidence of Students—There will be а few vacancies next Term. 


DIVISION OF 


p EVENING CLASSES. 

are held for Civil, Mechanical and Electrical Engineeri Practios, 
Architecture and Building Construction, Drawing, Metallurgy, Carring, 
Mathematics, Physics, and all S8clenceSubjecte. — . 


ADVANCED EVENING and SATURDAY MORNING CLASSES. 
in conjunction with the Technical Education Board of London County Council, will 


ua 


be held in 
Evening. .. Civil Engineering, Physics, Architecture. 
Baturday Morning Mathematics, Mechanical Engineering, Physiology. 


For Prospectuses and all information apply to 
King's College, Strand, W.C. 


es RR 8 
| THE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


The DIPLOMA of the COLLEGE 1s ted in the following d 
Engineering and other branches of APPLIED and GENERAL SCIEN {= 


THE SECRETARY. 


ents of 


. Civil Engineering. Chemícal Engineering. 
| | `_ Mechanical Engineering. Metallurgy. 
Naval Architecture. Mining ngineering. 
\ Electrical Engineering. ture. 
Architecture. mistry. 
Mathematics and Physics. 


- Special courses of study, extending over Three Academical years, have been 
arranged in each of the above departments. Average fee per Session £14 1 
Students may enrol in any of the separate Courses of tures, or in any 
Laboratories, provided they are qualified to take advantege of the instruction TRY 
The LABORATORIES for Practical Instruction in PHYSICS, C BING’ 
TECHNICAL CHEMISTRY, METALLURGY, and ELECTRICAL ENGINEE d 
aud the ENGINEERING WORKSHOP are liberally equipped with the 
approved apparatus. . 
SESSION 1898-99 commences on MONDAY, October 3rd. 
ENTRANCE EXAMINATION begins on TUESDAY, September 27th. 
n W (price 81 ug post) N detalled syllabuses of each course, 
articulars of fees, scho , &c., & — 
T | * PPY o JOHN YOUNG, B.Sc., Secretary. 


88, Bath-street, Glasgow. 


Sh Bath-stroet, Glasgow. rp. 
THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
| UPON-TYNE. 


DEPARTMENTS OF ENGINEERING AND NAVAL ARCHITECTURE 


CAL, 

The College offers COMPLETE COURSES of INSTRUCTION in MECHANI 

FREI ETAT 027 CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
an : 

The Laboratories contain : Quadruple-Expansion Experimental Engines, 100102 
Testing Machine, Compound Horizontal Engines, Dynamos, &С. dents 

The d and titles of the University of Durham are open {0 n dare(1s. 4) 

The TWENTY-EIGHTH SESSION ns 26th Uis 1898. D 
and Prospectuses on application to the SECRETARY. 


EAST LONDON TECHNICAL COLLEGE, 


PEOPLE'S PALACE, MILE END ROAD. 


ELECTRICAL ENGINEERING. 


" 
The EVENING CLASSES in Electrical Engineering, including LECTURES y. 
LABORATORY WORK, held by Mr. J. T. Morris, commence on 27th 


CITY OF LONDON COLLEGE, 


WHITE STREET, MOORFIELDS, Е.С. 


MICHAELMAS TERM COMMENCES SEPTEMBER 23TH. 

Classes are held in Magnetism and Electricity, Sound, Hest, 
Chemistry and other Science Subjects ; Laboratories for practi 
tion for London University and other Examinations. 

Prospectus gratis on application to DAVID BAVAGE, Socrotary. 
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"Continued on p. xxili. 
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EJ ERSH EDS 
PATENT EDGEWISE INSTRUMENTS 


FOR 


` DIRECT CURRENT. 


FOR 


ALTERNATE CURRENT. 


DEAD-BEAT. DEAD-BEAT. 


FRICTIONLESS. FRICTIONLESS. 


AMMETER 
Ы ON 
ADJUSTABLE STANDARD BRACKET. 
Radius of Scale 7 inehes. 
Overall Width 31 inches, 


EVERSHED & VIGNOLES, Limited, 
Woodfield Works, Harrow Road, W. 


Telephone: 65 PADDINGTON. Telegrams: DOROTHEA LONDON. 


Agents: 
Mr. G. A. STEINTHAL, | Mr. W. SCOTT, . 
41 Piccadilly, BRADFORD; 7, Brasennose St., MANCHESTER. - 196, Vincent St., GLASGOW. 
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DUNEDIN HOUSE, 
BASINGHALL AVENUE, A 
LONDON, E.C. 


(LIMITED), Telegrams:—''YTTRIUM LONDON." 


ионит MIS REGULATORS. 
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CARBON CONTACT SWITCH. 


— = Ай, Ма — — — — e a e ee —.— UC. ШЕСЕ ПЕШ АР З “ 
= А. - - — — e Dura ii E "=" шышы zi HÀ = ` - — 
"X p L 22 4|. RL. nja 42 TET By 42.1, JAM L- =- a DG 2a ~ 
<4 RET — ES = F ГИШИ ij — EU — Ata me 
— E pom. = E "98 EE m. Lm ЕЕ su - b =з 
it ша " ПИП ИШҮ T "ар DALAI TTT АП! 
m Н IN 


TMNT TET TT wmm ШШШ итинен + ИТ ШШ 


— — — — — ä — — —Ó— 


С ACGUMULATOR REGULATOR, 300 AMPERES. | 


ELECTRIC TRAM SPEED 
INDICATOR. 


No. 1:240. 


HIGH TENSION SWITCH, Reading: Rate of Speed in. 
5,000 VOLTS. Miles per Hour. 


CHEAP VOLT and AMMETERS. 
NOTIGE.—PRICE LIST of HARTMANN & BRAUN'S New Cheap Type of SWITCHBOARD 
INSTRUMENTS will be posted to the Trade about middle of September. Cos 
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THE ELECTRICIAN, 


TECHNICAL CLASSES. 
UNIVERSITY OF GLASGOW. 


COURSES IN ENGINEERING SCIENCE. | 

The SESSION OPENS on 20th OCTOBER. 

Prof. Lord Kelvin, D. C. L., F.R.8. 
M. Inst. C. E. 


Genlaggsgsggggggsgsgss Ex RR ce tee .. Prof. John Young, M.D. 

Chemo. SEA. soosoo Prof. John Ferguson, M.A., L.D 

Mathematics cz. Prof. William Jack, M.A., LL D. 
Prof. Archibald Barr, D. Sc., 

Engineering M. Inst. C. E. 

Naval Architecture and Marine Engineering .. Prof. J. Harvard Biles, M. I. N. A. 

Electrical Engineering Mr. John D. Cormack, B.Sc. 


Prospectuses of the Courses, with Regulations for the degree of B.Sc. and D. Sc. in 
Engineering Science, and a list of Bursaries and Scholarships open to Science 
Students can be had from the ASSISTANT CLERK. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA, S.W. 

The ENTRANCE EXAMINATION for MATRICULATED STUDENTS in the 
Technical] Department of the Day College for Men will be held on September 23rd. 

A free Studentship, tenable for two years in any of the divisions of Mechanical, 
Civil, or Electrical Engineering or Applied Chemistry, will be awarded on the 
results of the examination. For particulars of examination and prospectus (price 
244. per post), apply to the SECRETARY. 

EVENING CLASSES. 

Mechanical, Civil and Electrical Engineering ; the various branches of Science, 
Art, Commerce, Music and Domestic Economy. Prospectus 24d. per post, 

NEXT TERM commences SEPTEMBER 26th. 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING. 


Professor ANDREW GRAY, LL.D., F. R.S., will begin in October next а systematic 
COURSE of INSTRUCTION in ELECTRICAL MEASUREMEN 
ELECTRICITY T and PRACTICAL 

e Physical Laboratory is fully equipped with a Compound Steam Engine 

Dynamos, Transformers, Second Battery, and the most approved modern 
Measuring Instruments for all branches of Electrical Engineering. 

Laboratory fees at the rate of El. 1s. per term for six hours per week, 

Composition fee for all College Lectures for the Session, £10, 

Applications for Calendar, Prospectus and general iuformation to be made to 

J. E. LLOYD, M.A., S:cretary and Registrar. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL, MECHANICAL AND ELECIRICAL 
ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, October 11th. Applicati 
Tenn Ns be received up to Monday, October 10th. Prospectus (kee) {сот the 


HARTLEY COLLEGE, SOUTHAMPTON. 


SESSION 1598.99. 
Principal- R. WALLACE STEWART, D.Sc., Lond. 
CLASSES FOR ELECTRICAL AND MECHANICAL ENGINEERING STUDENTS 


Physics and Electrical Engineering .. The Principal. 
Mechanical Engineering... . .. 9. Eustice, A. R. 8. M., Assoc. M. Inst. C. E. 
NBXT SESSION commences on SEPTEMBER 27th, 1898. 
бони giving full particulare, may be obtained оп application to the 
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THE ELECTRICAL AND GENERAL 
ENGINEERING COLLEGE 3 
AN 


D 
EXPERIMENTAL ENGINEERING: .. 
WORKS, | 


9 & 4, PENYWERN ROAD, EARL'8 COURT, LONDON, 8.W. 
Trains Students for Electrical, Mechanical and 
Mining Engineering. 
Develops Electrical and Mechanical Patents. 


Constructs Experimental and Special Machinery | 
| and Models to Specification. 


PHCENIX FIRE OFFICE, 


ахо | LONDON. 


57, OHARING OROSS, 


ESTABLISHED 17892. 


LOWEST CURRENT RATES. 


LIBERAL & PROMPT SETTLEMENTS, 


ASSURED FREE OF ALL LIABILITY. 


RLECTRIC LIGHTING RULES (Copyright), Latest Edition, Supplied. 


W. C. MACDONALD, 
F. B. MACDONALD, 


Joint Secretartes 


TE є 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd., 


51» Victoria Street, Westminster, S.W, 
Telegraphic Address: UNIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical end 
Industrial Undertakings of all kinds. 


Demy 8vo. Fully Illustrated. Price 108. 6d., post free ; abroad 118, 


ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. 


By J. ELTON YOUNG. 
The scope of the book aims at furnishing a fuller treatment of the subjeot, from the standpoint of the Telegraph 
Engineer, than it has hitherto received, whilst it endeavours to facilitate а thorough comprehension of the theory of testing 
as applied to electrical lines in general. The Author hopes that, besides Telegraph and Telephone Engineers, it may 


perhaps, also prove of service to those in charge of cables for the transmission of light and power. 


The localisation of faults 


has been very fully investigated, including the different degrees in which the various methods are affected by the presence of 


a second fault or of general leakage.—Eztract from Preface. 
Over 400 pages, nearly 250 Illustrations. 


Price 108. 6d., post free ; abroad, 118. 


ELECTRIC MOTIVE POWER. 


By ALBION T. SNELL, Assoc. M. Inst. C. E., M. I. E. E. 
180 pages and over 100 Illustrations. Price Бв., post free; abroad, 58. 6d. 


= LOCALISATION or FAULTS u ELECTRIC LIGHT MAINS. 


By F. CHARLES RAPHAEL. | 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, ` 


SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 
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LONDON: Francis & Spilsbury, 20, Bucklersbury, B.C. === T mmm UTE y 


Telegraphic Address, ‘‘AGENCIES LONDON." Telephone No. 6653 Bank. FEL А 


CLASCOW: The United Asbestos Co., Ltd., 93, Bothwell Street. 


Telegraphic Address, SALAMANDER GLASGOW.’ Telephone No. 4400. | 
BIRMIHCHAM: S. Jevons, The Minories, g. Wire Joints. 
CONNOLLY BROTHERS, — 
Blackley, MANCHESTER, Ltd., “ CoNNOLLYS BLACKLEY,” 
INSULATED WIRE and CABLE MAKERS. Telephone No. 2361, 
London Agent: C. F. QUICKE, 72, Finsbury Pavement, E.C. 
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e INSTRUMENTS, 
SWITCHBOARDS. 


NOTICE. | 


P. В. JACKSON & CO., Ltd., desire to state that their New Arc Lamps (Jackson-Men 

Patents) are now Ready for Sale, and that Price Lists and Full Particulars will be furnishe 

on application. The Lamps are equally Steady and Efficient on either Alternating or Direct 

Current Systems. Great care has been taken in their development, and they are offered with 

every confidence as being thoroughly sound and substantial. There is an entire absence of 

clockwork, or of cork, rubber or other vegetable material — features which render many other 
Lamps so troublesome, unreliable, and expensive. 


Salford Rolling Mills, 
Manchester, 12th August, 1898. 


DAVEY, PAXMAN & cd, LCS 


Engineers and Тл Тыш. 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


Engines of all Sizes up to 1,500 h.p. The “ECONOMIC” Boiler is one of the best 
MAKERS OF Eng 1 steam generators before the public not only 
Semi-Fixed Engines and Boilers, bility. ‘This Boiler contains particularly 
Horisontal Engines. good features and high qualities, and is 
Vertical Engines and Boilers. 


BEING ADOPTED VERY LARGELY FOB 
Tandem Engines, Simple and Compound. CENTRAL ELECTRIC LIGHTING STATIONS, 


Triple-Expension Engines. MILLS, and FACTORIES, &c., WITH GREAT 
Corliss and Trip Gear Engines. SUCCESS. 
Horizontal Winding Engines, 


Cornish, Lancashire, “ sex,“ Vertical, L000- 
motive, Boonomie, Safety, Water-Tube, 
Marine, and other Boilers. 


D. P. A CO. ARE MAKERS OF HI ss STEAN 
BOILERS OF EVERY DESCRI 


ALL RIVET HOLES DRILLED. 


Telegraph Address: PATA. CRN.“ Paxman's Patent ''Eoonomio" Steam Botlor, BOILERS MADE UP TO 2001. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Ld., Engineers, COLCHESTER. 


London Office: 78, QUEEN VICTORIA STREET, B.O: 


Air Compressers. 

Compound Portable & Semi-Portable Engines. 
Vertical Hoisting Engines and Boilers. 
Compound femi.Fixed Engines and Boilers. 
Componnd Horizontal Fixed Engines. 
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THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 
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NOTES. 
— 


Havre had an opportunity of seeing the full Official 
Minutes of Evidence taken before the Select Committee on 
Telephones, we find that we did Mr. Lams some injustice in 
our Editorial Notes of the 12th ult. It now appears clear 
that neither Sir Wituiam Harcourt пог Mr. Goscuen denied 
the statements made by Mr. Lams, and he himself retracted 
nothing. Mr. Оовснем, indeed, where his own memory 
was at fault, accepted what Mr. Laws had said. The 
apology which Mr. Lams offered was therefore not a with- 
drawal or qualification of anything, but an expression of 
regret that he should have allowed himself to mention the 
opinions of Sir WILLIAM Harcourt and Mr. Goscuen ; and we 
can well understand how, under the influence of the feelings 
which the generous tone of Mr. Goscuen’s evidence was 
calculated to excite, Mr. Lams was led to make a rather fuller 
apology than many of his friends think was necessary. 
— 

Some of the leading financial statements contained in the 
PostmasTeR-GENERAL’s Annual Report, just published, for the 
year 1897-8, have already appeared, and been commented upon 
in these pages. The fuller details now at our disposal do not 
lessen in any way the surprise we expressed at seeing an 
unusually prosperous year for the Telegraph revenue ending 
in a deficit far greater than in any previous year of which 
the Report makes mention. This result is largely due to 
extraordinary expenditure set down as purchase of sites and 
erection of buildings ; and we cannot help noticing that the 
deficits began in 1891-2, the same year that the practice 


arose of saddling the telegraph expenditure with what appears 
to us an inordinate proportion of the total Post Office outlay 
under these heads. The number of telegrams increased by 
more than three millions, and the receipts in almost equal 
proportion. Whatever effect the telephone service may have 
had in diminishing the yearly rate of growth of telegraph 
traffic, the growth is actual, and year by year shows no signs 
of abatement. Nevertheless the deficit more than keeps pace 
with 1%, and, in fact, gets bigger and bigger every year. 


IN these circumstances the afflicted telegraph was hardly a 


fitting subject for further concessions in the way of cheapen- 
ing the service. Тһе PosrMasrER-GENERAL reminds us, 


however, that the Jubilee Reforms” included a three-miles’ 
free delivery for telegrams, and their free delivery at all hours 
throughout the whole area of the Metropolis. 
| porterage, and the expense of delivery, under the first-named 
head is admitted to be £52,000 per annum. What the loss 
amounts to in the Metropolitan area is not stated, but it 


The loss of 


must be very considerable; and when it is remembered that 
every telegram delivered after ordinary office hours costs ав 
much as the price paid for its transmission, and in the 
majority of cases a vast deal more, the drain upon the revenue 
must assume serious proportions. 
time goes on. 


Tt will be more serious as 
As a set-off, mention is made of the increased 
number of telegrams resulting from these concessions ” ; 
but the greater their number the greater will be the loss, 
and it is a loss which has no redeeming merit of benefiting 
the commerce or industry of the country. It enables the man 


of late hours to order chops and tomatoes at 11 p.m. by wire 
at a cost of 6d., the Department kindly spending 1s. or 1s. 6d. 


to deliver the order at his suburban residence. If anything 
more important than supper were in request, surely the out-of- 
pocket expense for delivery was never begrudged ; and to 
make the senders а present of it is simply а needless waste 
of publie money. 
o" 

Tun meeting of the British Association at Bristol during 
the past week has been highly successful, from the point 
of view both of pleasurable recreation and of scientific 
interest. While there is always a strong infusion of the 
former ingredient in every annual meeting of this sciontific 
picnic party, there was not wanting at Bristol ample pro- 
vision for those who yearned to discuss matters of scientific 
theory or practice; and sections in which matters of elec- 
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trical interest are commonly dealt with were particularly 
busy. Elsewhere in our issue this week will be found а 
detailed account of the daily proceedings of these sectional 
assemblies, as well as a complete list of the electrical Papers 
brought before the Association and the allied International 
Conference on Terrestrial Magnetism. 

ä 

Pror. Micaaet Foster, the renowned physiologist, is the 
President-elect for the next meeting, which is to be held at 
Dover. Bradford is to be the place of meeting in 1900, while 
there are rumours of Glasgow for the inaugural year of the 
twentieth century, and of a possible visit to an Irish city— 
Cork and Belfast are being talked of in unofficial circles—for 
the succeeding year. There is even a whisper of a voyage to 
Cape Town in the early years of the new century. The places 
of meeting for the British Association are, however, only 
definitely settled for two years in advance of each meeting. 

A NUMBER of important grants of money for scientific 
research have, as usual, been made during the past meeting, 
the sums aggregating £1,485. Particulars of these were 
announced at the concluding general meeting, and among 
the items we may mention a grant of £225 (with £75 in 
hand) to the Electrical Standards Committee, of £100 for 
* Science Abstracts," £20 to Lord KRLVIN for Heat of 
Combination of Metals," £50 to Prof. G. F. Firzerraup for 
“ Radiation in a Magnetic Field," and £20 to Dr. A. WALLER 
for ** Electrical Changes accompanying Discharge of Respira- 
tory Centres.” It was also announced at this meeting that 
the total attendance at the Bristol meeting of the Association 
numbered 2,446. 


Cable Interruptions.— 


Date of Interruption. 


Latakia Cyprus Feb. 10, 1898 
Bissao — BolaſauaaaEü . . Aug. 3, 1898 
Accra —Kotonolu nnn n etian наз Aug. 8,1898 


' Correspondence. — Owing to unusual pressure on our space, 
occasioned by our report of the British Association meeting, 
we are obliged to hold over, until next week, a letter from 
Dr. D. Tommasi, on the electrolytic refining of metals. 


The Institution of Junior Engineers.—Sir David Salomons 
has invited the members of this Institution to visit his work- 
shops, laboratories, &., at Broomhill, Tunbridge Wells, on 
Saturday, the 24th inst. The train leaves Cannon-street at 
1:35p.m. Tickets from the Secretary, 47, Fentiman- road, S.W. 


New Electric Supply Station in Hull.—The new station in 
Sculcoates-lane, Hull, is now in operation and will soon be 
completed, and the network of mains is being extended to 
East Hull. There are four steam dynamos, aggregating 760 
H.P., which supply current at from 2,000 to 2,500 volts to the 
Albion-street and Argyle-street sub-stations whence it is dis- 
tributed at 220 volts. The steam is generated in one water-tube 
boiler of 150 н.р, and two Lancashire boilers each of 350 н.р. 


New Zealand Telegram Forms.—In the annual report of 
the New Zealand Post and Telegraph department it is stated 
that it has been decided, as an experiment, to introduce at the 
principal telegraph offices in that colony а combined telegram 
form and envelope so soon as the necessary machinery for 
cutting the forms has been obtained from London. The com- 
bined form is so devised that the writing of the name and 
address of the addressee by the receiving operator renders fur- 
ther addressing unnecessary. This should assure freedom from 
error in the address and increased economy in handling. 


Waterloo-Baker-street Railway.— The river staging men- 
tioned in our issue of July 15th is now erected, preparatory 
to sinking a shaft. According to the Daily Chronicle the line 
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will start from Waterloo, passing under the river at the side 
of the South-Eastern Railway bridge, under the Fire Brigade 
pier, and then underneath Northumberland-avenue, at the end 
of which will be а station. The line will then strike across to 
Oxford-circus, at which point it is proposed to build another 
station, and thence it will run to the Metropolitan Railway 
station at Baker-street and on to the terminus of the Great 
Central: Railway. 


Electrical Transmission in a Japanese Ironworks.—The 
Elektrotechnischer Anzeiger contains a note to the effect that 
the iron and steel works in Yawatanura, belonging to the 
Japanese Government, are using electrical power to drive the 
individual machines. The electrical equipment, which is 
being supplied by Messrs. Siemens and Halske, comprises 
three steam dynamos of the continuous current type with 
internal poles, the aggregate capacity being 1,750 н.р. Cur- 
rent is supplied at 250 volts to several hundreds of motors for 
various purposes, for cranes and motors up to 100 f. P., pumps 
of various sizes, blowers, and for all kinds of machine tools. 
The works are also lit by electricity. 

American Association for the Advancement of Science.— 
The fiftieth anniversary meeting of this association held its 
opening session at Boston, on the 22nd ult. According to the 
Electrical Review of New York, delegates were present from 
all the great educational centres of the United States, and 
many came from Canada and Europe. Among the Papers 
may be mentioned one by Prof. Smith on “ The Electric 
Current in Organic Chemistry"; an address by the retiring 
President, Mr. Wolcott Gibbs, On Some Points in Theoretical 
Chemistry"; A Combination Transmission and Absorbtion 
Dynamometer for Laboratory Purposes," by Prof. J. J. 
Flather; High Speed Influence Machines,” by C. F. Warner; 
“Оп the Testing of Steam Pipe Covers," by Prof. C. L. 
Norton ; “ Methods of Determining the Frequency of Alter- 
nating Currents," by C. Kinsley ; and the announcement by 
Mr. Charles F. Brush of the discovery of а new gas in the 
atmosphere, referred to in à recent issue. 

A New American Telephone Exchange.—A new exchange 
recently opened by the Cleveland Telephone Company 13 
described by the Electrical Heview, of New York, as the most 
modern telephone exchange in the world. The switchboard, 
built by the Western Electric Co., is divided into 25 sections, 
two operators to each section, and has a capacity of 5,400 
subscribers, its present equipment being for 8,600. It 1s con- 
structed on the branching system with the usual arrangement 
for the“ engaged test. In place of subscribers’ indicators 
small incandescent lamps are used, and there is a system 
of automatic calling, so that as soon as the subscriber 
removes his receiver from the hook the lamp lights, 
it being automatically extinguished when the operator 
replies to the call. Lamps are also used as clearing signals. 
They are placed on the horizontal keyboards and ашошай- 
cally light when the receivers of the two subscribers are hung 
up. Some interesting figures are given showing the rate of 
increase of the number of calls per subscriber with the number 
of subscribers connected. In 1890 the number of subscribers 
was about 2,500, and the number of calls 25,000, t.e., about 
10 per subscriber. With the present number of subscribers, 
5,700, the number of calls has increased more than four-fold, 
and the number of calls per subscriber has, in conse- 
quence, been nearly doubled. These figures appear to relate 
to the whole system of the Cleveland Telephone Co., 
and not merely to опе exchange. А sample loa 
curve, taken on а fine day, begins to rise rapidly at 
6 a.m., and from 7:30 to 9 a.m. rises at an almost uniform 
rate from 500 to 5,600 calls per hour, reaching а maximum 
of about 5,800 between 10 and 11 o'clock. At 11 there 13 8 
sharp drop, the mid-day minimum occurring between 12 and 1 
with 3,400 subscribers. The afternoon maximum of 5,900 13 
reached between 2 and 3, and instead of a steady drop à 
second maximum of 5,100 occurs between 4 and 5 1 
This is followed by a steady drop to 1, 000 at 7 o'clock, an 
about 100 between 11 and 12, the actual minimum being 
between 8 and 6 a.m. These figures are interesting to do 
pare with those of English exchanges, in which the load- 
curves have, as a rule, very different shapes. 


„ 
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A Finnish Magnetic Separator.—The Dellvik-Grondal mag- 
netic separator for enriching fine iron ore slime has been 
employed for some years аё Pitkaranta, in Finland. The 
Engineering and Mining Journal, quoting from the Wermlandska 
Annaler says that the raw ore is ground in water by means of 
a ball mill, which is capable of converting daily, with a force 
of 15 н.р., from ЗО to 60 tons of moderately hard iron ore of 
about 2in. lumps into fine powder. The material is enriched 
from an iron content of about 25 per cent. to one of 66 to 68 
per cent., while the waste only contains 1 per cent. of iron, 
not including iron silicate. The separator has the appearance 
of two rather high drums, or barrels, which in one place are 
cut off by vertical planes and brought together. In one 
barrel revolves the separator, consisting of a vertical shaft 
fitted with cast-iron sheaves placed 2in. apart, which derive 
their magnetism—strongest at the upper sheave—from 
electric winding; and in the second barrel, corresponding 
with the cast iron sheaves, small iron plates revolve at the 
distance of from 14 to 2mm. from the sheaves. The ore, 
formed into slime by water, runs directly from the ball mill, 
and trickles off from the upper conical portion of the separator 
on to its periphery. Particles not containing iron are washed 
away directly by a further quantity of water, allowed to flow 
into the separator, while the ore is attracted by the periphery 
of the sheaves to which it adheres. The sheaves induce 
magnetism in the small iron plates of the barrel, owing to 
which the grains of iron ore leap over and immediately after- 
wards fall to the bottom, because the magnetism decreases 
with the distance from the separator sheaves. The iron ore 
thus obtained in the form of powder is made, without auy 
addition, into briquettes, which are burnt at a temperature of 
800°C., and melted in the blast furnace. 


Deputation of the Sunderland Tramways Committee.—We 
have received & quarto volume of 120 pages containing tho 
report of the members of the Sunderland Tramways Com- 
mittee deputed to visit the electric tramway systems of Ham- 
burg and Brussels, and en passant those of Dover and Leeds. 
The book also includes a report of the borough engineer and 
surveyor on cable tramways, one on electric tramways by the 
borough electrical engineer, Mr. J. Е. C. Snell, and compara- 
tive estimates of the cost of construction and of working the 
various systems, prepared by these two gentlemen in con- 
junction. The descriptions of the systems employed in the 
four towns mentioned are illustrated with maps and photo- 
graphic blocks, and the traffic regulations in force in 
the different districts are given in full. The estimates 
have been made for 28 miles of single track, 60 motor cars 
and 30 trailers (in the estimate for a cable system 103 cars 
have been allowed for), and a five minutes' scrvice from 9 a.m. 
to 11 p.m. The costs of construction are estimated as 
follows : Overhead trolley system, £218,225 ; Conduit system, 
£307,857 ; accumulator system, £210,935 ;. cable system, 
£249,252. These figures do not include the cost of the addi- 
tional generating plant which would have to be installed in 
the electric lighting station, to work the tramways, nor the 
cost of the power-house for the cable system. The latter is 
estimated to cost about £57,500. The working expenses are 
estimated at the following sums per car mile, and include 
repairs and maintenance and 3! per cent. for interest and 
sinking fund :— Overhead system, 6:907d. ; conduit system, 
8:295d. ; accumulator system, 10:599d. ; cable system, 7:3674. 


Post Office Telegraphs.— From the Postmaster-General's 
Annual Report for 1897.8 we extract the following par- 
ticulars of interest relating to the telegraph service. Inland 
telegrams increased from 65,561,817 in 1896.7 to 65,810,756; 
that is to say, by 4:95 per cent. against 1:54 per cent. in the 
preceding year. Their total value was £2,130,973, as com- 
pared with £2,070,045 in 1896-7. The value per telegram 
continues to fall, the average being now 7:13d. Foreign 
telegrams numbered 6,482,806, an increase of 174,819, or 
2:17 per cent. over the previous year. Press telegrams at 
press rates increased by 3:05 per cent., the number being 
6,015,901. Free messages forwarded by the railway com- 
panies show some sigus of abatement, the increase for 
the past year being only 0:76 per cent. Local or metro- 


politan telegrams increased by 582 per cent., from 


7,842,474 to 7,770,010—a significant fact considered in rela- 
tion to the London telephone service. The revenue derived 
from telephonic exchange and private wire sources has not 
suffered, although considerable reductions were made in the 
charges last October. For the trunk wires system, including 
£459,114 paid to the National Telephone Co., the sum of 
£1,198,000 had been expended up to March 31st of the present 
year. The total number of trunk-wire conversations during the 
year was 5,898,247,and the revenue therefrom £183,974, giving 
an average of 5:45d. per conversation. Very marked progress 
has been made in establishing communication between 
eoastguard and lifeboat stations around the coast, the system 
now extending to about 560 stations in England, Ireland and 
Scotland. In this connection it may be mentioned that Mr. 
Preece has successfully established for the War Department per- 
manent communication between the mainland aud an outlying 
island three and ahalf miles apart by means of his electro- 
magnetic system of wireless signalling, no practical results 
having been achieved for that purpose by the Marconi appa- 
ratus. The report speaks hopefully of certain experiments 
with motor cars for carrying mails, preference being given, 
apparently, to those driven by electricity. 


Etherion.— The following résumé of Mr. Charles Е. Brush's 
Paper on “А New Cas" is taken from the Electrical Review 
of New York: “The gas is a constituent of the atmosphere, 
and is found absorbed in many substances. Its chief charac- 
teristic thus far experimentally determined is enormous heat 
conductivity at low pressure. Mr. Brush showed that even 
when mixed with a large access of other gases, its conductivity 
is something like a hundred times that of hydrogen, the 
best gaseous conductor heretofore known; and he conjectures 
that the conductivity of the pure gas will be found a thousand 
or more times that of hydrogen. Mr. Brush discovered the new 
gas nearly a year and a-half ago, while looking for occluded 
hydrogen in glass. After many months of experiment he has 
recently effected partial separation of the new gas from the 
air by diffusion. In a first diffusion the heat conductivity of 
air was increascd something like a hundred-fold. Mr. Brush 
expects to obtain the gas in a state of approximate purity by 
successive diffusions of air. Taking the heat conductivity 
of the new gas at a hundred times that of hydrogen, ‘a 
very conservative estimate,’ its mean molecular velocity at 
freezing temperature was calculated to be more than a 
hundred miles per sccond, and its density only a thousandth 
part that of hydrogen ; while the specific heat was found to be 
6,000 times greater than that of hydrogen, the substance having 
the greatest specific heat heretofore known. These figures were 
adduced simply to show the order of magnitude that may be 
established by furthor investigation. It was shown that a gas 
having attributes anything like those cited could not possibly 
be confined to the earth's utmosphere, and henco the new gas, 
being found here, probably extends indefinitely into space and 
constitutes an inter-stollar atmosphere. In recognition of this 
probability, Mr. Brush has named the new gas etherion, 
meaning ‘high in the heavens.’ Some evidence was cited 
tending to show that etherion is а mixture of at least two 
different vases, and Mr. Brush hazarded the conjecture that on 
further investigation three or more gases will be found, form- 
ing one or more periodic groups of new elements all very much 
lighter than hydrogen. The possibility that etherion may be 
found to be identical with the so-called ether (si^) was touched 
upon, and Mr. Drush expressed the hope that it would be 
found to account for at least some of the phenomena hereto- 
fore attributed to the ether." 


The Archbutt-Deeley Water-Softening Process.—A Paper 
read by Mr. Leonard Archbutt before the Institution of 
Mechanical lingineers contains some useful and interesting 
observations on the subject of water-softening and purification 
processes, especially in its relation to steam boilers. The 
author, after reviewing the various causes of ‘ hardness" in 
water, describes the results of some experiments on stationary 
boilers at the Derby locomotive works of the Midland Railway, 
and finally gives a description of the Archbutt-Deeley process 
for softening water. It is shown that while the presence of 
carbonic acid in water does not make it hard, the presence of 
the acid enables the water to take up carbonate of lime in 
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solution from any calcareous strata the former may pass in | insulated circuit breaker for the control of the section at each 
eg To s 55 in many с. for water | side of it. 

e carbonated after softening, but in order to remove the| The Ne pec "aq 

cause of hardness the carbonic acid has first to be removed 80 | descent 595 5 d m aped 5 
as to precipitate the dissolved carbonate of lime. After this is | March 4th last, is not yet on the market but is Saleh 
effected the softened water may be recarbonated because all | standing, the subject of comment in technical circles, es à: 
traces of free caustic alkali and carbonate of soda remaining | cially in Germany. It will be remembered that the e 
in the softened water are thereby converted into bicarbonates. | descent body is a substance, such as magnesia, whi A 
Ву this process softened water is made more palatable | although not & conduetor of electricity a& ordinary tempera. 
for drinking, and the tendency to form deposit in pipes | tures, is a passable one at high temperatures. This substitute 
is lessened if not entirely obviated. This 18 the basis | for the filament is first brought to & sufficiently high tempera- 
of the system described, but some ingenious methods to | ture by an outside source, and then the electric current pass- 
make the process а Success are mentioned. In the process, | ing through it maintains а temperature of incandescence. It 
filters are dispensed with, plain settling tanks being used, ав | was pointed out that magnesia becomes not only a conductor 
it has been found possible to increase the rate of subsidence of | but also an electrolyte at these high temperatures and 
он, to such ап Len that about ph GER oe that, in consequence, if the high efficiency (1-1 watis per 
ank area necessary in Clark's process 18 often sufficient. i | ; : : 
This effoot is produced by simply stirring up e tank affer it candle) claimed to have been attained in the experimental 
has been refilled, so that the precipitate from former operations 
is raised in flakes, which rapidly carry down in subsiding the 
fine particles of fresh precipitate. The water is afterwards 
bicarbonated. Examples of the cost of the process are given 
based on actual working. This cost varies considerably, 
according to whether the hardness is с temporary" or per- 
manent," but it appears to range from about jd. to 234. per 
1,000 gallons softened, this estimate including materials 
labour, and renewals and interest on outlay. 


High-Speed Electric Express Service.—During the past few 
weeks, says the Electrical Engineer of New York, a very 
interesting series of tests have been carried on at Jereey City 
Heights with a model car or carrier invented by Mr. J. H. 
McGurty, of Jersey City. For this purpose 4 circular track, 
one-quarter of а mile in length, has beeu constructed at the 
corner of Central and Manhattan avenues, and around this 
track the minature car speeds at a marvellous rate, fulfilling 
the expectations of the inventor as well as suggesting the 
possibility of & commercially successful system of electric 
express service. The system invented by Mr. McGurty is for 
the purpose of carrying mail, newspapers and general express 
matter at a high rate of speed, embodying devices to have the 
car stop at any desired station and doing away with an 
attendant on the car. To accomplish these desirable features, 
Mr. McGurty has invented several new devices such as 
automatic controllers, a novel trolley, insulated sections and 
brake. It is proposed to run the cars at a speed of 120 miles 
per hour. The model car, wbich is box-shaped and pointed 
at one end is Oft. long, 8ft. high, and 2ft. wide, and weighs 
580lb., will not run at thisspeed. It does, however, with бш. 
wheels, attain a speed of 18 miles per hour on this continu- 
ous curve " track. The inventor claims as new an alternating 
current motor, one of which is mounted directly on the frontand 
one on the rear axle of the car. On board of the car is an auto- 
matic rheostat for starting the car, there being no attendant, 
and this rheostat embodies a mechanism by means of which the 


car can be started as slowly or rapidly as is desired, bringing 
it up to speed in one or two minutes or even in а fractional part | by a transparent, refractory, insulating material. In tne 


of one minute. There ig further provided an electric brake | second method a concave mirror is used to direct the heat of 
which goes into action as soon as the current is applied to it, the heating coil upon the incandescent substance. Both of 
and is released when the current is shut off. It can be so | these systems necessitate that the circuit of the coil be 
regulated by springs аз to stop the car at a definite pre- | switched off by hand when the material to be incandesced has 
determined place, and any desired time after the current is | become & conductor, but in the third method the latter is 
shut off. An automatic controller is also placed on attached to an iron plunger, sliding in a coil which is con- 


currents for lighting would considerably exceed that of con- 
tinuous currents. The Elektrotechnische Zeitschrift has, it 
appears, written to Prof. Nernst raising this point, and now 


until the work has come to a certain conclusion and we to a well-founded 
opinion. But it 18 already to be perceived with certainty that the lamp 
mentioned will take such a form that it can be connected directly to any 


appearance of the new lamp before erecting projected electrical installa- 
tions, nor need engineers fear that such installations might no longer be 
up to date after the introduction of the lamp. Perhaps these lines will go 
towards allaying many doubts which have become known to me. 

A man of Prof. Nernst's standing would hardly commit 
himself to a letter of this sort unless he felt very certain that 
his lamp was assuming à practical and marketable form, and 
we shall be among the first to welcome a useful high efficiency 
lamp when it appears ; but is it not laying himself open to 
facetious comment to rashly assume that the sparse informa- 
tion which has been published would suffice to paralyse 8 
section of the electrical industry 2— Prof. Nernst’s English 
patent (No. 23,470 of 1897) has just been published, but it 
gives us very few more particulars of the intended construc- 
tion of the lamp, although its claims—notably the first one— 
are very broad. This claim reads :— 

In electrical incandescent lamps the combination of au electrical heating 
device with &n incandescent body consisting of а material that is & non- 
ductor when cold and а conductor when heated to а high temperature, 
substantially as and for the purpose set forth. 

The method described for heating the incandescent body 
initially involves the use of a wire “made of refractory 
electrical conductor such as platina "—a misprint or mis- 
translation, we presume, for platinum. Three ways of 
employing this are given, the heating coil being in each 
case in а separate circuit. In the first the wire surrounds 
the incandescent body permanently, and is itself surrounded 


applied or | 
the car, which reduces the speed of the car when turning nected in the main circuit. As soon аз the body becomes 8 
aching stations. This | conductor and a current flows through the latter coil, which 


corners, or down grades, or when appro 
again becomes & vital feature, considering the possibility of draws in the plunger and at the same time draws the incan- 


derailment or the acquirement of too high a rate of ассо e- descent body from the heating coil, or vice » ersá, and if desired 
ration. There is also provided & switch, under the control of | this action can actuate a switeh which will break the circuit 
telegraph operator, at the several stations of the heating coil, No methods are described for preventing 
along the route, by means of which the car can be brought to | the disintegration of the ineandescent substance if continuous 
a stop at the required station or caused to pass by it, as desired. | currents are used, and no specification of the material for the 
This switch is 80 connected with the conductor or line wire as latter is given except in the first sentence of the specification 
to cut any section of it out of circuit without interrupting the | which reads, somewhat ungrammatically, as follows :— ` 
main circuit and cutting off the supply of electrical energy My invention relates to that class of incandescent lamps the incandes- 
from other cara at remote points along the line. For this | 7°? body of which is not made of a material being a conductor of elec- 
reason the track is divided into as many sections a8 there are 1 . 5 but only becoming a. conductor wie 
stations along the line, and each station is provided with ап ' other oxides of me ue emperature, such as magnesia, 2100018 


an attendant or 


lamps were repeated in practice, the value of alternating . 


peek ШЕ = 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Атве.| 


Hecalescence. — G. E. Svedelius publishes a series of elaborate 
measurements of the anomalous changes of length and tem- 
perature of iron and steel during recalescence. During the 
heating of different specimens, а decrease of temperature was 
always observed at 725deg., or an intermission in the speed of 
heating, which appeared more strikingly the higher the per- 
centage of carbon. In hard steel this decrease of temperature 
even reached баеп. During cooling а recalescence, amount- 
ing in hard steel to about 20deg., was observed at 600deg. In 
heating a hardened steel rod to а temperature between 150deg. 
and 450deg., it contracts on cooling by an amount which 
varies according to the highest temperature attained. If an 
increased contraction is desired, a preliminary heating to a 
temperature above that previously attained is necessary. 

[SvEbELIUS, Phil. Mag., August, 1898.] 


Fluorescence and Röntyen Rays,—The work done by W. 
Kaufmann on the emissivity of various metals for X-rays has 
led W. Arnold to investigate whether the fluorescence of the 
anti-cathode exercises a favourable or unfavourable influence 
upon the production of these rays. Asin Kaufmann's experi- 
ments, the anti-cathode was made to consist of a fluorescent 
and a non-fluorescent plate, and a pinhole camera produced an 
image ofthe compound anti-cathode on a sensitive plate. A 
conclusive decision could, of course, only be obtained by taking 
the same body in a fluorescent and in a non-fluorescent state 
respectively. This difficulty was overcome by using “ solid solu- 
tions," in which, as we know, the solid solvent can be brought 
to the most brilliant fluorescence by the addition of small traces 
of other bodies, which have no effect upon its density. Thus 
the anti-cathode was made up of two semi-cylinders of pressed 
gypsum, zinc sulphate, or calcium sulphide. One of the semi- 
cylinders was left in its original state, the othor was made 
fluorescent by the addition of copper sulphate, manganese 
sulphate, and snlphide of copper, manganese, zine, or 
tungsten respectively. With none of these substances could 
any difference produced by luminescence be observed. It 
appears, therefore, that Шеге is no connection between 
Röntgen rays and luminescence. This may seem strange at 
first sight, since luminescent bodies have the power of 
changing cathode rays into light. But this power does not 
necessarily imply their transformation into other forms of 
energy. Besides, the actual energy of Röntgen radiation is 
very small, as shown by the smallness of its heating effect. 
It probably depends only upon the density of the anti-cathode. 

[AnNorb, Mitt, Phys. Inst., Erlangen, March, 1898.) 


Nature of Réntyen Rays.—In correcting a mathematical 
error, G. J. Stoney gives a useful summary of his view that 
X-rays are ordinary light :—‘‘They are an irregular pro- 
gression of independent pulses in the first part of their course, 
from the target upon which the cathode rays impinge to the 
object which is being skiographed. Beyond that object, 
between it and the fluorescent scrcen, they are a different 
undulation. The trains of waves of different periods advance 
over the same ground, independently of each other, so that if 
by any contrivance some of them can be stopped, the rest 
will be unaffected and will proceed. Now the flesh of the 
human hand is a contrivance of this kind ; it is opaque to the 
wave-lengths of all visible light, but allows waves that 
are of a certain limit of shortness to pass through it. 
Accordingly, the trains of sufficiently short wavelengths 
are the only physical constituents of the first undulation 
which can get past this obstacle, and are what produce by their 
co-existence in the space beyond, the second part of the Röntgen 
undulation which lies between the object and the fluorescent 
screen.” In describing Röntgen rays as ‘ ordinary light," the 
term light is evidently used in a wider sense, which transcends 
both ends of the visible spectrum. But the term emphasises 
the importance of experiments undertaken to explore the 
whole spectrum of all our sources of light and radiant energy. 
How important such exploration is can be made apparent in 


the case of the sun. If any part of the solar radiation were 
found to penetrate masses of mist without loss, that particular 
radiation could be immediately utilised to conduct astro- 
nomical observations under a clouded sky. The sun, and 
perhaps the other heavenly bodies, would become absolutely 
trustworthy bodies, available at all times for nautical and 
other purposes. 
[Stongy, Phil. Mag., August, 1898.) 


Local Differences of Pressure in Vacuum Tubes.—Beventeen 
years ago, G. Séguy showed that if a current from an induc- 
tion coil traverses & vacuum tube with two electrodes, the 
cathode is slightly volatilised, and that this volatilisation 
leads to а diminution of the pressure within the tube, pro- 
bably owing to the fact that the metallic particles carry with 
them gaseous molecules and fix them on the walls of the tube 
Further experiments lead the same author to put down as 
general rule that the pressure in a vacuum tube traversed by 
an electric discharge is neither uniform nor constant. То 
prove this, he took a glass tube, 4in. long, bent double in 
lengths of 25cm., and provided it with electrodes at the two 
ends. It was exhausted to a millionth of an atmosphere. 
Connecting this long tube with а coil or transformer, it 
was observed that on the cathode side the original 
exhaustion was maintained, whereas on the anode side the 
ordinary vacuum discharge phenomena occurred, which 
require an exhaustion not exceeding one-thousandth of an 
atmosphere. Further, he observed that, whereas the tube 
near the cathode shared an absence of the medium of propa- 
gation, the other half of the tube was gradually filled more 
and more with gaseous molecules, with a maximum at the 
anode end. On reversing the current, the molecules were 
gradually pushed away from one half of the tube into the 
other. Itis unfortunate that the author does not describe 
the means he adopted of measuring the pressure inside the 
tube. А kind of fractional distillation of mixed gases in a 
vacuum tube was accomplished six years ago by a young 
English physicist by means of the electric discharge. 

[Sfavy, Comptes Rendus, CXXVII., No. 9, 1898. 


А Three-Million-Volt. Discharqe.—J. Trowbridge has lately 
increased tlie number of condensers in his transforming 
apparatus to 120, and obtained the unprecedented E.M.F. of 
three million volts. The behaviour of air under this electrical 
stress is very interesting. Its initial resistance is greatly 
reduced, and the curve expressing the relation between spark- 
length and electromotive force departs from a straight line 
beyond 1,200,000 volts, and approaches the voltage axis. 
Thus the extreme length of the spark in air obtained with 
three million volts is 61ft. ; whereas а length of at least 
10ft. should have been attained if the proportionality between 
spark-length and voltage had been maintained. This departure 
from proportionality is due to the increased conducting power 
of the air; for a powerful brush discharge is seen to proceed 
from the terminals of the apparatus to the floor and the walls 
of the room. In spite of special precautions, a portion of the 
discharge was always shunted, so to speak, through the 
surrounding air. Tho spark preferred to leap through three 
or four inches of air to passing through 1,000 ohms of 
sulphate of copper between terminals of copper one square cm. 
in area. It is probable that with still higher voltage the 
initial resistance of the air would still further diminish, and 
would be of the order of metals. The initial resistance, too, 
of highly rarefied media diminishes in a similar manner. 
Thus a Crookes’ tube which resists the passage of an 8in. 
spark is brilliantly lighted by a difference of potential of 
3,000,000 volts, and one discharge of a millionth of a second 
is sufficient to obtain a photograph of the bones of the band. 

[Ткожвкшов, Phi. Mag., August, 1898.) 


Recovery of Lost Standards. — E. Colardeau makes the some- 
what alarming supposition that all standards of length, all 
their copies, and all the lengths known in terms of the 
standard were lost. Could the standard be recovered from 
memory? The obvious method of doing so would be to 
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collect & number of people who had been used to handle, say, 
the metre, and ask them to cut & piece the length of 1m. off 
a given lath. To find what degree of success could be ex- 
pected from such & proceeding, the author made some experi- 
ments on а hundred operatives of various classes, such as 
mechanics, physicists, draughtsmen, &c. He made them 
estimate the lengths of various rods at sight, and also to 
mark a given length on a given rod. He found that small 
lengths were almost invariably underestimated, and greater 
lengths overestimated. The lenvth most accurately esti- 
mated on the average was that of 15cm. Taking the average 
value of that length among the 100 values offered, the metre 
could be reconstituted with an error of a few millimetres 
only. This is distinctly reassuring. 
[CoranpgEaAv, Journ. de Phys., September, 1898.] 
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A COMPARISON BETWEEN CHARGING A SECONDARY 
CELL AT CONSTANT POTENTIAL AND AT CON- 
STANT CURRENT, MORE ESPECIALLY AS REGARDS 

` EFFIOIENCY.* 


BY A. A. CAHEN AND J. M. DONALDSON. 


Introduction. — Till a short time ago, it has been the custom 
to charge secondary cells with а constant, or approximately 
constant, current, but lately the experiment has been tried of 
charging at constant potential, thereby reducing considerably 
the time needed for charging. The saving of time thus 
effected is often of very great importance, but in other par- 
ticulars the method may be inferior to the more usual one— 
namely, that of charging at constant current. It was in 
order to compare the efficiencies (more especially) obtained 
with the two methods, that the following series of tests were 
carried out in the laboratories of the Central Technical Col- 
lege, South Kensington. 

The same cell was tested by the two methods, in order to 
afford a just comparison. It was charged, in the first series of 
tests, at constant P.D., and discharged at constant current; 
in the second series it was charged at constant current and 
discharged at the same constant current as in the first series. 


Cell Used.—The cell made use of was of the Tudor type, 
known as No. 11 L. a., and had five plates, two positive and 
three negative, the former being unpasted and the latter 
pasted. 

Capacity (amp. hrs.) ...... 140 120 108 
Discharge current (amps) 14 24 86 
Charging current (amps) 20 20 20 

Its outside dimensions were—length 94in., width 5}in., 
height 18in. 

The plates were kept about half an inch apart by glass tubes. 

It must be mentioned that the cell had been subjected to a 
number of charges at constant P.D., before the present tests 
were carried out. 

Experiments Performed.—Below are given the tests made on 
the cell in the order in which they were undertaken. In 
using each method the cell was repeatedly charged and dis- 
charged without intermission until it had arrived at a “ steady 
state "—that is, until precisely the same results were obtained 
in successive cycles. This was shown by the charge and dis. 
charge curves for successive cycles becoming co-incident. 

When this was the case it was certain that the cell had 
ceased to draw upon any store of energy put into it during 
chargings preceding the tests, and was, during discharge, 
simply converting the chemical energy put in during the 
previous charge, into electrical energy again. 

On February 24, 1898, after a preliminary discharge, the 
cell was charged at a constant P.D. of 2:508 volts, and charging 
was continued until the current had fallen to 10 amperes. 
Tho cell was then discharged, а& a constant current of 86 
amperes, until the P.D. had fallen to 1:815 volts. The interval 
between charge and discharge was usually only one minute 
and seldom exceeded two minutes, being sometimes as little 
as half a minute. Any recuperative effects were thus prac- 
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Its capacity was listed 
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tically eliminated. In all 50 charges and discharges within 
the same limits as the above were carried out, the 51st charge 
being given on March 4th, and the cell leſt charged. 

On March 7, 1898, after a preliminary discharge, charging 
at constant current was begun. The charging current was 
kept constant at 20 amperes, and charging was continued 
until the P. D. at the terminals of the cell had risen to 
2:508 volts. This point was decided upon chiefly because the 
rise of P.D. was here most rapid and so the precise moment 
for stopping the charge could be most accurately obtained. 
Discharge took place with precisely the same limitations as 
after & constant P.D. charge, namely, the current was kept 
constant at 96 amperes and discharge was continued until the 
P.D. had fallen to 1:815 volts. 

However, as the watt-hours that could be put into the cell 
when charging at constant current were only about 187, as 
compared with 280 put in by a constant P.D. charge, it was 
decided to charge still further. Therefore in the twenty-third 
and all following charges, the P.D. was let rise to 2:58 volts 
before charging was stopped. . This increased the watt-hours 
that could be put to abont 150—still а small value compared 
with that obtained by the constant P.D. method. It was not 
thought advisable to charge to a still higher limit, because the 
plates were, at the end of the charge, gassing very violently, 
and though the discharge capacity might have been increased 
by going higher, yet it would have been at the sacrifice of 
efficiency. 


Fic. 1. 


This small capacity caused us to surmise that the large 
currents that flowed during the early parts of the constant 
P.D. charges had damaged the cell, and so, when it was 
thought that the cell had arrived at the steady state, at the 
end of charge 46, charging at constant P.D. was again sta 
after an interval of 25min., the cell having been discharged 
previously almost to the limit. A very few tests were enoug 
to show that the capacity obtainable by this method had not 
appreciably diminished, and, after seven charges and dis- 
charges, a final charge was given, and the experiments were 
brought to an end on March 18, 1898. 

The cell at the end of the tests showed no outward signs of 
deterioration. The plates were quite straight and the amount 
of sediment at tho bottom of the coll had not notably increased. 


Instruments and Ecperimental Methods. The cell was charged 
from 6 pairs of accumulators all in parallel. During the 
constant P.D. charges, very large currents flowed at the 
beginning of the test, and it was found convenient to use two 
ammeters in parallel. Of these one was an Evershed instru- 
ment reading up to 160 amperes and the other was a Weston 
reading up to 100 amperes. In a constant P.D. test, the 
two were in parallel at the start, but when the current 
fallen below 100 amperes, the circuit of the Evershed was 
broken and the Weston only was used. In the discharges and 
in the constant current charging, the Weston ammeter was 
used alone. 
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The following letters refer to Fig. 1 :— 


„Gassing (by which is meant evolution of hydrogen 


A,, Evershed ammeter, with R, a carbon resistance, in | bubbles at the negative plate) was found to occur when the 


series. 

Ay, Weston ammeter, with R,, a carbon resistance, in 
series. 

S, а two-way switch for changing from charge to dis- 
charge. 


TT, the terminals to which the charging cells were joined. 

V, а Hartmann and Braun voltmeter reading up to 8 
volts and connected permanently with the tcrminals 
of the cell C. 

C, the Tudor Cell under test. 


Density.—Density readings were taken on a hydrometer 
which it was not easy to read accurately, owing to the narrow 
space in which it floated. The instrument was liable to be 
m either against the plates, or against the sides of the 
cell. 


E.M.F.—Readings of the E.M.F. were taken at the end of 
the charges and discharges, but it was very difficult to 
discriminate between the natural swing of the voltmeter 
pointer, and the effect caused by the rising or falling E. M. F., 
immediately after the circuit was made or broken. After a 
charge at constant P.D., the pointer usually fell in a series of 
jerks and the reading taken was that after the first rush down 


Was over. 


RESULTS OF TESTS. 
CHARGING AT CONSTANT POTENTIAL. 


Efficiencies and Capacities.—After the first 12 charges and 
discharges of the first series of tests, the cell seemed to have 
settled down into a more or less steady state, but the efficiency 
varied from test to test in a somewhat unsteady way. This 
was, no doubt, partly due to the difficulty in determining the 
exact minute of the discharge when the P.D. had fallen to 
1:815 volts. An error of a minute is quite easily made, and 
when discharge takes place at 36 amperes, this means a mis- 
take of 0'6 ampere-hour іп the capacity. Hence, if the dis- 
charge is stopped one minute too soon, the efficiency for that 
test will be lower, and for the next higher than what it really 
should have been. 

Fig. 2 shows the curves connecting current and time for 
charges 44 and 45 of the first series, and Fig. 9 the same 
curves for charges 6 and 7 of the second series of constant 
P.D. tests. Fig. 4 gives the discharge curves for experiments 
6 and 7 of the second series. It will be seen that the two 
sets of points lie practically on the one curve, showing that 
the cell had attained to a steady state. 

The results of tests 37-46 (inclusive) of the first series 
were averaged out to get the mean efficiency, and the 
results of tests 6 and 7 of the second series were also 
averaged. The results of tests 18-49 of the first series gave 
an average efficiency very nearly the same as the former, and 
all the three sets of efficiencies and capacities are set forth 
below :— 1 
Amp.-hrs Watt-hrsjAmp.-hrs Watt-hrs Quantity] Energy 

putin put in |taken out|taken out/efficiency ſefficiency 


let sories 37.46 01:89 2304 | 86:07 | 1655 ! 937% | 71% 
lat series 13-49| 91:97 2507 | 85:99 | 1632 ' 95-48 | 70°76 
2nd series 677 | 95:6 255 852 161 ! 9101 | 68:52 


Testa. 


Density.—'The density of the acid was high (1:185 – 1:196) 
in the first few tests, but by the ninth it had fallen to 
(1:159 – 1:175) and remained so afterwards until the end of 
theseries. In the second series the density was (1:154 — 1:174). 

The manner of variation is shown in the curves. Fig. ö is for 
charges 6 and 7 (second series), showing how the density rises as 
charging proceeds, and Fig. 6 connects time and density for dis- 
charges 6 and 7 (second series). From theso it is seen that the 
fallof density during discharge is nearly proportional to the 
quantity taken out, and that the rise of density during charge is 
probably proportional to the quantity put in, as the curve 
connecting time from the beginning of the charge and density, 
rises steeply at first and has a tendency to become flat at the 
end, corresponding with the rapid rate of charging at the 
start and the greatly diminished rate at the end of the charge. 


Current during Charging (amperes), 
& 


rapid fall of current had ended—that is, when the current and 
time curve had begun to bend round so as to become nearly 
asymptotic to the axis of time. The current at this point is 
about 20 amperes, and it occurs when about two-thirds of the 
charging time has elapsed. 

In the last charge it was noticed that, quite at the beginning, 
minute bubbles of gas (presumably oxygen) were freely 
liberated at the surface of the positive plates. This action 
became very small at the end of the charge, and was at no 
time at all comparable with the evolution of hydrogen. 


Resistance.—As before mentioned, it was not easy to find 
out the true E.M.F. of the cell at the end of charge and of 


100 


S 


10 


Time from beginning of Charge (minutes). 
Fic. 2.--Tudor Cell. Charging at Constant P.D. of 2:508 volts. Ist Set of 
Tests. Charge 44 x , Charge 45 o. 


discharge. In the one case it would be read too low and in 
the other too high, giving too large & value for the resistance 
in each case. Again, at the beginning of the charge and dis- 
charge, although the E.M.F. is read easily enough, yet in the 
one instance the initial current cannot be found with any 
degree of certainty (especially as two ammeters have to be 
read), and also the P.D. will not, as а rule, be 2:508 volts on 
first switching on ; and in the other case the P.D. of the cell 
alters so rapidly that it is hard to read, and also the current 
will not be 86 amperes, as a rule, when the circuit is made. 
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Current during Charging amperes). 
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The resistances during the last few tests of the second charging time has about half elapsed. After this the fall in 
Series are roughly :— 


current is much more gradual, and the curve shows a tendency 
At beginning of charge, 0:0083 ohm. to become asymptotic to the axis of time. 
At end of charge, 0:01 ohm. 


At beginning of discharge, 0:0043 ohm. 
At end of discharge, 0°0088 ohm. 


А NN + ИШИ 
. WI a кин 
кийиниш 
= 0 1 50 60 
Time From Бн MN 1f Charge (minutes), 
Fig. 5. — Tudor Cell. Charging at Constant P.D. — of Acid and Time. 
120 


On most occa sions it was noticed that the current rose from 
its initial value before beginning to fall, but it was not until 
the latter part of the test that it was found that the current 
first fell, and then rose again to a maximum before the rapid 
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ШИШ ИШИН . Fro. 6.— Tudor Cell. Discharging at Constant Current m а Charge at 
— TAT — Constant P. D. Density of Acid. Second Series Discharge, 6x. Dis. 


charge, 7 o. 


fall started. Unless frequent readings are taken it is easy to 
miss this point. 


To illustrate this curious behaviour more olearly the initial 
parts of the charge curves for tests 41 and 50, first series, are 
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Time from beginning of Charge (minutes). 
Fiu. 5.—' Tudor Cell. Charging at Constant P.D. 2:508 volts. 2nd Series 
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a. о 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 
Time from beginning of Discharge (minutes). 
Fic. 4.—Tudor Cell. Discharging at Constant Current of 36 amperes 
after a Charge at Constant P.D. of 2:508 volts. 2nd Series, Discharge 
6 x, Discharge 70. 


1 3 4 6 6 7 8 9 10 11 18 
eme from beginning of Charge (minutes). 


Fic. 7.—Tudor Cell. Charging at Constant P.D. Initial Portion to 9n 
enlarged scale. Charge, 41 x. Charge, 50 o. 


Shape of Curves.—The way in which the current falls as 
charging proceeds may be seen in Figs. 2 and 8. Neglecting, 
for а moment, a curious initial feature of the curve, it may be 
seon that the current at first remains for about five minutes 

at а high value and then falls at а very rapid rate till the 


shown to an enlarged scale in Fig. 7, and here the swift fall- 
ing апа rising again are plainly seen. This drop was usually 
about 15 amperes, and was all over by the ads three minutes. 


THE ELECTRICIAN, SEPTEMBER 16, 1898 


677 


It was thought that this fall might be due to the evolution 
of an enormous quantity of hydrogen, more than was needed 
for the reduction of the lead sulphate, and that this increased 
the resistance of the cell or introduced a high back E.M.F. 
When the surplus gas had been taken up this resistance or 
E.M.F. would fall, and the current would, of course, rise, but 
would fall again as the E.M.F. of the cell increased as charg- 
ing was continued. 

To test this theory, during charge 50, first series, air was 
blown into the cell through five tubes; but no difference in 
{һе curve (see Fig. 7) was noticed, the jets of air having 
probably been too coarse to expel the hydrogen, this latter 
being the object of the operation. 

There is a notable difference between the shapes of Ше 
discharge curves after a charge at constant P.D. and after a 
charge at constant current. In Fig.8 are shown, side by side, 
discharge curves as given by the two systems. After a con- 
stant P.D. charge the initial fall of P.D. during discharge is 
all over in five minutes, and the P.D. remains nearly constant 
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Time from beginning of Discharge (minntes). 
Ето. 8.—Tudor Cell. Comparison of Initial Parts of Discharge Curves. 
x Discharge 43 after a Constant P.D. Charge. 
о Discharge 45 after a Constant Current Charge. 


for some time after. But after a constant-current charge the 
initial fall of P.D. is not so abrupt, and extends over nearly 
10 minutes, and after this drop the P.D. falls continuously 
without a level portion 

( To be concluded.) 


THE GENERAL ELECTRIC COMPANY'S WORKS. 


An enjoyable and instructive excursion was organised by 
the General Electric Co. «n the 8th inst., to enable some 
members of their staff, and other friends, to visit the Com- 
pany’s works at Manchester. 

Owing to the increase of their business, the Company has 
found it necessary to erect some large buildings for their 
supply house, and also extensive additions to the works in 
Adelphi, Salford. The supply house is a building of six 
storeys, with a frontage of 76ft. by 90ft. deep. The building 
is served by two direct-coupled, electrically-driven lifts— one 
for passengers, the other for goods. On the ground floor, at 
the back, is a boiler house and coal bunker. Steam is sup- 
plied to an engine in the basement, and for heating purposes 
throughout the building. The boiler is fitted with a Green’s 
economiser; the scrapers being driven by a direct coupled 
motor. The ground floor is allocated to the sale’s department, 
while the rest of the floors are set aside chiefly for large store- 
rooms, show-rooms, and offices. Every floor of the building 
is furnished with suitable fire appliances and intercommuni— 
cation by telephone. 

The inspection of the Peel works was very interesting, but 
the time at disposal prevented justice being done to or more than 
a casual survey being made of the various departments. The 
building has five floors besides the ground floor, which is 
occupied by the woodworking machinery, large stamping 
presses, an polishing buffs, 


The first floor is devoted to stores, and also contains the 
despatch department, which, by the way, is well served by an 
electrically-driven travelling crane. On this floor is installed 
the automatic screw making machinery and a large number of 
turret lathes, in use also for the quick production of various 
circular work. 


Ета. 2.—100-n.r. Three-phase Inductor Type Motor. 


The second floor is devoted to the manufacture and testing 
of instruments, bells and telephones ; the instrument testing 
department being particularly well supplied with the necessary: 
standard instruments and arrangements for calibrating and 
standardising measuring instruments. Arc lamps, resistances, 
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Fic. 3.—Three-phase Motor-driven Pump. 


switches and switchboards are dealt with on the third floor, 
while the fourth and fifth floors are devoted to pattern rooms, 
drawing and ordinary offices. 

The woodworking shop is provided with dust and shaving 
collectors worked by elecirically-driven fans, which exhaust 
the air and therewith the shavings from the neighbourhood of 
the machines served, and discharge near the boiler furnaceg 
below. Тһе sections of shafting are driven, throughout the 
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works, by electricity, some heavy machinesb eing driven inde- 
pendently by individual motors fitted to the base-plates or 
columns. А 7ft. radial drill thus fitted with a 8 н,р. three- 
phase motor is shown in Fig. 1. 

Part of the transmission is by three-phase and part by con- 
tinuous current. Power is generated by two Lancashire 
boilers of a combined capacity of 800 н.р. A Green's есопо- 
miser is installed, with electrically-driven scrapers. There 
are two engines--a vertical high-speed one, driving а con- 
tinuous-current dynamo, and a fine horizontal tandem-com- 
pound Corliss mill engine of about 800 n.»., rope-driving on to 
a countershaft, from which are driven five generators, of 
which four are continuous current dynamos, one of 120 n.» 
and three smaller, aggregating 10) н.р The fifth generator 
is an inductor type three-phase 115 н.р. machine, running at 
450 revolutions per minute, and delivering current at a 
frequency of 45 & per second. At present about 400 тн.р. is 
absorbed in running the works. In the heavy engineer- 


at 1,000 volts, 40 cycles per second'frequency, 400 revolutions 
per minute, and direct coupled to a high-speed engine. The 
pressure is to be reduced by stationary transformers at the 
sub-stations so as to supply two rotary (three-phase to con- 
tinuous current) converters, delivering at 200 volts. A novel 
and useful combination instrument is being made by the Com- 
pany for continuous-current testing purposes, known as 
the Stanley combination instrument. The instrument 
is of the usual round dial form, and is primarily a 
galvanometer of the D’Arsonval type, having its coil pivoted 
and controlled by two springs, by means of which current is 
led into and out of the coil. Used as a galvanometer, а cur- 
rent of 0:00004 amperes is, we are told, easily measured, so 
that, with a constant potential of 200 volts, insulation resist- 
ance can be tested up to 5 megohms. By using a high resist- 
ance in series with the moving coil the instrument may be 
used as a voltmeter. А shunt provided, enables current to be 
measured up to about 12 amperes. There are four terminals: 


Fic. 1.—-7ft. Radial Drill driven by Three-phase Currents. 


ing shop various dynamos and three-phase motors and 
generators were in course of construction and testing, in- 
cluding а booster for Leyton (53 amperes by 300 volts), 
a 150 kilowatt, +ix-pole continuous-current generator, and 
three smaller multipolar dynamos for the London and 
North- Western Railway Co. We illustrate in Fig. 2 a 100 н.р. 
three-phase motor, manufactured in the works and supplied 
to the Consolidated Goldfields Co. of South Africa. The 
speed of the machine at full load is 595 revolutions per minute 
at 80 cycles, and 110 volts pressure. Its weight is 44 tons. 
In Fig. 9 is shown a view of an electrically-driven pump 
operated by a three-phase motor made atthe works. А 75 н.р. 
and several smaller motors, coupled to horizontal three-throw 
pumps, have been supplied to the above Company in South 
Africa. An interesting three phase plant is on hand for the 
London and North-Western Railway Co. The generator, of 
the inductor type, is being made for an output of 60 kilowatt. 


опе, common to #1 three combinations, one for the voltmeter, 
one for the galvanometer, and one with a screw-down switch 
forthe ammeter. A similar combination for testing mcan- 
descent lamps, &c., enables pressure and current to be read in 
quick succession by merely operating the switch without alter- 
ing the connections. The extreme normal ranges are, We 
understand, 800 volts, 15 amperes with a galvanometer sensl- 
tiveness of 0:00005 amperes per division; but, of course, 
by increasing the resistances and shunts higher readings may 
be taken. These instruments are made up in gun. metal or 
aluminium cases, the latter weighing two pounds less than 
the former. | | 
Another instrument of interest is the McWhirter shielded 
voltmeter in which the ordinary brass bobbin of ше coil 5 
replaced by an ironclad bobbin making the instrument thus 
{тсе from the influence of extraneous fields. We give in 
Fig. 4 a front and side sectional elevation of this instrument, 
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ihe winding within the iron envelope not being shown. It 
wil be noticed that so completely is the coil and action 
screened that there is little error to be feared from the 
influence of outside magnetic fields. The error due to 
residual magnetism is stated to be no greater than in the 
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case of an instrument against which it was compared in this 
respect. We have already referred * to the result of tests of 
these instruments made by Prof. Jamieson. 


—— 


PROF. AYRTON'S PRESIDENTIAL ADDRESS TO 
SECTION А OF THE BRITISH ASSOCIATION.! 


А year ago Section А was charmed with a Presidential Address 
on the poetry of mathematics, and if, amongst those who entered 
the Physics lecture theatre at Toronto on that occasion, there were 
any who had a preconceived notion that mathematics was a hard, 
dry repellent type of study, they must, after hearing Prof. Forsyth's 
eloquent vindication of its charms, have departed convinced that 
mathematics resembled music in being a branch of the fine arts. 
Such an address, however, cannot but leave а feeling of regret 
amongst those of us who, engulfed in the whirl of the practical 
science of the day, sigh for the leisure and the quiet which are 
necessary for the worship of abstract mathematical truth, while the 
vain etfort to follow in the footateps of one gifted with such winning 
eloquence fills me with hopeless despair. Section A this year is 
very fortunate in having its meetings associated with those of an 
„International Conference on Terrestrial Magnetism and Atmospheric 
Electricity, which is attended by the members of the Permanent 
Committee for Terrestrial Magnetism and Atmospheric Electricity” 
of the International Meteorological Conference." It has been 
arranged that this Permanent Committee, of which Prof. 
Rücker is the President, shall form part of the General Committee 
of Section A, and also shall act as the Committee of the Inter- 
national Conference, which will itself continue a separate depart- 
ment of Section A. For the purpose, however, of preparing a 
report to the International Meteorological Conference, and for 
similar business, this Permanent Committee will act independently 
of the British Association. My first duty to-day, therefore, 
consists in expressing the honour and the very great pleasure which 
I feel in bidding you, members of the International Conference, 
most heartily welcome. 

Among the various subjects which it is probable that the Con- 
ference may desire to discuss, there is one to which I will briefly 
refer, ав I am able to do so in a triple capacity. The earth is an 
object of much importance, alike to the terrestrial magaetician, the 
telegraph electrician, and the tramway engineer; but while the 
first aims &t observing its magnetism, and the second rejoices in the 
absence of the earth currents which interfere with the sending of 
messages, the third seems bent on converting our maps of lines of 
force into maps of lines of tramway. It might, therefore, seem as if 
electric traction—undoubtedly а great boon to the people, and one 
that has already effected important social developments in America 
and on the continent of Europe—were destined in time to annihi- 
late magnetic observatories near towns, and even to seriously inter- 
fere with existing telegraph and telephone systems, Already the 
principle of thesurvival of the fittest is quoted bysome electrical engi- 
neers, who declarethat if magneticobservatories are crippled through 
the introduction of electric tramways, then so much the worse for 
the observatories. Апа I fear that my professional brethren only 
look at me askance for allowing my devotion to the practical appli- 
cations of electricity to be tainted with a keen interest in that 
excessively small, but none the less extremely wonderful, magnetic 
force which controls our compass needles. But this interest 
emboldens me to ask again, Can the system of electric traction 
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that has already destroyed the two most important magnetic obser- 
vatories in the United States and British North America be the 
best and the fittest to survive? Again, do we take such care, and 
spend such vast sums, in tending the weak and nursing the sick 
because we are convinced that they are the fittest to survive ? May 
16 not perhaps be because we have an inherent doubt about the 
justness of the survival of the strongest, or because even the 
strongest of us feels compelled to modestly confess his inability to 
pick out the fittest, that modern civilisation encourages not the 
destruction but the preservation of what has obvious weakness, on 
the chance that it may have unseen strength ? 


When the electrical engineer feels himself full of pride at the 
greatness, the importance, and the power of his industry, and 
when he is inclined to think slightingly of the deflection of a little 
magnet compared with the whirl of his 1,000 н.р. dynamo, let him 
go and visit a certain dark store-room near the entrance hall of 
the Royal Institution, and, while he looks at some little coils there, 
ponder on the blaze of light that has been shed over the whole 
world from the dimly-lighted cupboard in which those dusty coils 
now lie. Then he may realise that while the earth as a magnet has 
endured for all time, the earth as а tramway conductor may at no 
distant date be relegated to the class of temporary makeshifts, and 
that the raids of the feudal baron into the agricultural fields of his 
neighbours were not more barbarous than the alarms and excursions 
of the tramway engineer into the magnetic fields of his friends. 

А very important consideration in connection with the rapid 
development of physical inquiry is the possibility of extending 
our power of assimilating current physical knowledge. For so 
wide have grown the limits of each branch of physics, that it 
has become necessary to resort to specialisation if we desire to 
widen further the region of the known, Оп the other hand, 
so interlinked are all sections of physics, that this increase of 
specialisation is liable to hinder rather than assist advance of the 
highest order. Ап experimenter is, therefore, on the horns of 
a dilemma—on the one hand, if he desires to do much he must 
confine himself more or less to one line of physical research, while, 
on the other hand, to follow that line with full success requires а 
knowledge of the progress that is being made along all kindred lines. 
Already an investigator who is much engaged with research can 
hardly do more as regards scientific literature than read what he 
himself writes—soon he will not have time to do even that. 
Division of labour and co-operation have, therefore, become as 
important in scientific work as in other lines of human activity. 
Like bees, some must gather material from the flowers that 
are springing up in various fields of research, while others must 
hatch new ideas. But, unlike bees, all can be of the worker 
clase, since the presence of drones is unnecessary in the 
Scientific hive. Eoglishmen have long been at a disadvantage 
in not possessing any ready means of ascertaining what lines of 
physical inquiry were being pursued in foreign countries— 
or, indeed, even in their own. And, so far from making it 
easier to obtain this information, our countrymen have, I fear, 
until quite recently, been guilty of increasing the difficulty. 
For every college, every technical school in Great Britain—ani 
their number will soon rival that of our villages—seems to feel it 
incumbent on itself to start a scientific society. And in accord- 
ance with the self.reliant character of our nation, each of these 
societies must be maintained in absolute independence of every 
other society, and its proceedings must be published separately, 
and in an entirely distinct form from those of any similar body. 
To keep abreast, then, with physical advance in our own country 
is distinctly difficult, while the impossibility of maintaining even a 
casual acquaintance with foreign scientific literature lays us open 
to a charge of international rudeness. There is, of course, the 
German Beibliitter, but the Anglo-Saxon race, which has spread 
itself over so vast а portion of the globe, is proverbially deficient 
in linguistic powers, and consequently, till quite recently, informa- 
tion that was accessible to our friends on the Continent waa closed 
to many workers in Great Britain, America, and Australia. 

Influenced by these considerations, the Physical Society of 
London, in 1895, embarked on the publication of abstracta from 
foreign papers on pure physics, and, as it was found that this 
enterprise was much appreciated, the question arose at the end of 
the following year, whether, instead of limiting the journals 
from which abstracts were made to those appearing in foreign 
countries, and the papers abstracted to those dealing only with 
pure physics, the abstracts might not with advantage be enlarged, 
во as to present a résumé of all that was published in all languages 
on physics and its applications. The first application of physics 
which it was thought should be included was electrical engineering, 
and so negotiations were opened with the Institution of Electrical 
Engineers. After much deliberation on the part of the representa- 
tives of the two societies, it was finally decided to start a monthly 
joint publication, under the management of а committee of seven, 
two of whom should represent the Institution of Electrical En- 
gineers, two the Physical Söciety, and three the two societies 
jointly. Science Abstracts was the name selected for the period. 
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ical, and the first number appeared in January of this year. 
A section is devoted to general physics, and a separate section 
to each of its branches; similarly a section is devoted to general 
electrical engineering, and а separate section to each of its more 
important sub-divisions. The value of Science Astracts is already 
recognised by the British Association as well as by the Institution 
of Civil Engineers, for these societies make a liberal contribution 
towards the expenses of publication, for which the Physical Society 
and the Institution of Electrical Engineers are responsible. At no 
distant date it is thought that other bodies may co-operate with us, 
and we have hopes that finally the scheme may be supported by the 
Scientific societies of many Anglo-Saxon countries. For our aim is 
to produce, in a single journal, a monthly record in English of the 
most important literature appearing in all languages on physies and 
its many applications. This is the programme—a far wider one, be 
it observed, than that of the Beibliitter—which we sanguinely hope 
our young infant Science Abstracts will grow to carry out. The 
saving of time and trouble that will be effected by the publication 
of such а journal can hardly be over-estimated, and the relief 
experienced in turning to a single periodical for knowledge that 
could hitherto be obtained solely by going through jnnumerable 
scientific newspapers, in many different languages, can only be 
compared with the sensation of rousing from a distracting and 
entangled dream to the peaceful order of wakeful reality. I there- 
fore take this opportunity of urging on the members of the British 
Association the importance of the service which they can indi- 
vidually render to science by helping on an enterprise that has 
been started solely in its aid, and not for commercial purposes. 


The greatest of the debt owed by industry to pure science is 
often impressed on us, and it is pointed out that the compa- 
ratively small encouragement given by our nation to the develop- 
ment of pure science is wholly incommensurate with the 
gratitude which it ought to feel for the commercial benefits 
science has enabled it to reach. This is undoubtedly true, and 
no one appreciates more fully than myself how much commerce 
is indebted to those whose researches have brought them—it may 
be fame— but certainly nothing else. The world, however, appears 
to regard as equitable the division of reward, which metes out tardy 
approbation to the discoverer for devising some new principle, а 
modicum of the world's goods to the inventor for showing how this 
principle can be applied, and а shower of wealth on the contractor 
for putting the principle into practice. At first sight, this appears 
like the irony of fate, but in fact the world thus only proves that it 
is human by prizing the acquisition of what it realises that it stands 
in need of, and Ly valuing the possession of what it is able to 
comprehend. Now is there not a debt which those who pursue 
pure acience are in their turn equally forgetful of— viz., the debt 
to the technical worker or to some technical operation for the 
inception of a new idea? For purely theoretical investigations 
are often born of technics, ог, as Whewell puts it, Art is 
the parent, not the progeny, of science; the realisation of 
principles in practice forms part of the prelude as well as of the 
sequel of theoretical discovery." I need not remind you that the 
whole science of floating bodies is said to have sprung from the 
solution by Archimedes of Hiero's doubt concerning the trans- 
mutation of metals in the manufacture of his crown. In that 
case, however, it was the transmutation of gold into silver, and 
not silver into gold, that troubled the philosopher. Again, in the 
„History of the Royal Society at the End of the Eighteenth Cen- 
tury,” Thomson says regarding Newton, A desire to know 
whether there was anything in judicial astrology first put him 
upon studying mathematics. He discovered the emptiness of that 
study as soon as he erected a figure ; for which purpose he made 
use of one or two problems in Euclid. .. He did not then 
read the rest, looking upon it as a book containing only plain and 
obvious things." The analytical investigation of the motion of 
one body round an attracting centre, when disturbed by the attrac- 
tion of another, was attacked independently by Clairault, D'Alem- 
bert, and Euler, because the construction of lunar tables had such 
a practical importance, and because large money prizes were offered 
for their accurate determination. "The gambling table gave us the 
whole Theory of Probability, Dernoulli's and Euler’s theorems, and 
the first demonstration of the binomial theorem, while a request 
made to Montmort to determine the advantage to the banker in the 
game of pharach started him on the consideration of how 
counters could be thrown, and so led him to prove the multi- 
nomial and various other algebraical theorems. Lastly, may not the 
gambler take some credit to himself for the first suggestion of the 
method of least squares, and tho first discussion of the integration 
of partial differential equations with finite differences contained in 
Laplace's famous ‘‘Théorie Analytique des Probabilités”? The 
question asked Rankine by James R. Napier regarding the horse- 
power which would be necessary to propel, at à given rate, а vessel 
which Napier was about to build, resulted in the many theoretical 
investigations carried out by Rankine on water lines, skin friction, 


stream lines, &. For, as Prof. Tait has said, Rankine, by his 


education as a practical engineer, was eminently qualitied to recog- 


nise the problems of which the solution is required in practice ; 
but the large scope of his mind would not allow him to be content 
with giving merely the solution of those particular cases which most 
frequently occur in engineering as we now know it. His method 
invariably is to state the problem in a very general form, find the 
solution, and apply this solution to special cases." Helmholtz 
studied physiology because he desired to bea doctor, then physics 
because he found that he needed it for attacking physiological 
problems, and lastly mathematics as an aid to physical research. 
But I need not remind you that it is his splendid work in mathe- 
matics, physics and physiology, and not his success in ministeri 
to the sick, that has rendered his name immortal. Did not Kepler 
ask: How many would be able to make astronomy their business 
if men did not cherish the hope of reading the future in the skies?" 
And did he not warn those who objected to the degradation of 
mingling astrology with astronomy, to beware of ''throwing away 
the child with the dirty water of its bath" ! Even now, may we not 
consider all the astronomical research work done at the Royal 
Observatory, Greenwich, as a bye-product, since the Observatory is 
officially maintained merely for the purposes of navigation? And 
are there not many of us who feel assured that, since researches 
in pure physics and the elucidation of new physical facta must 
quite legitimately spring from routine standardising work, the most 
direct way—even now at the end of the nineteenth century of 
gecuring for the country а National Physical Laboratory is to speed 
forward a Government standardising institute?! 


ELECTRICITY WORKS ACCOUNTS. 


Burnley Municipal Electric Supply Works. 

The Burnley Corporation commenced electric supply in Sep- 
tember, 1893, and has, therefore, completed its fourth year of 
working. Of a total borrowed capital of £26,750 raised by 
loans on mortgage £1,960 has been extinguished by means of 
the sinkine fund. 

The total capital expenditure has exceeded the amount 
borrowed by £2,092, having reached £28,812, representing £95 
per kilowatt of capacity of generating machinery. Tho largest 
proportion of this expenditure has been in plant, this item 
representing £10,350, or £34 per kilowatt. Corresponding to 
an increase in the number of consumers of from 175 to 215 
during the last year is an increase in the equivalent 8 с.р. 
lamp connection of from 13,722 to 15,889, or about 154 
per cent. 

The output (in units sold) has increased from 173,152 to 
197,722, or about 14 per cent. The total revenue having 
increased only about 114 per cent., the average price per unit 
has dropped from 5:24. to 4:64. ` 

The expenditure per unit shows a rise greatly due to the 
item of repairs and maintenance at the station ; it should be 
explained, however, that in this item is included a sum of 
£506 for battery renewals, provision for which to that amount 
having been set aside already, but not included in our analysis 
in any of the revenue items. Chiefly in consequence of this 
is the increase shown in the percentage ratio of total costs to 
revenue, viz., from 44:4 to 52:9. | 

The working profit for the year is £2,292 (including the 
£500 paid from reserve towards renewal of batteries). This 
has been absorbed by a payment of £834 to depreciation, 
£755 to the sinking fund, and £703 to interest on loans. 

Reading Electric Supply Co. 

The second table presented this week is that dealing with 
the accounts of the Reading Electric Supply Co. Although 
supply was first started in 1889, the present new station was 
only started in November, 1895. Of the total capital of £44,050 
received, £23,730 is by Ordinary shares, and £20,320 has been 
raised by Four per Cent. Debentures. A total sum of £42,412 
has been expended as capital, representing £118 per kilowatt of 
capacity of plant installed. The number of consumers have 
risen from 158 to 201 and the equivalent lamp connection 
from 8,708 to 12,299 or about 41 per cent., while correspond- 
ing with this is an increase in the output of about 50 per cent. 

The revenue attendant upon this output is £3,179—an 
inerease of about 49 per cent. over the preceding year. The 
costs per unit, however, shows an appreciable rise over the 
already high figure in 1896, especially for a station so long 
established. The working profit of £441 has been more than 
swallowed up by interest on loans and depreciation, resulting 
in a deficit, including that of 1896, of £765. 
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Undertaking Worked dy. 4 oan ces 
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Oil, waste, water, stores — M 
Wages At Station вооа — 
' Repairs and maintenance at station 42 4 
Distribution of electrioitj . . F 
Wages, . ?Ä I 
Repairs, renewals of mains, & . 
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FINANCIAL RESULTS— 
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Sum carried to Depreciation Fund .................. 
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BALANCE FROM LAST ACCQUNT .......................... 
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PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity _........................ 
REVENUE PER KILOWATT CAPACITY ................ А 
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BURNLBY.—REXARKs—a Over-expended. 5 Carried to Borough Fund, с Being balance of charges for work done. 


READINC. 


Reading Electric Supply Company. 
1889. 


BURNLEY. 
Burnley Corporation. 
1893. 
3-wire continuous-current with batteries. 
W. R. Wright. 


Alternate-current transformer sub-station. 
Arthur T. Cooper. 
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and of the International Conference on Terrestrial Magnetism 
and Atmospheric Electricity, in their presidential addresses 
—abstracts of which wil be found in another part of our 
issue—protested in strong language against the interference 
of terrestrial magnetic observations caused by the proximity 
of electric tramways to magnetic observatories. Two of these 
observatories, one at Washington and the other at Toronto, 
had already been completely disabled by the neighbouring 
trolley tramways; the influence of the City and South 
London Railway was to be detected at Greenwich, and the 
instruments at Kew were threatened. Indeed, the outlook 
was very grave; and if a general adoption of the trolley 
system or of any earth-return system were to take place 
in this country, magnetic observation in the British 
Isles was doomed. Such was the purport of the indict- 
ment brought against electric traction on the opening 
day of the sectional meetings; but a more fearful hour was 
impending, when not only the observers of terrestrial mag- 
netism, but all and sundry who had any complaint to raise 
against the magnetic and electrolytic effects of electric tram- 
ways were to be given a hearing. Before a tribunal formed by 
a coalition of the Physical Science Section and the Inter- 
national Conference on Terrestrial Magnetism, Section G was 
summoned to stand and deliver as to how traction engineers 
proposed to obviate inconveniencing not merely magnetic 
observatories, but also telephones, telegraphs, gas and water 
pipes, and anything which is liable to electrical or magnetic 
disturbance or injury whatsoever. This tribunal was held last 
Tuesday morning in the lecture theatre of the Bristol Museum, 
under the presidency of Prof. Ayrton, and a large and distin- 
guished audience assembled to hear the evidence against the 
delinquents, who, we may observe, were but poorly repre- 
sented. Either traction engineers had not received sufficient 
notice of the inquiry which would be instituted against them, 
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or else they were too busy laying trolley lines about the 
country in defiance of the tribunal, for certain it is that they 
were conspicuous by their absence. This conduct, it is true, 
was not quite regarded as contempt of court; but, never- 
theless, judgment went by default. 

Before, however, discussing the conclusions of this im- 
portant assembly we must enter into further detail as to the 
statements which were made by way of presenting a case 
against electric railways. The proceedings were inaugurated 
by a short address by Dr. ScHorr, of the United States 
Observatory at Washington, who gave evidence as to the in- 
terruption of useful work at that observatory on account of the 
disturbances caused by earth currents and magnetic induction. 
Prof. Ricker, President of the International Conference 
on Terrestrial Magnetism, followed with a clear and concise 
account of the deplorable havoc produced by the City and South 
London Railway. He exhibited a number of diagrams showing 
the disturbances of a declination needle at different distances 
from that railway, also other diagrams showing the enormous 
effect produced by the earth-return currents. Prof. Rücker 
declared that magneticians had no desire to stop the spread of 
electric traction ; but the object of the inquiry was to discover 
some means by which electric traction might be extended with- 
out interfering with magnetic observations. At Kew they had 
been threatened, owing to the projected electric tramways in 
the neighbourhood. We are glad, however, to learn that the 
engineers met the Kew Observatory authorities in a friendly 
spirit, and that clauses satisfactory to the latter have been 
introduced into the Bill by which powers are sought to work 
these lines. The provisions affect only the magnetic induction 
influences, which are to be reduced to a negligible amount by 
keeping the return corductor within a certain distance from 
the feed and trolley conductors, viz., within one-hundredth 
of the distance between the tramway and the Observatory. 
Apparently the Kewauthorities are satisfied with this provision, 
and are not alarmed at the possibility of disturbance from earth 
currents. Probably, however, in other places a remedy for this 
also would have to be adopted, and Prof. Rtcker—expressing 
the opinion of many who were present and who subsequently 
spoke—sees no remedy other than complete insulation of the 
return conductor. Dr. EschEN HAGEN gave evidence as to the 
disturbances observed in Germany, and exhibited photographs 
conclusively showing that, where a magnetic observatory is in 
the vicinity of trolley lines, violent irregularities occur in the 
records of the instruments. We are not aware, however, that 
this accusation is denied by tramway engineers, and are at 
some loss to understand why so much time was spent in 
piling up evidence on what has long becn admitted on both 
sides. Be that as it may, the evidence on behalf of the 
observatories having been elaborated by several speakers, 
evidence on two other counts was given by Mr. W. H. 
Preece, who also placed electric supply station engineers 
in the dock in company with traction engineers. Telephone 
and telegraph circuits, he said, had not only been disturbed 
magnetically and by earth currents from electric railways, 
but there was an ever-present risk of similar disturbances on 
a still greater scale by electric supply stations. As long ago as 
1889 the accidental earthing of a large alternator at Deptford 
had ‘upset telegraph lines as far away as Leeds, had disturbed 
telephones and telegraphs throughout London and had thrown 
over the signals on the South Eastern Railway.” The remedy 
for telephone disturbance, he admitted, lay in the telephone 
circuit itself; but & similar remedy for telegraphs was not 
put forward. The use of the earth for electrical purposes 
by electric power engineers was severely deprecated by Mr. 
Preece on the ground that the earth belongs to the public. 


Whatever force there may be in this argument can be directed 
equally against the Post Office as against municipal or other 
tramways and electric supply works. We cannot turn from 
Mr. Preecr’s share of the discussion without alluding to his 
forecast of the probable arrangements for working the Inner 
Circle by electric traction. It is proposed to lay down а con- 
tinuous sleeper between the track rails, and to fix thereon two 
insulated copper conductors placed parallel at but a short 
distance apart. By means of two collector shoes the current 
would be taken up from one conductor and returned to the 
other. The use of copper for the working conductor is so 
novel and surprising that we should like to have further 
information as to the reasons for its adoption. 

Passing now to the next count in the indictment, we find 
the tramway engineers charged with injuring buried metal 
pipes belonging to gas and water works. The evidence on 
this head was ably brought forward by Prof. FLEMIxG, who 
did not hesitate to put the Board of Trade into the dock, side 
by side with the engineers. In fact, he made it appear that 
the Board of Trade was the more serious offender, inasmuch 
as, under the disguise of a regulation for preventing eleotro- 
lytic corrosion of these pipes, it sanctioned a practice that 
speedily resulted in their exccssive corrosion and destruction, 
The text of Prof. FLEMIxd's Paper will be found in our 
issue this week, and we may refer our readers to it for an 
account of the ingenious apparatus and careful experi- 
ments by means of which it is demonstrated that iron pipes 
in the neighbourhood of earth-return electric lines are not 
preserved from danger by the Board of Trade limit as to leak- 
age voltages. In this connection we may remind our readers 
that electrolytic corrosion has been found not only to occur m 
iron and lead pipes but also in the steel foundations of that 
modern type of building which has its most exalted exponent 
in the sky-scraper of America. 

The formal evidence of the several speakers already named 
having been taken, a general discussion on the subject was 
invited. This was opened by Prof. SiLvauvus Тномрѕом, whose 
opinions were summed up in his concluding outburst: “ Gentle- 
men, you are fighting a phantom!’’ By these words it was 
not intended that the alleged magnetic disturbances and elec- 
trolytic actions did not exist except in the imagination of the 
audience ; but that they might all be obviated by the simple 
expedient of abolishing continuous currents and working rail- 
ways and tramways by three-phase currents in insulated 
conductors. Prof. Ricker rose to say that this had no sort 
of connection with the prisoner in the dock, who had not only 
done the mischief alleged in the past, but threatened to do 
so in the future again and more extensively. Until there is 
actual practical evidence that the three-phase tramway is as 
satisfactory as the ordinary overhead trolley, from every 
important point of view, Prof. Tnoursox's suggestion will 
serve but little to alleviate the distress or allay the fears of 
those interested in magnetic observatories, or of those anxious 
not to have their gas and water pipes rapidly converted into 
sieves. Continuous currents, it seems to us, will for some 
time to come be used in the actual working conductors and 
motor machinery of electric tramways and railways, though, 
doubtless, the advantages of three-phase transmission will 
increasingly be recognised as regards the transmission of 
power over the main feeders. This being the casc, it remains 
to make adequate provision for the protection of scientific 
research, and of actual property in the vicinity of the lings, 
the security of which might otherwise be menaced by the 
magnetic and electrolytic effects of the traction currents. 
Such protection, we consider, is best to be found in 
the adoption of an insulated return conductor placed in such 
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& position relatively to the supply conductor as will reduce | 


magnetic disturbance to a negligible quantity. It would 
probably be unnecessary that such a system should bé adopted 
in rural districts remote from works liable to be injured by 
the effects we have been considering ; but for densely popu- 
lated districts, and in the vicinity of important magnetic 
observatories, this would appear to be a satisfactory solution 
of the difficulty. Nor need the cost of such a system be 
prohibitively great. 

As regards the opinion sometimes expressed by so-called 
practical men, that, in the strugele for existence, the survival 
of the fittest will see the triumph of electric traction over 
magnetic observatories, our views have already, in a previous 
issue, been laid before our readers, and they were referred to with 
approval by Prof. Réckea in his Presidential Address. It is, in 
our opinion, mere short-sighted folly on the part of so called 
practical men to believe that no practical good can result 
from the scientific researches of magneticians,” as they 
appear to be named, and others interested in the subject of 
the recent Conference at Bristol. Such а practician 
living in the time of Farapay would have laughed to scorn 
the idea that the movements of Fanapav's immortal ring, 
and the consequent excursions of his galvanometer needle, 
possessed any engineering importance. Practice must 
always wait upon theory, and the laboratory researches of 


to-day are an index of the greatest engineering feats of; 


to-morrow. It will be a sorry day for the practical side of 


science when it shall say to theory—“ Enough 1” 


— ee — — 


— — A 


THE BRITISH ASSOCIATION AT BRISTOL. 


The G8th annual meeting of the British Association, which 
has just been held at Bristol, was inaugurated by the address 
of its President, Sir William Crookes, an abstract of which 
we reprinted in our issue last week. Following the usual 
custom, this address was delivered on Wednesday evening, and 
on the following day the members divided among the nine 
sections, to which was added this year the International Con- 
ference on Terrestrial Magnetism and Atmospheric Electricity. 
This Conference met daily, and was throughout nominally 


affiliated with Section A, though it was held in a different 


building, and was under the control of a separate Committee, 
presided over by Prof. A. W. Ricker. Ip the following digest 
of the sectional proceedings day by day the deliberations of 
the Magnetic Conference, where referred to, are given ѕера- 
rately from those of Section A, and a similar course has been 


adopted elsewhere, when dealing with Papers read before 
these two scientific bodies, 


Thursday, September 8th. 

Sectional business as a rule commenced with the delivery 
of Presidential Addresses. In Section A, Prof. W. E. Ayrton, 
F. R. S., gave the address, of which an abstract will be found 
in another column. It suitably began with a feeling reference 
to the recent tragic death of Dr.John Hopkinson. Prof. Ayrton 
aptly referred to him as one of those mathematicians and 
physicists who yet was a successful engineer. The President’s 
next remarks touched on the “ International Conference on 
Terrestrial Magnetism and Atmospheric Electricity," and he 
proceeded to deal in a striking manner with one of the more 
important points likely to come under discussion at this 
Conference. The earth, he observed, was an object of much 
importance, alike to the students of terrestrial magnetism, 
the telegraph electrician, and the tramway engineer; but 
while the first aims at observing its magnetism, and the 
second rejoices in the absence of the earth currents which 
interfere with the sending of messages, the third is bent 
on “converting our maps of lines of force into maps 
of lines of tramways.” Under present conditions, it might 
seem as though electric traction were destined in time to 
annihilate magnetic observatories near towns and even to 


seriously interfere with existing telegraph and telephone 


systems. There are those who argue that if magnetic obser- 
vatories are crippled through the introduction of electric 
tramways, then so much the worse for the observatories as 
has, indeed, already proved to be the case in two most im- 
portant instances in the United States and Canada. But 
Prof. Ayrton pointed out that whilst the earth as a 
magnet has endured for all time, the earth as a tram- 
way conductor may at no distant date be relegated to 
the class of “temporary makeshifts,“ and that the raids 
of the feudal baron into the agricultural fields of his 
neighbours were not more barbarous than the alarms 
and excursions of the tramway engineer into the magnetic 
fields of his friends. Prof. Ayrton’s next theme dealt with an 
important consideration in connection with the rapid develop- 
ment of physical inquiry, i.e., the possibility of extending our 
power of assimilating current physical knowledge. Не 
remarked “ бо wide have grown the limits of each’ branch of 
physics that it has become necessary to resort to specialisation 
if we desire to widen further the region of the known. On the 
other hand, so interlinked are all sections of physics that this 
increase of specialisation is liable to hinder rather than assist 
the advance of the highest order.” Division of labour and 
co-operation have become as important in scientific work as 
in other lines of human activity. Englishmen have long 
been at a disadvantage in not possessing any ready means of 
ascertaining what lines of physical inquiry were being pursued 
in foreign countries—or, indeed, even in their own. Thus to 
keep abreast with physical advance at home—and, still more, 
abroad—has been distinctly difficult. ‘Influenced by these 
considerations," said Prof. Ayrton, * the Physical Society of 
London, in 1895, embarked on the publication of abstracts on 
pure physics; and as it was found that this enterprise was much 
appreciated, the question arose at the end of the following year 
whether, instead of limiting the journals from which abstracts 
wore made to those dealing only with pure physics, the abstracts 
might not with advantage be enlarged, so as to present & 
résumé of all that was published in all languages on physics 
and its applications. The first application of physics which it 
was thought should be included was electrical engineering ; 
and so negotiations were opened with tho Institution of Elec- 
trical Engineers. After much deliberation on the part of the 
two societies, it was finally decided to start a monthly joint 
publication. Science Abstracts was the name selected, and 
the first number appeared in January of this year. The next 
portion of the address consisted of an argument in favour of 
the proposed National Physical Laboratory. As а diplomatic 
preliminary, a Government standardising institute was recom- 
mended as being the best means of pressing home the neces- 
sity for the greater institution—the national laboratory itself. 
A sprat, in fact, to catch a mackerel. 


With these diverse subjects did Prof. Ayrton fill the first 
half of hig address, while for the second half he found an 
entertaining and attractive topic in certain researches on the 
sense of smell and on the odour of metals, which Mrs. Ayrton 
and himself have been prosecuting. Not being of an electrical 
nature, so far as it is at present known, these curious pheno- 
mena do not call for comment here, a remark which also 


applies to the Papers read at the conclusion of the President's 
address. 


At the magnetic conference meanwhile the presidential 
address of Prof. Riicker was being listened to by а dis- 
tinguished audience, in which were delegates from many 
parts of the world. An abstract of the address will be found 
in another column. Following the presidential address came 
a Paper by Prof. Mascart, of Paris, “ Оп the Relative Advan- 
tages of Long and Short Magnets,” embodying an important 
question referred to the Permanent Committee of the Con- 
ference by the Paris Meteorclovical Conference. Many 
differences of opinion existed in France as to the relative 
advantages of the two lengths, but the short magnets were 
in more common use owing to greater probability and general 
convenience. Prof. Vernon Boys held that the smaller magnet 
was preferable as regards greater sensitiveness, but the ques 


' tion arose as to whether the effect of small disturbing forces 


did not increase in even a greater ratio than the sensitiveness, 
when the length was reduced. 
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Friday, September 9th. 


Although there was а large number of Papers down for 
reading in Bection А, comparatively few of these were of 
sufficient electrical interest to call for especial notice here. 
The day's proceedings commenced with the reading of the 
Paper on Comparison between Charging a Secondary Cell 
at Constant Potential and at Constant Current, more especially 
as regards Efficiency,” by Messrs. А. A. Cahen and J. M. 
Donaldson. A portion of this Paper appears in another column of 
our issue this week. The subject being one of less interest from 
a scientific than from an engineering point of view, the Paper 
met with no discussion ; but a few remarks from the Presi- 
dent served to elucidate its main points. It would, doubtless, 
have been better to have read the Paper before Section G. Next 
in order came a discourse On a Magnifying or Bellowing Tele- 
phone,” by Prof. O. Lodge. The authorhad been endeavouring to 
construct a telephonic apparatus, operated by a microphone, 
which would be capable of magnifying the human voice into a 
** bellow " or roar, but he had failed—as, indeed, all who have 
tried have failed—to increase the sound of the human voice, 
while at the same time preserving articulation. He had, how- 
ever, succeeded in rendering telephonically audible extremely 
small sounds, which an ordinary microphonic apparatus 
did not enable the ear to detect. Thus the mngnifying—as 
distinct from the bellowing—telephone was a practical possi- 


bility. Several speakers, including Lord Kelvin, Mr. W. H. 


Preece, Prof. б. P. Thomson, Prof. FitzGerald and Dr. 
Trouton, spoke as to the impossibility of artificially enlarging 
the volume of articulate sound of the human voice in any 
such way as was proposed. 

Mr. E. H. Griffiths next described and exhibited apparatus 
for the Measurement of Small Differences in Resistance,“ 
tle degree of accuracy obtained being even higher than that 
obtained by Prof. R. T. Glazebrook. We hope to give full 
particulars of this method in a later issue, and it is impossible 
adequately to describe it without illustrations and in this brief 
digest. Prof. H. L. Callendar described ** A Platinum Volt- 
meter" to which the same remark applies, and we hope to 
give an early description of this instrument, to which the 
author recently referred in our correspondence columns. The 
instrument is operated by the heating of resistance wires to 
which are applied the potential differences to be measured. 


Saturday, September 10. 


On Saturday the majority of the sections took holiday, but 
Section A divided itself into two sub-sections and bravely 
faced а programme including 21 Papers, of which 11 were of 
a mathematical and 10 of a meteorological nature. Unfor- 
tunately, or otherwise, noue of these were on an electrical 
жый so our account of this day's affairs must perforce be 

rief, 
Monday, September 12. 


Monday was electrical day " in Section G, and а very 
full programme was arranged, The day's work commenced 
with the reading of three long Papers, each Paper dealing 
with & separate branch of an important subject in a diffuse 
&nd prolix style. Time would have been saved by reading 
all three Papers simultaneously, and little of value would 
have been lost to the audience. The first Paper, on “ Trans- 
mission of Power by Electricity," by Mr. Alex. Siemens, dealt 
first with a number of geueralities of rather ancient date and 
then gave some interesting data of the electric driving plant 
at Messrs. Siemens Bros. and Co.’s works. ‘These latter we 
shall reprint in an early issue. The next Paper, by Mr. 
A. H. Gibbings, dealt with “The Application of the 
Electric Motor to Small Industrial Purposes and its 
Effect оп Trade and on the Community Generally "— 
& somewhat pompous litle for а subject on which Mr. 
Gibbings contributed an article in our last issue. In fact, 
the ground of the Paper is fully covered by the series of 
articles by Mr. Gibbings, which we have published. The 
third Paper in the triad was contributed by Mr. W. Geipel, 
and dealt with “ Electric Powar and its Application on the 
Three-Phase System to the Bristol Waggon and Carriage 
Works.” This Paper, after a general resumé of the subject of 
electric driving from the aspect of fuel economy, described the 


equipment of the local works in question, and gave figures as 
to the saving which will be effected when the electric driving 
is in full operation in place of the steam driving used hitherto. 
As most of the conclusions are based on prospective results, 
we hope Mr. Geipel will be able to read a Paper at Dover next 
year confirming the anticipations set forth at Bristol. The 
Paper contains some useful information, which we shall 
embody in an abstract in an early issue. 

Upon these three Papers, dealing with electrical power, a 
single discussion took place, which, unfortunately, partook of 
& somewhat quarrelsome and superficial nature. The main 
cause of bitterness was the strong opinions held by rival 
parties as to the relative advantages of three-phase and 
continuous-current motors for workshops. Prof. 5. P. 
Thompson defended the first-named type, and pointed to the 
numerous and extensive three-phase installations abroad ; 
and he was supported by Prof. Baily. On the other band, 
Mr. T. Parker and Mr. Siemens, while loudly denying that 
their objection arose from ignorance of three-phase plants, 
strongly insisted that these were not to be compared with con- 
tinuous currents in point of efficiency and general convenience. 
Mr. Siemens held that three-phase systems were adopted 
because it was the fashion, and referred to the Frankfort- Lautfen 
transmission plant as an instance of their inefficiency as com- 
pared with even steam power, though he forgot to say that 
the example he quoted dated back to 1891, and was no cri- 
terion nowadays. 

After an adjournment for luncheon, a Paper was read by 
Mr. Faraday Proctor on The Electric Lighting System at 
Dristol, with special reference to Auxiliary Plant." This 
Paper was laudably brief and well condensed, and the principal 
topic—the auxiliary plant in a station— was one that is apt to 
receive less than its due amount of attention from engineers. 
Àn abstract of this Paper is crowded out this week, but we 
hope to publish it in our next issue. In the discussion on this 
Paper attention was chiefly directed to the steam-eonsuming 
vices of direct-acting feed.pumps, and to the effect of oil in 
feed-water. Mr. Geipel advocated steam injectors for boiler 
feed, but it was poiuted out by a speaker present that it is 
practically impossible to make iujector-feed vary automatically, 
as is commonly done with pump-feed, а view in which Mr. 
Proctor, in his reply, entirely concurred. 

The concluding Paper for the day, in Section G, embodied 
& historical account of surface-contaet or closed-conduit 
systems of electric traction, by Prof. Б. P. Thompson and 
Miles Walker. A review of the subject served admirably to 
lead up to a description of a new surface-contact system, the 
joint invention of the authors. An experimental tramway 
equipped on this system is now in operation at Willesden 
Junction. A complete description of this ingenious and novel 
system is impossible without illustrations ; for such we must, 
therefore, refer our readers to the reprint of the Paper which 
we shall publish in an early issue. A brief discussion elicited 
from Prof. Thompson the fact that the cost of the surface- 
contact boxes is, at the outside, below £5 each. Provision is 
made in this system for running cars in either direction, as 
also for keeping the slider skate alive when the саг is not 
running, 

In the other electrical sections few Papers of electrical 
importance were brought forward. We may, however, briefly 
notice а Paper on The Economic and Social Influences of 
Electric Traction," read by Prof. 8. Р: Thompson before the 
Economic Science Section. In this Paper the influence of 
rapid transit, as exemplified at Toronto, was discussed. 
Owing to the fact of the tramways of that Canadian town 
having been almost simultaneously converted from horse to 
clectric trolley traction, the influences of the change can be 
more clearly discerned than usual. 


(T'o be concluded.) 


Completion of Another Underground Conduit Line in New 
York.—All the underzround work on the conduit trolley line 
in Sixth. Avenue, New York City, was completed on the 
20th ult., and the section of it from Fourteenth to Twenty- 
third-street was opened to the public on that day. 


» 
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LIST OF THE ELECTRICAL PAPERS READ AT 
THE BRITISH ASSOCIATION. 


The following is & complete list of the electrical Papers 


read and Reports presented at the Bristol meeting of the. 


British Association :— 
SECTION A. Mathematical and, Physical Science, 
E. B. Rosa and W. О. ATWATER.—'*On the Conservation of 


Euergy in the Human Body." 
W. N. Shaw, F.R.S.—'* Pneumatic Analogue of the Potentio- 
meter. " 


А. А. Слнех and J. M. Donatpson.—‘‘ Comparison between 
Charging a Secondary Cell at Constant Potential and at 
Constant Current, more especially as regards Efficiency.” 

Prof, OLIVER Lopez, F.R.S.—‘‘On a Magnifying or Bellowing 
Telephone." 

E. Н. GnirrirHs, F.R.S.—‘‘ On the Measurement of Small Differ- 
ences in Resistance.” 

Lord Kevin, F. R. S. Dynamical Theory of Refraction and 
Anomalous Dispersion.” 

Lord Kevin, F.R.S.—‘‘ Continuity of Undulatory Theory for 
Sound, Elastic-solid Light and Electric Waves.” 

Prof. H. L. CALLENDAR, F.R.S.—'* A Platinum Voltmeter.” 

Prof. T. Preston, F. R. S. On Radiation from a Source of Light 
in а Magnetic Field.” 

Prof. SiLVAN US Тномрзом, F. R. S. On Righi's Discovery of 
the Zeeman Effect by Absorption." 

E. B. Rosa and А. W. Smrra.—‘‘ On the Dissipation of Energy in 
the Dielectric of a Condenser.” 

Lord Киин, F.R.S.—“ Graphic Representations of the Two 
Simplest Cases of a Single Wave, (a) Condensational-rarefac- 
tional, (b) Distortional.” 

Prof, Н. CALLENDAR, F.R.S.—'* A Quantitative Bolometric Sun- 
shine Recorder.” 

E. Н. GRIrrTrRHS, F.R.S.—** Dilute Solutions.” 

W. C. D. Wuetuam.—‘‘ Conductivity of Dilute Solutions." 

Prof. A. P. Снлттоск.—“ Оп the Velocity of the Electricity in 
the Electric Wind.” 

Prof. J. G. MAcGREGOR.— On the Determination of the State of 
Ionisation in Dilute Aqueous Solutions Containing Two Elec- 
trolytes. No. 2.” | 

S. SkiNNER.— * The Carbon-Consuming Cell of Jacques." 

J. B. FAwcETT.—'' On Standard High Resistances.”’ 

Prof. W. Е. Barrett, W. Brown, and R. A. HADFIEKLD.—“ Pre- 
liminary Report on the Electrio Conductivity and Magnetic 
Permeability of а Series of New Alloys of Iron." 

Mrs. AvRTON.—'' The Drop of Potential at the Carbons of the 
Electric Arc.“ 

S. R. Miner and Prof. A. P. CHArrock.—“ On the Thermal 
Conductivity of Water." 

S. LEMSTRM.—“ Experiments on the Influence of Electricity on 
Plants.” 

Dr. Е. Н. Coox.—* The Action of Electricity on Plants." 

Dr. Е. Н. Соок. —“ The Brush Discharge.“ 

J. Bunkk.—''Some Experiments on the Luminosity of Sugar 
produced by Rubbing." | 

J. Воккк,—© On а Determination of the Damping Coefficient of 
the Atomic Oscillations that give rise to Light in a Fluorescent 
Substance." 

Dr. C. E. CURRV.— On the Electromagnetic Theory of Reflexion 
on the Surface of Crystals." 

Joint Discussion with Section © and the International Magnetic 
Conference on The Magnetic and Electrolytic Actions of 
Electric Railways." Communications on this subject were 
made by Dr. Schott, Prof. A. W. Rücker, Sec. R.S., Drs. 
Eschenhagen and von Bezold, W. H. Preece, F.R.S., Signor 
D. L. Palazzo, and Prof. J. A. Fleming, F.R.S. 

Interim Report of the Committee on Electrolysis. 

Report of the Committee on Comparing and Reducing Magnetic 
Observations. 

Report of the Committee on Electric Standards :— 

ArPENDIX I.—M. SorowoN.—''The Temperature Coefficients of 
the Resistances Used in the 1897 Determination of the Ohm,” 

ArrENDIX II.— Prof. Ayrton, F.R.S., and Principal ViRIAMU 
Jox s, F.R.S. —'* An Ampere Balance.” 


International Conference on Terrestrial Magnetism and Atmospheric 
Electricily.* 
Address by the Chairman of the Conference, Prof. A. W. RÜCKER, 


Sec R.S. 


* Complete list of Papers. 


J. R. Азнуовтн. —* On the Construction of Magnets of Constant 
Intensity under Changes of Temperature.” 

*Prof. Mascart.—‘‘ On the Relative Advantages of Long and Short 
Magnets.” 

Prof. von BRZ OLD and Gen. RykarTscHEw.—‘' On the Establish- 
ment of Temporary Magnetic Observatories in Certain Locali- 
ties, eapecially in Tropical Countries.” 

Prof. ARTHUR SchusrER, F.R S.—** On the Application of Terres- 
trial Magnetism to the Solution of some Problems in Coamical 
Physics.” 

Dr. A. Ѕснмірт. —* An auf Massnahmen zur systematischen 
Erforschung der Ssecular-variationen der erdmagnetischen 
Elemente." 

Prof. EscHRENHAOEN.— Magnetische Simultan-beobachtungen." 

ALBERT, Prince of Monaco.—** On Magnetic Observations in the 
Azores." 

Dr. Beatriz and Mr. Morgison.—‘‘On Magnetic Observations in 
Cape Colony.” 

Signor J. B. CAPELLo.—''Sur le Mouvement Diurne du Pôle Nord 
d'un Barreau Magnétique suspendu par le centre de gravité." 

Prof. W. GRYLLS AbAus.— An Account of the Late Prof. John 
Couch Adams’ Determination of the Gaussian Magnetic Con- 
stants.” 

Prof. ARTHUR SchusrkR.— Оп а Simple Method of Obtaining 
the Expression of the Magnetic Potential of the Earth ina 
Series of Spherical Harmonics. 

Capt. Скелк. —‹ Оп Magnetic Observations at Funafuti." 

SELIM LxMsTROM -—** Оп the Relations Between the Variations in 
the Earth Currents, the Electric Currents from the Atmo- 
sphere, and the Magnetic Perturbations.” 

Prof. ARTHUR ScHusteR.—‘‘On the Interpretation of Earth 
Current Observations.” | 

Dr. SNELLEN.—“ Some Remarks on the Construction of Magnetic 
Observatories.” | 

Signor Luic1 PALAzzO.— Sur l'alture des lignes isomaguétique 

aux environs du vulcan Aethna.” 

Drs, von RiJCkEVORSEL and von BEMMELEN.—'' Оа the Influence 
of Altitude above the Sea on the Elements of Terres 
Magnetism.” 

Prof, LiszNAR.—'' Ueber die Aenderung der erdmagnetischen Kraft 
mit der Hóhe." 

* Discussion as to whether in calculating monthly means all days 
are to be taken into consideration. Dr. Escuensacex and M. 
MovnkEAUux took part. 

* Discussion as to the publication of the differences between the 
hourly means of the components of the magnetic force (X. Y. 
Z.) and the monthly means. 


SECTION B.—Chemistry. 


Dr. Носн MARSHALL.—'* А new form of Stand for Electrolytic 
Analysis.” 

А. G. Vernon Harcourt.— On а 10-candle Lamp to be usod м 
a Standard of Light.” | 

Report of the Committee on the Electrolytio Methods of Quanli- 
tative Analysis. 


SECTION F.— Economic Science and. Statistics. 


Ско. PraAnsoN.—-'* Municipalities as Traders." | 

E. Слммам, —“ Ought Municipal Enterprises to yield а Profit ш 
aid of Rates ? " 

Prof. S. P. Тномрзом.—© Economic and Social Influences of 
Electric Traction.” 


SECTION G.— Mechanical Science. 


A. SfEuENS.—“ Electric Power in Workshops." 

A. Н. біввіхоз. —‹* The Application of the Electric Motor to Small 
Industrial Purposes and its Effects on Trade and on the Com 
munity generally." 

W. GEIPEL.—“ Electric Power and its Application on the Three- 
phase System to the Bristol Wagon and Carriage Works. 

H. FaraDaY-Procror.—*' Notes on the Electric Lighting System 
at Bristol, with special reference to Auxiliary Plant. | 

Prof. Sirvanus Тномрѕох and Mr. Миз WALKEE.— Electric 
Traction by Surface Contacts." 

J. б. Auprivce.—“ Combined Electric Lighting and Power Plant 
for Docks and Harbours.” 

A. Н. ALLEN. — Electric Canal Haulage.” 

C. BRIGHT.“ On the Pacific Cable.” 


i Questions referred to the Permanent Committee by th 
logical Conference, 


e Paris Meteore- 
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THE INTERNATIONAL MAGNETIC CONFERENCE.“ 


It may be interesting to those who are unaware of the fact if I 
remind the Conference that this is not the first occasion on which 
students of terrestrial magnetism have taken counsel together 
during a meeting of the British Association. Fifty-four years ago 
the then President of the Association, the Very Rev. George 
Peacock, Dean of Ely, stated in his address that the period was 
drawing to an end for which a series of magnetic observatories had 
been established by international co-operation. ‘‘Six observa- 
tories,” he stated, T were established, under the zealous direction 
of M, Kupffer, in different parts of the vast empire of Russia, the 
only country, let me add, which has established а permanent 
physical observatory. The American Government instituted three 
others, at Boston, Philadelphia, and Washington; two were 
established by the East India Company, at Simla and Singapore ; 
from every part of Europe, and even from Algiers, offers of 
co-operation were made.” The observations thus provided 
for were to be carried out for three years only, but as 
nearly the whole of that time was spent in preparation, the 
period was doubled. When the term thus fixed drew to 
an end, the question arose as to whether it was desirable to 
extend it further, and M. Kupffer (Director-General of the 
Russian System of Magnetic and Meteorological Observations) 
addressed a letter to Col. (afterwards Sir Edward) Sabine, suggest- 
ing the propriety of summoning a magnetic congress to be held at 
the next meeting of the British Association. In accordance witb 
that suggestion the Congress was held during the meeting of the 
Association at Cambridge in 1845. The number of distinguished 
foreigners who attended in person was considerable in spite of the 
difficulties of travel fifty yearsago. Amongst those who were pre- 
sent was M. Kupffer, Dr. Erman of Berlin, the celebrated circum- 
navigator and meteorologist, Baron von Senftenberg, the 
founder of the Astronomical Observatory of Senftenberg in 
Bohemia, M. Kreil, the director of the [mperial Observatory at 
Prague, Dr. von Boguslawski, the director of the Royal Prussian 
Observatory at Breslau, Herr Dove, professor of physics in the 
University of Berlin, and Baron von Waltershausen, a gentleman 
who had taken part in the magnetic observations of Gauss and 
Weber at Gottingen, and had executed » magnetic survey of 
portions of Italy and Sicily. In addition to these a number of 
well-known British men of science were invited to be present, 
amongst whom I need only mention the Marquis of Northampton 
(President of the Royal Society), Sabine, Sir John Herschel, Lloyd, 
Airy, Brown, and Sir James Ross, then recently returned from his 
celebrated expedition to the Antarctic seas. Letters were also 
received from Wilhelm Weber, Gauss, Loomis, Lamont, Quetelet, 
A. von Humboldt, and others. 

The principal question which this conference had to decide was 
whether the combined system of British and foreign co-operation 
for the investigation of magnetic and meteorological phenomena, 
which (had then) been five years in progress, must be broken up.t 
I will not trouble you with a recapitulation of the recommendations 
of the Congress, some of which have been carried out, while others 
have not yet been realised ; but one resolution will, I am sure, so 
exactly express your own sentiments that I venture to quote it, 
viz.: That the cordial co-operation which has hitherto prevailed 
between the British and foreign magnetic and meteorological 
observatories having produced the most important results, and 
being considered by us as absolutely essential to the success of the 
great system of combined observation which has been undertaken, 
it is earnestly recommended that the same spirit of co-operation 
should continue to prevail." Whatever changes half a century may 
have wrought in the problems which press upon magneticians, and 
in the difliculties which confront them, there can be no doubt that 
they are still of the same spirit a8 that in which this resolution was 
framed. 

It is true that we sometimes meet with the objection that inter- 
national conferences of all kinds are now too numerous, and that 
their decisions from their very number and complexity cease to 
attract attention or to command respect. Admitting that this 
objection is not without weight, it may be answered by two 
remarks, The closer union between scientific workers in different 
countries which these meetings encourage, the strengthening of the 
ties of intellectual sympathy by those of personal friendship are in 
themselves good. It is surely a hopeful omen that science, as she 
reaches her maturity, forgets or ignores the political and geo- 
graphical boundaries which sometimes seemed so important in her 
youth, and that workers for the common good are more and more 
learning that it is good to work in common. But there are special 
and cogent reasons why the science of terrestrial magnetism should 

* Abstract of the Presidential Address by Prof. A. W. Rücker, Sec. 
R.S., to the International Conference on Terrestrial Magnetism and 
Atmospheric Electricity, Bristol, Sept. 8, 1898. 

+ British Association Report, 1844, p. 44. 

+ British Association Report, 1845, p. 69. } 


be cosmopolitan. The advance of some sciences is most easily 
achieved by the methods of guerilla warfare. Ina hundred dif- 
ferent laboratories widely separated workers plan independent 
attacks on Nature. In different universities and colleges little 
groups are devising stratagems and arranging ambuscades in the 
hope of wresting from our great opponent some of the treasures 
which she yields only to the violent who take them by force. But 
for those who would unravel the causes of the mysterious move- 
menta of the compass needle concerted action is essential They 
cannot, indeed, dispense with individual initiative, or with the 
leadership of genius, but I think that all would agree that there is 
urgent need for more perfect organisation, for an authority which 
can decide not only what to do, but what to leave undone. 


The advance of the science of terrestrial magnetism must depend 
upon the establishment, the maintenance, and the utilisation of the 
records of observatories. The bulk of the material to be dealt 
with must in any case be vast, and every needless addition to it, 
every obstacle in the way of its being readily comprehended and 
easily used, isa drawback which proper organisation should prevent. 
Thus it is wasteful to devote to the multiplication of observatories, 
in regions of which we know much, energy and funds which would 
be invaluable if applied to districts of which we know little or 
nothing. 1 take some credit to myself in that within the last few 
months I have assisted in checking well-intended but mistaken 
proposals to add to the number of the magnetic observatories which 
we already possess in this country. Again, it is desirable that the 
records of the observations should be so published as to be ready 
for application to the problems the solution of which they are 
intended to subserve, and that the individual worker should not be 
harassed by petty differences in the methods of presentment, which 
often entail on him labour too enormous to be faced. On this point 
something has already been done by international co-operation, and 
we may hope that this meeting will do much to complete the task. 
Lastly, there are many investigations which are now undertaken 
independently at irregular intervals which would be far more useful 
if planned in common. Thus there has of late been a great out- 
burstof energy in Europe devoted to magnetic surveys more detailed 
than have ever before been accomplished. Is it too much to hope 
that when the time comes for these to be repeated they may be 
carried out simultaneously, and reduced by the same methods, so 
that we may have a magnetic map of Europe in which no uncer- 
tainty as to the accuracy of details is introduced by the necessity 
for correcting for the secular change over long intervals of time ? 


Taking it, then, for granted that international co-operation is 
desirable for purposes such as these, I come next to the question 
of the nature of the machinery by which it shall be secured. And 
here I may at once state that the arrangements under which we are 
meeting to-day are in some respects abnormal, and that plans for 
the future will have to be formally or informally considered before 
we part. Meanwhile, it is desirable that I should state precisely the 
circumstances which have brought us together. The last meeting of 
the International Meteorological Conference was held in Paris, in 
September, 1896. It was attended by several men of [science 
specially interested in terrestrial magnetism, and, perhaps on 
this account, а new departure was taken by the International 
Committee, in the appointment of a Permanent Committee 
for Magnetism and Atmospheric Electricity," to which certain 
specific questions were referred. Eight gentlemen were nomi- 
nated as members of this Committee, with power to add to 
their number. We in turn co-opted eight other magneticians, 
taking care that as far as possible all countries in which terrestrial 
magnetism is specially studied should be represented. About the 
same time, and, as I believe, in ignorance of the establishment 
of this Committee, a suggestion for the assembling of an Inter- 
national Conference on terrestrial magnetism was made in the 
Journal of that name by Prof. Arthur Schuster. It appeared to me 
and to Prof. Schuster himself that it would be a great pity if this 
suggestion resulted in the establishment of a rival organisation, 
and 1 at once submitted to the Committee the question whether, 
in their opinion, it was desirable that we ourselves should take 
the responsibility of summoning an international meeting, with the 
view of obtaining a wide discussion of the points submitted to 
us by the Meteorological Conference. This suggestion was approved, 
and as the British Association was willing to allow us to organise 
the conference as а branch of Section А (Mathematics and Physics), 
to undertake the expense of sending out the necessary notices, to 
print our papers in its report, and to extend to foreign members of the 
Conference all the privileges of foreign members of the Association, 
it was also determined that so hospitable an invitation should be 
accepted with the gratitude it deserved. But although the main 
result has been achieved, and a representative gathering of mag- 
neticians has assembled in Bristol, it cannot be denied that our 
relations to the various bodies with which we are connected are 
somewhat complicated, and that our constitution is devoid both ot 
simplicity and symmetry. I confess, however, that in this arrange- 
ment we have been compelled to pay scant attention to ne siu- 
plicity and even to the logical consistency of our schemes. e are 
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an international conference on special subjects Terrestrial Mag- 
netism and Atmospheric Electricity—summoned by a Committee 
owing its authority and bound to report to another international 
conference of wider scope, which regards our sciences as branches 
of meteorology. Оп the other hand, this Committee is for the 
moment a part of the Committee of the Section of Mathematics and 
Physies of the Dritish Association, though it retains its right of 
separate meeting, more especially for the discussion of its report 
to the International Meteorological Conference. Itis evident that 
here there is plenty of opportunity for collision between rival autho- 
rities, for confusion between conflicting jurisdictions ; but to all 
questions as to the precise limits of authority and jurisdiction it 
is sufficient to reply in the most general terms. The whole of the 
arrangements are temporary, to meet an immediate pressing need. 


With regard to the future, [do not propose to lay before youany 
detailed scheme, but on discussing the inatter among ourselves, the 
following principles should, in my opinion, be adhered to. The 
International Meteorological Conference has held а number of suc- 
cessful meetings. I believe that I am right in saying that the right 
to attend that Conference was at first confined to those who were 
ollicially connected with meteorological and magnetic observatories, 
but that of late invitations have been more widely distributed. 
If the authorities of that Conference see their way to inviting in 
future most or all of those who are known to be specially inter- 
ested in terrestrial magnetism, I do not see why the Magnetic 
Conference, which would then be constituted once in five years, 
should not meet all our requirements. If, however, additional 
meetings are necessary, I would urge that they sheuld be held in 
turn in different countries, and, if possible, in connection with 
existing societies which: play elsewhere the part taken by the 
British Association in this country. That a permanent committee 

should be established is essential, and the mode of appointing this 
body must, no doubt, be considered ; but I hope that in the courae 
of the next few days the committee may be able to discuss the 
whole question, and that when the next meeting of the Meteoro- 
logical Conference takes place we may be able to lay before the 
committee suggestions which may lead to the foundation of an 
International Magnetic Association en a stable and permanent basis. 


Another matter of great importance is the maintenance of an 
international journal devoted to terrestrial magnetism. This we 
now possess, thanks to the energy of Dr. Bauer, and I feel sure that 
all present will agree that such а means of intercommunication is 
invaluable, I believe, however, that the enterprise is threatened 
with financial dangers, and I desire to take this opportunity of 
urging all those who are interested in its success to do what they 
can to support it by increasing the circulation. There is every 
reason for making more use of a common journal. The records of 
the observatories are necessarily so bulky that anyone who desires 
to obtain the facts as to the magnetic state of the earth at any given 
time must collect or consult a large library of quarto volumes, in 
gome of which the magnetic facts are mingled with data interesting 
chiefly to the meteorologist or astronomer. Iti is, no doubt, essential 
that an account of all the work done at each observ atory should be 
published in a collected form, and that full details of the magnetic 
observations should be given; but for many—nay, for most 
purpeses, those who use the records will require only final results ; 
the means of the various elementa for the year, for each month, 
or for any other period which may hereafter be adopted, and the 
diurnal variation, are in general wanted, rather than the hourly 
values, If these means could be published together, once a year, 
an enormous boon would be conferred upon mayneticians. For 
special purposes the theorist will have to test his views by reference 
to the results published in their fulleat detail ; but it would be 
no slight gain if the more salient facts could be compared by being 
placed aide by side in the same journal. One advantage such a 
system would unquestionably possess. It would impress upon 
the authorities of the observatories the necessity for adhering to 
a common form of publication. Some small beginnings have 
already been made. The Kew Observatory Committee now pub- 
lish in the Proceedings of the Royal Society the annual means of 
the elements recorded by all the observatories which send their 
publieations to Kew. By comparing two of these tables, the secular 
chat ge can at once be determined. But the system 18 capable of 

extension, not merely to the normal values of the elements, but to 
ЕУ By common sgreement, Greenwich and Parc St. Maur 
publi-h in each year the records of the same magnetic storms. If 
this agreement could be extended, and if the facta thus selected 
were brought into juxtaposition, we might hope for a fuller and 
more instructive analysis than is at present usual, 

Turning from questions of organisation, the primary business of 
our conference will be to discuss four questions submitted to our 
Committee by the International Meteorological Conference. 

The first two of these refer to the methods for calculating and 
publishing the monthly means of the magnetic elements which 
ehould, in our opinion, be adopted. I will not anticipate the dis- 
cussion which will take place on these points, except to say that ìt 
will be necessary to bear in mind not ouly what is desirable but alao 


what is practicable in view of the resources at the disposal of the 
directors of the various magnetic observatories.  Lasily, there is a 
very important proposal for the establishment of temporary mag- 
netic observatories at certain specified places. Gen. Rykatcheff 
and Prof. von Bezold present an important report on this subject, 
and T will only remind you that, whereas the accuracy and mathe- 
matical expression of the magnetic state of the earth's surface 
depend entirely on the number and position of the spots at which 
the magnetic elements are accurately known, the establishment of 
temporary observatories will be a costly undertaking, for the carry- 
ing out of which all the resources at the disposal of international 
science will have to be employed. 

Another point of considerable practical importance will also be 
brought before us. "The rapid extension of electrical railways and 
tramways is a serious menace to magnetic observatories. From all 
parts of the world we hear of observatories ruined or threatened by 
the invasion of the electrical engineer. Toronto and Washington 
have already succumbed ; Potsdam, Parc St. Maur, Greenwich aud 
Kew are besieged, aud the issue largely depends upon whether 
these great, national observatories can or cannot make good their 
defence. That the crisis is serious there can be no doubt, but I 
will only anticipate the fuller discussion which will take place by 
stating that magneticians, in common with the rest of the world, 
recognise the great benefit which electric traction confers upon the 
community at large. We are not so foolish as to desire to 
embark on a crusade against a great industrial improvement of 
which science may well be proud ; on the other hand, we must 
hold fast to the position that provision for the conveniences 
which are immediately appreciated by the public should be 
made with as little damage as possible to those studies which 
are not less for the ultimate benefit of the race. Had science, 
when the use of coal was introduced, been sufficiently advanced 
to devise means for smokeless combustion, an evil, which now in 
more senses than one darkens the lives of the inhabitants of our 
great towns, might have been prevented from attaining its present 
gigantic proportions. We are now at the beginning of another 
industrial epoch, which may, indeed, if power be transmitted from 
à distance on a large scale, brighten our skies, but which threatens 
to saturate the earth beneath us with electric currents. That these 
may interfere with the general comfort is evident from the injury 
which has been done to underground pipes at Washington and else- 
where. The construction of a powerful electrical railway in the 
immediate neighbourhood of the laboratories of a oollege would 
interfere with ita efficiency, and make it impossible to perform 
experiments of certain types. In such a case, however, something 
could be done by arranging the experiments to suit the conditions 
under which they would have to be performed. But in the case o 
a magnetic observatory no such protective measures are possible. 
The very object of the observatory is to measure the earths field, 
and if that field is artiticially altered no modification of the methods 
of measurement, however ingenious, can overcome this fundamental 
defect. Iam glad to take this opportunity of acknowledging that 
both the danger to pure science and the necessity for БО it 
have been acknowledged by those who are chiefly interested in the 
technical applications of science; and in particular that one of the 
principal technical journals, The Elec (rician, has supported the view 

that industry can and ought to respect the necessities of research. 

If, however, there be any who are inclined to ask whether the 
careful study of terrestrial magnetism has led or is leading to апу 
definite results, or whether we are not merely adding to the lumber 
of the world by piling up observations from which no deductions 
are drawn, wo may answer that, thouzh the fundamental secret 0 
terrestrial magnetiam is still "undiscovered, the science is ро 
gressing. In the presence of several of the most active workers 
will not enter into a detailed discussion of the tasks to which T 
are devoting themselves ; I will only ask that the doubter ш 
compare а good summary of the state of the science of terrestria 
magnetism written 15 or 20 yeara ago, such as that contained i ш d^ 
article by Balfour Stewart in the *' Encyclopedia Britannica," wit 
what would be written on the same subject to-day. 
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ON THE ELECTROLYTIC CORROSION OF WATER 
AND GAS PIPES BY THE RETURN CURRENTS 
OF ELECTRIC TRAMWAYS. 


BY DR. J. A. FLEMING, F.R.S.* 


The subject of pipe corrosion by the earth return electric currents 
of electric tramways has at various times attracted a considerable 
amount of attention. There is no need to refer to the experience 
gained in the early days of electric traction, chiefly in the United 
States, which impressed on engineers the necessity for proper and 
efficient bonding of the rails in those cases in which they act as the 
return circuit. The British Board of Trade regulations now in force, 
under which electric traction is at present conducted in the United 
Kingdom, prescribe precisely the conditions for the use of uninsu- 
lated metallic return circuits, which are intended to prevent injuri- 
ous electrolytic action on subterranean pipes. Amongst these rules 
an important one is the sixth r«gulation, in which the maximum 
permissible potential difference which may exist between a pipe 
and a portion of the neighbouring railreturn isstated. Iu the case 
of an overhead electric tramway working with an earth return in 
which the current returns to the generating station by the bonded 
rails, assisted or not by return feeders, an electrical survey, made, 
when cars are running, by measuring with a voltmeter the potential 
difference between the rails and any pipes buried in the earth in the 
neighbourhood, generally will reveal certain districts over which the 
tram line rails are positive to the buried pipes in their neighbour- 
hood, that is, are at a higher potential. Certain other regions, 
usually near the goneratiny station, will be discovered, in which, 
on the other hand, the pipes are positive to the rails. The Board 
of Trade regulation 6 (ii.) is as follows :— 

If at any time aud at any place a test be made by connecting a 
galvanometer or other current indicator to the wninsulated return 
and to any pipe in its vicinity, it shall always be possible to reverse 
the direction of any current indicated by interpoving a battery оў 
three Leclanché cells connected in series if the direction of the current 
is from the return to the pipe, or by interposing one Leclunché cell 
if the direction of the current is from the pipe to the return, | 

The above translated out of official language signilies that if the 
pipe is negative to the rail the potential difference shall not exceed 
4`5 volts, and if the pipe is positive to the rail the potential 
difference shall not exceed 1'5 volts. 

No matter what difference of potential may exist between a pipe 
and the neighbouring railit is well understood that electrolytic 
corrosion or damage can only ensue at any place under two 
conditions :— 

(1.) The potential difference must create an electric current which 
leaves the pipe at that place ; and 
(ii.) The conduction through the surrounding soil, or at least into 
it, which thus takes place must be electrolytic in character. 

Hence, generally speaking, the danger areas are those in which 
the pipes are positive to the rails, and where a resulting current 
flows out of the pipe into adjacent electrolysable soil. Assuming 
then that the Board of Trade regulations aro obeyed, the chief 
question of practical interest at present is to determine whether 
under normal conditions of working a potential difference of less 
than 1:5 volts between a pipe and the nearest part of an earth 
return, the pipe being positive to the return rail, is sufficient to 
cause an injurious action on the pipe by the production of electro- 
lytic erosion. The matter is certainly largely determined by the 
nature and amount of the electrical conduction which can take place 
through ordinary soils, specially those which form the subsoil in 
towns and cities. Information has therefore beon collected on this 
matter. 

An experiment made in my laboratory with London clay taken 
from an opening in а London street made for laying down pipes, on 
December 14, 1897, gave the following results: — The clay was 
packed into a dry, well-varnished wooden box, the interior measure- 
ments of which were: depth = 27 :Зств., width = 18 Oems., length = 
61cms. Two clean sheet-iron plates were placed at the ends of 
the box, the dimensions of each plate being as nearly as possible 
equal to the cross sectional area of the colomn of clay. Wires were 
soldered to these plates. The resistance of the mass of clay, 
61cms. in length and 401 48. ems. in cross section, was found to be 
194 ohms. when measured with proper precautions in the usual way 
with the Wheatstone's Bridge and two dry cells. Keepiug this 
electromotive force applied, the resistance soon rose to 277 and then 
to 283 ohms, indicating a progressive polarisation of the plates and 
therefore an electrolytic conduction. A checking measurement was 


made also with the potentiometer, and it was found that a potential 


difference of 100 volts, created between the plates, produced a cur- 
rent of 0:02 ampere through the colomn of clay thus indicating a total 
These consistent figures show that the 
resistance of the clay in its then condition of moisture was approxi- 


Б А Paper read before the British Association, ata joint meeting of 
Section А and Section О, at the Bristol Meeting, September, 1898, 
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mately 1,566 ohms per centimetre cube, or nearly 17 ohms per 
yard cube. 

The resistance proved, as might be expected, to be immensely 
dependent on the state of the clay ав regards moisture, greatly 
increasing as the elay dried up. 

A mass of damp sand, moistened with water slightly salt, was found 
to have a resistance approximately of 1 ohm per yard cube. 

Experiments by Dr. St. Lindeck* at the Reichsanstalt, in Berlin, 
in 1896, showed that cement blocks, after immersion in water for 
22 hours, had а minimum electrical resistance of about 14 to 15 
ohms per yard cube, but in their normal state a resistance of about 
50 ohms per yard cube, and when specially dried by heating for 54 
hours to 100°C., a resistance of nearly 270 ohms per yard cube. The 
same investigator found that concrete (one part cement, five parts 
gravel), after being immersed for two hours in water, had a minimum 
resistance of about 25 ohms per yard cube, but after being artificially 
dried for 4% hours at 100°C., its resistance was of the order of 
500,000 ohms per yard cube. 

It has been frequently stated that concrete is а very bad con- 
ductor or fair insulator, and that rails laid on it are prac ically 
insulated, but the considerable decrease which takes place in 
the electrical resistance of materials such as clay, cement, con- 
crete, sand and various soils, when impregnated with mois- 
ture, and the great increase which takes place when they are 
artificially dried indicates that the conduction through them in 
their normal condition is largely due to the presence of water, and 
must, therefore, in great part at least, be electrolytic in character. 

In the average condition of moisture most of the materials form- 
ing the subsoil in town and city streets are not likely to differ much 
in conductivity from the sample of London clay, damp sand or 
cement, tested as above described, and will probably have a specific 
resistance between 15 and 30 ohms per yard cube. Although the 
above specific resistance is large compared with that of metals, 
being of the order of 1,000 million times that of copper, yet between 
extensive metallic surfaces buried in the soil, the actual total elec- 
trical resistance may be numerically very small. Between two 100 
yard lengths of 6in, clean iron pipe, placed in clay ground a yard 
apart, aud, say, 2ft. deep, the actual measured resistance would in 
general be something of the order of 1 ohm. [6 is clear, there- 
fore, that а continuously-applied voltage, not exceeding 1:5 volta, 
may cause the flow of very considerable quantities of electricity inthe 
course of time between metallic surfaces of large агза buried in the 
soil. Moreover, it is evident that a not inconsiderable portion, 
and perhaps the whole, of this flow, must be carried by electrolytic 
conduction. In any case, whatever may be the nature of the actual 
road bed on which the rails rest the conduction out of the pipe will 
be in part electrolytic, if the pipe itself is in contact with ordinary 
soil. Under these circumstances the anode or pipe will be electro- 
lytically attacked. Suppose that two iron plates or surfaces are 
placed in sand moistened with water, and having in it electrolysable 
salts, the acid radicles of which can attack iron. Let a current be 
made to flow from one plate to the other by creating a potential 
diflerence between them, then the passage of one ampere-hour out 
of the positive plate will remove or dissolve off from that plate 
0:6968, or, say, 0'7 of a gramme of iron, if the metal is removed 
in the ferric state, or 1:04 grammes if in the ferrous 
state. Since there are 453°59 grammes in one pound (avoir- 
dupois), and since the specific gravity of iron is about 7 8, 
it is easy to see that one cubic inch of iron may be removed from 
the positive plate by the electrolytic passage out of it of some 
electric quantity between 1277 and 182°5 ampere-hours, This is, 
very roughly speaking, oue ampere-ieek, The iron во electrolytic- 
ally removed may pass either into soluble iron salts, or may remain 
as an adherent layer of hydroxide. If chlorides, sulphates or 
nitrates are present in the soil, the iron may be removed partly 
as ferrous or ferric salta which may be diffused through the sur- 
rounding soil, or wholly or in part converted into insoluble and 
adherent ferric hydroxide by secondary reactions. It is important 
to know the minimum voltage which will effect this electrolytic 
corrosion. If the surrounding soil is of a nature to favour 
electrolysis, that is, if moisture and salts are present in it, a 
far less difference of potential than the maximum of 1} volts 
permitted by the Board of Trade can produce rapid corrosion 
of an iron anode or plate. To illustrate this fact the following 
experiment was tried:—Two plates of sheet iron were placed 
in a porcelain box filled with sand slightly moistened with 
salt water. The plates were kept at a difference of potential of 
1 volt and at such a distance apart that a current of „th of 
an ampere passed between them. At the end of ten days the 
positive plate was very much corroded; the negative plate not 
at all. It has been found that the actual weight of iron re- 
moved may very much exceed the eleciro-chemical equivalent 
of the current passed, due, no doubt, to local action. This is shown 
by the following experiment: — Two iron plates were cleaned and 
weighed previously to being used, and then placed in moist sand 


* See Electrician, Vol. XXXVI., p. 708 ; also Elektrotechnische Zeitschrift, 


March 19, 1896, 
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containing а little salt. The plates had an immersed area of 
11°4 square inches and were 4°25 inches apart. A difference of 
potential of 1:5 to 1:8 volts was maintained between them for 
23} hours. At the end of this period the positive plate was 
weighed and found to have lost 039 of a pound or nearly srds of 
an ounce. The electric quantity passed was only 8:14 ampere- 
hours. Theoretically this quantity should have removed from 6 
to 8 grammes, or nearly ]th of an ounce from the positive plate. 
The actual loss was nearly three times that amount, and the excess 
is probably accounted for by tlie great local action taking place on 
the iron plate when oxidised in patches and placed in an electrolyte, 
the acid radicle of which is capable of forming a soluble salt of iron. 

In a paper read by Mr. I. Н. Farnham before the American 
Institute of Electrica] Engineers in 1894 (see The Electrician, Vol. 
XXXIIL, p. 16.), it is stated that some of the worst cases of pipe 
corrosion in Doston, U.S.A., occurred when the potential difference 
of the pipe and rail was only 1°5 volts. 

Mr. A. T. Wells, of Chicago, in mentioning some cases of cable 
corrosion which occurred in Cincinnati, stated that the potential 
between the га and cable was never more than one half and, 
usually, less than one quarter of a volt. 

Mr. J. C. Lee, of Boston, states he has experimentally caused the 
corrosion of lead and iron by a difference of potential of one- 
hundredth of a volt. 

I have myself produced in a few days sensible erosion of an iron 
anode placed in moist sea sand, the difference of potential between 
it and ап iron cathode being less than half a volt and the current 
passing only ‘03 of an ampere. 

These experiments and others of a like character showed that 
quite small potential differences—much less than 1 volt—between 
iron surfaces buried in damp soils, especially if soluble chlorides 
are present, may bring about considerable electrolytic erosion in not 
very great periods of time, and that there is no absolute security 
in the limit of 13 volts as imposed by the Board of Trade regula- 
tion No. 6 (ii). It was felt desirable to try an experiment on a 
somewhat larger scale and with actual water pipes buried in the 


A, Positive Pipe; B, Negative Fipe; C, Neutial Pipe; S. Secondary Cell; 
T, Ammeter; V, Voltmeter. 
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вой. At my suggestion Mr. Н. W. Pearson, the engineer of the 
Bristol Water Company, has carried out at the Bristol waterworks, 
at Chelvey, an experiment of the following character : — 

Three rows of new ordinary cast iron bin. water pipe (see Fig. 1) 
were laid down in the ground, one yard apart. Each row consisted 
of four lengths of 9ft. pipe, or 36ft. in all. The lengths were jointed 
in the usual way with lead and the ends of the lengths were capped 
with cast-iron caps. In each pipe length was screwed a wrought 
iron rod about 2ft. 6in. in length. 

These 36ft. lengths of pipe were buried in the ground 2ft. deep, 
just as if they were actual water pipes in use. The ends of the 
iron standards projected above the ground, and enabled an elec- 
trical connection to be made with the pipes at any length. The 
pipes when buried were clean new cast-iron pipes. Arrangements 
were then made to keep two adjacent rows of these pipes at а 
difference of potential of 1 volt night and day for six months. This 
was achieved by the use of a couple of large secondary cells charged 
alternately, and which were connected through an adjustable 
resistance with the two adjacent rows of pipes. А low reading 
ammeter and voltmeter was provided. The experiment was started 
on March 1, 1898, and continued for six months. Daily readings 
were taken of the voltage between the pipes, the current passing 
between the pipes, and the nature of the weather. The electrical 
arrangements were placed under the charge of Mr. H. T. Sully. 

The arrangement was then as follows :— One row of pipes was 
neutral and simply laid down for comparison to observe the normal 
appearance of the pipes at the conclusion of the experiment. The 
other pair of pipes had a difference of electrical potential of 1 volt 
maintained between them constantly. All three rows of pipes 
were otherwise under similar conditions and buried in soil of the 
same kind, à non-acid nearly neutral loam or sandy clay. The 
average current passing between the two active pipes was 0 15 of 
an ampere, and varied only between 0˙1 and 0˙2 of an ampere 
during the whole six months. At the end of the six months the 
pipes were opened up and carefully examined. The appearance of 
the pipes was very diflerent. That pipe length which had been 
connected to the negative pole of the cell was a clean, grey colour 
and had scarcely any trace of oxidation on it. It closely resembled 
the appearauce of the pipe when first put in. The pipe length 
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which had been connected to the positive pole of the cell was 
uniformly covered with а layer of orange-yellow oxide or hydroxide 
of iron, in some places of quite sensible thickness and easily 
detached. The pipe which had been neutral was oxidised slightly 
in places, but by no means uniformly. The experiment lasted 
4,416 hours and 662 ampere-hours had passed from one pipe to the 
other under a constant voltage difference of 1 volt. The appear- 
ance of the pipes clearly indicated that electrolytic action had taken 
place. In the case of the negative pipe the clean appearance 
suggested that electrolytic hydrogen had been liberated against it 
and preserved it from oxidation by contact with the gases, water 
and salts in the soil. In the case of the positive pipe electrolytic 
action had clearly assisted or created oxidation. No actual 
perforations or pitting was found on the positive pipe, probably by 
reason of the fact that the olectrical connections were so made as to 
facilitate as far as possible a uniform electric flow from one pipe to 
the other, not specially localised in one place. The actual electric 
quantity passed, viz., 662 ampere-hours, is theoretically equivalent 
to the removal of about 3°5 to 4 cubic in. of iron. Since the 
pipe had a length of 36ft. and a diameter of Din. its surface is 
approximately 6,500 sq. in. or 45 tq. ft. Hence the oxidation of a 
comparatively small thickness of the iron uniformly all over the 
pipe would, electro-chemically speaking, account for the electiio 
quantity passed. The difference between the two pipes amounted 
in effect to a greater rate of ageing of the positive pipe. It is, 
however, certain that if the electrolytic action, which in this case 
was tolerably uniformly diffused over the whole pipe surface, had 
been concentrated at one particular place the erosion would have 
assumed а more serious aspect. 

In the above described experiment none of the conditions served 
to direct the exit of the current to one limited area on the positive 

ipe. 

i It is obvious that if under any conditions of electric traction 
there are differences of potential between the portions of a con- 
tinuous pipe buried in the earth, the production of a current of 
conduction, and, therefore, perhaps electrolytic erosion is dependent 
upon the longitudinal conductive power of the pipes themselves. 
It has been stated above, that ordinary subsoil resistance may be 
something of the order of 10 to 50 ohms per yard cube. The 
specific resistance of cast iron is about 100 microhms per cubic 
centimetre, and would tberefore be not far from one-millionth of an 
ohm per yard cube. It is, therefore, very easy to see that if it 
were not for the resistance introduced at the joints of the pipes 
and at the surfaces by rust or oxides, the conductivity of a cast- 
iron pipe would always be much greater than that of the soil which 
it displaces. 

The resistance introduced, however, by bad or oxidized contacts, 
or by films of moisture, paint or preservative compound may 
altogether overbalance or outweigh the resistance of the mere run 
of the pipe material. I calculate that if there were no joints at 
all, the electrical resistance of 5in. cast-iron water pips would be 
about zoth of an ohm per 100 yards or say іга of an ohm per mile. If - 
leaded junctions are made in the usual way between fairly clean 
surfaces the joint resistance may not be large. In the case of the 
pipe experiment, above described, made at Chelvey, I measured at 
the end of the six months the total resistance of 27ft. of the ош. 
cast-iron pipe which had been the negative pipe. This length 
included two-leaded joints. The whole resistance was found not 
to exceed „ th of an ohm, 

It is obvious, however, that no general statements can be made. 
It is a matter of great difficulty to measure the resistance per se 
of а pipe buried ia the ground, and it is probable that, whereas in 
some cases the conductivity of long lengths of water and gas pipes 
may be fairly small; in other cases, oxidised or electrically bad 
joints will introduce great resistance. . 

We have, however, to regard the subterranean pipes of all kinds 
as forming а network of conductors, interrupted more or less at 
places by junctions of high resistance ; but, on the whole, most 
probably forming an irregular conductor system of greater con- 
ductivity than the soil or earth actually displaced by it, or which 
would occupy the same space if the pipes were not there. 

Let us consider next the electrical conditions in the neighbour- 
hood of an electrical overhead system of street railway. !n 
all cases where the uninsulated tram rails are used as a return, it 
is unquestionable that some fraction— perhaps, a large one—of the 
return electric currents will come back through the earth from tbe 
distant or more remote portions of the track to those near the 
generating station, no matter,how well bonded the track may be. 
The exact distribution of this current tlow through the surrounding 
subsoil it is impossible to determine, but if there is a current at all, 
it involves as a corollary the existence of lines of current flow and 
orthogonal equipotential surfaces. 

We may roughly represent by a diagram the general electrical 
conditions, as in Fig. 2. Suppose а generating station to be at G 
and T to be the trolley-line and H G the rails. When cars are 1D 
operation, current is being discharged at various places into the 
line. The end H is at a higher potential than the end G. The 
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Board of Trade regulations permit a maximum of 7 volts for 
this total rail fall. The result will be that through the earth we 
have a distribution of current flow-lines, represented as to form 
only very roughly by the dotted lines in the diagram, terminating 
on the rails. · The terminations of these lines accummulate near 
the places where the cars happen to be, and move with the cars. 
Orthogonally to these flow lines, or at right angles to them, there 
are equipotential surfaces, which are shifting about in the earth as 
the cars move along. The disposition of the current lines will be 
moditied by the presence of pipes in the ground, in во far as these 
i conductors, also by the electrolytic counter electromotive 
orees. 

If, then, subterranean pipes exist in the region occupied by this 
return flow, and if these pipes have their extremities on different 
equi-potential surfaces, it is certain that current flow must take place 
through these pipes if they have any longitudinal conductivity, and no 
amount of conductivity in the soil short of infinite conductivity will 
altogether preventthisfrom happening. The proof of this is found 
in а very simple experiment. In а large vessel containing an elec- 
trolyte, взу, dilute acid, two electrodes are inserted, by meana of 
which a current can be passed through the liquid mass. Two 
lengths of insulated copper-wire have their ends just striped to lay 
bare the wire, and are then twisted together to within а couple of 
inches of the ends. These ends are spread out at right angles. 
The other extremities are connected to a galvanometer. If the 
spread out, bare ends of this galvanometer wire ате dipped in the 
electrolyte, it will be found that & current passes through the 
galvanometer one way or the other, according to the position of the 
collecting end. If the spread end is placed so that it is at right 
angles to the line of the current flow, then no current will flow 
through the galvanometer. The explanation is, of course, obvious. 
If the extremities of the exploring wire lie on different equi- 
potential surfaces of the electrolyte when traversed hy the current, 
the galvanometer, of course, indicates а current. It the ends lie 
on the same equipotential surface, then the galvanometer indicates 
по current. After the test-wire has been employed in this manner 
it will be found that on stopping the main current the galva- 
nometer gives a transitory reverse current, due to polarisation of the 
electrodes. 

In the case of long electric street railways worked on tha rail 
return system it is unquestionable that the difference of potential, 
betwecn the different portions of the track when cars are running, 
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involves ав а certain c-nsequence the flow of current through the 
earth, however efliciently the rail bonding may be carried out. 
Mr. H. F. Parehall has stated (Proceedings of the Institution cf 
Civil Engineers, April, 1898) thar in tests carried out on an eight- 
mile track, cutting the rails at the centre and inserting an ammeter, 
showed that 60 per cent. of the current was returning through the 
earth itself. 

I think it will be agreed that it is exceedingly important, in the 
interests of other industries besides the electric traction industry, 
that in those cases where this earth flow occurs we should endeavouc 
to find out where this current is going and what it is doing. 

It is a matter of great difficulty to carry out experiments on 
actual electric atreet railway lines. We cannot always be cutting 
raile, and we certainly cannot cut gas ani water pipes to ascertain 
the currents which may be flowing in them. I have, therefore, 
directed my attention to making a sort of working model of an 
electric traction system with an earth return, and of such a kind 
that pipes or equivalent conductors can be buried in desired 
positions, and an electrical survey made of the whole arrangement. 

The model is made as follows :—A large wooden box, Fig. 3, is 
provided, best made of paraftined or well-varnished deal. This box 
may be any desired size, but is best made square and «f a depth 
«qual to half the length or breadth. This box is filled with aea 
sand or river sand mixed with а little salt to give better conduc- 
tivity, and so compensate for limited dimensions, and the whole 
mass is moistened with water until it is thoroughly and uniformly 
damp but without free water on it. The resistance of such a mass will 
be about 1 ohm per yard cube between opposed surfaces. Оп the 
surface of this sand, which represents the earth, conductors can be 
laid down to imitate an electric tram-line. I have found it conve- 
nient to employ rods of plumbago and clay by which the required 


resistance and current carrying power is obtained. A pair of these 
rods connected in parallel by platinum wires may be laid down to 
imitate the line. A fall of potential along the line may be 
made equal to, say, 7 volts, or to the maximum fall permitted by 
the Board of Trade, by attaching the terminals to а battery of four or 
five secondary cells to the ends of the line. If an ammeter is 
included in this line circuit, it will be found that the total current 
taken is greater, when the rods are laid on the damp sand, than 
when they are bodily lifted up. "This difference indicates the earth 
return current. In order to explore the distribution of current 
through the mass of the earth, a galvanometer or voltmeter is 
provided, having flexible leads, and the ends of these attached 
to two insulated wires twisted together, the other extremities being 
bared and splayed out to form a sort of fork. 

In the sand, then, can be buried, at a slight depth, thin iron or 
lead wires or tubes, to represent gas and water pipes, and these can 
be given any required form and arrangement. 

An electrical survey can then be made with the voltmeter. Ifa 
"pipe" or wire representing в pipe runs nearly parallel to the 
„line“ it will be found that at one end of the line, the line 
is positive to the pipe, and at the other that the pipe is positive to 
the line. In my own medel I have found that the potential 
differences of such a ‘‘ pipe” and the line amount to 1 or 2 volts, 
just as they are found to do in the case of real electric street 
railways, when measurements are made betwecn the rails and a 
parallel buried pipe.* Inthe case of the pipes running parallel to 
equipotential surfaces the potential differences between all parts 
of the pipe and any one point of the line are nearly the same. By 
means of the exploring or testing fork it is easy to show that the 
earth return current flows through the wh le mass of the sand, 


and with a little trouble the general form of the equipotential 
surfaces can be ascertained. 
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Model to show Relative Elestrica! Condition of Earthad Electric Street Railway 
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If the wires, as shown in Fig. 3, representing '' pipes are bent 
£o that they have a loop in them which emerges above ground, this 
loop can be cut, and a sensitive ammeter or galvanometer inserted, 
во as to indicate the current flowing through the pipe.” In this 
manner it can be proved that when a pipe runs approximately parallel 
to the track, and when it is found to be positive to the rails near the 
generating station, and negative to the rails at distant points, there 
is а current flowing in the pipe from the far end towards the 
station end. If the pipe runs more or less transversely to the line 
then little cr no current will appear in it. 

lu the cise of actui] pipes and real street railways it is an 
impracticab'e matter to make such tests as shall show whether 
there is a current flowing іп the pipe or not. We can only infer 
its existene» when electrolytic corrosion his made its appearance. 

From experiments made with the above model, I am led to 
believe that, if pipes or wires were laid down imitating the form or 
arrangement «f the actual main pipes, and it а track were laid 
down imitating the plan of the real track, that useful information 
might be gaiued as to the localities, if any, in which electrolytic 
trouble may be expected. 

It is, of course, obvious tha* a model on a limited scale can only 
very roughly represent the true state of affairs. In any actual 
case it is an exceedingly diflisult, if not impossible, matter to 


— ͤ f —— 


* It the *' rails" in the model are made of carbon and the“ pipes“ are 
made of iron wire, there will be a constant potential difference between 
them of about 1 volt, due to the carbon, damp sand and iron forming a 
voltaic e^uple. This constant potential difference, however, can be taken 
into account in measurement, and does not interfere with the detection 
and measurement of those potential differences set up by the flow of 
current through the sand, which is originated by the external electro- 
motive force. 
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predict the path along which the earth return current will distribute 
itself. It depends on unknown conditions as to rock and soil con- 
ductivity due to moisture, geological formations, subsoil water, 
infiltrations of sewage, brine springs, the conductive effect of buried 
pipes, leakage of water, gas, and the nature of the car traffic at the 
moment. There is, however, a drift of current through the earth 
from the most distant portions of the line towards that point or 
points where the negative dynamo terminals are attached to the 
rails. The question of pipe corrosion is wholly bound up with the 
degree to which this return current takes advantage of pipe con- 
ductivity to help it on its way or is carried by the pipes as well as 
by the earth. This is not prevented by the fact that the earth 
resistance, taken as a whole, may be very much less than that of any 
line of pipe, but it is affected to a considerable degree by the 
resistance due to pipe junctions, or to the surface resistance 
afforded by oxidation of the pipes by which the entrance of current 
into them is hindered. The above statements can be proved by the 
use of wires imitating pipes badly jointed or partially insulated, and 
buried in the sand of the model electric railway just described, and 
a model of the above kind proves itself to be exceedingly useful for 
lecture or demonstration purposes in addition to its employment as 
a means of testing theories. 

It appears, then, that the following statements may be taken as 
correctly representing facts, in the case of electric street railways 
having uninsulated rails used as a return circuit :— 


(i.) No amount of bonding of the rails, if uninsulated, will 
entirely prevent the flow of current through the adjacent earth 
when there is any difference of potential between different parts of 
the line, and even with good modern bonding or even continuous 
rails a fraction, not inconsiderable, of the whole outgoing current 
may return by the earth. 

(1i.) Some portion of this current will pass through subterranean 
pipes, the amount being determined by 

(a) The general or local subsoil conductivity. 

(b) The electric conductivity and continuity of the pipe 
lengths and depending on joints and materia). 

(c) The length and disposition of pipe, and its position as 
regards the average equipotential surfaces in the earth, when 
the line is working. 

(d) The condition of the pipes as regards oxidation or in- 
crustation with non-conducting oxides or protective covering, 


The position which seems most likely to be favourable for the 
passage of current into the pipe is when it extends for some 
distance parallel with the rails and passes near the point of junc- 
tion of the return feeder to the power station and the rails, and 
when it is new or fairly clean and well jointed; all conditioned, of 
course, by the general earth conductivity. 

(п ) The danger areas are those regions in which the pipe 
current, if it exists, leaves the pipe to get back iuto the rails or 
return fe-der or even into the same pipe again, but mere difference 
of potenual between the pipe and the rail is not in itself a source 
of danger to the pipe. There must be, iu addition, electrolytic 
conduction of current out of the pipe into adjacent soil, which con- 
tains electrolysable salta and the necessary moisture. 

(iv.) If electrolytie conduction eut of the pipe exists at any places 
there is no absolute security in the Board of Trade limit of 1 5 volts 
for the potential difference of pipe and rai, except in so far that the 
less the voltage the less rapid will be the damage. Electrolytic 
corrosion may take place when only a small fraction of a volt differ- 
ence of potential exists between the iron pipe and the adjacent 
portions of the rail return. 

(v.) The conditions most to be feared as provocative of pipe 
destruction are when certain local soil conditions exist near the 
places where the pipe 18 most positive to the rail. The presence of 
soluble chlorides in the soil produced by presence of sewage, brine 
springs, infiltration of sea water if near the sea, solution of 
chlorides of sodium, potassium or magnesium or other salts present 
in the soil produced by water due to pipe leakage or natural accumula- 
tion by rainfall saturating the soil, set up at once conditions per- 
mitting electrolytic conduction, and the resulting liberated acid or 
ehlorine ions attack the cast-iron pipe. In rapidity of destruction 
under this action, à new clean pipe may possibly succumb even 
sooner than an old one protected by а dense adherent coating of 
oxide, which is а not very good conductor. The time which any 
Buch action takes to reach a stage destructive to the pipe will be 
obviously less the more the electrolytic action is concentrated on a 
limited area of pipe surface. 

In designing an uninsulated rail return traction system, the proba- 
bility of the above-mentioned conditions occurring should not be 
ignored. Even if actual perforation of the pipes does not occur, 
there may be an ''ageing action which shortens the life of the 
pipe. | 

(vi.) As the conditions determining possible pipe corrosion are 
numerous and not all easily predetermined, it is important in the 
case of every electric traction system with uninsulated earth 
returns, that an electrica] survey should be made at intervals, 
setting down on a plan, showing rails and pipes, the potential 


differences between them at various places. Within the danger 
area a close watch can then be kept, whenever the ground is 
opened up for any purpose, for evidence of destructive electrolytic 
action on buried pipes. 

In the above short summary of the causes and conditions of pipe 
electrolysis, no reference has been made to the question of remedy 
when it is found to exist. To deal with this portion of the subject 
properly would require more time than is at present at my disposal. 
All that has been here attempted is to show that, even working 
under Board of Trade regulations, it must not be assumed that the 
danger does not exiat. 


TRADE NOTES AND NOTICES. 


{Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


„The Electrician” Electrical Trades’ Directory and Hand- 
book. —This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &o., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Electric Lighting Committee of the Rathmines and Rathgar 
Township (co, Dublin) invite tenders for the supply and erection of 
the following plant: (a) Lancashire boilers and accessories, 
mechanical stokers, feed pumps, injector, economiser, electric 
motor ; (5) high speed steam dynamos and accessories ; (c) condens- 
ing plant and pipe work ; (d) overhead travelling crane ; (e)switch- 
board and instruments; (F) accumulators ; (y) trenching, cables, 
«ое. ; (A) posts for incandescent street lighting; (i) lanterns and 
incandescent lamps; aud (j) meters. Some additional particulars 
are set out in our advertisement paves, and specifications with terms 
and conditions and forms of tender may be obtained from the offices 
of the consulting engineer (Mr. Robert Hammond, M. I. E. E.), 64, 
Victoria-street, London, S.W., on and after Monday, the 12th inst. 
Tenders must be sent to theSecretaryto the Township Commissioners 
(Mr. F. P. Fawcett), Town Hall, Rathmines, co. Dublin, by Wed- 
nesday, Oct. 5. 

The Electric Lighting Committee of the county borough of 
Salford require tenders for the supply of a high-tension cable, lead 
covered. Nane additional particulars are given in our advertise- 
ment columns, Specifications, and any further information, may 
be obtained from the borough electrical engineer (Mr. Charles L. 
Turner) Walness-road, Broughton, Salford. Tenders, addressed 
to the Chairman of the Electric Lighting Committee, must be 
delivered at the oftice of the town clerk (Mr. Samuel. Brown), Town 
Hall, Salford, by Friday, the 23rd inst. 

The Urban District Council of Chiswick invite tenders for an 
electric lighting installation at their sewage disposal works, Corney 
Reach, Cuiswick. Specifications and all further particulars can ba 
obtained from the Council's surveyor, Mr. A. Ramsden. Tenders, 
addressed to the Chairman, Vestry Hall, Caiswick, must be in by 
Wednesday, the 21st inst. Mr. E. F. Collins is Clerk to the Council. 
Further particulars are given in our advertisement columns. 


Tenders are ínvited for the supply and erection of an electric 
light installation for the Portrane Lunatie Asylum, co. Dablin. 
Plans and specifications can be seen, and forms of tender obtained, 
at the oflice of the Board of Control, Custom House, Dublin. 
Tenders to the secretary (Mr. Н. Williams) by Oct. З. D. 

The Tramways Committee of the Halifax Coporation invite 
tenders for car-trucks and electrical equipments. Tenders must be 
deposited with the town clerk (Mr. Keighley Walton), Town Hall, 
Halifax, by noon of Monday, the 19th inst. 


The Torquay Corporation require tenders for electricity meters 
and arc-lamp carbons for twelve months from Oct. 1. Tenders to the 
town clerk (Mr. F. S. Hex), Town Hall, Torquay, by the 19th inst. 

The Bexhill Urban District Council invite tenders for :—(4) 
Water-tube boilers ; (b) steam dynamos and balancer ; (c) switch- 
boards ; (d) storage battery ; and (e) underground cables and pipes, 
arc lamps and posts. Tenders to Clerk to Council, by Sept. 28. 

Tenders are invited for the electric lighting of Thrybergh Col- 
liery, Rotherham. Particulars from Mr. ҮҮ. Hargreaves, agent, 
Rothwell Haigh, Leeds. Tenders to Messra. J. and J. Charles- 
worth (Limited), Milnes House, Wakefield, by 26th inst. 


The Hull Corporation invite tenders for steel roofs and sundry 
iron and steel work for the tramway power station, Tenders, 
addressed to the Chairman of the Works Committee, must be 
1 at the Town Clerk's office, Hull, before noon on the 

t inst. 


THE ELECTRICIAN, 


SEPTEMBER 16, 1898. 693 


The Leeds City Council require tenders for the supply of poles 
and trolley wire and attachments, in connection with the extension 
of their electric tramway system. "Tenders by noon of the 20th inst. 

The Darwen Corporation invite tenders for a 10-ton overhead 
travelling crane for their electricity works, and for a lightning 
conductor to the chimney of their refuse destructor. Tenders to 
the Town Clerk by the 26th inst. 

The Market Committee of the borough of Ashton-under-Lyne 
require tenders for wiring and fitting up the public market for the 
electric light. Tenders to the Borough Comptroller, Town Hall, 
Ashton-under-Lyne, by noon of October 3. 

Tenders are invited for the construction of about two miles of 
electric tramway (from Sutton to Baily Post Office, Co. Dublin) for 
the Great Northern Railway Co. of Ireland. Tenders to the 


Secretary of the Company, Amiens-street Terminus, Dublin, by 
10 a.m. of the 27th inst. 


The Municipal Authorities of Almagro (Cuidad Real) Spain, 
invite tenders until Oct. 3 for the concession for the electric light- 


ing of the town. Particulars from and tenders to El Secretario del 
Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


The Birmingham Installation Co. have obtained the contract for 
the electric lighting of Port Louis, Mauritius. The estimated cost 
of the installation, for which Mr. Е. J. Warden-Stevens is con- 
gulting engineer, ia £75,000. 

The Halifax Tramways Committee have accepted the tender of 
Messrs. Macartney, McElroy and Co. for the supply of tramway 
poles and brackets at £4,718. 8s. 

The Tramways Committee have also accepted the tender of the 
Leeds Steel Works (Limited) for the supply of 1,000 tons of steel 
rails and 47 tons of fish plates at £6. 10a. per ton. 

The Hampstead Guardians have accepted the tender of Messrs. 
H. G. Ellis and Co. for wiring and fitting up the Workhouse build- 
ings for the electric light at £1,025. 

The Blackpool Corporation have accepted the tender of Messrs. 
Lowdon Bros. for the supply of combined electric lighting and 
tramway poles, and of the British Insulated Wire Co. for the 
supply of tramway cables. 

The Newport (Mon.) Corporation have accepted the tender of 
the Electric Constr uction Co. for the supply of 34 arc lamps for 
the sum of £703. 103. 

The following tenders were received by the Cardiff Corporauon 
for the supply of a 300-kilowatt direct-driven steam alternator 
for their electricity supply works :— 

Siemens Bros, and Co. (Belliss engine) (accepted) ... 39 


Ditto (Willana engine? ............... 5. 
S. Z. de Ferranti, Limited (Willans engine . 3,800 
Ditto (Belliss engine. ЖОО 8.800 
Ditto (own kee serere 5.250 
Electrie Construction Co. (Willans епиїпе)............. 5,685 
Ditto (Belliss engine . 5,450 
John Fowler and Со, (Willans engine 3,625 
Mather and Platt (Willans engine oe 5,559 
Ditto (Bellias engine 5,5352 
General Electric Co. (Willans engine serens 5,510 
Easton, Anderson & Goolden (Willans engine) . 3,179 
Brush Co. (Univereal engine). 5,126 
W. H. Allen, Son and Co. (own make 2,160 
C. A. Parsons aud Co. ООРЕНИР 2,425 


The latter three did not comply with the specification, 
APPOINTMENTS VACANT AND FILLED. 


The Electric Lighting Committee of the borough of Barrow-in- 
Furness require an enpgineer-in-charge. Salary £90 per annum. 
Some additional partieulars appear in an advertisement elsewhere, 
and applications, addressed to the Chairman of the Conimittee, 
must be sent to the town clerk (Mr. C. F. Preston), Town Hall, 
Barrow-in-Furness, by noon of the 19th inst. 


The Willesden District Council invite applications for the position 
of electrical engineer. Salary £400 peraunum. Applications to the 
Clerk to the Council (Mr. Stanley W. Ball), Public Offices, Dyne- 
road, Kilburn, London, N.W., by the 20th inst. 


The Electric Lighting Committee of the Derby Corporation 
received 62 applications for the position of borough electrical 
engineer, in succession to Mr. J. E. Stewart, but this number was 
finally reduced to three—viz., Mr. J. T. Baron, of St. Pancras ; 
Mr. T. P. Wilmshurst, the borough electrical engineer at Halifax ; 
and Mr. E. W. Lancaster, of Birmingham. These gentlemen 
appeared before the Town Council on Wednesday, when Mr. T. P. 
Wilmshurst was selected to fill the vacancy. In 1886 Mr. Wilms- 
hurst entered the shops and office of the late Sir C. Bright, mining 
and consulting engineer. After two years he obtained a post on 
the technical staff of the Taunton Electric Light Co., one of the 
first electric supply concerns in the country. In 1889 he was 


appointed assistant engineer to the Exeter Electric Light Co., whose 
works were then being erected, and in the following year he was 
appointed chief engineer to the Company. In 1893 he left Exeter 
оп his appointment to the post of borough electrical engineer of 
Halifax. Here he designed and carried out а complete system of 
electric lighting on the transformer system, and recently he carried 
out important extensions of the works, and put down а system of 
electric tramways within the borough. 

Mr. Spencer W. Richardson has been appointed lecturer and 
demonstrator in physics at University College, Nottingham. Mr. 


Richardson is а B.Sc. of London University and an 1851 Exhibition 
Research Scholar. 


Mr. J. J. Medway has been appointed assistant to the Borough 
Electrical Engineer at Torquay, at C2. 28. per week. 


BUSINESS NOTICE. 
The Northwich Electric Supply Co. have taken over the house- 
wiring business of Messrs. Ames, Garrard and Co., in Northwich, 
which they intend carrying on under the management of Mr. F. W. 


Ames, whom they have also appointed as their resident electrical 
engineer, in place of Mr. F. Kenyon. 


BANKRUPTCIES AND LIQUIDATIONS. 
The first meeting of creditors under the liquidation of the Cox 
Thermo Electric Co. (Limited) will be held at 33, Carey-street, 
W.C., on the 22nd inst., at 11:30 a.m. Claims must be lodged by 


the 21st inst. with the Official Receiver and Provisional Liquidator, 
Mr. S. Wheeler. 


Jacob Guttmann (trading as J. Goodman and Co.), electric fittings 
dealer, 48, Commercial.street, London, E.C., has been adjudicated 
bankrupt. The creditors met on Wednesday at the London 
Bankruptcy Court, and elected Mr. Benjamin Newstead, C.A., 
Church passage, Guildhall, E.C., as trustee, to wind up the estate 
in bankruptcy. The Chairman said the debtor, a German, set up 
in business five or six years ago and was in dilticulties. Last April 
he converted the concern into a limited company, styled J. Good- 
man and Co. (Limited). The public did not take up the shares, 
and the debtor had since carried on the business under the style of 
J. Goodman and Co. (Limited). He would now have to take the 
proper steps to wind up the Company and bring the assets into this 
estate for the benefit of the creditora. Mr. Davies, on behalf of 
the debtor, gave an undertaking ** to bury the Company with the 
utmost possible expeditition. The accounts filed under the pro- 
ceedings show liabilities of £3,850, and assets 4,000 £1 shares in 
J. Goodman and Co, (Limited). 


Electric Lighting Contracts.—The Gilbert Arc Lamp Co. have 
obtained a large contract for lighting the new building which 
Messrs. Lyons and Co. are erecting in Drapers-gardens. ‘The work 
is being carried out almost entirely by the aid of electric light, 
night and day, and the building commences with a basement 40ft. 
below the ground. The Company have just fitted St. Andrew’s 
School, Southboro, and St. Andrew's School, Eastbourne, and are 
also carrying out the lighting of the New Kensington Town Hall, 
where the wiring is being entirely fitted in iron pipes. Inaddition 
the Company are also delivering to the Blackpool Corporation their 
order of 120 double carbon rectified lamps and apparatus. These 
lamps are of the Company's open type, burning 50 to 80 hours 
according to current density. 

Electric Plant Contracts.—Messrs. P. К. Jackson and Co. 
(Limited), of Salford Rolling Mills, Manchester, are at present very 
busy in their electrical department. Amongst the numerous orders 
in hand are a complete central station plant, comprising three 380 
kilowatt steam dynamos, balancing transformers, motor generators, 
ejector condensers, fuel economiser, boiler, feed-pump, &c., for 
the Ashton-under-Lyne Corporation; a complete electric power 
transmission and lighting plant, comprising two 125 kilowat: steam 
dynamos, independent surface condensing plant, four 40 B. H. P. and 
two 15 B. H. P. motors, two Lancashire boilers, feed-pumps, &c., for a 
large brick works in the Midlands; a complete electric pumping plant, 
comprising two horizontal three-throw pumps, one 95 в Н.Р. motor, 
one 28 B. H. P. motor, а 110 kilowatt dynamo, &c., for large steel 
and iron works in Scotland ; an electric hauling and lighting plant, 
comprising one 90 B. H.P. continuous rope hauler, two single drum 
haulers, one 90 kilowatt motor, and dynamos of 105 and 10 kilowatts 
respectively for a large colliery in Manchester. The firm are sup- 
plying a 115 kilowatt dynamo and two 25 B. H.P. motors for a paper 
mill; a pair of 150 kilowatt dynamos (arranged for rope driving), 
for large engineers’ works at Castleton ; and two electrically-driven 
cranes for locomotive works in Manchester. In addition, the 
firm are manufacturing six 115 kilowatt multipolar dynamos, to- 
gether with a large number of smaller dynamos and motors for 
various customers in the United Kingdom and abroad. The firm 
have, in addition, a number of new dynamos in stock. 

Patent Amendment.—Notice is given in an advertisement else- 
where that M. Jules Julien, 272, Chausée d’Anvers, Brussels, has 

applied for leave to amend the specification of letters patent dated 


ш. 
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Oct. 3, 1896 (No. 21,956), for Improvements in or Connected 
with Electric Accumulators.” Notice of opposition must be lodged 
5 aS ia Office, 25, Southampton-buildings, London, W.C., 
y Oct. 7. 

City of London College.—The Michaelmas term of this College 
commences on the 28th inst. Classes are held in magnetism and 
electricity, sound, heat, light, mathematics, chemistry, and other 
science subjects, and there are laboratories for practical work. 
Prospectuses may be obtained from the Secretary (Mr. David 
Savage), White-street, Moorfields, E.C. 

Northampton Institute.—We have received a copy of the 
syllabus of the 1898-9 session of this Institute. The educational 
work of the Institute is divided into six branches, viz. : Mechanical 
engineering and metal trades, artistic crafts, applied physics and 
electrical engineering, electro-chemistry, horology, and domestic 
economy and women's trades, in all of which а complete course of 
instruction is given. The electrical engineering and applied 

hysics department is under the charge of the principal (Dr. R. 
Mullineux Walmsley), with Mr. C. V. Drysdale as chief assist - 
ant and lecturer. The electrical instrument section of the 
department, which is under the charge of Mr. C. V. Drysdale, 
must have а particular interest for residents in Clerkenwell— 
the centre of the scientific and electrical instrument-making 
industry. Courses of instruction are given in electro-chemistry, 
electro-plating, electro-typing апа stereotyping, watch and clock 
making, subjects which also have considerable local interest. In 
the mechanical engineering and metal trades department instruction 
is given in workshop drawing, practical design of machinery, graphics, 
workshop calculations, mechanics and mechanism, machinery and 
machine design, power transmission, machine tools, prime movers, 
steam engines and boilers, gas and oil engines, &c., &c. The 
classes commence on the 26th inst., and there are well-appointed 
laboratories for practical work. 


High-Voltage Lamps.—We have received from Messrs. D. Н. 
Bonnella and Son, of 58 and 60, Mortimer-street, London, W., 
their latest price list of high-voltage lamps. The firm, who make a 
speciality ot small bulb and twisted flame lamps for burning direct 
and in series on high-voltage circuits, keep a large stock of various 
types. 

Dynamo and Motor Catalogue.—We have received from the 
Electrical Co., of Charing Cross-road, W.C., an advance copy of 
their new price list of continuous current dynamos and motors. 
Some types of machines not quoted in their previous lists are 
included, and the sizes of several of the dynamos and motors 
appear to cover а wider range than heretofore. Sketches of the 
various machines and appliances are given, with tables of the chief 
dimensions, and generally it is evident that the convenience of the 
intending purchaser of the Electrical Co.’s machinery has been 
thoroughly studied in the compilation of the catalogue. 

Electric Bells and Accessories.—Mr. A. J. Wright, of 318, 
Upper-street, London, N., has forwarded us a copy of section B of 
his Price List. This section, which is devoted to electric bells and 
accessories, gives particulars and prices of electric bells, indicators, 
burglar alarms, bell pushes, switches and contacts, wires, batteries, 
and a variety of other apparatus. 

Brown, Boveri and Co.— It is stated that this firm propose to 
reduce the number of hands employed at their works at Baden, 
Switzerland, and to establish two independent factories, one in 
France and the other in Germany. This decision has been arrived 
at in order to circumvent the tariffs on the importation of electrical 
machinery into these countries, and also to escape from the rigorous 
Swies legislation as to factories. 

Holophane Globes.—We have received from Holophane 
(Limited), of 91-95, Queen Victoria-street, London, E.C., a copy 
of a pamphlet entitled Light v. Illumination." The pamphlet is 
mainly devoted to describing the advantages of the Holophane 
globe for illuminating, purposes. The Company are prepared to 


supply а copy of the pamphlet free of charge to any electrical 


engineer who may wish to obtain one. 

Gas and Electric Lighting Works Directory and Statistics.— 
We have received from Messrs. Hazell, Watson and Viney, of 1, 
Creed-lane, London, E.C., the 1898 issue of this directory, which 
has been revised to July 1. There is comparatively little space 
devoted to electric lighting statistics, and the information, though 
in the main accurate, is of limited value, as itis in most cases con- 
fined to a bare recital of the names of the owners of the works, 
oflicers and station engineers, area supplied, and date of Pro- 
visional Order. On the other hand, the information relating to the 
gas works and companies of the United Kingdom and abroad is very 
complete, and, as far as we have been able to test it, accurate and 
reliable. The price of the work, which is well printed and strongly 
bound, is 6s. net, or, with the water directory, bound in one 
volume, 103. net. 

Name Tablets.—The Endolithic Ivory Co., of 614, Fore-street, 
E.C., have sent us a circular relating to their endolithic labels and 
name tablets, which are used extensively for switchboards, tele- 


phones, indicators, &c. It is claimed that, being either of ivory 
or bone, with black lettering on white ground, the labels will stand 
any climate, and that neither salt nor fresh water affects the 
inscription. 

Exports of Electrical Apparatus and Material.—The follo 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 7 to 
Sept. 13, with the ports of destination :— 

Argentina—Rosario, £154 (telegraph material) Australasia— Adelaide, 
£147 (including £134 telegraph material); Melbourne, £1,172; Port 
Chalmers, £14; Sydney, £864; Wellington, £832. Belgium —Ostend, 
£8. Bra: Rio Janeiro, £375 (telegraph material). Ceylon —Colombo, 
£238. China—Shanghai, £107; Tientsin, £65 (telegraph material). 
Denmark—Copenhagen, £140. Eyypt—Alexandria, £16. Frunce— 
Boulogne, £140. Germany—Hamburg, £18. Holland—Amsterdam, 
£51. Hong Kong—£320. India—Calcutta, £313. Jupan—Yoko- 
hama, £302. Madeira 124. Russia—Helsingfors, £27; St. Peters- 
burg, £160. South Africa—Cape Town, £242; Durban, £943; Port 
Elizabeth, £425. Shan — Malaga, £62. Straits Settlements—Singapore, 
£140. Sweden—Gothenburg, £114; Stockholm, £105 (telegraph wire). 
Total £7,668, against £8,978 in the corresponding week last year (Sept. 
9 to Sept. 15), 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 

Aberystwith.—The Town Council have entered into a two years’ 
agreement with the Aberystwith and Chiswick Electricity Supply 
Co. for supplying current to and maintaining 28 arc lamps at 
£17. 17s. per annum. 

Another London Underground Electric Railway.—The Crickle- 
wood, Kilburn and Victoria Railway Construction Syndicate 
(Limited) is the title of a syndicate which has been formed for the 
purpose of applying for powers to authorise the construction of an 
underground electric railway from Cricklewood to Victoria. The 
proposed line will be about five and a quarter miles in length, 
commencing at Cricklewood and proceeding thence under the Kil- 
burn High-road, Maida-vale, Edgware-road, and Hyde Park to 
Victoria. The stations will be at about half-mile intervals, and 
will connect with the existing lines of railway along the route. 

Bethnal Green (London).—The Vestry have just accepted the 
tender of Mr. H. L. Holloway for the erection of baths and wash- 
houses. This includes the electric lighting of the buildings. 

Birkenhead.—The Town Council has obtained the santion of 
the Local Authorities of Bidston and Noctorum to extend their 
electric light mains to those districts on condition that current 18 
supplied to private consumers on the same terms as within tho 


' borough of Birkenhead. 


Bradford.--The half-yearly statements of the Gas and Electricity 
Committees were submitted at Tuesday's meeting of the City 
Council. The total income for the half-year had been £9,565. 
14s. 7d., compared with £8,726. 12s. 31. in the corresponding half 
of last year, an increase of £839. 2s, 4d. The total expenditure for 
the half-year had been £7,907. 4s. 5d., against £7,061. 2s. 1d. last 
year. The profits for the half-year had been £1,658. 10s. 2d., 
against £1,685. 1s. 21., or a slight decrease. The number of con- 
sumers at present was 720, against 521, an increase on the 
corresponding half-year of 38 per cent. The total units 
consumed had been 480,294, against 443,288, an increase of 81 
per cent., irrespective of the current supply to public lamps. The 
total profit since the opening of the electricity works in September, 
1889, to June 30, after paying interest and sinking fund, amounted 
to £18,391. 10s. 8d. ; and the total amount written off for depre- 
ciation had been £7,307. 18s. 6d., leaving a sum of £11,083. 18s. 2d. 
to be appropriated as the Council might direct. The trade profit, 
i.e., before charging interest and sinking fund, had been £3. 9з. 44d. 
per cent. for the half-year on the capital outlay of £168,506, and 
the net profit showed 18s, 7d. per cent. for the half-year. Taking 
the June and December half-years together, the trade profit 
amounted to £11,784. 28. 31., ог at the rate of £7. 163. 7d. per 
cent. per annum on the capital outlay. The Mayor (Alderman T. 
Speight) added that if the Electricity Committee had to spend 
money а& the rate some people desired, there would be no profit at 
all. They could not go on expending money as they had done and 
keep up such satisfactory returns. 

Brighton.—Mr. W. A. Ducat held a Local Government Board 
inquiry on Wednesday into the application of the Town Council to 
borrow £56,300 for electric lighting extension purposes. The town 
clerk (Mr. Francis J. Tillstone) explained that the amount of the 
loan was a larger sum than had been previously borrowed, but that 
arose from the fact that the Local Government Board asked that 
these loans should be applied for before the expenditure was 
incurred. The amount of the present loan included the probable 
expenditure for two years—this year and 1899. Mr. Arthur 
Wright (the engineer and manager of the electricity department) 
said that about 450 new customers for each year were e 
during the next two years, at any rate, and suflicient capital had 
been provided to supply their wants. There was no opposition. 


current for private lighting has been fixed at bd. per unit. 
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Buckley (Flintshire).— The Urban District Council have 
decided to obtain а Provisional Electric Lighting Order and to 
engage an electrical engineer for the purpose of drawing up an 
electric lighting scheme. For some time past the Council have 
been endeavouring to obtain possession of the local gas works, but 
the Gas Company would not entertain the Council’s terms, and the 
negotiations have come to an end. The Council have received 
tenders for electric lighting from Messrs. Mather and Platt, of 
Salford, and the Sandycroft Foundry and Engineering Co. 


Bury St. Edmunds.—At the meeting of the Town Council on 
Tuesday the following communication was received from the Local 
Government Board :— 

I am directed by the Local Government Board to state that they have 
received the report of their inspector, Mr. Boulnois, after the inquiry hel 
by him with reference to the application of the Town Council of Bury St. 
Edmunds for sanction to borrow £20,000 for purposes of electric lighting. 
The Board have carefully considered the report, together with the repre- 
sentations which were urged at the inquiry in support of and in 
antagonism to the scheme, but in view of the large amount of 
opposition which the proposal in its present form has aroused, and 
of the uncertainty whether the scheme might not result in a net 
loss to the borough, they are not prepared to sanction a loan 
in respect of it in its present form. They would suggest, for the con- 
sideration of the Town Council, that thescheme might be modified so as to 
embrace only the compulsory area described in the Provisional Order, and 
that the proposals for lighting the streets should for the present be 
abandoned. In connection with any modified proposals, for private lighting 
only, which the Town Council may submit to the Board, a list of applicants 
for the electric light should be obtained, showing the probable demand for 
the light, if and when it is first introduced, and this list should be 
forwarded to the Board.—H. Мокво, Assist. Sec. 
At the same time the Electric Lighting Committee presented a 
report, in which they stated that they were still of opinion that the 
original scheme for lighting the town was the best, inasmuch as 
the inclusion of the public lighting would insure an immediate 
income at à comparatively small outlay, and would also release the 
sum of £2,000 held by the gas company. Ав, however, the Local 
Government Board had refused to authorise the entire loan of 
£20,000, but had suggested that a modified scheme should be brought 
forward, the Committee considered that there were two courses open 
to them (1) to adopt & modified form of private lighting as suggested 
by the Board, which was estimated to cost £13,000 for the compulsory 
area, or £15,000 if the streets in Mr. Medhurst's No. 1 Supplemental 
Estimate were included. (2) To sell the Provisional Order to a 
company. The Committee were strongly opposed to the latter 
course, They were prepared to carry out а modified scheme, 
though they did not anticipate such successful financial results as 
from their original scheme. If the Council wish to carry out a 
modified scheme the Committee suggest a deputation wait upon the 
Local Government Board in reference to the matter, as the 
Provisional Order will expire in July next, and therefore it was 
very necessary, if the Board were not prepared to accept а modified 
scheme, to sell the Provisional Order at once. After an animated 
discussion, in which the attitude of the Local Government Board 
was severely criticised, it was unanimously resolved to request the 
Committee to submit а modified scheme next month. Опе of the 
speakers said there was no opposition to the scheme except from 
the | gas interest. 


Carlisle.—The Town Council’s electric lighting scheme is pro- 
gresaing satisfactorily. At present the work of laying the cables is 
being rapidly proceeded with, and the Council hope to be in a 
position to supply current in a few weeks, The initial charge for 


Cromer.—Messrs. O'Gorman and Cozens - Hardy have been 
appointed consulting engineers to the Urban District Council. 


Dover.—At Tuesday’s meeting of the Town Council it was 
reported that the first year's working of the electric tramways, 
after allowing for payment of interest and sinking fund, had 
resulted in a profit of £1,300, equivalent to a 2d. rate. A total of 
1,794,903 persons had been carried at the universal fare of 1d. 


Dundee.—The Gas Sub-Committee had an important application 
for electric current at their last sitting. Messrs. Thomas Justice 
and Sons (Limited) had asked for the best terms for supplying 
current for at least 500 16 c.p. lighta, to light up their workshop in 
South Ward-road, and after discussion it was decided to recommend 
that the price should be as follows :—Up to and including 10,000 
units per annum, 4d. per unit (the present rate), and above 10,000 
units, 3d. per unit, to all consumers. 


Exeter.—The City Council have received a proposal to convert 
the existing horse lines into electric tramways, and the matter has 
been referred to a committee for consideration and report. 

Exhibitions.—The Administration of the 1900 Paris Exhibition 
invite proposals from firms for the supply of electric current for 
lighting the buildings and grounds of the Exhibition. Contractors 
must specify for direct-driven steam dynamos, but tenders from 
makers of dynamos or steam engines will also be considered 


separately. The plant will be considered as an exhibit at 
the Exhibition, and will be examined by the International 
jury in a similar manner to the other exhibits. The contrac- 
tors must undertake to commence the work of laying the 
foundations for the machinery on Oct. 15, 1899, and the 
plant must be fixed by March 15, 1900. The period during 
which a supply of current must be given is from April 15 to 
Nov. 15, 1900. A copy of the complete conditions of supply and all 
other particulars can be obtained from the Administration. 

An International Mining and Industrial Exhibition will be held 
at Coolgardie (Western Australia) next year. The date of the 
opening has been fixed for March 21st. 


Gas v. Electricity —The Chairman of the Sheffield United Gas 
Light and Coke Co. (Sir Frederick Mappin, M.P.)seldom misses an 
opportunity of detracting from the advantages of electric lighting. 
It is, therefore, only natural that he should хеѓег to the matter at 
the half-yearly meetings of his Company's shareholders. At the 
meeting last week he said that from his experience at Folkestone 
recently the electric light was not so cool as it was represented to 
be; it gave out considerable heat. There were also those who 
said it was cleaner than gas, but he did not know whether 
this was quite correct. Where electric light was used the 
ceilings were blackened pretty much the same as with gas, but the 
great thing was that they should have a better atmosphere. He 
would refer to the Sheffield Club in Norfolk-street, where the electric 
light was placed six or seven years ago. The walls there had been 
washed every year since, and in the seventh year, he believed, they 
had had to paint the whole. This, however, was not caused by 
electric light or gas, but by the dirty atmosphere.” This was, 
apparently, the only example cited by the speaker in support of 
ів case. 


Great Yarmouth.—The Town Council decided on Tuesday to 
retain their powers of supplying electric current in the Gorleston 
and Southdown districts. A communication was also received 
asking whether the Corporation would themselves undertake the 
construction of electric tramways or supply electric current to a 
tramway company, and after discussion it was referred to a com- 
mittee for consideration and report. 


Hanley.—-Col. W. R. Slacke, R.E., held a Local Government 
Board inquiry on Wednesday into the application of the Town 
Council for sanction to borrow a further sum of £4,000 for electric 
lighting purposes. The town clerk (Mr. A. Challinor) explained 
that on Feb. 6, 1893, the Corporation obtained sanction to borrow 
£21,000 for electric lighting, repayable in 25 years. On June 14, 
1894, they borrowed a further sum of £1,100, repayable in 
years; on May 29, 1895, £5,000, on Nov. 28 £19,000, 
and on July 27, 1897, £14,880, repayable in 25 years. The 
present loan being a of the general scheme, it was desirable that 
repayment should extended over 25 years also. They had at 
present 363 private customers, and these were rapidly increasing. 
r. W. Cowell, one of the joint electrical engineers at the station, 

stated that the private lamps connected were equal to 26,750 8 c.p. 

lamps. They were supplied from four feeders, and they wanted 
now to put down a new high-tension feeder to supplement these. 
Owing to the great demand in the evening the tonsion dropped to 
94 volts, whereas the minimum allowed was 97. Ic was also 
explained that the Council wished to take advantage of the ground 
being opened for telephone purposes to lay down some new low- 
pressure distributing mains. The present application was to meet 
the estimated requirements during the next twelve months. At the 
close of the inquiry а vote of thanks was accorded to the inspector, 
апа in replying Col. Slacke said it must be very gratifying that the 
introduction of the electric light in Hanley had been such a success, 
and that they could supply current at such а rate ав to induce so 
many customers to take it. 


Haslingden.—A special meeting of the Town Council, on 
Wednesday last, when а resolution in favour of applying for a 
Provisional Electric Lighting Order was passed. 


Kirkcaldy.— Monday's meeting of the Town Council was almost 
exclusively devoted to discussing the electric lighting and tramway 
scheme. Communications were read from a local company offering 
to carry out the combined scheme, the Council to have liberty of 
taking over the undertaking at the end of 35 years at a price to be 
fixed by arbitration. Edmundson’s Electricity Corporation, who 
have given notice of intention to apply for a Provisional Order, 
offered the Council liberty to take over their undertaking at the 
end of ten yeara on payment of 15 per cent., plus capital expended. 
After an animated discussion it was agreed that the Council should 
themselves apply for an Order, thus retaining the powers in their 
own hands, and to hand them over to the company offering the 
best terms. 


n.—At the recommendation of the Electric Lighting 
Committee, the Town Council have decided to renew their appli- 
cation for a [Provisional Electrio Lighting Order. The Council 
have refused to entertain the proposals of the British Electric 
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Traction Co. and the Warwick and Leamington Tramways Co. for 
the conversion of the existing horse lines into electrie tramways. 


Light Railways —It is proposed to construct a light railway 
from Jedburgh to Hawick, a distance of seven miles. Mr. Purves, 
of Edinburgh, is consulting engineer for the scheme, which is 
estimated to cost about £50,000. 

The Wishaw Commissioners had before them on Monday a pro- 
posal to construct an electric tramway between Blantyre and 
Wishaw. The matter was favourably received, and the Gas Com- 
mittee were instructed to prepare a report on the matter. 

It has been proposed to construct an electric tramway from 
Бозо во a8 to connect up with the new electric tramway aystem 
at Hull. 

For some time past the Paisley Town Council has been assidu- 
ously wooed by the Glasgow Corporation and the British Electric 
Traction Co., both of whom have submitted schemes for the pur- 
chase and extension of the local tramways and for the introduction 
of electric traction. The Paisley Council decided on Monday, after 
a protracted discussion, to aecept the proposals of the Glasgow Corpo- 
ration. The Glasgow scheme provides that a double line shall be run 
on the Glasgow and Paisley-road to the present terminus of the 
Paisley tramways, and, thereafter, wherever the streets or roads 
will permit, a double line will be laid throughout the burgh. 
The Glasgow Corporation will advance the necessary money for the 

urchase of the present Paisley tramways ; that they guarantee to 

ave the main Jine in working order in three years ; and that after 
a lapse of 33 years they will hand over the rolling stock free of 
charge to the Paisley Corporation. The current necessary for 
working the lines in the burgh will be supplied from the Paisley 
electricity works. 

The promoters of the Dundee-Broughty Ferry Light Railway 
scheme and the Dundee Corporation have come to terms. The 
promoters have agreed to abandon so much of their scheme a3 
regarded the lines within the burgh on the understanding that the 
city authorities resolved to construct these, and in return the 
Council intimate that they would support the scheme for a railway 
from the burgh boundary to Barnhill in the event of a suitable 
running arrangement being made. | 

"The Imperial Tramways Co. propose to apply to the Light Rail- 
way Commissioners for power to extend the Middlesbrough, Stock- 
ton and Thornaby electric tramway system through North Ormesby 
and South Bank to Grove Hill, and in Stockton westward along 
Yarm Road to Eaglescliffe Station. 1t is intended that the exten- 
sions should be constructed, equipped and operated exactly as the 
existing electric tramways on Teesside.- 

There is a proposal to construct a light electric railway from 
Caistor to Southwold. The promoters of the scheme offer to take 
the necessary electric current for working the line from the Lowes- 
toft Town Council. 

The Light Railway Commissioners have issued their draft Order 
for the construction of the North Shields and Tynemouth district 
light (electric) railway. The Tynemouth Corporation have decided 
to ask the Commissioners not to forward the Order to the Board of 
Trade for confirmation until the agreement between themselves 
and the British Electric Traction Co. as to the supply of electrical 
energy has been completed. 

The British Electric Traction Co. intend to apply to the Light 
Railway Commisioners for an Order to authorise the construction 
of a light (electric) railway from Christchurch to Bournemouth. 

The Light Railway Commissioners have issued their Order for 
the construction of a light railway from Cosham to Horndean 
(Hants). The Portsmouth Corporation have power to acquire 
the tramways as far as the Cosham junction, and to employ electric 
traction. 


Liverpool.—On Wednesday the City Council authorised the 
Tramway Committee to prepare plans and estimates for extending 
the electric tramways from Dingle to Aigburth-road and from the 
Prince's Park gates along Croxteth-road to Lodge-lane. The esti- 
mated cost of the Aigburth-road extension is £14,000. 


Llandudno —At a meeting of the Electric Lighting Committee, 
on Monday, the consulting engineer (Mr. А. Н. Preece) reported 
that the electric current would be definitely available from that 
date. The arrangements for the official opening of the station were 
left to a sub-committee. 

London County Council.—In the annual report of the London 
County Council just issued the Finance Committee reports that 
the Council has sanctioned loans to the extent of £87,090 to five 
vestries for electriclighting. The Fire Brigade Committee reports 
that advantage has been taken of the proximity of electric lighting 
mains to arrange for the lighting by electricity of the new stations 
at Whitefriars, Clerkenwell, and Shoreditch. The illumination of 
the chief station is at present inadequate, especially in the yards 
and workshops, and the Council has authorised an installation 
throughout the ground floor of the premises including the work- 
shops. During the daytime current will be utilised in the work- 
shops as motive power for some machines, the purchase of which 
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the Council has authorised. The total cost of the installation is 
estimated at £1,000. There are 114 lines of communication by 
telephone between fire brigade stations, and 16 between fire brigade 
and police stations. Electric communication also exists between 
fire stations and 98 public and other buildings. With respect 
to the electric meter testing station the Committee state 
that the Council’s officers have for some months been engaged 
in the examination of various meters in conjunction with 
the Board of Trade and the noting of their performance 
under ordinary working conditions has been continued during the 
past year. Fifty meters have been under observation for this pur- 

ose, and all of these have been tested at Cranbourne-street before 

eing fixed at consumers’ premises. During the year, 238 meters 
of various patterns have heen tested at the station, and all of these 
have also been examined at the consumers’ premises ; 370 meters 
have been tested for electric supply companies and found to be 
correct and sealed accordingly ; and 413 tests have been made for 
the meter manufacturers. The amount of the fces received during 
the year 1897-8 was £392. 11s. bd. This sum does not, however, 
include anything for the Board of Trade meter tests, for which no 
charge is made. 

The Council has, since the date of the last annual report, 
received and dealt with about, 220 notices under the Electric Light- 
iog Acts, some of which referred to works extending over large 
areas. The Council has, during the year, sanctioned the laying of 
about 23] miles of mains in streets and roads, in addition to 4 
very large number of service lines to particular consumers. Of 
these mains 124 miles were for the supply of high-tension current, 
and 107 miles for low tension. 


Lowestoft.— At a meeting of the Town Council on Tuesday, on 
the recommendation of the General Purposes Committee, it was 
decided to appoint Mr. W. C. C. Hawtayne consulting engineer 
for the purpose of drafting an electric lighting scheme. It is 
possible that Mr. Hawtayne will also be instructed to report upon 
the advisability of constructing an electric tramway in the district. 


Lynn.—Mr. E. A. Sandford Fawcett, A.M.I.C.E., held a Local 
Government Board inquiry here last week into the application of 
the Town Council to borrow £30,000 for electric lighting purposes. 
Prof. H. Robinson, the Council's consulting engineer, submit 
plans and details of the scheme. 


Maidenhead,—The Town Council have appointed Messrs. 
Burstall and Monkhouse consulting engineers. 


Middlesbrough.—At a meeting of the Electric Lighting Com- 


mittee this week it was decided to invite the consulting engineer 


(Mr. Robert Hammond) to visit the town in order to receive their 
instructions with regard to the proposed electric lighting scheme. 


North London Electrical Scheme. The District Councils of 
the North of London have before them two rival schemes for the 
erection of electricity supply works. Опе has been submitted by 
the North London Electricity Co., which proposes to apply for 
powers embracing the districts of Finchley, Southgate, Edmonton, 
Enfield, Tottenham, Hendon, Hornsey, Wood Green, Barnet, 
Frien Barnet, Chipping Barnet, and New;Barnet. The other scheme, 
that of the Electrical Power Distribution Co., is equally compre- 
hensive, and a conference of representatives of the local authorities 
is to be held at the Guildhall, Westminster, in order to consider 
and discuss the matter. In the scheme submitted by the Elec- 
trical Power Distribution Co. it is suggested that the local authori- 
ties should themselves obtain Provisional Orders, and the Company 
would then take transfers and work them on a lease. The authori- 
ties would have the right to purchase at the end of 10 years, on 
giving two years’ notice, at a sum to be fixed by independent 
valuers, or, alternatively, at a price equal to the capital expende 
on the undertaking, plus a premium of 63. 8. in the pound. The 
Company would supply current on a sliding scale throughout the 
whole of the district. 


Preteria (South Africa).—The Executive Council have before 
them a fresh application in connection with the Rand electric 
5 scheme. The applicant in the present case is Mr. H. De 

ager. 


Rhyl.— The District Council considered, at their meeting on 
Tuesday, the draft electric lighting and tramway scheme recently 
submitted by Messrs. A. Dickinson and Co., of Birmingham. The 
Council have expressed approval of the principle of the scheme, 
and the promoters have been requested to submit full details. 
Members of the Council are to visit some of the Lancashire towns, 
iacluding Blackpool, Southport and Morecambe, where similar 


works are in operation. 


Royston.— The District Council have been requested to sanction 
the establishment of electricity supply works in this district. A! 
the last meeting of the Council, the Clerk submitted a letter from 
Mr. Edwards, of Wakefield, asking permission to an electric light 
ing scheme. The members thought that at present they could not 


allow the erection of an electric lighting station in the township, but 
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instructed the clerk that he, in company with Mr. Edwards, could 


make the necessary inquiries as to whether the inhabitants desired 


electric light, and report at the next meeting. 

Sale (Manchester).—The Electric Lighting Committee reported 
at the last meeting of the District Council that they had been 
approached with a view to joining with the Stretford Council in 


establishing combined electricity supply works for both districts. - 


The Committee have agreed to confer with the Stretford authorities 


apon the matter, if an official intimation to do so bə received by 
em. 


St. Pancras (London).— The Vestry has authorised the Elec- 


tricity and Public Lighting Committee to make arrangementa for 
hiring temporary plant to meet the large demand for electric 
current during the winter at the Regent’s Park station. This course 
is rendered necessary by reason of the building extensions at the 
station not being sufficiently advanced to accommodate the plant 
already ordered for coping with the increased demand. It is also 
intended to temporarily erect in the refuse destructor yard the 
plent ordered for the Stanhope-street station, so as to assist in 
supplying the additional load on those works during the winter 
months, The Vestry has decided to introduce the maximum 
demand system of charging in the case of all consumers in future 
requiring à combined day and night supply. 

Smoke Nuisance.—At the Bow-street Police Court on Friday 
last the Charing Cross and Strand Electricity Supply Corporation 
was summoned for causing a nuisance by allowing large quantities 
of black smoke to escape from their works. Mr. G. Elliot, who 
appeared for the Corporation, said that since they had been served 
with the summons they had used every endeavour to mitigate the 
nuisance, and with the exception of two days there had been no 
possible cause for complaint. He would guarantee that so long as 
they could get good hard steam coal, whether Welsh coal or not, 
there would be no further nuisance. The magistrate (Mr. Lush- 
ington) said that as the company seemed to have succeeded in 
reducing the nuisance, he should make no order. 


Stafford.—The salary of the chief assistant electrical engineer 
(Mr. J. Н. Clothier) has been increased from £125 to £150 per 
annum. The Town Council, at its last sitting, unanimously passed 
& vote of condolence with the family of the late Dr. John 
Hopkinson. 


Taunton.— The electric lighting department continues to make 
satisfactory progress. During the month of August the equivalent 
of 524 8 c.p. lamps was connected to the mains. 

Tunbridge Wells.—The Electric Lighting Committee have been 
reconsidering the question of the manner in which the past year's 

rofits on the electric lighting undertaking are to be disposed of. It 
i now been agreed to distribute a sum of £900 (instead of £450 
originally decided upon) towards the general district rate, the 
increased contribution obviating the necessity of putting an extra 
penny on the rates. 


Vienna.—lIt is reported that the negotiations between the Vienna 
Town Council and the Tramway Company, based upon the pro- 
posa's submitted by the well-known electrical engineering firm of 
Siemens and Halske, of Berlin, have been brought to & successful 
issue. The terms of the agreement entered into provide that the 
local authority shall acquire the tramways and lease them to a new 
company until 1925, the whole of the lines are to be equipped elec- 
trically. The new company will pay 40 per cent. of the net receipts 
to thelocal authority by way of rental, and at the expiration of the 
concession the whole of the plant and equipment will pass into the 
possession of the Municipal Council without payment. 

Walker.—The District Council received an application from the 
local Gas Company asking for sanction to their proposed application 
for a Provisional Electric Lighting Order for the district. Consent 
has, however, been refused, as the Council itself intends to apply 
for an Order. 


Warwick.—The proposal of the British Electric Traction to 


equip the local tramways on the overhead trolley system is being 
considered by the General Purposes Committee of the Town 
Council. i 

Weston-super-Mare.—The District Council have indulged in a 
further debate on the electric lighting question. A motion to 
rescind all previous resolutions of the Council in opposition to the 
transfer or lease of the Council’s Provisional Order was discussed 
for three hours last week, and the voting resulted іп а tie. The 
Chairman, however, gave his casting vote against the motion, and 
afterwards it was resolved by 10 votes to seven to utilise land adja- 
cent to the statutory hospital as a site for a generating station, and 
that immediately the approval of the Local Government Board be 
obtained for such site, that the clerk be requested іо instruct Mr. 
W. C. C. Hawtayne, the consulting engineer, to prepare plans and 
specifications and detailed estimates, and forward the same to the 
Local Government Board, together with an application for a loan to 
carry the scheme to completion. 


Wolverhampton.—The Lighting Committee will submit an 
electric lighting extension scheme, estimated to cost £29,000, at 


the October meeting of the Council. The proposed extensions 
will, it is considered, be sufficient to meet all demands for current 
up to and including the winter of 1899-1900. At the meeting of 
the Council on Monday the Oommittee recommended that, owing 
to the extreme difficulty of obtaining electrical machinery, except 
on long notice, they be authorised to obtain tenders at once for 
one 300 r.H.P. steam dynamo and other plant, at an estimated cost 
of £3,200. The Committee's proposals were sanctioned. The 
Council have decided to give notice to the Wolverhampton Tram- 
ways Co. of their intention to acquire their undertaking. | 


COMPANIES’ MEETINGS AND REPORTS. 
Brush Electrical Engineering Co. (Limited). 


The ninth annual general meeting of this Company was held on Monday 
last, at the Cannon-street Hotel, under the presidency of Mr. J. B. BRAITH- 
WAITE, Jun., M. Inst. E. E., the Chairman of the Company. 

The SECRETARY (Mr. В, Broadhurst) read the notice calling the 
meeting. 

The CHAIRMAN said: I rise to move the adoption of the report and 
balance-sheet, and in doing 80 you will expect the usual few commenta on 
the result of the year's operations. Beginning first at the profit and logs 
account, which is, of course, the most interesting feature in the balance- 
sheet to our shareholders, you [will see that the total result is that our 
gross trading profit is £9,768 more than it was last year, whilst the net 
trading profit shows an increase of £7,976 on last year. But in view of 
the fact that during the past year we have spent £1,847 more on the 
maintenance of our plant and buildings than in the previous year, the posi- 
tion disclosed, so far as our trading 18 concerned, is that we have retained 
the whole of the gross increase as net, which I think is a satisfactory 
feature. It shows tbat the expenditure which we have incurred on 
additional buildinga and works at Loughborough has been fully justified, as 
we have been enabled to earn soine £10,000 additional gross profit with no 
additional increase of administrative expenses, "Taking the items in detail 
—the debit side first —you will see that in the directors’ fees we have again, 
as we have done for several years past, waived half the fees to which we 
are entitled under the articles of association. We think, however, now the 
ordinary shares аге beginning to receive a dividend, that we also ought to 
begin to share a little in the prosperity, and we propose for the current 
year only to waive a fourth of the fees. The auditors’ fee remairs the 
same, salaries аге practically stationary, law charges are down £100, 
insurance is slightly up, postage, stationery, and printing are slightly down, 
rent, rates and taxes are also down—that is owing to the changes we have 
made in our London office, which have produced an economy in rent. 
Advertising is also slightly down. The total general charges come to 
£11.276, against £11,970 last year, showing & reduction of close on 
£700. Then comes the item of reduction of capital expenses which 
will not recur. The head office removal has been completed at a slight 
additional cost of £76. Maintenance of buildings and plant, as I have 
pointed out, has come in for a largely-increased expenditure this year. I 
told you last year, when addressing you on the occasion of the annual 
meeting, that on no account should we allow our plant or buildings to run 
down ; whatever else was not done these should be kept up to the fullest 
state of efficiency, and during the past year we have replaced a good many 
worn-out toola with new ones at the expense of revenue account, account- 
ing for the large inerease in the maintenance of buildings and plant. 
Maintenance of patents also shows some increase. Interest on first deben- 
turé stock to June 30, 1898, is a standing item. Interest on second 
debenture stock shows a reduction of nearly £1,000 on the year, owing to 
our having redeemed £26,770 of that stock, and one-half of the premium 
on that redemption we have charged against the revenue of this year, 
leaving а similar sum to be charged against the coming year. Income-tax 
shows a reduction of about £350 ; bad and doubtful debts amount to £811, 
leaving a balance to be carried to the balance-sheet £7,976 ahead of 
what it was last year. Turning to the balance-sheet itself, and taking 
the credit aide first, you will see that we have again incurred considerable 
expenditure in additions to our worka, about which I shall have something 
to say later on. The balance-sheet shows an increase during the year of 
£17,569—as a matter of fact we have spent about £21,500—but during 
the year we have disposed of our old Borough.road factory, and the pro- 
ceeds have, of course, gone in reduction of property account. Patents and 
goodwill stand at the same figure as last year. Stock shows a slight 
reduction of £1,580, so that 1 am again able to repeat what I said last 
year—that we have sold all our output for the year. This year we have 
sold the whole of it, and £1,500 more, so that it shows we are not making 
stuff which does not find a ready market. Our debtors show а con- 
siderable reduction this year, owing to the fact that our friends, to 
whom, a3 I explained last year, we had advanced £45,000 on engineers 
certificates, have found it more convenient to pay us off during 
the past year, which payment is partly represented by our having 
now а loan against security of £26,661. In fact, the cash position, 
as compared with last year, showa an improvement of £25,190, and 
that after our having made the following cash payments: Dividend of last 
year £9,341, interim dividend on our Preference shares £5,400, deben- 
ture interest £8,000, reserve fund £5,000, employés’ bonus fund £1,620, 
making a total cash expenditure during the year of £29,361, in addition to 
the £17,569 in cash spent on additions to our works. Thus I think you 
will see that the soundness of our trade is evidenced by the fact that, in 
spite of our having paid away nearly £50,000 in hard cash, we are still 
£25,000 cash better than we were at this time last year, On the other 
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side of the balance-sheet you will see that our capital is reduced to the 
extent of £26,770 by the reduction of that amount of second debentures, 
leaving the amount outstanding at £50,000. Creditors show a slight 
increase of £1,000. I told you last year that we endeavoured to keep our 
creditors paid down to the lowest possible figure ; naturally, we do that 
in order to secure the full benefit of the cash discounts, and the fact that 
there is £1,000 difference is merely an accident. I think the figure is 
about as low as it can be, and that we shall not get it much lower. With 
regard to the extra £8,000 we have to distribute this year, you will see 
how we propose to deal with that. The actual figure we have is £7,936 
extra profit available for distribution. 'The full Preference dividend 
for the year, as against the arrears and instalments paid last year, will 
absorb an extra £1,459 ; the dividend we are going to propose to-day on 
the Ordinary shares will take £5,400, the employés’ bonus fund will absorb 
£11 more than last year, and the provision we propose to make, with your 
approval, as a sort of nucleus of an insurance fund under the New Work- 
men’s Compensation Act, will amount to £1,000, while we add to the carry- 
forward £107. That accounts for the £7,976 extra we have to distribute. 
I do not tbink there is any other point on the balance-sheet to which I 
need refer specially, except to the item of shares and debentures. I told 
you last year these were worth in the market a very much higher figure 
than that at which they stand in the balance-sheet, and I am able to 
repeat the same thing to-day. Obviously we have sold a portion of them 
—the figure has come down from £62,000 to £48,000—showing that we 
have realised about £14,000 on balance of shares and debentures, and this 
amount has gone into the works at Loughborough. We have still shares and 
debentures amounting to £48,000 in the balance-sheet, which are worth con- 
siderably more than that, and in thia connection there is one point you must 
not lose sight of, which is that our profits for the last year or two have in- 
cluded the profit we make on reselling those securities, There is no other 
way of dealing with it in our balance-sheet ; we are obliged to treat the 
increment of value as profit, but, of course, that is not trading profit, and 
whenever we come to the end of these shares and debentures, if we ever 
do, and have to sell the last of them, for the purpose of enlarging our 
works or for other purposes, we shall have to depend entirely on our trad- 
ing profits. I should not, however, like anyone to go away with the idea 
that our total gross profit is to any large extent made up in this way, and 
I may tell you that the increase of about £10,000 in the gross profits this 
year is almost exactly made up half and half.—£5,000 extra trading profit 
and £5,000 the profit on shares and securities we were obliged to realise in 
order to meet the expenditure on our extensions at Loughborough. I do 
not think there is any other point in the balance-sheet to which I need 
call your attention. With regard to the money we are expending at the 
works, you will naturally be anxious to know whether we are spending 
it wisely, апа whether there is any real necessity for it. I think the 
best answer Í can give you is, as I pointed out last year, that every exten- 
sion we have made hitherto has been fully occupied with work as fast as it 
has been completed, and that has been our experience again during the 
past year. For instance, we expended a considerable sum of money in 
building a new car-shop for the manufacture of rolling stock. Long before 
that was ready the orders were ready to fill it, and at the present moment 
not only is the car-shop full of work, but we are seriously considering, and 
I am afraid we shall have to incur considerable expenditure in doubling 
the extent of that car-shop again. This, I suppose, is due to the fine 
reputation we have as manufacturers of rolling stock. At any rate, we 
have plenty of orders offered to us—sufficient to keep a shop of 
double the size of the present one running and fully employed. That 
is one thing we have done during the past year, and we have also 
been engaged on making further provision for the large increase of 
orders we expect in connection with electric traction. You are aware 
that we have already built cara for many years; but the electric tramcars 
we see in the streets have two electric motors underneath each to drive 
them. These motors are required in very large numbers, aud we have 
been obliged to put up a special shop for no other purpose than to manu- 
facture them. The shop is now approaching completion, and will be 
capable, when finished, of turning out 1,000 motors per annum, and we 
believe that shop will thoroughly justify its construction. 'The amount we 
are already committed to for further expenditure on the works is £25.000, 
and if we undertake this extension of the car-sbop it will be in addition. 
T am not anxious to extend our works, but, at the same time, when we can 
obtain orders at remunerative prices for the extensions we put down, it ia 
all for your interest that we should spend the money we have avail- 
able in pushing our own legitimate business in that way. You will 
see that we have plenty of resources in hand to meet any exten- 
sions we may require during the coming year; for, in addition to 
the £50,000 of shares and debentures, which are worth about £65,000 at 
the present moment, we have £26,000 of cash on loan at short notice, besides 
the cash in hand, £10,000, and a balance between debtors and creditors of 
about £100,000— our usual figure—so that I do not think you need be 
afraid that any extensions we may find ourselves compelled to undertake at 
Loughborough will involve any increase of our capital. It will only mean 
putting our money, which we bave in cash and for which we have no 
particular use at present, into use by building shops, which are urgently 
needed to supply the orders which we can obtain. You must therefore be 
prepared for a very considerable item in next year's balance-sheet for 
further extensions to our works at Loughborough, and you will see by our 
report that 80 urgent has the case become and во necessary is it. to look 
ahead that we bave thought it desirable in your interests to secure 
a plot of Jand adjoining the present works, the area being 54 acres, 
and fronting the Midland Railway. This added to the present 10 acres 
of freehold land will give а total estate of 154 acres at Loughborough, 
fronting the railway and with a railway siding running right into it. It 
is thus exceedingly well placed for manufacturing purposes. With regard 
to the great luck-out, I do not think I need add anything more to what I 
said last year, I told you then that we had been approached by the 
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Employers’ Federation asking us to lock out our men, although we had по 
quarrel with them or cause of complaint, and that we did not see our way 
to comply with that mandate. Our men therefore remained with us at 
work all through the lock-out, and I am happy to say that our relations 
with them have always been and still are of the most cordial character, 
and I hope they will long continue so. Our men have done extremely well 
during the past year, and I hope they will give you even better results 
during the current year. With regard to the orders we have executed 
during the past year, I do not know there is anything very special As 
usual, they have been drawn from а great variety of sources. I pointed 
out last year that one of the reasons which led me to hope our 
company was gradually getting on a thoroughly stable basis was the fact 
that we were not dependent on any one particular class of manufactures, 
Sometimes in one year one particular class of orders heads the list, and in 
another year another class; but nearly every year seems to bring with it 
а special demand for some particular item or other of our manufactures, The 
run last year, perhaps, has specially been on rolling stock. In addition to 
orders for as many tramcars and more than we could undertake to build, we 
have had orders for а considerable amount of rolling stock for the Central 
London Railway, which we have still in hand at the works, and we have 
equipped during the past year our first complete electric tramway. Electric 
traction has made comparatively slow progress in England, peop'e being 
naturally cautious, and although they would give us the orders for the 
cars, they often specified that we must supply them with American-made 
motors, because they saw they were a success in America. But th's year they 
have gone further, and have entrusted us with an order to equipa tramway 
completely with British-made plant, and we have supplied our first electric 
tramway with English-made engines, generatora, cars, and English-made 
motors under the cars (applause). The line is the Kidderminster-Stourport 
Tramway, and it has proved a great success. We hope that this will be only 
the precursor of further ordera, for we believe British workmen can make 
electric motors as well as, if not better than, others. Just to illustrate 
the point I have made on more than one occasion about the variety of our 
manufactures, І have analysed for the past year how the orders which 
have been executed in our factory are made up expressed in percentages. 
I find, as I expected, that rolling stock heads the list, and represents $5 
per cent. of our orders during the past year. Dynamos come next with 
18 per cent. of our ordera, transformera run them close with 17 per cent., 
while engines are 13 per cent., locomotives 8 per cent., and the bal. 
ance of ll per cent. is made up of miscellaneous items, ie, smaller 
articles which are not worth, perhaps, mentioning by themselves. 
You will thus see that the total volume of orders we have had 
is derived from six distinct sources, and I contend, as 1 have done 
before, that that is a distinct element of strength to us rather than the 
manufacture of one thing only, whether engines, dynamos, or anything 
else. We manufacture everything that can be required in connection with 
completely-equipped electrical tramways or railways, which I do not think 
can be said of any other firm in England. With regard to our profit- 
sharing scheme, I expect some shareholders look a little askance at that 
item year by year in our profit and loss account. lu this particular year 
nearly 1 per cent. on our Ordinary shares is given away аз а bonus 
amongst the employés of the Company ; but I believe that the unanimous 
vote by which the shareholders agreed to this scheme when it was first 
introduced, some years ago, would be repeated now if it were put to them 
again (hear, hear). Iam perfectly satisfied, with the experience we have had 
ok it, that we are acting on the right principle. Our profits are earned by 
those in our employ, and not least by the workmen who work our various 
machines in our shops ; and I have always contended that it ia right, when 
they do their work well and economically апа produce good results, they 
should have a share, however small, in the prosperity of the company 
to which they are attached. At the Board meeting which will follow our 
meeting here we propose to extend the scope of our profit-sharing scheme 
considerably, so as to embrace a larger number of employés than it does 
now. At the present moment I think it embraces about 200, and we 
hope to make a large addition to that number at the Board meeting 
to-day. І hope the time wili come when almost everyone who has been in 
our employ for an appreciable time will have a personal and individual 
interest in doing his utmost to make the company a great financial 
success. I do not think I need weary you with any further remarks, 
but I should like to say again what I said last year—that the 
thanks of the shareholders are due to the various officers of tbe 
Company who have so very ably discharged their duties during the 
past year, to our general manager (Mr. R. P. Sellon), Mr. Hodgkin, our 
works manager at Loughborough, Мг. Dawbarn, our euperintending 
engineer, and all the other officers in their various positions. I believe 
every one of them is animated by a spirit of very great loyalty to your 
Company, and I have always felt that we have around us—not only in our 
officers, but also in the men at our works—a body of loyal servants who 
have the interests of the concern at heart. So long as this is the case 1, 
personally, have very great hopes of a prosperous future for the Brush 
Company. I now have the pleasure to propose :— | 

“ That the report of the Directors and statement of accounts to June 30, 
1898, now presented to the sharcholders be reecived, and that the same 
hereby adopted." (Applau:e.) 

Mr. B. H. VAN TROMP seconded the motion, which was then put aud 
carried unauimously. 

The CHAIRMAN next moved: 

“That the payment of an interim dividend on March 15, 1898, at the 
rate of © per cent. per annum on the Preference shares, in respect of the huf- 
year ended December 30, 1897, be, and the same is herchy, confirmed, "i 
also that the recommendation of the Directors to pay a further diridend at 
the rate of 6 per cent. per annum in respect of the half-year ended June d 
1898, on the Preference sharcs, making the full 6 per cent. for the year, ам 
a dividend ut the rate of 3 per cent. per annum for the year ended June 20 
1898, on the Ordinary shares be, and is hereby, adop:cd.” 
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Mr. ARTHUR AYRES, M. Inst. C. E., seconded the motion, which was 
put and carried. 

The CHAIRMAN proposed the re- election of the retiring direc tors (Mr. 
Arthur Ayres and Mr. Edward Woods), which was seconded by Mr. CLAY, 
and carried. 

On the motion of Mr. J. P. BARFORD, seconded by Mr. McKIE, the 
auditors (Messrs. Cooper Brothers and Co.) were re-appointed. 

Mr. STUBBING proposed and Mr. SAWARD seconded a vote of thanks 
to the chairman, which was unanimously accorded, 

The proceedings then terminated. 


CITY NOTES. 


— — 

MEMORANDA.—Bank rate 24 per cent. (since June 30, 1898). Price of 
silver 28d. per oz. (Sept. 15). Consols (28 per cent.) 10913—1091$ for 
money, 1091$— 110; for account; 24 per cent. 1041—1043 (Sept. 15). 
Stock Exchange Settling Days: Consols, Oct. 3; Stocks and Shares 
Continuation Days, Sept. 27 and Oct. 11; Ticket Days, Sept. 28 and 
Oct. 12 ; Pay Days, Sept. 29 and Oct. 15; Mining Share Carry-over Days, 
Sept. 26 and Oct. 10. 

BABCOCK AND WILCOX (LIMITED).— The report of the Directors for the 
year ended June 30 states that the profit, after deducting the amount 
written off purchase of business account, amounts to £75,757, making with 
the balance brought forward £81,411. An interim dividend of 10a. per 
share has been paid on the Ordinary shares, and the Directors now recom- 
mend a dividend of 25e. per share on the Ordinary shares, and, after 
placing £35,000 to a reserve fund, a balance of £5,911 is carried forward. 
A subsidiary Company has been formed іо France. under the style of the 
Compagnie Française Babcock and Wilcox, to which the business of the 
Company in France and its French patents have been transferred as from 
Jan. 1 last. This step was desirable to further increase the business in 
that country. It having been found desirable to terminate the financial 
year of the Company at Dec. 31 in each year in future, a report and 
balance-sheet for the six months ended Dec. 31 next, will be issued and 
‘laid before the shareholders in due course. 

BIRKDALE AND SOUTHPORT TRAMWAYS CO. (LIMITED).—The share- 
holders of this Company on Friday confirmed an agreement with the 
British Electric Traction Co. for the purchase of their shares at £7. 10s, 
each. The agreement is conditional on arrangements being made with the 
Southport Corporation and Birkdale District Council as to the future 
leasing of the lines, The Corporation have leased the Southport lines for 
17 years, and may purchase the Birkdale lines three years hence. The 
British Electric Traction Co. have already purchased more than three- 
fourths of the shares of the Southport Company, and propose to work both 
lines electrically and also the new lines the Corporation are planning to 
develop the complete system. 

CHADBURN’S (SHIP) TELEGRAPH CO. (LIMITED).—The Preference 
transfer books of this Company will be closed from the 19th inst. until 
Oct. 5 inclusive, for the purpose of preparing dividend warrants for the 
half-year ended Oct. 1. 

CIE FRANCAISE DES CABLES TELEGRAPHIQUES.—The report and 
balance-sheet of this Company for the year 1897 have recently been 
published. The report refers to the accidents which delayed the com- 
pletion of the laying of the new transatlantic cable. By an agreement with 
the French Government the Company receive an annual subsidy of 
Fr.880,000 from the commencement of the working of the cable. The 
profit aud loss account shows a debit balance of Fr.199,648.10 for 


1897, against a credit balance of Fr.92,478.90 in the previous year. 
The total receipts amounted to Fr.2,720,222.65 against Fr.2,625,000.55 in 
1896. The Antilles and South American lines produeed Fr. 1, 58, 68f. 85, 
an increase of Fr. 185, 770.51 on the year. The receipts of the Brest- 
St. Pierre cable showed, on the contrary, a diminution of Fr. 74, 075.27. 
This result is attributed to interruptions of the service. The cost of main- 
taining the North American and the Antilles and South American lines 
amounted to Fr.1,076,951.25 against Fr.988,426.13 in 1896, the increase 
being mainly due to the opening of new stations at Venezuela and Guade- 
loupe. The Company anticipate a large increase in revenue from their 
new Brest-Cape Cod cable. 

HAMPSTEAD ELECTRIC SUPPLY CO. (LIMITED).—We would refer 
shareholders in this company to an advertisement which appears on another 
page of this issue. 

HOVE ELECTRIC LIGHTING CO. (LIMITED).—The Directors of this 
Company have declared an interim dividend at the rate of 5 per cent. per 
anoum upon the share capital, payable on Oct. 15. 


METROPOLITAN ELECTRIC SUPPLY CO. (LIMITED).—An interim 
dividend of 5s, per share on the original shares for the half-year ended 
June 30, has been declared by the Directors of this Company. The 
dividend is payable on the 23rd inst. The transfer registers of the 
Company will be closed from the 15th to the 22nd inst., inclusive, 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
ordered 10,000 £5 fully paid shares (Nos. 1 to 96 and 407 to 10,510) of 
the Oxford Electric Co. (Limited) to be quoted in the official list. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This Com. 
pany's traffic receipta for the week ended Sept. 9 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brasilian Tele. 
graph Company, Limited) were £2,577. 

WESTERN UNION TELEGRAPH CO.—The revenue of this Company for 
the September quarter amounted to $1,550,000. The Directors have 
declared the usual quarterly dividend of 14 per cent. 

WHITECHAPEL AND BOW RAILLWAT.— An extraordinary general meet- 
ing of this Company will be held at the Westminster Palace Hotel on the 
29th inst, at 3 p.m.,for the purpose of sanctioning an agreement made 
between the Company and the Metropolitan District and the London, 
Tilbury and Southend Railway Companies., for the maintenance, working 
and usage of the Whitechapel aud Bow Railway. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week 
Line. ended ie 
or Dec. 
1898 6 
*Bi ham Tramways.| Sept.10 - 
Blackpool Corporation. ove 
Blackpool and Fleet- 10 
wood Co. ............ | " d 
Bristol Trams & i „ 9 3,443 947 10, 35514 |+ 5,580 
City & South London Ry. „ 11 876 — 3} 11 10,487 |+ 581 
Dover Corporation... „ 10 244 25 4,399 ‘a 
Dublin United( Southern) „ 9 | 1,205 |+ 625| 10 11,508 + 3, 165 
Liverpool Overhead Rly.| „ 11 | 1,528 + 77 11 18,451 |+ 1,836 
*Sheffeld Tramways.... „ 11 1,025 6) ... Юе er 
South Staffs. Trams. „, 9 740 i+ 7 36 22,658 |- 141 
* Partly electrical. 


ELECTRICAL COMPANIES 


SHARE LIST. 


Tete | Lar | э Рига dee, | бт i тат 
AMOUNT. . NAME EK'8 PRI ednesday CENT. DIVIDEND D DURING WEEK 
SHARE, | DEND. E | SEPT. 7. Sept. 14 ' | YIELDED. —— ENDING SEPT, 14. 
р | ELECTRICITY SUPPLY COMPANIES. | 2 * d Highest | Lowest 
10,000 5 44% Birmingham Electric Suppl.. 104 T ҚА as na es 
6,000 10 . Bournemouth and Poole Electricity Supply Ord. | 93 10 93 10} an * w - 
6,000 10 7/835 Do. 4) per Cent. Cumulative Pref. .,.. 10] 11 10$ 111 a af — 
а b Bx Charing Cross & Strand Electricity Supply Corp. 12 13 | 12 13 213 10 | February & August - 
, 5 | 2/3 Do; 4j per Cent. Preference ...... = a s 6 65 6 64 8 9 3 ds - 
£34,000 b 2(6 Chelsea Electricity Supply Ordina өкөө tw» GP V 84 93 9 10 3 0 0 | March * 
200,000 atock iX |* Ix s d | а ыы Se 9 t 
60,0 oC 4 x Do. 44% Debenture Stock (red.). 118 115 118 115 818 3 | June and December 
S3 O00 e р Chicago Edison m Mort. 57 30 yearGoldBonds(red) 105 107 105 107 418 6 X 2 
,9UU = 16 Uivy of London Elec. Lighting Ord. 40,001 to 99,000 24 95 94 2 4 OR 7 е" 
2 S 97 D Ordinary 90,001 to 102,000 ͥ ů ¶mBͥvr, =... = i T Lej 25 я z ^ "eurer а Augen 2570 os 
10, | А o 6% Cumulative Prein 16 17 16 17 in е 
8 | pg 65% Do. 5 Debenture Stock (red.) 25 o is! 130" - 16 H талашу ARO ZET a = 
19 — + | - 9 ш? une Brush Prov. Ord. (fully paid) 13 14 13 14 - р z 
10, e. 0. C ˙ A | 84 94 8} 93 q 5 " 
20,000 £10 6/0 67, Cumulative Preference , 0 g 14 54 
0,000 | % Cumulative Preference ............ 14 15 
ve p =} House-to-House Electric Lighting Supply Ord, 9 10 1 10 - s - ATOR pet 101 * 
856 x 3/6 Do. 7 per Cent. Preference ............... 9 7 8 и 
durs b 10 » Kensington and Knightsbridge Ord. ............ Ts 15 140 i" | : : 0 ann 10 си 
d» ) 5 67 Doe d JU AA s 84 8 8 | 810 7 |J * $3 a 
Mee | £3 dks. London Electric Supply Ordinary ns na s =e = = — 81 41 84 ^ палату anc Ушу, ру i 
бз (00 | ча 5 * A а ue cua Rut erum RATS 54 64 6 64 Š z 3 
2. Í etropolitan Electric Supply Ordinary 7 - - - .. — 
2220000 Stock | 447 Do. 44% Deb. Stock First Mortgage ул. nue 120 de 3» | iio aedes Онова. |, аа. Ma 
Nr 1 60 | Notting Hill Electric Ordinary m. w me = ss = 15 16 | 15 16 t 2 1 — T i: 
Hoo ^ 1 e PPP là 1 $ B12 9 | MSN шенесе 16 os 
2 — 5% River Plate Elec. Lt. & Tr'ct'n,Ltd.,57/ 1st Mor. Deb 83 93 88 9: і - - - "» 
150.800 T dy R. qa m оправу - Montreal Shares 142 146 142 4 - a : E T — 
Je к о, I ist Mort. Debs. ......... 4 х ө ke - 
31,080 6 5/0 | St. James and Pall Mall Electric Ordinary -:- 1 s f 1% et | Me e T t 
ae 5 8/6 Do. 7 рег Cent. Preference км] à : 9 АЗ 4 Sit | February & August ni 174 
— Seen 4% |" Do. 4 per Cent. Debenture Stock (red ) .... 5 — 10 310 0 " " 97 — 
65,000 5 0 | South London | Electric Supply Ordinary (£3 paid). з 83 o7 g, 1814 1 | Juneand December a x 
, 5/0 | Westminster Blectric Supply Ordi ~ ; ч. J * | — + 
. 5 6% | Yorkshire House to. Hous TON esten mdi E cH в 17. 316 6 | March & September 164 | 16 
' 6- К. 1 De М paid) — i ne oe 8 84 8 8} 3 0 7 | February and July.. 81 E 
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PREVIOUS Price RATE PER e 
PRESENT u^ jd Las? NAME WKA PRICE | Wednesday, | Синт. DIVIDEND DUX. DURING WERE 
AMOUNT. DIVI SEPT. 7. Sept. 14 YIELDED E 
SHARE. | DEND. . BDING SEPT. m ED. — £T. m МЕШИ ИИИ. JH HOMME ud CERES cet DLE POM o c oc p —— , у, 
TELECRAPHS TTE md zd dea o oc T . расадан: р т ес аш ең — 
£124,400 £100 4X  |*African Direct Telegraph 4% Mort. Deb. (red) 0 104 100 101 817 4 | January әр July i ЕР " 
25.000 10 = Amazon Telegraph ........... 8.46 dd арна tup VR жи b ый 7 6 7 = * <, 
2125, 000 100 5% Do. 5 per nt. Debentures ...........—.. 91 95 92 95 5 6 8 — 
£205,560} Stock 15/0 | Anglo-Amer ion 64 67 61 67 414 9 | Feb. , May, Aug., Nov. 6i} 
88.047, 20% Stock 5/0 Do. Deferred „s.s.s psen so amnas a =m a oo = ә а 16 16} 16. "A er - 167, 
180,000 10 8/0 Brazilian Submarine — 151 1; | 163 16 4 6 2 | Mar., June, Oct., Dec. 164 И 
£75,000 100 57 |* Do. bperCent. Debs. nd Series, ‚ 1906) as 111 115 112 116 4 611 | June and mber = om 
10.000. 000 8100 $1 | Commercial Cable Capital Stock —— -—...... 180 190 18) 19) 4 41: |Jan., Apr., July, Oct бө 
£9 8,297 | Stock 4% Do. 4 per Cent. Dehentnre Stock .......| 105 107 105 107 815 4 106} 17: i| 
16,000 10 6/0 | Cuba Submarine Ordinary (Deferred) e 22 83 9$ 8} 9} LIST February and "Augus! 91 
6,000 10 10% Do. Preference 10 per Cen. 15 16 15 16 6 5 0 153 164 
12,981 5 | 2/0 | Direct Spanish (Ordinary) 5 & 8 4 б 4 811 | April and October & 8 
000 5 10/0 Do. 10 per Cent. Cumulative Preference ini» 10 11 10 11 4 1? 10 ре lt 
480,000 £50 44% Do. 43 рег Cent. Debentures ..........| 1027 105% з? 106% 45 6 January and July .. — = 
80,710 £20 4/0 | Direct United States Gable M" 11% 12 11 12 5 8 4 Jan., Apr., July, Oct 1 s 
£120,000 £100 44% Direct West India Cable 44% Reg. Dab. (red) Р 1” 103 100 103 a * м 
4 10.000 £10 6/6 Eastern Sa me ean 0 fa tata 171 13} 171 18} 816 9 |Jan., Apr., July, Oct. 18 17 
2,295,000 Stock 25 Do. bz per Cent. “Pref. Stock ~ 103 108 104 10! 8 8 0 105 1 
sl, "432, '268| Stock 4X |" Do. брег Cent. Mort. Debenture ‘Stock (red 124 23 125 12) 8 2 9 | May апа Novembe: 12e 125 
RRA Оло £100 5% » Do 5 per Cent Nahentnrea 1900 m CES (0 103 0 103 417 1 February & Augus ss * 
£500,000 Má ze Do. Provident Certificates 50% p: т ses és 52 55 x3 й 
400, 000 10 2/0 Eastern Kxtension 588 qs 174 18 VI 18 817 9 | Jan. , Apr. „July, Oct 1748 1 
82 1.000 *tock 4 Do. 4 per Cent. Debenture Stock 123 b? 121 198 8 1 9 February & Augus РА és 
216 202 4100 5 * po Бр. с. (Austln. Gov. Sub.) Debs. 190 (reg. ) F9 103 93 104 417 1 | January and July = * 
£71,400 100 5% Do. (Bearer) SELL DOSES mA, УЛЕС. 100 103 101 103 417 1 m Ў > P 
«85,100 100 57 Eastern and 8. African 5 p. c. Mor. Deb. 1800 (reg. ) £9 103 99 103 82 Д " " — i 
£10,500 100 5% Do, (Beate n 2 desmanda QR as 10) 103 100 103 417 1 52 P 
i 100 4% |° Do. 4% Mortgage Debentures,1909 ........ 10? 105 102 10; 816 4 | February & Augus) гә ^ 
&©00,000 25 4% |" Do. 4% Manritius Sub. Debs. (red. 1043 107 01; 107 115 4 | May and November e 
180,227 10 13 Globe Telegraph and True 13 174 12 12} 4 3 8 |Jan., Apr., July Oct 121 12 
180,042 10 t% Do. 6 per Cent. Preference _—.... Eh es 6} 174 16} "71 3 9 7 104 — 
150.000 10 5% Great Northern of Copenhagen . . EA 29 80 ‘9 80 4 6 8 January, April, Ju xb os 
4 50,000 100 5Y * ро 5 per Cent. Dahs., 1882 (aane Sarias uR" T 04 "i 01 46 2 March & бертш» 104 > 
£97,800 100 4 7 Halifax and Bermuda Cable 4} 7 1st Mort.Deb.(red)| 100 104 170 104 4 7 0 | June and December н =n 
17,006 25 87/0 Indo-European 51 54 51 4 ©1427 May snd Novea" * * 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., “1904, 11) 113 11) 113 6 6 2 March & Septemb: ^ é 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) ...| 105 103 05 18 314 3 | June and December > zi 
11,889 8 4/0 о B uo un oris oci cn эзе a Vn Io ey tra 8 y 8 9 4 811 April and Octone: Bd = 
8,881 |2100 Cert | 67 Submarine Cables Trust 2 —..—....... чай ie 138 (41 136 141 . РА ^ es с 
15,609 10 6/0 West African Telegraph ~~. — 34 44 34 44 . E 
400,000 100 6% |* Do. 6 per Cent. Debentures беу aa ues: 93 102 99 (2 418 0 | March & Beptembe 10(d - 
80,0€8 24 - West Coast of America ........——.~ =i = і 1 es 
£150,000 100 4» |" Do. 4 per Cent. Debent ure 1014 107 104 107 315 2 | June and Decemb- F 80 
88,821 10 0/6 West India and Panama ....—-.—-.—----... 1 1 1 14 May and Novembe T d 
84,563 10 6/0 Do. 6 per Cent. Ist Preferen e 91 fi 91 9) 6.55; «1 s 9 94 
4,069 10 6/0 Do. ò per Cent. 2nd Preference m. =e =. m~. ~.. 6 5 6 8 710 0 4 є 
£30,000 | 100 by |* Do. брег Cent. Debentnres . . 105 108 105 108 4 13 3 | January and July - 
64,269 15 6/9 Western me Brazilian Ordinary = -= == == == co — . 1? 13 12 12 3'8 0 | May and Novembe: x * 
88,129 1 6/0 Do. брег Cent Preferrea Ordinary e = 8 8j 8 t4 4 8.3 » s E — 
88,129 7 0/9 Do. ues Ordinary và dre Sb ae 4 44 4 44 | 47, * 
£338,521 | Stock 4% Do. 4 per Cent. Debenture Stock ...... 107 1 0 107 110 813 1 | June and December es ai 
1,168,000 | $1,006 7% Western Union 7% 1st Mort. (Building) nd 1902| 05 110 105 110 6 т о Feb., May, Aug., Nov. А 2 
2158, 100 £100 6% Do. брег Cent. Sterling Bonds (red.) 93 103 98 103 616 6 | March & Beptembe: а > 
TELEPHONES, | 
4,000 £5 4/0 СМИ Telephone (fully paid) 21 81 21 81 & € 1 Ami acea: 2 2 
294,850 10/0 1fd | Consolidated Telephone Const. & Manafacturiog.. y З, ve 3, FF A" 3 
28,000 £65 4/0 Monte zn Telephone 6 per Cent. Preterence ? 24 24 2 7 S- 8. HOO 5 Д ^ 
484,597 5 8/0 Карова /—————————— 53 5i 5i 5 5 6 8 | February & А t t 
15,000 10 6/0 po 6 per Cent. Cumulative Ist Frei. 14 16 8 i5! 400 ü is ET " 
15,000 10 6/0 67 Cumulative Bd rl ARMUT da arse ae 4 16 13 15 400 Бе a Et * 
250,00) 6 2/6 De. 5% Non-Cumulative 8rd Pre: 58 Б} T 58 i Ri 5 Sve 
1,329,471 Stock 84% |* Do. Debenture боле MEZUGL) audios 100 105 100 105 8 6 8 | June 'and Decembe: 105 1024 
171,504 1 0/8 [Oriental — . = —— m oa mm e t me me + i 7 ў 6 13 4 | April and October.. га 2 
58,000 b 6/0 United River Plate . sł 4ł 4 $3 e раи - - 
&8161,788 | Stock 6% |* Do. 6 per Cent. Debenture Stock (red.) m 5665 103 106 103 1060 414 4 | June and December | es T 
ELECTRIC MANUFACTURING, Ao., COMPANIES. 
90,000 42 57 Brush Electrical Engineering =e i he s eje 11 e} 1ł 2 $a $ 2 1 
90,000 3 1/21 Do. per Cent. Pref. Non-Cumulative ...... 21 28 2} 24 118 0 2: T 35 
£125,000 Btock 44% Do. 44 per Cent. Perpetual Debenture Stock 107 111 107 111 4 1 1 | February & August — - 
£50,000 | Stock | 47 |+ Do. 2nd Debenture Stock (red.) 10! 105 102 105 4 5 9 June and December | 103 * 
420,000 £5 8/8 Callender’s Cable Construction ......—-....... үе 10 11 10 11 5 13 8 i » = es 
£90,000 Stock 417 Do. 432 1st Mort. Deb, (red) ............ н 108 111 108 114 á 1 1 | November and May ee - 
800,000 1 88 Castner-Kellner Alkali Co. (fully paid) .......... 14 13 14 18 kd MN 1} - 
£0,000 1 - Chadhurn's Ship Telegraph Ordinary ...... .... là 1% 1} 13 АЕ а x " 
50,000 1 75 ро. 6 рег Cent. Cumulative Pre... 1 11 1 14 e ч ^H = 
82,028 3 $ Crompton and Co. (Nos. 1 to 3,093) V 11 24 13 23 "d a 8 ре 
£32,850 100 5% |+ Do. 57 First Mort. Deb. (red.) CAPS 89 94 89 94 5 6 5 | January and July e .. 
99,261 6 2/1} | Edison and Swan United (“A“ Shares) (£3 pald). 21 23 21 23 61) 5 | February & August ee .. 
17,139 t 3n! ee scons аА ҹа 4 5 | B 5 6 0 0 ü 4 вз 
4194 023 Stock | 47 Do. 4% Mortgage Debenture Stock (red. ) 101 103 | kl 103 817 8 | June and December 101 - 
17,400 5 | 8 Edmundson's Electric.Corporation Ord (fully paid) 5 55 о 54 2 8 2 | Half-yearly ...... tg .. 
110,000 £2 12; | Electric Construction Co. (Limited) 2} 2 21 24 412 6 | February & August us — 
25 000 8 9/ei Do, 7 per Cent Cumulative Pref. a = — — 21 8 21 33 6 6 2 | Angust шә 5 
£ 11,100] Stock 42 Do. 47 First Mortgage Deb. (red.) ......... 105 107 | 105 107 818 2 c => - 
91.196 1 10/0 Elmore's Patent Copper Depositing = == == — = — -. ü à 8 E * = а k^ 
12 500 10 8,0 Henley's Telegraph Works Ordinary ....——- 221 21 108 24 6 011! | February & August 91} сы 
8,000 10 7/0 Do. 7рег Cent, Preference ͥ 18 19 18 19 8 13 8 PA E Sk - 
£50,000 | Stock 44% Do. 447 Mortgage Debentare Stock (red.) 110 115 1:0 115 818 8 n 25 - 
«0,000 £10 БЮ | India Rubber, Gutta Percha, &c., Work 22 23 22} 233 461 + 24 22} 
800,000 100 4% * Do. 4% First Mortgage Debentures (red.) - 102 106 102 126 8 li 6 | March & tember - a^ 
87,85: 13 12/0 „Telegraph Construction and Maintenance .....— 88 42 £9 43 48 9 March and July... 4 405 
£160,000 100 6% Do. Б per Cent. Bonds (red.) 189099 100 103 120 103 417 1 January and July * - 
423.600 £5 4/0 Willans and Robinson Ordinary .. == == = = = =.. 1 "i 71 8 4 410 | April and October. - - 
£11, 500 £5 8/0 Do, 6% Cumulative Preference m = = =-= .. 6 12 +11) 61 7 429 se — 
£100,000 | Stock 43% Do. O32 Fit Mon. Ренеа 106 105 1:6 105 818 8 | May and November - — 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. 
12,000 10 sé Blackpool and Fleetwood Tramways ............ 184 14} 134 1th МА z = гъ 
25,000 10 | 6% Bristol Tramways and Carriage Б 211 213 214 211 215 2 im V eii 
25.000 | 10 67 б; (Ea DA L5 (o ree vifa vo Ea Ee жау жае 8 16 164 16 164 1 13 1t 2 кд T 
£90410 | Stock 4% пог 42 Pernes Ve vo ce doe di e o a Vy om 121 123 121 121 8-5 1 os - 
80,000 | 10 vs British Electric Traction Ordinary ...... ....... 1t4 17 164 17 —— КА 17 
10,000 | 10 9/41, Do. 67 Cum. Pref. (fully pd. & 22.108. prm.pd.) 13 14 13 li 459 a JISH 
84,440 10 | 2/0 Calcutta Tramways .......... Bis onesies ORT 44 54 4} 54 ES ‚. [3 
£35,250 | 410 8/0) | Central London Ordinary cL -sas «= -2 a so m = > 91 Wa 10 104 2 19 8 | June and December 104 
178 303 10 1/9} Da. der Said) uoc а аф: 3 51 64 6 64 $17 8 у : g 
£680,000 Stock 24% | City and South London Railway Con. Ordy. — 70 72 70 72 216 7 | January and July z - 
22,500 | 10 * Do. Mp iced Pond ри) Carne ats awe E tae im ul б. 2} 8} * » zii 
9.251 410 5% Do. 57, егре erenece 53 144 1' 8 4 6 Janua and Jul 9 4 da 
£'87,701 Stock 4% Do. 4% Perpetual Deben ture 186 133 186 138° 21S 0 | May А geen - 
20,000 6 6% Imz erial Tramways Ordinary ....... PCT x 161 18 164 164 2 8 9 | March & September ka 
10,000 | A ey ' + Do. A 3 T —— 107 H 14 154 818 8 2 d à 
87,600 87 verpool Uv y пагу —..... 0 10 1 8 2 S | February & August - 
10,000 10 5% | . 5% Preference е-е) 154 16 154 P 8 26 1 im 
195000 | Stock | 4% | Do 6% Debenmes .——. ———— =-- 17 10 17 109 813 5 — andJuly. | > 
20,000 £5 8/8 | New General Traction 6% Cumulative Pref .— = 41 51 43 51 - - — À 


* In calculating the yleld on this security, allowance has been made for accrued interest, but not tof 
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== MORDEY ALTERNATOR. 


Stationary Armature 


— a eS care 


Unequalled Self-regulation ; 


Accessibility and E Efficiency 
Strength and and Simplicity 


Perfect Parallel Working Е 


* 


> » ^. T nM — 22 2 
As I 5 ч 2 ^s » x 
) us 8 r 
sa ES E 


MANUFACTURED BY 


THE BRUSH ELECTRICAL ENGINEERING 00., 


Limited, 


49, QUEEN VICTORIA STREET, LONDON, E.C. _ 
THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 
(Late The Boiler Insurance and Steam Power Company, Limited), 
THE ORIGINAL BOILER INSURANCE CO. 


‘Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


| Subsoribed Oapital, £375,000. 
Boilers and Engines Insured and Inspected. 


Rates quoted to meet the 


WORKMEN'S COMPENSATION ACT. 


Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee Insurance. 
Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision, 


J. Е. L. CROSLAND, M. Inst. C. E., M. I. M. E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 


Application for Agencies Invited. 


CAUTION ! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 189 97, 
as BELL'S ASBESTOLINE. 
It can now only be obtained 
from us or our Agents 
under our registered name of 


Snowdrift 


Lubricant, 
of which anything now sold 
as Asbestoline is but an 
imitation. 

SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 


E D. RON ze" E zum gg SPECIALLY SELECTED 
1 $ Smith. Жз; S A E S CA 
L { ELECTRICAL WORK, 


Easily Drilled and Free from Metallic Veins. 


Enamelled Panels, Bases, Discs, &c. 
QUICK DELIVERIES. 


JONES, INCHAM & CO., omes. 


TUDOR SLATE WORKS, GROESLON, R. S. O., NORTH WALES, 


— — — — —ämĩ жь — 
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THE EASTERN TELEGRAPH OOMPANYS SYSTEM AND ITS GENERAL 
| ‘OONNEOTIONS. 


eo 
* т» 
w” эы < 
<< j N [Түү 


EASTERN TELEGRAPH COMPANY 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
DIRECT TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


SCHAFT. 

By DIRECT TRIPLICATE CABLES, to — Portugal, Gibraltar, Malta, Egypt, Aden, 

and India. | 

By DIRECT DUPLICATE CABLE ROUTES to Madelra, St. Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Ohili, and other parts of South America; an 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Salgon, Tonquin, 
Hainan, China. | 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown ; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By — m to the Azores, Tangier, Tripoli, Cyprus, Seycholles, Mauritius, 
an anila. — —— — 


Telegrams should be sent from the Company's Stations 
LONDON—lI, OLD BROAD STREET, E. C.; 3, LEADENHALL STREET: 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. PIX | 
MANOHESTER—20, Brown Street. LIVERPOOL—E15, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 
Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 0 Canes, Bi 
Rhodes, Trieste, Corfu, Zante, Patras, бош arse Oe ache Manta Manda, ie. Andro, P» an 
| | е 8. | 


This Company's Cables аге worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon all its Main Sectlons. 


cc 
ае TT A ALA STAR IN,” "ей = 


озге sho 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, ot ab 
87, RUE CAUMARTIN, PARIS; apd HOTEL DES POSTES ET TELEGRAPHES, MARS 
Wincheater House, 60, Old Broad Street, E.Q By Order GEORGE DRAPER, Secretary 


1 
i 


| 


— SESTO RECETA, 


TELEPHONE No. 15,007. TELEGRAMS : “INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORSG. 


Average Annual Valuations exceed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


BES 


TENDERS FOB BED FIR TELEGRAPH POLES AND FOR 
CBEOSOTING. 


G ENERAL POST OFFICE. 
By Command of the Postmaster-General. 

TENDEBS will be received until 10 a.m. on MONDAY, the 95th October, 1898, (a 
for the SUPPLY of RED FUR TELEGRAPH POLES, to be delivered io London, an 
at Northumberland Dock (River Tyne), West Hartlepool, Hull or Grimsby , and (b) 
for CREOSOTING the POLES with 1010. or 121b. of Creosote to the cubic foot, as 
may be directed. 

The Poles to be felled during the winter of 1893-9, and to be dellvered during the 
following summer at the Port at which the Creosoting is to be perf rmed. ` 

Butt-Sections, two inches thick, stam with the shippers mark, from not less 
than three poles to show the quality of timber offered, must precede or accompany 
the Tender of any person who has not already supplied the Postmaster-Ueneral with 
Poles. 

The Postmaster-General does not bind hmself to accept the lowest or any Tender. 

Forms of Tender, containing all particulars, may be obtained on application to the 


undersign 
д СНАВ. E. STUART, Controller of Stores. 


General Post Office, London, 
Beptember, 1898. 


DUN DEE GAS COMMISSIONERS. 


ELECTRICAL DEPARTMENT. 


TENDERS FOR LEAD COVERED CABLES AND UNDER. 
GROU*D CONDUITS. 


The DUNDEE GAS COMMISSIONERS are pre to receive TENDEBS for the 
SUPPLY of LEAD COVERED CABLES and UN DERGROUND CONDUITS, 


Spectfications and Forms of Tender may be had on вррцсанов to Walter Н. 
, 


Tittensor, City Electrical Engineer, Dudhope Crescent-road, Dundee. 
Tenders to de lodge d with the undersigned on or before MONDAY, October 3rd, 
1898. 


Sir THOMAS THORNTON, LL. D., 
Clerk to the Commissioners. 


City Chambers, Dundee. 


222 үе Очлы ЫЫ T-————À—— ——— —————— 
Т" BRIDGEWATER TRUSTEES invite TENDERS for 
the WIRING, SUPPLY of FITTING *, LAMPS, &c., for the Elec- 
tric Lighting of Bridgewater House Picture Gallery, St. James’ Park, 8. W. 
Copies of the Specification may be obtained, and Plans seen, at the Offices of 
Messrs. O'Gorman & Cozens-Hardy, Consulting Engineers, 66, Vicloria-street, S. W., 
on and after SEPTEMBER 27th, on deposit of one Guinea. 


APPOINTMENTS VAOANT. 
BUCKLEY URBAN DISTRICT, FLINTSHIRE. 


The COUNCIL of the above District are desirous of en og an ENGINEER 
to consult on the question of Lighting the District by Electricity snd to make a 
report to the Council thereon for a fixed fee to be stated with ap lication. Area 2,432 
acres. Population heart каро теше 1 e . Lighting 

in hand. Applications to be sent at once e undersigned, 
шп id G. Н. SIMON, Clerk to the Council, Solicitor. 


COUNTY BOROUGH OF HALIFAX. 


The CORPORATION of HALIFAX invite APPLICATIONS for the appointment of 
BOROUGH ELECTRICAL ENGINKER. Previous experience of an 
Alternating Current System, and the construction and working of Electric Tramways 
essential. Salary £300 per annum. Applications, stating age and experience, with 
not less than three testimonials of recent date to be sent to me nof later than 
MONDAY, the 8rd October, 1898. | 


By order 
KEIGHLEY WALTON, Town Clerk. 


ELEOTRICAL DEVELOPMENT. AND 
FINANCE CORPORATION, Ltd., 


3090, Victoria Street, Westminster, S.W, 
Telegraphic Address: ' UNIPOLAR LONDON.’ Telephone No. 410 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical end 
Industrial Undertakings of all kinds. 
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 $.Gol4à Medale 


NN NN 
ES . Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 
Of Bvery Description, of the Highest Quality and Finish, at the most Moderate Prices 
— PRICE LIST POST FREE, —— d 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W. do. 
Telegrams, '' Turnstile London.“ Telephone, 188 Holborn. 


GHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXOHANGE, are énserted in Eraso- 
TRIOIAN at the following special low rates : ; 


Thres Lines and ЧА - ec „ 1s, 06 
Per Lins after eee 906 eee eae ө анд ва. 
Nine Words to the Line. 
Oash must accompan orders for ! inserted at these rates; 


if inserted “Ло account,” they will be charged. full soale rate 


SITUATIONS VACANT AND WANTED, &o. 


ELECTRICIAN WANTED for a large West End Club; 
must also be а good fitter; would take ch during absence of head engineer. 
Young, single map erred. 40s. a week with board and lodging —Apply by 
letter, 3,027, Electrician office, Salisbury-court, Fleet-street, Е.С. 


——— 


HE NATIONAL ELECTRIC SUPPLY COY., Preston, 

have a VACANCY for an IMPROVER in their Electric Light Works ; must 

have E eering and Central Station experienoe ; wages to commence 41 per week. 
—Apply by letter only to the MANAGER. 


ACANCY for STUDENT in Provincial Electric Lighting 

Station as unpaid assistant. Also for a PUPIL, nominal premium if with pre- 

vious experience. State age, experience, referenoes.—Address 3,096, Electrician 
Office, bury-court, Fleet-street, E.C. 


WANTED, by Veritys Ltd., of Aston, Birmingham, a 
DRAUGHTSMAN, well up in the design of dynamos and switchboarde, both 
continuous and alternating.—State age and salary expected, with copies of recent 
testimonials. 


ANTED, head for switchboard dept. in a large Manufac- 


turing Firm. Only men of practical experience need a 5 stating 
full particulars, to “ ew, Electrician Office, Balisbury-oourt, TT cet street, C. 


W ANTED at once, а smart young ELECTRICIAN for pro- 
vincial town, who can canvass for wiring orders, superintend the exeoution 
f generally useful in the estimating department. State 


of same and make h 
ce, Salisbury 


ualifications and references. — Apply, MOTOR,” Electrician 
cet-street, К.С. 


WANTED immediately, MAN used to Concentric Wiring. 


Apply 9 to 11.—SHARP & Co., 17, Sloane-street, London, 8. W. 


A DVERTISER (23), with five years’ practical and theoreti- 

cal experience of electrical work, and special knowledge of accumulators, 
desires POSITION of trust. Excellent testimonial and references.—Address, 3016, 
Electrician Office, Salisbury-court, Fleet-street, E.C. 


DOULTON å. 


MANUFACTURERS OF 


INSULATORS 


| BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OT 


Pottery fer Electrical Purposes. 


P dP dp d АР АР ЛУ АР АР АР АР Р «P PF E S 


LAMBETH, LONDON, S.E. 


MALACCA CANES 


Fitted with Interchangeable Brass Screws and Brass Rivetted, any size or length, 
and suitable for every kind of Pipe or Cable Work. Quotations on application. 


XX. HART, 
Drain and Chimney Cleansing Machine Manufacturer, 
29, Setties Street, Stepney, LONDON. 
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TECHNICAL CLASSES. 


THE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


The DIPLOMA of the COLLEGE is granted in the followine departments of 
Engineering and other branches of APPLIED and GENERAL SCIENCES ; — 


Civil Engineering. Chemical Engineering. 


Mechanical Engineering. Metallurgy. 

Naval Architecture. Mining Engineering. 

Electrical Engineering. Agriculture. 

Architecture. Chemistry. 
Mathematics and Physics. 


Special courses of study, extending over Three Academical years, have been 
arranged in each of the above departments. Average fee per Session £14 14s. 
Students may enrol in any of the separate Courses of Lectures. or in any of the 
Laboratories, provided they are qualifled to take advantage of the instruction given. 
. The LABORATORIES for Practical Instruction in PHYSICS, CHEMISTRY, 
"TECHNICAL CHEMISTRY, METALLURGY, ELECTRICAL ENGINEERING, and 
PRIME MOVERS, and the ENGINEERING WORKSHOP are liberally equipped 
with the most approved apparatus. 
SESSION 1898-99 commences on MONDAY, October 8rd. 
ENTRANCE EXAMINATION begins on TUESDAY September 27th. 
For Calendar (price 1s. 4d. by post) containing detailed syllabuses of each course, 
particulars of fees, scholarships, &c., apply to — 
JOHN YOUNG, B.Sc., Secretary. 
£8, Bath-street, Glasgow. 


CITY & GUILDS TECHNICAL COLLEGE, FINSBURY. 


Leonard-street, E.C. 


SESSION 1898-99. 


EVENING CLASSES. 
The NEW SESSION begins on MONDAY, October 3rd, at 6 p.m. Lectures and 
: Laboratory Work, Mechanical and Electrical Engineering, Indnstrial and Technical 
Chemistry, Applied Art, including Lectures on Domestic Furniture and Practical 
Instruction in Enamels and Art Metal Work, Drawing, Painting, &c. 
The Programme may be obtained at the College, Leonard-street, Finsbury, or at 
. Head Office of the City and Guilds of London Institute, Gresham College, E.C. 
JOHN WATNEY, 
Honorary Secretary of the Iustitute. 


KING'S COLLEGE, LONDON. 


ELECTRICAL ENGINEERING EVENING CLASSE3 commence OCTOBER 10, 
. Special attention paid to ELECTRICAL TRACTION. 
Apply to the SECRETARY. | 


‘UNIVERSITY OF GLASGOW. 


COURSES IN ENGINEERING SCIENCE. 
The SESSION OPENS on 20th OCTOBER, 


: Prof. Lord Kelvin, D. C. L., F. R. S., 
Natural Philosophy M.Inst.C.E , M. Inst. N. A. 
о ˙ Cc ка эле A БЫА ... Prof. John Young, M.D. 
G Ire езгеге ыен sei Розева .... Prof. John Ferguson, M.A., LL.D. 
MatBematios. с. ores cep лез see ten айе са наз Prof. William Jak, M.A., LL D. 
Engineering ТТЕ ——L— Е o Ra Barr, D.Sc., 
Naval Architecture and Marine Engineering PEN HA Biles, M.Inst. N.A., 


Electrical Engineering ...... ............... Mr. John D. Cormack, B.Sc, 
11 E the Pus dew itr imr m ei the degree of B.Sc. and D.Sc. in 
ngineering ence, and a list of Bursaries and Scholarships open to Sci 
Students can be had from the ASSISTANT CLERK. FEES ла 


THE YORKSHIRE COLLEGE, LEEDS. 


i DEPARTMENT OF CIVIL, MECHANICAL AND ELECTRICAL 
. ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, October 11th. Applications for 
1 xm be received up to Monday, October 10th. Prospectus ( )from the 


UNIVERSITY COLLEGE, NOTTINGHAM. 


ENGINEERING DEPARTMENT. 


Professor: W. ROBINSON, M.E., A. M. Inst. C. E., M. I. M. E. 


COURSES of INSTRUCTION in MECHANICAL, ELECTRICAL and CIVIL 
ENGINEERIN G, extending over two and three years, commence on OCTOBER 10th. 
Р me eee per ада ig aes жамаи taboravorios are thoroughly equipped 

or Practical and Researc ork ; also those for Physics, Chemistr d . 

Prospectus free from SECRETARY. " 88 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 


DEPARTMENTS OF ENGINEERING AND NAVAL ARCHITECTURE. 


The College offers COMPLETE COURSES of INSTRUCTION in MECHANICAL 
MARINE, ELECTRICAL and CIVIL ENGINEERIN HITEC ; 
MINING and METALLURGY, Hy OA SSO ЕЕ 

The Laboratories contain : Quadruple-Expansion Experim i - 
Testing Machine, Compound Horizontal йпм, пасе a ка 

The de rees and titles of the University of Durham are open to Studenta. 

The TWENTY-EIGHTH SESSION begins 26th September, 1898, Calendars (18. 4d.) 
and Prospectuses on application to the SECRETARY. 


CITY OF LONDON COLLEGE, 


WHITE STREET, MOORFIELDS, E.C. 


MICHAELMAS TERM COMMENCES SEPTEMBER 28TH. 
Classes are held in Magnetism and Electricity, Sound, Heat, Light, Mathematics, 


Chemistry and other Science Subjects; Labo ) 
tion for London University and fee | батерии for practical work. P серега. 


Prospectus gratis on application to 


HARTLEY COLLEGE, SOUTHAMPTON. 


SESSION 1898-99. 
Principal—R. WALLACE STEWART, D.Sc., Lond. 
CLASSES FOR ELECTRICAL AND MECHANICAL ENGINEERING STUDENTS 


Physics and Electrical Engineering.. The Principal. 
Mechanical Engineering. VAM J. Eustice, A. R. S. M., Assoc. M. Inst. C. E. 
NEXT SESSION commences on SEPTEMBER 27th, 1898. 
Pu dad giving full particulars, may be obtained on application to the 
CLERK. ' 


BIRKBECK INSTITUTION, 


Breams Buildings, Chancery Lane, E.C. 


DAY and EVENING LECTURES by Mr. R. S. CLAY, B. A., B.Sc., on 
EXPERIMENTAL PHYSICS 
(Sound, Light, Heat, Electricity), 
With Practical Work in large and well-equipped Laboratories. 


SPECIAL CLASSES FOR TELEGRAPHY 
Qualifying for City and Guilds and Science and Art Certificates. 


Classes in Chemistry, Mathematics, and other Branches of Sclence. 
Prospectus and Syllabus on application to SECRETARY. 


NORTHAMPTON INSTITUTE, 


Clerkenwell, E.C. 


ELECTRICAL ENGINEERING AND APPLIED PHYSICS 
DEPARTMENT. 


Classes in ELECTRICAL ENGINEERING, DYNAMO MAKING, 
TEST ROOM WORK, INSTRUMENT MAKING (Electrical, Telegraphic 
and Optical), TELEGRAPHY, TELEPHONY, ELECTROPLATING, 
ELECTROTYPING, &c., under the direction of 


К. MULLINEUX WALMSLEY, D.Sc., F. R. S. E., &c., 
Principal and Head of the Department. 


HOLDEN-D’ARSONVAL 


GALVANOMETER 


As supplied in considerable 
n- numbers to the 
| UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


SUR UR 
Sensitive. 
Pw P Portable. 

E Dead Beat. 


£5 00. £4 0 0. 


J. PITKI N, 56, Red Lion St., CLERKENWELL, Е.С 


£6 10 о. 


e FOR д 
ww CARRIAGE, CYCLE, MINERS’ €. 
e & DOMESTIC LAMPS, PHONOGRAPHS 4, 


ELECTRO-MEDICAL APPLIANCES, 


and all the $ 


? LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
ELECTRICAL POWER STORAGE CO., Ld., 


STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
Soie Agent for “Q” and " V " Type in the United Kingdom, 


UP vision sens, d. W. BARNARD, 4, Gt. Winchester St, EJ. 


—— — — 
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“Invaluable to those engaged in lighting or water works.”—ENGINEERING. 
Now Ready for 1898. TWENTY-SECOND YEAR OF ISSUE. 


pas and Electric Lighting Works’ 
Directory and Statistics, - 


With Alphabetical List of Chairmen, Engineers, Managers and Secretaries. 


PRICE, Cloth, 6s. net. 
LONDON: HAZELL, WATSON & VINEY, LD., 1, CREED LANE, LUDGATE HILL, Е.С. 


WANTED, and FOR SALE. | 


ANTED, new or second-hand (in good condition), an 
ALTERN ATING CURRENT DYNAMO, for output of about 100 amperes at 

100 volts.—App ply, stating price and where can be seen, by letter to A. C. D., Elec- 
trician Office, Salisbury-court, Fleet.street, E.C. 


LECTRIC CRANES. 


Overhead Travelling Electric Cranes ; one or three motor systems.—Apply to 
SCUTHGATE ENGINEERING COMPANY, Limited, New Southgate. 


Wor ovs cm Enquires solicited. —JOHN NICHOLSON & Sons, LTD., Chemical 


PLATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 


рны. given by Derby and Co., 44, Clerkenwell- road, London, E.C. N.B.— 


IN SMALL SIZES, 
Platinum 


irri ios ee ee GO TO 
SCREW- -CUTTING LATHES, bin. centres, sliding, surfacing 


М тёти, *& Co., Tatafield, арса ome ries ; complete, £14. 156. Photo 6 stamps.— Е ру! PT 0 * WO 0 R K S C 0., pL D. ' 
ACCUMULATOR CHARGING.—O. H. CATHCART | 


MOTORS 


—— A promptly, th thoroughly aad cheaply. Ferma on aprtication’ ge n 29, Clerkenwell Road, LONDON, d C. 
square, Fine — rary lighting, experimental No. 266.) * Et Telegrams: “ COMMUTATOR LONDON." 


Price 10s., post free 10s. 9d.; Colonies, post free, 128.; Abroad, post free, 12s. ва. 


«THE ELECTRICIAN" 


EHI == Pur 


AND HANDBOOK 
(Bstablished 1882.) 

m | Hearty і, nan — 

The Big Blue Book "m. 

The Only Gompleto Direotory and Handbook of the Electrical and 
АШеа Trados. 


The 1899 EDITION of this Valuable Work is in active Preparation. - 


This Edition will contain several New Features of Interest to the Profession. 


SUBSCRIPTION ORDERS (68., post free 68. 9d., Payable in advance) CAN NOW BE RECEIVED, - 
Advertisement Orders can also now be sent in. 


CP HE ELECTRICIAN” PRINTING & PUBLISHING со, Ltd., 
SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. — „ 0 
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HKTI OE SS 


PATENT 


BATTERY HYDROMETERS, 


FIG. 1 has four different coloured beads, indicating different inea 
the currect расо is shown on the bead which floats nearest centre of 
the tube. has a hooked top, so that it пари hang inside the accumulator, 
and is excessively simple and abeolutely reliabl 


Price only 4s. Gd. | g : 


Fra. 2 is loaded with shot at one end, and has the scale clearly marked in & 
ita stem. It is made to float in the battery, and is in extensive use by 


Elects ic Companies. 
Price 2s. 


Fie. 8. This beautiful Instrument N by Mr. Keating) has a pure 
white enamel glass пеш, which is n at the top, and there is a hole at the 
= bottom of the stem through which e fluid enters ав it sinks in the test Jar. 
Г It therefore differs materially from all other Hydrometers, and gives su 
splendid open scale that read ing is rendered exceptionally : easy and distinct, 


Price 4s. Gd. | 
8, 9 & 10, Hatton Garden, London, E.C. 


(ZAAL iad 
UC AR. o 


| 


! 
| 


n 


A PERFECT ALARM / 


IN VALUABLE 


For indicating the Temperature Їп Hotels, Ships, Cluts, Cold 


Stores, &c. 


Full Particular» en Application. 


[| 


FINEST 
LUBRICATING 
OIL. 


DYNAMO OIL A SPECIALITY, 
SNOWDON, SONS & CO., Ltda 


Bong Fide Manutacturers, 
" Millwall, E. 
Telegrams "Snowdrift London.“ 


ARMSTRONG. STEVENS & SON 


WHITTALL STREET, 
BIRMINGHAM. 


PRICE LISTS ON APPLICATION. 


M 


ЙТ И EU 


** JENCQUEL & HAYN, Hamburg,’ 


" 
ll 


| 


Ii їй! 


SUPPLY BEST 3 


MANGANESE ORE 


CRYSTALLiZED, GROUND and GRAINED, OF EVERY DESCRIPTION, FOR ALL ELECTRICAL PURPOSES. 


STONEWARE CONDUITS 


INSULATORS 


FOR 


ELECTRIC LIGHT MAINS 


(Supplied for Glasgow, Pres — Dundee, “куе St. Pancras, 


4 R e 


TITRIFIEO LEADING-IN TUBES, INSULATORS for TELEGRAPH and 
TELEPHONE, BATTERY JARS, POROUS CELLS, &c., ёе, 


Illustrated Price Lists and Full Particulars from 


J, STIFF а SONS, G. 


NOWELTY ! 


“SONJA” 
Enclosed Arc Lamp. 


BURNS 100 to 200 HOURS. 
CONTINUOUS and ALTERNATING CURRENT. 
MANUFACTURED BY 


K. WEINERT, Berlin. 


Sole Agents for the Umited Kingdom: 


WILHELM & 00, 


11 & 12, Westmorland Buildings, 


Aldersgate Street, 
LONDON, E.G. 
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WESTERN ELECTRIC COMPANY, 


MANUFACTURERS OF 


TELEPHONES, 


79, Coleman Street, London, E.C. 


Chicago, New York, Antwerp, Paris and Berlin. 


PERMANENT MAGNET 


INSTROMENTS 


. FOR CONTINUOUS-CURRENT CIRCUITS ONLY. 


————— 


SCALES PROPORTIONAL THROUGHOUT THE WHOLE RANGE. 


Dead Beat—Accurate Reliable. 
NO TEMPERATURE ERROR. 


WVOLTMETERS of VERY HIGH RESISTANCE. 


AMMETERS of VERY LOW RESISTANCE. 


As the Ammeters are of the Shunted Type, the Shunt can be placed at any point in the circuit and the Instrument 
some NC from it, in the most convenient position. 


For Prices and further Particulars apply to THE MAKERS, 


CROMPTON & CO. Ltd. 


Ar rc Works, cH E LMSF ORD. 


TON ELECT RIC Y WIRE CASINGS, 
NOSE BLOCKS, CLEATS, BOARDS/orSWITCHES 
Vin Stook and Made to Any Design. 
КОЛА ACCUMULATOR CASES 
ete BATTERY BOXES, &c. · 
О MADE TO ORDER ON SHORTEST NOTIOB 


TIMBER MERCHANTS AND нолон наа 


f. 4 ORANGR È ST., Gravel La V ВОТ 
vel 8. А 
ane MILLS PALMER RD., Green Bt. PC. — ын.) озгон 


ЕЗ o ASHER g — ЧА1УЕ$ 


€ M 
fe 0 b oid 58 E “LUMBER? 


R 
“HAR is LONG LaNe-Lonoonec. ) FLEXIBLE. 


If You Want | TS Em 
A PLATING OR DEPOSITING PLANT T IS WORTH YOUR WHILE TO BUY DIRECT. 


THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


CARL OPPERMANN, NON-CORROSIVE LUBRICANTS 


(which, through their ренин, have the Largest Sale in vi World), viz., 
Engine, Cylinder, Machinery, Crank Chamber, Spindle, Gas-Engine, & Dynamo ‘Oils. 
2, Wynyatt St reet, Clerkenwell, E.C. Testimonials fe all Trades in ап Towns. 


WRITE FOR 28 PAGE CATALO 


DIGNTING AND PLATO DYNANOS IN TOUR. RELIANCE LUBRICATING OIL COMPANY, 


Also all REQUISITES for PLATERS, including Anodes & Chemicals ПРО p KEEN EIN. EE GO 
SEND STAMP FOR PAMPHLET AND CATALOGUE Telephone No. “ Avenue БӨЛ.” Telegrams :"'Subastrel, London." А В С Code uged. 
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WII A 1 у 
\ VALVE 
ELECTRIC LIGHTING, 5 
ELECTRIC TRACTION 


&c. 


fs ee 


STANDARD PATTERNS 75 to 2,000 H.P. 


Unrivalled for 
ECONOMY OF STEAM AND OIL, 
ABSENCE OF VIBRATION, 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 


T г! ом umure À Ys 
„oni & ROBINS i 


— 


ТОО Н.Р. ENGINE, as supplied to Bradford co rporation for Electric Lig hting and Traction. 


Over 215,000 Н.Р. in Use and on Order. 


WILLANS = ROBINSON, Li, 


UGBY, ENGLAND. Ж 
DAVEY, PAXMRÉ & CO., Li, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


mr moun Steady Running Engines for Electric Lighting 


i E 
ч 23 
o 8 + 
© 
Ez @4 E 
o mu. : б 
op m 6 2 $ Ё 
D Q O C 
“Ж v \ ; 
Md 82 5 | 
o> Sa a E E 
ZEE ud, "i | 
* E = E ^ 
= — 0 d 
; t "E ical" Boiler from BD | NO E 
Paxman's * ME gerere "r4 ^ 8 z å ` p i е 
This Boiler is one of the Best Steam Generators E м E E \ === 
before the public, not only for Efficiency, but for D = 
Economy and Durability. It contains particularly < L ^ 


good features and high qualities. i 
Catalogues and full particulars, with Photos nnd Prices, post tree on eon to 


ANEY, PAXMAN & CÒ., Ltd., Engineers, Colchester, 
- CONDON OFFICE—78, QUEEN VICTORIA STREET, EO "MN 
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NOTES. 


Tae 

Last week we extracted from the PosrwAsTER-GENERAL'S 
Annual Report some interesting facts relating to the telegraph 
service. It would be impossible to find space for the elabo- 
rate tabulated details with which the pamphlet is crowded, 
but which are of not the least interest to anybody ; whilst on 
the other hand we are unable to discover any information as 
to the financial relations between the Post Office and the 
Telegraph Department, or as to the relative financial posi- 
tions of the telegraph and telephone services—points upon 
which the public are really curious for enlightenment. A 
single page only is devoted to“ Revenue, Expenditure and 
Net Revenue" of the Post Ofliee Telegraphs; and you can 
learn nothing from it of Low the receipts are derived, or how 
the expenditure has been incurred. Between the table on 
p. 98 and the figures given on p. 19 there is a wide discrepancy ; 
and we are left to conjecture that the difference is made up by 
receipts from telephone and private wires, and from royalties 
paid by the National Telephone Co.—of which latter no 
mention is anywhere discoverable, although we know from 
the Company’s balance-sheet that they amount to чагу 
£100,000 per annum. 

== сы 

Mr. HAN BURY informed Parliament, not long ago, that the 
expenditure on telephones was included in telegraph expendi- 
ture, but that it was not thought desirable to disclose the 
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Prick SIXPENCE CTS. 
Abroad, 8d., or 16 cents, or '80fr., or 70pf. 


receipts derived from post-office telephones. Мо such 
reticence is exercised in respect of the increasing losses year 
by year with which the telegraph service is charged in the 
PostmasTER-GENERAL’S Report. But, in the absence of any 
intelligible statement of accounts in support of it, the public 
will treat this allegation with the scepticism it deserves, 
Technically the Report is addressed to the Lords of the 
Treasury; but as My Lords are already in possession of 
all the information it contains, as well as all that it 
studiously excludes, the Report is really intended for 
the publie. We would, therefore, respectfully suggest to the 
PosTMasTER-GENERAL that before he puts his name to next 
year’s Report, he should strike out of it some 20 pages of 
frivolous and irrelevant statistical padding, and give the 
publie something that they can understand and are really 
anxious to know. RE 

Tue notice of submarine cable electricians is drawn to Mr. 
Warrer J. Murruy’s ** Short Method of Correcting SchAkPER's 
Break Test for Earth Current," which will be found in 
another column. "The method should be acceptable, since the 
E.C. term in ScHaEreR's formula is the only one involving 
any labour in calculation, and its simplification will further 
recommend the adoption of this mode of break localisation in 
general practice. The values of the coefficients for the E. C. 
correction, expressed as funetions of the current ratio n, may 
be placed by the side of the “ K ” functions, either in a curve 
sheet or a table, the latter being probably the more convenient 
for rapid reference. To enable the correction curve or table to 
be dispensed with, however, a couple of rough rules are given, by 
which the magnitude and sign of the required allowance 
may be estimated, mentally, by those who use the test so 
constantly as to be able to recall the rules without hosi- 
tation, such as electricians on repairing steamers. It may 
be remarked, with reference to rough-and-ready approxi- 
mations in general, that, although their utility is limited 
by the degree of accuracy which it is desired to attain,- 
and by their divergence from it beyond а certain point, 
they possess а twofold value. Not only does a short cut to 
ealeulation, provided it be a legitimate one, contribute to 
economy of time and labour when exactness is unnecessary, 
but it also affords а check on more extended working whore 
the latter is requisite, often enabling & serious mistake to be 
detected at once. The habit of making a rough estimate of 
the result one expects to arrive at through a more or less 
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. mazy formula is of much practical merit, not only in gub- 
marine cable work, but in engineering calculations generally, 
as a safeguard against blunders in mathematics. 


— ͤ . — 


Taxine advantage of the phenomenon, discovered accident. 
ally by Hznrz in 1887, that the direction of a beam of ultra- 
violet rays upon an air spark-gap facilitates the discharge, 
Prof. ZickLxR, of Brünn, has worked out a most ingenious 
form of wireless telegraphy, described in another part of this 
issue. Its chief advantage over telegraphy by means of 
ordinary light flashes is that it is with difficulty read with- 
out a proper form of receiver, and that it might possibly be 
found to be capable of overcoming greater distances 
by day-light than are flash signals. Yet it must be 
remembered that the glass shutter used to absorb the 
ultra-violet rays from the arc lamp will also absorb 
some visible rays, so that an acute observer would pro- 
bably be able to read the signals at night-time. Compared 
with telegraphy by means of Hertzian waves, it has some 
advantages, but, we fear, more disadvantages. It has cer- 
tainly greater secrecy than Signor Marconi's system, and the 
signals will not cause disturbances in receivers towards which 
they are not directed; but the same can be said of the 
systems of syntonous Hertzian telegraphy which have 
already reached a stage in their development corresponding 
to that of Prof. ZickLxR's method. On the other hand, 
there are many substances more or less transparent to 
Hertzian waves which are opaque to ultra-violet light, and the 
elevation of the transmitting and receiving apparatus, for the 
purpose of overcoming obstacles, is attended with much more 
difficulty in Prof. Z1cxuen’s case than in the rival systems. 
Nevertheless, we hope that the Professor will carry out his 
promise, and pursue his investigations further. If по other 
practical use is found for his method, it should be of service, 
as he suggests, as a cheap and effective means of transmitting 
sigaals from light-houses and light-ships which are already 
provided with electrical projectors. 


——— 


SATIRICAL as were most of the speakers, at the British 
Association, when discussing Dr. Cook and Herr Lemsrrém’s 
experiments on the influence of electricity on the germination, 
growth and seed- production of plants, we are by no means sure 
that there is good ground for their cynical scepticism. At 
any rate, it was scarcely fair to criticise the premises upon 
which Dr. Coox built up bis conclusions, when he had been 
so rushed over the reading of his Paper that no time had 
been given him to develop the matter in logical form before 
his hearers. Reduced to general terms, the criticisms 
directed against these experiments were that care had not 
been taken to ascertain whether the improved growth was 
really due to electricity, or merely to the improved tillage, &c., 
consequent upon fixing the electrical apparatus. For such 
criticism Dr. Cook had an answer which at any rate com- 
mands respect, namely, that if he had been permitted to 
read the whole of his Paper the precautions he had 
taken would have assured even his critics that no 
such fallacy existed. Of course, if the leaders of science 


are going to start with the à priori assumption that 
electrical discharge from buried wires cannot possibly affect 
vegetable growth, there is an end to the matter, so far as 
they are concerned ; though the layman might naturally wish 
to be informed how they know it. But, happily, physical 
science is built on a firmer foundation than the mode of 
thought of an age when imagination and assumption filled 
the place of experimental investigation. Dr. Coox is a care- 
ful and painstaking investigator, who would not be likely to 
land himself in а mare’s-nest, especially since, as he admitted, 
he commenced his researches fully prepared to find negative 
results. That he has found in such an overwhelming number 
of instances evidence that electric discharge will accelerate 
germination and plant growth calls for more sympathetic and 
closer attention from scientists than that of which the some- 
what superficial debate in Section A gave evidence. 


— — 


Ax important Paper on accumulator charging, read before 
Section A of the British Association, is concluded in another 
column of this issue. It is to be regretted that it did not have 
more attention devoted to it at the meeting, as the subject is 
of considerable interest on practical if not on theoretical 
grounds. The question of the advantages to be derived from 
charging secondary batteries at constant pressure instead of 
at constant current was, we believe, first discussed at 
a meeting of the Société Internationale des Elec- 
triciens in 1891, and was again dealt with last year 
іп a Paper by M. BrawoHoN read before the same society 
(see The Electrician, Vol. XXXIX., pp. 582 and 551 et seq.). 
Charging at constant potential has been in use on the Puteaux 
tramway lines, near Paris, for some time, but, unfortunately, 
no figures have been published, either as regards the working 
costs or the life of the cells. Тһе matter was briefly referred 
to at the Institution of Electrical Engineers in Mr. Ервтегх'ѕ 
Paper on “Accumulator Traction on Rails and Ordinary 
Roads; in the discussion Mr. Curasert HALL, referred to 
tests he had made, which showed that, if the same number of 
watt-hours were put into two cells of similar construction, one 
at constant potential and the other at constant current, the 
former method gave higher efficiency. This is just the contrary 
to Messrs. Canen and Dona.pson’s experience, and it is to be 
hoped that Mr. Нлл, will now publish particulars of the tests 
he made. 


— — 


Ввієғиү, Messrs. Canen and Dowarpsow's results may be 
summarised by stating that charging the cell on which they 
experimented at constant potential took 40 per cent. of the 
time taken at constant current, increased the ampere-hour 
capacity by 42 per cent., the watt-hour capacity by 32 per cent., 
and decreased the energy efficiency by 13 per cent., the quantity 
efficiency being reduced but slightly. Especially for traction 
purposes, the advantages of increased capacity and simp:ifica- 
tion of charging would seem quite to counterbalance the energy 
loss ‘of 18 per cent., but it is hardly fair to draw general 
conclusions from an isolated experiment. We hope that the 
authors of the Paper will be afforded opportunities for continuing 
their research. It would be worth while trying the effect of 
charging at lower pressures than 2:508 volts—not only by 
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leaving out the last 8, but also by employing voltages of 2:4, 
9.8, and even smaller values. It should, moreover, be no 
difficult matter to determine experimentally at what portion 
of the charge the greatest energy loss takes place. Certainly 
it seems probable that it is merely C?R loss in the cell at the 
commencement of the charge, but this might well be checked. 
Again, experiments with different types of cell are needed, and, 
finally, the most important test of all, viz., the life test, 
remains to be made. 


Tue “touching an electric button " mania is curiously exem- 
plified in a scheme under consideration by the South Staffordshire 
Mines Drainage Commission. The idea, according to & Paper 
recently read by Messrs. Marten and Howe at the Institute of 
Mining Engineers, is to keep the South Staffordshire coalfield 
free from water by simply moving a lever at a central electric 
station. It appears that some 50 small pumps, driven by 
electric motors, are to be dotted about over the coalfield, and 
that it is expected that by throwing over the main switch 
at the power station the motors wil promptly and satis- 
factorily start and go on raising water automatically over 
an area of 82 square miles. Our own experience of pump 
motors would lead us to prefer to start them individually 
by means of switches close to the motors. Ignorance of what 
the motors may be doing, if started wholesale from a distance, 
is not likely to prove blissful; neither is such an arrangement 
one that would be best adapted to satisfactory working at the 
power station itself. With the general scheme for a syste. 
matic electric pumping plant we are in complete accord, since 
it must be capable of much more satisfactory results than the 
isolated plants now in use can yield. As the volume of water 
to be raised averages 3,000,000 gallons per day, with a possible 
maximum of 25,000,000 gallons, the work to be done, even 
allowing for only a moderate lift, would be an item that should 
prove acceptable to the Midland Electric Corporation for 
Power Distribution (Limited), by whom the work is to be 
undertaken, in the event of the scheme being carried out. 

йге 

We have had an opportunity during the past week of 
examining the new Doe” portable primary battery which 
the Doe Portable Electric Light and Power Syndicate 
(Limited) expect shortly to put on tbe market. One 
essential point of novelty in this cell is the electrolyte, the 
composition of which is a secret, though it would scarcely 
seem probable that а secret of this description could long 
withstand the search-light of analytical chemistry. Another 
point of novelty, and one that commends itself to us, is the 
manner in which the zinc element in the cell is renewed. 
The zinc is rolled into small hollow cylinders, апа, after 
amalgamation, one such cylinder is dropped through a 
circular hole in the cover and falls into а perforated 
cylindrical rubber partition, resting therein upon two 
platinum wires, which serve to make the requisite contacts. 
Surrounding the rubber partition is a cylindrical carbon 
electrode, also perforated, and the whole arrangement thus 
formed is placed in a small box which can be filled or 
emptied through the lid. When a zinc is consumed a 
fresh zinc is simply dropped into its place, making contact 
by gravity. LX | | 
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Reports upon this battery are not wanting; those we have 
seen copies of bear the signatures of fully qualified experts, 
including the late Dr. Joun Норкіхвом, and the general tenor 
of the reports is decidedly favourable. Examining a small 
bicycle lamp battery of three cells, Dr. Hopkinson found that 
a single charge of electrolyte worked for 33 hours 31 minutes, 
while each zinc cylinder lasted for 14 hours 88 minutes, the bat- 
tery giving meanwhile a current of about 0:185 ampere at from 
4:4 to 4-5 volts. An important feature, observed not only by 
Dr. Horxrnson’ but by other experts, is the steadiness of the 
voltage during the life of the charge; indeed, Dr. Hopkinson 
and Profs. E. J. Houston and А. E. Kenngtty all testify to a 
slight increase in the voltage during working. Polarisation, 
therefore, is eliminated. Local action also appears to have 
been reduced to a negligible quantity. 


WirnBovT doubt, if this battery can be turned out commer- 
cially in large quantities of & quality up to the standard of 
the samples tested for the reports, it will fill а long-vacant 
place in the electrical industry. Even should it be serviceable 
only for lights of very small candle-power, the demand for 
bicycle lamps, carriage lamps, miners’ lamps, &., should 
provide an extensive market. We await, therefore, with con- 
siderable interest the development of this new form of portable 
primary battery. 


Cable Interruptions and Repairs.— 
Date of шеи, Date of Repair. 
Latakia—Cyprus.. .................. Feb. 10,1 .. Sept. 15, 1898 
Bissao—Bolama ..................... Aug. 3, 1898 — 
Accra—Kotonou ..................... Aug. 8,1898 .. — 
Seychelle —Mauritius ........ ...... Sept. 18, 1898 — 


The Volta Centenary Celebration.— We have received a 
copy of the general rules and programmes of the International 
Exhibition of Electricity, to celebrate at Como, next year, the 
centenary of Volta's invention of the primary battery, with 
which exhibition is to be associated an exhibition of the silk 
industry of Como. Copies of these rules aud programmes are 
obtainable in English, French, and Italian. 


New Generators for the South London Railway. A new 
type of generator is being built for the power station of the 
City and South London Railway. The sets will each consist 
of a 1,000 н.р. slow-speed ** Corliss " engine direct- coupled to 
a multipolar E.C.C. generator, and will run at a normal speed 
of 85 revolutions per minute. "The engines are being built by 
Messrs. Cole, Marchent and Morley, of Bradford, each engine 
having а 4ft. stroke, and cylinders of 2ft. and 4ft. diameter. 

Tramcar Accident at Bradford.—An accident resulting in 
the serious injury of some 15 persons and the fatal injury of 
one man occurred on the electric tramway at Bradford, on 
Monday last, through the overturning of a car at the bottom 
of a steep gradient. The саг ran at a rapid pace down the 
hill, and on reaching a sharp curve at the bottom left the 
track and turned over. Apparently the accident arose from 
no defect in the electrical equipment, but the cause will doubt- 
less be made clear during the inquiry which Major Cardew 
will hold on behalf of the Board of Trade. 

Fire in a Telephone Exchange.—The telephone system of 
Vienna was considerably disturbed on the 13th inst. by a fire 
which broke out in the chief telephone exchange of that city. 
A telephone wire leading from Vienna to Krakau broke and 
fell across the trolley wire of an electric tramway. This 
caused а fire in а wooden casing, under the roof of the 
telephone exchange, containing 70 telephone cables, but 
fortunately this was discovered and extinguished before the 
flames could spread further. Several interurban lines were 
temporarily interrupted, including those to Budapest. 

The Hurricane in the West Indies.—The West India and 
Panama Telegraph Co. (Limited) have generously arranged 
to transmit, free of charge, any telegram addressed to the 
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governors and other officials of the West India Islands relating 
{о donations and food supplies for the relief of the sufferers 
from the recent disastrous hurricane. This and other cable 
companies have contributed liberally to the Mansion House 
Relief Fund. Particulars as to the sending of free telegrams 
will be found in our correspondence column this week. 


Generating Electricity without Fuel or Water.— The Ottawa 
correspondent of the Electrical World of New York writes that 
a Mr. C. E. Green, who comes from Rochester, N.Y., but who 
has spent several years in Toronto, Ontario, claims to have 
discovered & mode of producing electricity for light and power 
purposes without the aid of either fuel or water. He declares 
that he can produce unlimited quantities at Toronto at а cost 
io consumers far below one-half that at present involved in 
the production of electric energy. The secret of this miracle 
working is, he says, а very simple affair, but he does not pro- 
pose to give any clue to it just now. 

Electrical Installation at the Chicago Public Library.— 
A complete set of tests of the mechanical equipment of the 
new Chicago Library, says the Electrical World of New York, 
gives some data of interest concerning the electrical plant. 
Each generating unit consists of two 60-kilowatt General 
Electric dynamos, coupled to the shaft of an Erie Ball vertical 
cross-compound engine. There are four such sets beside one 
smaller one. The indicated friction load was 12 н.р,, which, 
with field coils excited, ran up to 16:9 н.р. The steam рег 
horse-power hour was, at full load, 24:71b., and at half-load 
81:1lb. Complete tests were also made of the elevators, which 
are of the drum type, over counterweighted, driven by electric 
motors, and installed by the Crane Elevator Co. The larger 
elevators, loaded to an average weight of 5, 200lb., and counter- 
weighted by an average of 4, 400lb., running at 900ft. per 
minute, and stopping at every floor, consumed 6:25 kilowatts 
per car mile, the number of stops being 882 per car mile. 
` What is a Professor ?—Readers of prospectuses of educa- 
tional institutions and polytechnics, says Nature, may have 
noticed that of late years there has been a tendency to con- 
vert the teachers into professors. The nature of the institu- 
tion in which the instructors can rightly use the latter title 
is apparently a matter of opinion, and it is becoming worth 
while to define the duties and position of a professor. Miss 
Catherine Dobb describes in the National Review how she 
asked 105 primary school children, between the ages of ten 
and fourteen, to give this definition, among others. Here are 
some of the attempts:—‘‘ A man who has passed a high 
examination." A very clever man.“ Опе who can do his 
work easily." “ А man skilled in sense." That a professor 
has a certain social standing is evident from the definitions 
which describe him as a man who is well off," and a man 
who lives in a nice house.” Among the vague definitions are 
the following :—‘ A person who professes to do something." 
“ À man who says he can do anything." But the children’s 
general idea is that & professor teaches musio, dancing, or 
languages, or performs conjuring tricks. Thus, A professor 
teaches all kinds of instruments." ‘ He is a gentleman that 
generally plays at balls" and “а man who knows clever 
tricks.“ To correctly define a professor would probably prove 
а difficulty to many children of older growth. 

The American Pacific Cable Scheme.—A meeting of the 
Directors of the Pacific Cable Company was held in the office 
of J. P. Morgan and Co., in New York, on September 1st, and 
important steps were taken towards carrying out the purpose 
for which the company was organised. The Company's 
plans, it will be remembered, provide for the laying of & cable 
from San Francisco to Hawaii, with branches to Japan апа 
Australia. According to the New York Herald, &t the meeting 
of September 1st it was decided to add to this a duplicate 
system, starting at San Francisco and running up the Pacific 
coast to Sitka, Alaska, touching again at the Aleutian Islands 
and connecting with the other line in Japan. It was decided 
to begin work at once on surveys for this line. Mr. James 
A. Scrymser, President of the Company, has started for Van- 
couver, whence he was to have sailed on September 12th for 
Japan. The object of his trip, it is stated, is to make con- 
tracts with the Japanese Government, and obtain from it a 

subsidy of at least £20,000, for which in return the Govern- 


ment of Japan will have free telegraph privileges for twenty 
years. Тһе cost of the Sitka and Aleutian Islands branch 
cannot be determined until surveys are made, but the route 
connecting ihe Hawaiian Islands and the spurs to Australis 
and Japan, will, it is stated, cost about £2,000,000. The 
work will involve the laying of about 10,000 miles of cable. 
The Pacific Cable Company was organised under the laws of 
New York State in December, 1896, its authorised capital 
being £2,000,000. 

The Fire at the Chévres Electricity Works.—Last week's 
Engineering gives the following additional particulars of the 
disastrous fire at Chévres briefly noted in our issue of the 9th 
inst.: On the 7th inst., about 10 p.m., that part of Geneva 
which is lighted by electricity from the well-known Corpora- 
tion Works of Chévres, was suddenly thrown into complete 
darkness, and it soon transpired that that monumental gener- 
ating station, situated on the Rhone a few miles below the 
town, was on fire. The immediate cause of the fire was a 
short circuit of one of the four 800 н.р. Thury alternators, 
whereby the switchboard was set on fire, the latter being 
built of inflammable material, which was shortly to be replaced 
by marble. From the switchboard, which was erected on a 
raised gallery, the flames immediately caught the timber-work 
of the roof, and in a very short time the whole building was 
well alight—so much so that the foreman and his family, 
whose dwelling immediately adjoins the main building, barely 
escaped with their lives. Except the complete destruction of 
the switchboard and all its accessories, the damage done to 
the electrical machines is not nearly as great as might have 
been expected. Of the four somewhat unsightly gasometer- 
like Thury alternators mounted direct on the turbine shafts, 
the armatures were burnt in part, and the same fate befell the 
two Brown, Boveri and Co.’s 1,000 н.р. machines now m 
course of erection. The total damage, of which, as of the 
fire generally, very exaggerated reports were spread, is now 
estimated at only about £6,000, and some at least of the 
electrical machines are expected to be again in working order 
in a few weeks, both for lighting and power ; fortunately none 
of the turbines have suffered any damage. 


A Large Electrical Pumping Installation.—There has recently 
been erected, at the collieries of the Arniston Coal Co. in 
Scotland, what is claimed to be the largest installation of 
electric pumping machinery in the United Kingdom. Two 
steam engines, of the horizontal, compound, long-stroke type. 
drive the dynamos, each being capable of giving 850 1.н.р. with 
120lb. steam pressure when working condensing. They вте 
fitted with automatic triple expansion gear. Lancashire 
boilers are used working at a pressure of 140lb. per square 
inch. The two continuous-current dynamos are fitted 
with drum bar armatures and give a total output of 
200 kilowatts at 363 amperes and 550 volts. The main 
switchboard is so designed that the current from one 
or other of the dynamos, or from both combined, can be 
used to meet any contingency caused by the breakdown of any 
part of the machinery. The pumps are of the three-throw 
type, fitted with rams 11in. diameter by 18in. stroke, to deliver 
500 gallons per minute against a head of 678ft. in one cas, 
and against a head of 256ft., through 3, 175ft. of cast-iron 
pipe in another. For driving the water against the 678. 
head, two 80 н.р. electric motors are used, their speed being 
approximately about 450 revolutions per minute. These ar 
coupled together, and are so constructed that the armè 
tures are interchangeable with a single 80 н.р. motor, which 
drives the lower lift pump. There are also three sets of 
smaller pumps, for driving which 25 н.р. motors are employed. 
The current from the main switchboard is taken to a distribut- 
ing board at the pit bottom by four cables each about 400 
in length. These cables are composed of 87 wires No. 1 
S.W.G., and if required they can all be coupled together, 07 
in the event of any accident happening to any cable, the 
remaining cables being connected up, the pumps can still be 
run. Cables composed of 87 wires No. 12 S.W.G. and 19 
wires No. 18 S.W.G. are used for conveying the current from 
the distributing board at the pit bottom to the various pumps. 
This installation has cost, exclusive of th3 building of the 
power stations, about £12,000. | 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмев D'ALRE.] 


Magnetostriction.—Magnetic problems seem to have a strong 
fascination for Japanese physicists. These latest recruits to 
the ranks of physical science are usually educated at Berlin, 
but when they publish the results of their researches they 
prefer to write in English. H. Nagaoka and К. Honda, 


of the Imperial University, Tokyo, have investigated the 


effect of hydrostatic compression upon the magnetisa- 
tion of iron and nickel by mounting two ovoids of the 
same metal in compression cylinders surrounded by mag- 
netising coils, with a magnetometer between them, which 
indicated any difference in the magnetisation of a com- 
pressed and an uncompressed ovoid. In contradiction to 
the older results they found that a distinct, but minute, 
increase of volume was brought about by the magnetisation 
of iron, and a minute diminution of volume in nickel. The 
increase of volume in iron is only one-fifteenth of that pre- 
dicted by Kirchhoff’s theory of magnetostriction. Otherwise, 
his theory is confirmed. Thus, when a small longitudinal 


pull is applied to iron, there is an increase of magnetisation 


till it reaches a maximum in moderate fields, thence to 
diminish until the magnetisation becomes smaller than in the 
unstretched condition. In nickel, under the same circum- 
stances, there is a decrease of magnetisation till it reaches a 
minimum in moderate fields, thence to increase gradually, 
but not in such a degree as to reach a value greater than in 
the unstretched condition. 
[Nacaoka and Honpa, Phil. Mag., September, 1898.] 


Motion of the Ether.—Oliver Lodge, in replying to Suther- 
land’s objection to the conclusiveness of the Michelson- 


Morley ether experiment, raises some points of great import- 


ance in this peculiarly puzzling discussion, The objection, 
as interpreted by the author, consisted in attributing the 
negative result attained by Michelson and Morley to the 
possible second-order influence of а hitherto neglected first- 
order tilting or shifting of the wave-fronts brought about by 
the undiscovered drift of the ether past the earth. But 
Lodge showed some years ago that though motion of the 
entire medium can readily affect waves, it has no first-order 
effect upon rays, neither upon their path nor their time of 
journey. The discrepancy between this and other ex- 
periments, which show definitely that the ether is not 
carried along by moving bodies, may be due to some 
shrinkage in the dimensions of bodies along the line of 
their motion; in other words, a slight distortion in the 
stone slab supporting Michelson’s optical apparatus, exactly 
sufficient to undo or compensate the optical influence of the 
real (relative) ether drift past the earth. The whole of this 
subject indicates that the ether is the physical standard of 
rest, and that motion relative to it is in that sense an 
ascertained absolute motion, If the whole visible system 
were flying through space at a prodigious speed, every electric 
charge would also be an electric current. It would be worth 
while to look for the second-order electro-dynamometric effect of 
the earth’s occasional 28 miles a second, but it might possibly 
be compensated by an influence on the balancing elasticity. 
Such compensations would be in favour of an ‘ electron " 
theory of matter. 
[Lopag, Phil. Mag., September, 1898.] 


Discharge Streams.— When gaseous matter moves in a 
stream in any definite direction, the pressure of the gas in 
that direction is increased by an amount proportional to the 
square of the velocity of translation. If cathode rays are 
discharge streams of gaseous matter, the pressure within the 
tube must be strongest in the stream itself. That this is so 
has been experimentally proved by J. E. Moore, by an 
ingenious application of the radiometer. To each end of a 
vacuum tube he attached a small tube leading into a radio- 
meter chamber. Both small tubes were at right angles to 
Ше main tube. The cathode stream passed across the open- 
ing of one of the tubes. On opening the stop-cock connecting 


that tube with its radiometer, the latter by its rotation showed 
а decrease of pressure, whereas the other radiometer showed no 
change. This result, though arrived at along a different line, is 
substantially the same as that obtained by Séguy (see p. 678). 
It points to a transfer of matter from the cathode in a fairly 
concentrated beam. What becomes of that matter? If the 
law of the conservation of matter holds good it must either 
be absorbed (in which case we should have the case observed 
by Séguy) or it must return to the cathode along а different 
path. Moore has actually observed, under favourable circum: 
stances, something resembling return streams converging upon 
the cathode. They are pink in colour, and gradually disappear 
as the exhaustion is carried further. They disappear alto- 
gether long before the cathode stream is extinguished. 
[Моове, Am. J. Sc., July, 1898.] 


Electrosynthesis.—W. G. Mixter has made some further 
experiments in the way of producing chemical compounds by 
subjecting their constituents to a glow discharge in a eudio- 
meter. The compounds obtained are not of the sensational 
character of those prepared by Dr. Slosse (see The Electrician, 
Aug. 5, 1898, p. 488), but the results are more carefully 
described and discussed. The view expressed in the first 
Paper, that heat resulting from the combination effected by 
the feeble glow discharge does not cause further combination, 
was proved by concentrating the discharge in the eudiometer 
by surrounding it with a wire coil. The glow was consider- 
ably increased in intensity, but the amount of hydrogen and 
oxygen combined was the same as before, A number of 
experiments were tried with hydrogen and oxygen at widely 
different pressures to find if there is any simple rela- 
tion between the pressure and the rate of combination. 
But no definite relation could be discerned. The only certainty 
is that the rapidity of combination increases with the pressure. 
A mixture of 28600, of oxygen and 28°8cc. of ammonia con- 
tracted to the extent of 28-9cc., while one of hydrogen and 
oxygen contracted 18:6cc. The nitrogen gas remaining after 
the electric discharge ceased to cause further contraction in 
the gaseous mixture was only $ths of the nitrogen supplied 
by the ammonia, the remainder having entered into a non- 
gaseous compound. This was ammonium nitrite, which 
formed a white coating on the sides of the eudiometer, and 
which reacted for nitrous acid with the usual tests. Nitrate 
was probably also formed. The glow discharge is too feeble 
to oxidise nitrogen, but when it causes the oxidation of nitro- 
genous compounds the nitrogen ia more or less oxidised. 

[MixTER, Am. J. Science, September, 1898.] 


Stationary Electrical Waves.—O. Murani has endeavoured to 
trace the nodes and ventral segments produced by the reflec- 
tion of Hertzian waves, using a coherer as a detector. 
A similar attempt had been previously made by Le Royer 
and Van Berchem, of Geneva. The latter found that the 
nodes were clearly indicated near the metallic reflector, but 
grew less and less pronounced as they moved away from it. 
Murani, with a very sensitive coherer, found a single node 
about 2cm. off the mirror, and after that a steady deflection. 
This negative result may be due to one of two causes. 
Either the coherer responds to the arriving wave before it is 
neutralised by the reflected one, or the .waves emitted by the 
exciter are exceedingly complex. A ring resonator would pick 
out а particular wave and respond to that wave and its multi- 
ples, whereas a coherer, responding to all alike, would indi- 
cate none in particular. 

[Murani N. Cim., July, 1898.] 


Suspension of Tramway Traffic in Berlin—On August 24th 
last a serious disturbance to the traffic on the Great Berlin 
Tramway Co.’s lines took place. A connecting piece in one of 
the feeders became earthed, and it appears that the overhead 
wires were all connected to form a single network, so that the 
whole of the traffic on the Company’s lines had to be sus- 
pended from 4:80 to 10 p.m., by which time the fault had 
been removed. The dividing of the trolley-wire into sections, 
which ought to have been done at the outset, is now being 
effected as fast as the necessary feeders can be laid. 
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THE JUNGFRAU RAILWAY. 


The first section of the electric railway up the Jungfrau was 
opened last Monday. We had the good fortune to inspect the 
line а few weeks ago, and we make use of this opportunity to 
publish & description of it. 

The Jungfrau is one of the highest of the Swiss mountains, 
its summit being 18,670ft. above sea-level. It is the highest 
of the group Eiger, Monch and Jungfrau which is considered 
by some to be the most beautiful of the Swiss snow mountains. 
The grandeur of the glacier region which surrounds it, and the 
magnificent panorama that can be obtained from the summit, 
have made the Jungfrau a favourite among mountaineers, but, 


— a a 


~ Ко | CS 


OO i111 —³˙Ü! —————— —— 


from the Little Scheidegg station of the Wengern Alp Railway 
and ascends the Jungfrau from the north side. It may be men- 
tioned, incidentally, that tourists have nearly always climbed 
the Jungfrau from the south side as the route from the Little 
Scheidegg is very hazardous for pedestrians. Fig. 2 is a 
perspective sketch of the Eiger, Mönch and Jungfrau showing 
the direction of the existing Wengern Alp Railway in a dotted 
line, the first section of the Jungfrau railway from the Little 
Scheidegg to the Eiger Glacier station as a full line, and the 
remainder of the railway, which is under construction. dotted. 
A list of the projected stations, with elevations, distances and 
gradients, is given on the next page. 

On the section of the line already opened there is only а 
distance of about 85 yards in tunnel, but from the Kiger 


Fic. 1.—View of the Jungfrau from the Little Scheidegg Station, 


to ascend it, a night has to be spent on the mountain 
and fit must be reckoned among the big climbs of the Alps. 
Having already referred from time to time to the inception 
and progress of the project for building this railway, & scheme 
which was originated by Herr Guyer Zeller, president of 
the Jungfrau Railway Commission, we will now confine 
ourselves to a description of the line itself and the works in 
connection with it. 

Fig. 1 is a view of the mountain from the Little Scheidegg 
station of the Wengern Alp Railway. The Wengern Alp 
Railway is a rack and pinion railway driven by steam loco- 
motives. It starts from Lauterbrunnen and ascends the 
Wengern Alp to the Little Scheidegg (an elevation of 6,770ft. 
above sea level) from whence it descends on the other side of the 
mountain to Grindelwald. The Jungfrau electric railway starts 


Glacier onwards the railway will not touch the surface except 
at the stations. Almost immediately after leaving the Little 
Scheidegg station the gradient is 10 per cent., and this 18 
increased to 20 per cent. at about half-way to the Eiger Glacier 
station. From this station the gradient increases to the 
maximum of 25 per cent. and the line enters the long tunnel, 
about 450 yards of which has been driven up to the present. 
The remaining stations from Eiger Wand onwards will be 
built within the rock, and it is intended to fit them with 
restaurants and sleeping accommodation for those passenge 
who may wish to break the journey. From the Eiger and 
and Eismeer stations there will be no egress on to the mountain, 
and tourists will merely be able to enjoy the view from Win. 
dows or balconies, but from the Jungfraujoch station it 

be possible to go out on to the Jungfraufirn and sledge ovet 
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Summit of Jungfrau ... 13,670 79 
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It is estimated that the railway will be completed by 1904. 


the perpetual snowfield to the Aletsch glacier. It is expected 
that this station will be made use of to a considerable extent as 


The Jungfrau line is one of the most interesting applica- 
tions of three-phase transmission and distribution yet made. 
Water- power is made use of in the valley to generate three- 
phase current at 7,000 volts, and this is transmitted by means 
of overhead wires to transformer stations at the Little Scheidegg 
and the Eiger Glacier where it is transformed to 500 volts by 
means of stationary transformers. Not only is electrical 
energy employed for traction purposes but also for lighting, 
heating, and for working the rock drills used in the tunnels. 
When the railway reaches a certain altitude, the energy 
expended in heating the trains and stations will be an 
important item of the total cost. 


At present only one power-house has been built, this one 
being situated on the White Liitschine, near Lauterbrunnen, 
right down in the valley. The power transmission line from 
Lauterbrunnen to the Little Scheidegg is about 44 miles long. 
The ascent of this 44 miles by foot takes about three hours—an 
hour and a-half by the rack and pinion railway—the difference 
in level being about 4,250 feet. The three wires are of bare 
hard-drawn copper wire 7:5mm. diameter. They are supported 
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Fia, 2.— Sketch of the Jungfrau Group, showing the Route to be taken by the Railway. 


а starting place for tours. It had been originally intended to 
have an open station on the Mónchjoch (with possibly & branch 
line to the summit of the Mönch) which would have been 
situated between the Eismeer and Jungfraujoch stations, but at 
a higher level than either. "This was, however, abandoned on 


Fic, 3.—Section of Strub Rack. Scale one-fourth 


consideration. Had there been a failure of current after a 
train had passed this station it would have been impossible 
for it to descend to the Little Scheidegg merely by using the 
brakes, and the train would be delayed in the mountain until 
the interruption of supply was made good. According to the 
present scheme there is no change in the sign of the gradient, 
and passengers would be able to return to the starting point 
і Шеге were a breakdown of the line ог in the power-house. 


on large earthenware three-lipped insulators of about 43in. 
diameter and 7in. high. Stout wooden poles, about 
33ft. long, are used, with galvanised iron brackets. 


Fia. 4.—Form of Teeth. Scale one-fifth. 


Wherever the wires cross a footpath tbey are nearly 
surrounded by a circular guard-net of very wide mesh, 
intended to prevent a wire from falling to the ground in case 
of breakage. A metallic circuit telephone line is fixed on the 
same poles, some distance below the three-phase wires, and 
the two telephone wires are crossed every 550 yards to pre- 
vent induction effect. As a matter of fact, this proves to be 
insufficient protection from induction noise, and it will be 
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THE JUNGFRAU RAILWAY. 


The first section of the electric railway up the Jungfrau was 
opened last Monday. We had the good fortune to inspect the 
line a few weeks ago, and we make use of this opportunity to 
publish a description of it. 

The Jungfrau is one of the highest of the Swiss mountains, 
its summit being 18,670ft. above sea-level. It is the highes* 
of the group Eiger, Mönch and Jungfrau which is considered 
by some to be the most beautiful of the Swiss snow mountains. 
The grandeur of the glacier region which surrounds it, and the 
magnificent panorama that can be obtained from the summit, 
have made the Jungfrau a favourite among mountaineers, but, 
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from the Little Scheidegg station of the Wengern Alp Railway 
and ascends the Jungfrau from the north side. It may be men- 
tioned, incidentally, that tourists have nearly always climbed 
the Jungfrau from the south side as the route from the Little 
Scheidegg is very hazardous for pedestrians. Fig. 2 is a 
perspective sketch of the Eiger, Monch and Jungfrau showing 
the direction of the existing Wengern Alp Railway in a dotted 
line, the first section of the Jungfrau railway from the Little 
Scheidegg to the Eiger Glacier station as а full line, and the 
remainder of the railway, which is under construction. dotted. 
A list of the projected stations, with elevations, distances and 
gradients, is given on the next page. 

On the section of the line already opened there is only а 
distance of about 85 yards in tunnel, but from the Kiger 


Fi. 1.—View of the Jungfrau from the Little Scheidegg Station. 


io ascend it, & night has to be spent on the mountain 
and zit must be reckoned among the big climbs of the Alps. 
Having already referred from time to time to the inception 
and progress of the project for building this railway, & scheme 
which was originated by Herr Guyer Zeller, president of 
ihe Jungfrau Railway Commission, we wil now confine 
ourselves to a description of the line itself and the works in 
connection with it. 

Fig. 1 is a view of the mountain from the Little Scheidegg 
station of the Wengern Alp Railway. The Wengern Alp 
Railway is a rack and pinion railway driven by steam loco- 
motives. It starts from Lauterbrunnen and ascends the 
Wengern Alp to the Little Scheidegg (an elevation of 6,770ft. 
above sea level) from whence it descends on the other side of the 
mountain to Grindelwald. The Jungfrau electric railway starts 


Glacier onwards the railway will not touch the surface except 
at the stations. Almost immediately after leaving the Little 
Scheidegg station the gradient is 10 per cent., and this 18 
increased to 20 per cent. at about half-way to the Eiger Glacier 
station. From this station the gradient increases to the 
maximum of 25 per cent. and the line enters the long tunnel, 
about 450 yards of which has been driven up to the present. 
The remaining stations from Eiger Wand onwards will be 
built within the rock, and it is intended to fit them with 
restaurants and sleeping accommodation for those passengers 
who may wish to break the journey. From the Eiger Wand 
and Eismeer stations there will be no egress on to the mountain, 
and tourists will merely be able to enjoy the view from win- 
dows or balconies, but from the Jungfraujoch station it will 
be possible to go out on to the Jungfraufirn and sledge over 
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Summit of Jungfrau ... 


| It is estimated that the railway will be completed by 1904. 


the perpetual snowfield to the Aletsch glacier. It is expected 
that this station will be made use of to а considerable extent as 


The Jungfrau line is one of the most interesting applica- 
tions of three-phase transmission and distribution yet made. 
Water-power is made use of in the valley to generate three- 
phase current at 7,000 volts, and this is transmitted by means 
of overhead wires to transformer stations at the Little Scheidegg 
and the Eiger Glacier where it is trangformed to 500 volts by 
means of stationary transformers. Not only is electrical 
energy employed for traction purposes but also for lighting, 
heating, and for working the rock drills used in the tunnels. 
When the railway reaches а certain altitude, the energy 
expended in heating the trains and stations wil be an 
important item of the total cost. 

At present only one power-house has been built, this one 
being situated on the White Liitschine, near Lauterbrunnen, 
right down in the valley. The power transmission line from 
Lauterbrunnen to the Little Scheidegg is about 44 miles long. 
The ascent of this 43 miles by foot takes about three hours—an 
hour and a-half by the rack and pinion railway—the difference 
in level being abuut 4,250 feet. The three wires are of bare 
hard-drawn copper wire 7:0mm. diameter. They are supported 


Jungfrau Station 
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Еа, 2.—Sketch of the Jungfrau Group, showing the Route to be taken by the Railway. 


а starting place for tours. It had been originally intended to 
have an open station on the Mónchjoch (with possibly а branch 
line to the summit of the Mónch) which would have been 
situated between the Eismeer and Jungfraujoch stations, but at 
a higher level than either. This was, however, abandoned on 
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Fic. 3.—Section of Strub Rack. Scale one-fourth 


consideration. 


on large earthenware three-lipped insulators of about 4]in. 
diameter and Fin. high. Stout wooden poles, about 
33ft. long, are used, with galvanised iron brackets. 


Fis. 4.—Form of Teeth. Scale one-fifth. 


Had there been a failure of current after а | Wherever the wires cross a footpath tbey are nearly 


train had passed this station it would have been impossible 
for it to descend to the Little Scheidegg merely by using the 
brakes, and the train would be delayed in the mountain until 
the interruption of supply was made good. According to the 
present scheme there is no change in the sign of the gradient, 
and passengers would be able to return to the starting point 
ifithere were a breakdown of the line or in the power-house. 


surrounded by a circular guard-net of very wide mesh, 
intended to prevent a wire from falling to the ground in case 
of breakage. A metallic circuit telephone line is fixed on the 
same poles, some distance below the three-phase wires, and 
the two telephone wires are crossed every 550 yards to pre- 
vent induction effect. Asa matter of fact, this proves to be 
insufficient protection from induction noise, and it will be 
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necessary to cross the wires more frequently. Lightning | The sub-stations are substantial stone buildings, designed 
protectors of the Siemens and Halske horn-shaped pattern are | to withstand the action of the most inclement weather. They 
used on each of the power wires, and at each end of them, and | are each fitted with two 200-kilowatt transformers, reducing 
similar lightning protectors are applied to the secondary wires. | the pressure to somewhat over 500 volts for the secondary 
The fall of potential will be about 10 per cent. at full load. feeders. The latter are of 9mm. hard-drawn copper and 
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. .. Fio. 5.—Elevation and Section of Locomotive, showing Gear. 
The transmission line is not duplicated, so that if it were , are constructed in a similar manner to the transmission line. 


interrupted all power would be cut off from the railway. A | The transformers are built by the Oerlikon Co. The fuses 
duplicate power station is projected, however, at Burglauenen, ' are of copper wire outside the sub-stations. In addition there 
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Fic. 6.—View of Locomotive, showing Electrical Equipment, 


near Grindelwald, on the other side of the Wengernalp, capable | are rotary transformers at the Eiger Glacier station, which 
of supplying some 2,600 H.P., which is to be furnished by the | supply continuous current for the rock drills and lighting. 
Black Lütschine. This will feed the Little Scheidegg | When more of the line is built, transformers will be added 
transformer station through a quite independent transmission every kilometre (1,094 vards). i 


line of similar construction. The permanent way is built on the Strub rack system. The 
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rack is shown in section in Fig. 8, and Fig. 4 gives the shape 
of the teeth of the rack and pinion. Metre gauge (8ft. 8gin.) 
is employed, the rails being ofthe usual Vignoles profile 815in. 
high and weighing 40lb. per yard. The length of the sections 
of rail average 84ft. 6in., and steel sleepers are used, their 


61 per cent., and here it is anticipated that no rack will 
needed. The sharpest curve of the section of the line now 
opened has a radius of 88ft., and the sharpest curve in the 
tunnel will have 66ft. radius. Two Chicago bonds of 7mm. 
copper are used for each rail-joint, and the rails are cross- 
connected every 55 yards with 8mm. copper. 

We give several views of the first locomotive built for the 


| line. Fig. 7 gives an idea of its general appearance; Fig. 5 


shows the arrangement of gear; Fig. 6 shows the electrical 
equipment; Fig. 8 is the truck, with one motor removed; 


Ета. 7.— General View of Locomotive. 


distance apart averaging about 8ft. 8in. 


The rack, which is, 
as usual, half ‘way between the rails, is fof rolled steel. It 
is rolled solid and the teeth are cut afterwardsJin the cold 
bar. It is made in lengths of llft. 6in., and weighs only 


Fic. 8.—Locomotive Truck. 


and Fig. 9 & view of the line, showing the overhead equip- 
ment. The locomotive has been built by Messrs. Brown, 
Boveri and Co., in conjunction with the Société Suisse des 
Locomotives. It contains two 125 to 150 в.н.р. induction 


Fid. 9.— Part of the First Section of the Jungfrau Railway. 


6831Ь. per yard. Its mean tensile strength is 284 tons per 
sq. in., with an elongation of 20 per cent. The shape of the 
fish-plates and clips is seen in Fig. 8; the same clips are used 
both for the rails and rack. The conical shape of the teeth 
of the rack permits the use of an emergency brake which 
clutches them on both sides. Ав has been already mentioned 
one section of the projected line will have а gradient of only 


motors driven directly at 760 revolutions per minute by the 
500 volt three-phase current, with a frequency of 38 ^2 per 
second. The weight of each motor is 2:6 tons, and the locomo- 
tive complete weighs 13 tons. The construction of the four- 
wheel truck and the gear are clearly seen in Figs. б and 8, which 
are self-explanatory. Fig. 10 shows the electrical connections 
The great advantage of the three-phase system on such a 
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railway is the simple automatic breaking action of the induc- 
iion motors. When the locomotive is going down-hill the 
stators of the motors cannot greatly exceed the speed of 
ee From the plan of connections it is seen that 
the motors are merely controlled by a reversing switch 
(through which the stator is connected to the line), and the 
usual rheostat in the rotor circuit to avoid starting the rotor 
on a short circuit. The locomotive is fitted with three 
absolutely independent brakes. The first is an automatic 
one, electrically controlled. By means of a centrifugal 
governor, when a speed greater than a certain maximum is 


reached, the current is automatically switched off from the |. 


motors, and at the same time a band brake is actuated. 
А dashpot prevents slight momentary increases in speed from 
putting the brake in action. This brake can also be 
applied by the guard in the passenger car, who is provided 
with a switch to switch off the current. The second brake is 
a hand-brake, which applies bronze shoes to a wheel on the 
driving axle, and the third, which has been already referred 
to, is an emergency brake which grips the rack. This brake 
is also lined with bronze. It can be applied either by the 
driver or the guard. There are six incandescent lamps on 
the locomotive, two in series on each phase, and the passenger 
car will be lit with 15 lamps, five between each pair of wires. 
Two trolleys are employed on each wire on account of the 
Jarge currents which have to be transmitted to the locomotive. 


Trolley Wires 


: ] Reversing Switch 


Lightning 


A COMPARISON BETWEEN CHARGING A SECONDARY 
CELL AT CONSTANT POTENTIAL AND AT CON. 
STANT CURRENT, MORE ESPECIALLY AS REGARDS 
EFFICIENCY.* | 


BY A. A. CAHEN AND J. M. DONALDSON. 
(Concluded from page 677.) 


CHARGING AT CONSTANT CURRENT. 


Capacity.—As mentioned before, charging was at first 
carried out at 20 amperes, and was continued until the P.D. 
at the cell terminals had reached 2:508 volts. This gave such 
a very low capacity that it was decided to charge to a still 
higher P.D. The range of discharge it was not thought 
advisable to alter, as it had given satisfactory results in the 
constant P.D. tests. Charging, therefore, was carried out 
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Efficiencies.— It was evident from the curves of charge and ' Density.— The range of density was, on an average, 1'155- 
discharge that the energies put into and taken out of the cell | 1:167, being less than it was in the constant P.D. tests. This 


had become practically constant during the last three or four 
experiments. Figs. 11 and 12 show charge and discharge 
curves for experiments 44 and 45, and the mean results of 
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Time from beginning of Charge (minutes). 
Fic. 11.—Tudor Cell. Charging at a Constant Current of 20 amperes. 
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Fic. 12.— Tudor Cell. Discharging at Constant Current of 36 amperes. 


After Constant Current Charge at 20 amperes. 
Discharge 44 x, Discharge 45 o. 
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Fic. 14.— Tudor Cell. Discharging at Constant Current, after a Constant 
Current Charge. Density of Acid. Discharge 45 x. 


these two were taken as representative working values. They 


are given below :— 
Esc Watt-hours gi Watt-hours| Quantity- | Energy- 
E ard put in. taken out, taken out. | efficiency. | efficiency. 
6855 | 1521 | 6525 | 1251 | 964% | 80957 


Taking the ratio of the total energy put in, to the total 
energy taken out, from experiment 28 to experiment 45, we 
get the average efficiencies ” given below: 

Average quantity efficiency, 95-08 per cent. 
m energy " 81:02 -T 


was to have been expected seeing that in the latter case the 
capacity was larger, indieating that chemical action had pro- 
ceeded further. Fig. 13 shows how the density rises during 
charging, and Fig. 14 shows how it falls during discharge. In 
the former case the rise was uniform, but in the latter the 
charge of density was less rapid at first. ‘‘ Gassing” took 
place when the P.D. during charging had risen to about 
2-4 volts. This happened about three hours from the begin- 
ning of the charge, and a point of inflection occurs on the curve 
at this point. | ; 
. Resistance.—Appended are approximate values of the resist- 
ance of the-cell at the beginning and end of the last few 
charges and discharges :— 

Beginning of charge, 0:0088 ohms. 

End of charge, 0:0077 ohms. 

Beginning of discharge, 0°0041 ohms. 

End of discharge, 0:0084 ohms. " 
. Shape of Curves. — The shapes of charge and discharge curves 
are too well known to need much comment. In charging the 
P.D. rises rapidly during the first two or three minutes, and 
then increases slowly and uniformly until the end is nearly 
reached, when it suddenly begins to rise rapidly, shortly after- 
wards bending over and tending to the horizontal. In dis- 
charge, after the first rapid drop, the fall is slow and uniform, 
but towards the end the drop becomes more rapid, and the 
curve is just beginning to turn down steeply when discharge 
is stopped. 

COMPARISON ОЕ THE Two Mertuops. 


The physical characteristics of the two methods of charging 
have already been compared, and it now remains to contrast 
what may be called the commercial results. For the same 
cell, charged by two methods, the chief points we have to con- 
sider, in order to get в fair estimate as to relative merits of 
the systems, are 

(i.) The discharge capacity, or the energy that can be got 
out of the cell. 
(ii.) The time needed for charging. 

(iii.) The storage efficiency, best taken as the ratio of the 
watt-hours taken from the cell to the watt-hours given to 
the cell. | 

(iv.) The constancy of the P.D. during discharge. 

(v.) The life of the cell. 

The first three matters are best compared in the table given 

below :— 


Time of Amp.-hrs.| Watt-hra. Quantity-| Energy- 


Method of charging. charging. taken out. taken out. efficiency.| efficiency. 
Constant current. 206min. | 65°25 125 955% | 810% 
Constant P.D. ...... | 82min. 86:0 163 93:57 705% 


From this it is seen that by charging at constant P.D. the 
time of charging is less than half that required to charge at 
constant current. The capacity obtained in a constant P.D, 
charge is about 80 per cent. greater, the energy-efficiency 
being, however, 10 per cent. less than that from a constant 
current charge. This loss in efficiency is due, in all pro- 
bability, to the excessive heating caused by the large initial 
charging currents, 

With regard to Article (iv.), it has already been pointed 
out that the discharge after a constant P.D. charge takes 
place at a much steadier P.D. than is the case in & discharge 
after а constant current charge. 

Finally, with regard to the life of the cell, it remains to be 
seen whether or no, constant P.D. charging will injure the 
cell A long-life experiment on some cells, charging by the 
constant P.D. method, is needed to make this clear. All that 
we are in a position to say is, that after 50 charges at constant 
P.D., the cell had not been noticeably injured. 

` А month or two before our tests were begun, а number of 
charges at constant P.D. were executed on the cell, but the 
experiments were not carried out continuously. In these the 
discharge capacity was about 157 watt-hours, and the energy- 
efficiency about 68 per cent.—both of which values are lower 


than those obtained by us. 
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A few isolated charges and discharges were undertaken after 
our observations, but were not sufficient to afford any evidence, 
one way or the other, of deterioration. 

The conclusion to which our experiments have led us is that 
charging at constant P.D. affords a very speedy method, and 
enables one to store more energy in the cell than if а constant 
current charge were employed. After a constant P.D. charge 
the Р.Р. remains more nearly steady than after a constant 
current charge, but one loses somewhat in efficiency by the 
former method. 

In conclusion, we beg to acknowledge here our indebtedness 
to Prof. Ayrton and to Mr. Mather for help and advice during 
our experiments, and to Messrs. Miller, Cunningham, Nichol- 
son, Porch, Turquand, and Sawers, second year Physics 
students at the Central Technical College, for having carried 
out many of the charges and discharges for us. 


ELEYATED RAILROADS AND GEARS.* 


The elevated railroads in the United States have largely changed 
over of late to electric traction, or made preparations for such 
change. One of the chief advantages to the public often pointed 
out in this connection is the reduction of the noise due to the 
elimination of the cylinder exhaust. A close comparison between 
the elevated roads now running in New York City by steam 
power and in Chicago by electric power shows that this advan- 
tage of the electric is nullified, or even more than nullified, 
by another source of noise—namely, the gears. Noise from 
this source has been pretty well eliminated from surface equip- 
ments, but the conditions on an elevated structure are entirely 
different. 
responds at once to any vibrations in parts as intimately con- 
nected with it as are the trucks running upon its road-bed. The 
electrically-operated trucks seem also to pound much more seriously 
over frogs and crossings than do trailer trucks or even steam loco- 
motives. This may be due to the greater amount of dead weight 
not supported by springs in the electrical equipment. 

It is to be hoped that the manufacturers of traction motors may 
see their way clear to the construction of gearless motors for this 
service. Such motors have been tried and found unsuitable for 
surface traction, largely on account of the comparatively low speed 
of the car wheels and consequently high gear ratio needed to obtain 
a peripheral velocity at the air gap sufficient for proper motor 
output without too great а weight of motor. Ав the car speed 
increases, however, the gear ratio can come down proportionately 
with the same armature speed. With suburban and elevated service 
the speeds are considerably higher than can be maintained on public 
highways, and sufficiently so for a gear ratio approximately one to 
опе. 

The gearless motor is not, however, as easy to design ав a geared 
motor with a ratio of one to one, for the reason that with the gear- 
ing the motor centre can be raised above the wheel centre and with 
the same clearance between the motor shell and track considerably 
more room can be obtained for armature and field magnets. When 
the motor is mounted directly upon the wheel axle the parts are 
very much cramped, and particularly is this the case if the wheels 
are small The larger the wheels the greater is the capacity of the 
motor that can be mounted direct and the greater the ratio of the 
speed at the armature periphery to the speed of the car or train, 
giving a double increment of the power of the motor. Large 
wheels mean high trucks, and much higher trucks than now used in 
elevated service would necessitate some modification in the con- 
struction of the cars. Some English roads using gearless motors, 
notably the London underground lines, construct the car floors 
higher at the ends over the trucks than throughout the rest of the 
car, sufficient head room being left, however, over these raised 
portions of the floor for seats for passengers, the cars themselves 
being entered through side doors instead of at end platforms. Such 
a disposition as this gives an opportunity for a ready enlargement 
of the wheels by а considerable extent. Even so, however, it is 
difficult to get in a truck as much power as can be obtained with 
gearing, but plenty of power can be installed under the car for its 
own propulsion, and by means of a multiple unit system trains can 
be readily propelled. 


Hertzian Telegraphy.—A Japanese Government Commission 
is investigating and making practical experiments in Japanese 
waters in connection with Hertzian telegraphy, with a view 

to its adoption in the Japancse Navy for ship-to-ship and 
 ghip-to-shore signalling. 
Prom the Vectrieu World of New York, 


The structure itself forms a huge resonator which 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounta 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Bedford (Municipal) ........ Mar. 4, Kingston-upon-Hull (Municipal) Aug. 19 
Bournemouth (Company) ...... June 8 ingen apon Taams (Mun.).. Mar. 95 
Bradford (Municipal) .......... May 20| Leeds (Company) .............. April 8 
Brighton (Municipal) .......... May 6 Liverpool (Municipal).......... Aug. 12 
Bristol (Municipal) ............ July 29| Manchester (Municipal). July 99 
Burnley (Municipal) .......... Sept. 16| Newcastle-upon-Tyne(Co.) .... April 99 
Burton-upon-Trent (Municipal) April 15 Northampton (Company) ...... April 15 
Cambridge (Company).......... June 17| Notting Hill (Company) ar. 11 
Charing Cross (Company) ...... April 22| Oxford (Company) ............ 1 
Chelsea (Company) 3 May 20 Reading (Company) ............ Sept. 16 
Clerkenwell (Company) ........ Mar. 18| Richmond (Company) .......... 

Dover (Company) ............ Mar. 11| Scarborough (Company)........ А 

Е: stbourne (company) July 22| St. James & Pall Mall (Company) July 1 
Exeter (Municipal) ............ ug. 5 St. Pancras(Vestry)............ May 1 
Glasgow (Municipal) .......... Aug. 12 | Shoreditch (Vestry) ))) May 27 
Guildford (Company) .......... May 13| Southampton (Municipal) June 8 
Hammersmith (Vestry) ........ June 10| Sunderland (Municipal)........ Aug. 19 
Hampstead (Municipal) ........ Sept. 9| Taunton (Municipal) .......... Aug. 6 
Hanley (Municipal) ............ April 8 | Tunbridge Wells (Municipal) . July 22 
Harrow (Company) ............ Sept, 9| Wandsworth(Company) ...... Mar. 18 
Hastings & St. Leonard's (Co.).. April 29| Westminster (Company) ril 2% 
Hove (Company) .............. May 6| Wolverhampton (Municipal) .. July 15 
Huddersfield (Municipal) ...... Mar, 25 Worcester (Municipal) ........ May 18 
Islington (Уевігу).............. June 24| Yarmouth (Municipal) ........ June 17 


Belfast Municipal Electric Supply Works. 

Having commenced supply on January 24, 1895, the Delfast 
station has now been in operation about three years. The 
authorised capital amounts to £115,000, and of this £52,500 
has been borrowed, £32,500 advanced out of the gas fund at 
9 per cent., and 20,000 raised on redeemable stock at a rate 
of 23 per cent. 

The total capital expenditure has reached £52,065, repre- 
senting £104 per kilowatt of capacity of generating plant, the 
largest item being that of mains and services, £21,822. Of 
the plant item £11,670 is on machinery and £731 on batteries. 

The output of the station has reached 201,832 units sold, 
being an increase of nearly 85 per cent. over the preceding 
year, and resulting in а revenue of £5,266. The percentage 
increase in the revenue is about 80, as compared with barely 
18-7 of the costs—a very encouraging result, which shows up 
more conspicuously in the drop in the ratio of the costs to the 
revenue, viz., from 61:8 per cent. to 56:5 per cent. | 

The total eosts have been reduced nearly a halfpenny, апа 
all the items of cost have contributed to this result except 
repairs and renewals of the distributing plant and works, as 
is to be expected. The payment for the fuel (gas) is at the 
rate of about 2s. 3d. (per 1,000 cubic feet). The item of fuel 
cost has steadily dropped since 1895, its value in that year 
being 1:458d. per unit sold. | 

During the two years dealt with in our analysis a balance 
to the good has been earned, and the previous deficit of £251 
wiped out, though nothing appears to have been set aside for 
deprociation. Last year the working profit amounted to 
£2,292, representing 5:25 per cent. on the mean capital ex- 
pended. Ofthis profit £127 was placed to the sinking fund 
and £1,105 paid in interest, leaving а balance forward 
of £1,280. 

Leyton Municipal Electric Supply Works. 

The analysis of the accounts covering the first completed 
year of working of the Leyton undertaking is the subject of 
our second table this week; the date of commencement 0 
supply being September 8, 1896. Of the £26,610 sanctioned 
as capital £25,300 has been borrowed at 8 per cent, while 
£837 to the principal and £812 as interest has been repaid. 

The total capital expenditure has amounted to £28,247; 
owing, however, to the absence of a detailed statement in the 
accounts furnished us we are unable to give the items. With 
127 consumers and an equivalent connection of 6,788 lamps, the 
output is 123,797 units sold, 71,678 being for public lighting. 

The total revenue received is £1,802, representing 3:494, 
per unit sold, to which publie lighting contributes nearly 
1-24. The total costs at £1,336 represent 2:591. per unii—8 
very satisfactory result for a station of this output especially 
for the first year of working. 

The working profit for the year amounts to #467; £625 
has been paid towards the loan and £578 as interest. The 
deficit of £737 has been met by a general district loan. 
coal strike is stated as having caused some little inconvenience, 
but the difficulty was surmounted by substituting coke for 
in the generator. 
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Date of Commencement 5 1895 

eal zx ef Supply ...... . . . . . . ...... Z- wire continuous- — 

Chief Engineer Victor A. H. McCq 


| DEC. 31, 189 


bere. 


EAN ENDED 
^: — QUANTITIES— 
Units generated sence s069o000m00090000000000m 6 о ben ot omo оого о. 
97 SOLD (TOTAL) 5 % % % %%% ee ot tonnes ott ooo cen cet cen senses . 
» A sold to oonsümers .........-» 60990906095 os o ED o an 0000 09 ове о ое 


1 gh sold for public lighting, &с.. 00000000 000000 0006000 e 
OF used on works ое —— 
UNITS SOLD РЕВ 8 O.P. LAMP CAPACITY ............... 
Maximum supply demanded . 0000 000900 000000 0600 000900090009 

Number of public lamps —— ЖӨ see 
Number of consumers... ..... . . . .. . . . . . . . . . 
Connections to mains in 8-e. p. lampe. . 
CAPACITY OP PLANT IN 8-C. P. LAMPS s. . . 
. ОР PLANT IN KILOWATTS.......... eem 


2 


E OAPITAL— 
Ca rape (TOTAL) 000000 606 oeo OHO OHO Ot соо OSS оре оос овоо OF 
Se). C e 
5. Loan (including „ chargea). T 
VED (TOTAL) ......... e eee . . 6e 
Sn. 8 F 
Lan (including Debenture oharges)-. ЖОГ 
‘AUTHORISED BUT NOT YET RECEIVED (TOTAL). staves 
Share (unissued) ......... T— M € 
Share (uncalled) ......................... WIR TUE VERRE 
Loan (including Debentures) . FF 
REPAID (TOTAL) eee eeesoees e 
RESERVE OR SINKING FUND .......—. . osem 
DEPRECIATION FUND ............. s verb — rte 
EXPENDED (TOTAL) eoco100090900000009 -009009909009909000090990* 
Lands and buildings eere eoe 
Fr! xvn piu gs TURN 33 
vt Mains.. «4«.909952200900040900090990099994000690 e€*9900000099 „ 
Miscellaneous ................... ТОЭ SES CEY S Pr VELVET 
BALANCE ОР CAPITAL ACCOUNT... 


T оосо 9 0609009906050 009€ 8*9000990000099000009000000€9099 00 9009 090909006 

Revenue from suppl L ( . . 

5 meters, kee. ——— 

si public lighting... . — 

sale of lampe, &c, ..................... ТРО 
miscellaneous sources 

"EXPENDITURE ibo ОР REVENUE- 
TOTAL COST... q . . ͥ . 


WORKS СОВТЯ...................... РТУ See 
Generation of electrioitj . . ЧАЧ 
Fuel (including cartage, &c.) ......... FC 
Oil, waste, water, stores ""—— — 
Wages at station 2 —' ‚ыен 
Repairs and maintenance at station . — 
Distribution of electricity ) 2 TO 
Wages, &с "5a40900090-9499920999 O90999909999 TTTETITYO 0999009900000 
Repairs, renewals of mains, &c. ........... —— 
Publio lighting......... ТИТИ — — лаз 
Attendance ....... S — кеек жэ 
Renewals ............... eet eee 44 РИНО 
MANAGEMENT AND PROPERTY CHARGES.............-. 
Royalties „ „ „ „ 6 6 6 0 6 „ %%% %%% % %% %% %%% ооо „%%% %% % %Ün 6 %% % % % „ %% %%% 
Rent, rates, taxes ........ I IM €—— IM 
Management ........ eere eene —— 
Salaries 06000 0оорооо ва 0909999090000 0 %%% %% %% „ 66 6 „ 0 0 о IIT 
Stationery, &c. ................ — —.—u—.—. .. 
Establishment charges eee ue 
Law charges, &c. *0690990999909909099 999€ »99090000000000050 


FINANCIAL RESULTS— 


WORKING PROFIT FOR YEAR . seu ee SN exa ee dU 
Sum carried to Depreciation Fund e er 
Sum carried to Reserve or Sinking Fund ......... 
Net interest on loans (incl. Debenture charges) . 

BALANCE FROM LAST ACCOUNT t ....... 096: 

BALANCE AVAILABLE FOR DISTRIBUTION, e. 

Deficit €000005090299000590€000000090050009900805400096€ 6 66% %%% %%% „ 0 6 вове 

QRDINARY DIVIDEND PAID ................... bad icri 

PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 

Expenditure per kilowatt capacity ........................ 

REVENUE PER KILOWATT CAPACITY ...... 5 Ne 

Expenditure per 8-c. lamp capacity ....... Т MINE 

REVENUE PER 8.C.P. LAMP CAPACITY ........ өөө > 

REVENUE PER 8-С.Р. LAMP CONNECTED ............... 

Pu. charged for lighting, per unit .. e 


Price charged for power, per unit........... 5 be VUE 
Price charged for Public lighting. 


BELFAST.—REMARKS—a Includes £300 for old Material, scrap, &c. 
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ELEOTROMAGNETIO THEORY, VOL. IL— 
second volume of this importent work 
will be ready shortly. 

PRACTICAL TELEPHONY.—By Dans SmoLaAm and F. О. КАРИА. 

PRIMARY 5 Музы б, aoe will кү be pasina, 

e theory an Primary 
The book will be fully illustrated. Е 


purposes, 
machinery and apparatus used in carbon manufacture on the Continent 
oar ace the latest practice in this important 
subject, 

SECONDARY BATTERIES.—By E. J. Wann. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—" The Electrician” 
Company will shortly publish a valuable pocket-book for the use of those 
engaged in wiring work, both external and internal. | 

THE ELEOTRIO ARO.—By Mrs Атүвтон. This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 


SPECIAL NOTICE. 

NOW READY.—Vol. XL. of "Тип Еглотатотли," bound fa 
strong cloth. Price 17s. 6d., post free 18s, 6d. Also ready, Oases fur 
binding. Price 2s., by post da. 54, 

A complete set of the Second Series of Tas ELEOTRIOIAN " can now be 
supplied. These sets are very scarce, and early application should be made. 


THE BRITISH ASSOCIATION. 


No one who is familiar with the aims and objects of the 
British Association and with the degree to which they sre 
complied with can entertain a settled doubt that this scientific 
institution is one of permanent and considerable value to the 
community, and a not unimportant mainstay to modern 
science. Perhaps, during the bustle and gaiety of an annual 
meeting the doubt may arise as to whether what, for the time, 
is a gigantic picnic is ever anything of more permanent 
utility; but, when an opportunity occurs for calm and 
deliberate reflection and for a survey of the extensive sphere 


| of influence of this Association, doubt no longer can exist 


that it occupies a position among scientific societies as service 
able as it is unique. It should, in this connection, be re 
membered that the British Association commenced its 
existence as а public body sixty-seven years ago, the 
first meeting having been held in September, 1881, si 
York, under the presidency of Earl FrrzwitLiaw. At that date 
the number of scientific societies was far below what it is at 
the present time, while there were but few scientific periodicals 
published, either under the auspices of a scientific institu- 
tion or independently. Nowadays the number of both is 
legion. It will be recognised, therefore, that in the earlier 
years of the British Association the need for its existence 
arose largely from different causes than those which justify 
its continuance in the present year of grace. Greatly does 
it stand to the credit of the officers who have successively 
controlled its destinies, that a healthy vitality has always been 
maintained, and that the labours of the British Association 
have ever been extended and adapted to the particular require 
ments of the times. 

It is far from our present purpose, however, to attempt the 
gigantic task of {racing the influence of the British Association 
throughout the last 67 years of scientific advance. Wew 
content ourselves with briefly considering some of the salient 
features it exhibits to-day. No better mode exists of thus 
regarding the British Association than by carefully perusing 


m 


THE ELECTRICIAN, SEPTEMBER 23, 1898. 715 
==———————үу————Є—— 


the latest available copy of its Report. Therein will be found 
a perfectly codified account of every department of its work, 
giving evidence that the operations of this institution conflict 
with those of no other existing society. We have alluded to 
the immense number of scientific societies which have sprung 
into existence since the British Association was formed. Each 
of these, however, covers only one definite and restricted 
department or branch of science, with the result that the 
borderlands are liable to be neglected, and the inter-relations 
between each department and its neighbours ignored. More- 
over, the prolific activity of this legion of scientific bodies 
pours out ceaselessly a vast stream of scientific information, 
crude or well matured, rendering it increasingly difficult for 
the student and worker to keep pace with the advance of 
scientific research, and calling urgently for systematic organi- 
sation and codification. These conditions of modern scientific 
progress are well met by the British Association, which 
affords, on the one hand, by its catholicity, a broad basis 
involving every department of science in one united whole, 
and, on the other hand, by its admirable series of annual 
Reports, a thoroughly systematic index and encyclopedia of 
scientific thought and work. True, the contents of these 
Reports refer directly only to the work actually done by 
the Association at its meetings and by its numerous com- 
mittees ; but this does not, as a matter of fact, seriously 
limit the utility of the Reports. For, it is scarcely possible 
that any matter of scientific importance can escape notice, 
in a Paper in some one or other section, during an annual 
meeting; indeed, if error is committed it is on the side of 
recording too much, through occasionally admitting into the 
Sectional programmes Papers of no lasting value whatever. 
The presidential addresses and the reports of committees on 
The State of Science," which occupy a large portion of the 
Reports, afford also a valuable record of the progress of science, 


in a form convenient for reference. Needless to say, the 


reports of committees often represent much more than a 
survey of the state of science; they are a record of research 
and investigation made actually under the auspices of the 
British Association, which expends large sums annually on 
this branch of its labours. The electrical profession will not 
readily forget the work of the Electrical Standards Committee, 
nor of the Committee on Electrolysis and Electro-chemistry, 
nor—on the more practical side—the Committee on Small 
Screw-Gauges. At the present time there are upwards of 42 
committees undertaking scientific work at the expense of the 
Association, while several others are at work under its 
direction, but without financial assistance. During its 67 
years of existence the British Association has expended no 
less than £57,900 for scientific purposes of this description, a 
gum representing a very large percentage of its total revenue. 

But the annual meeting itself, besides constituting a focus 
for the direction of scientific investigation by committees and 
a means towards the compilation of a handy book of reference, 
is not without immediate and direct benefit to scientists. The 
assembly of so many leaders in every domain of scientific 
thought, and the friendly intercourse between them and their 
disciples which is afforded as much or more during the in- 
formal gatherings as at the regular meetings for reading and 
discussing Papers, these conduce to scientific advancement of 
a very healthful and vigorous character. And if we criticise 
in certain respects the proceedings during the sectional meet- 
ings, it is rather because we wish to suggest possible means 
by which their utility may be still further increased, than 
from any desire to detract from their merits. Our experience 
naturally is most directly based upon the transactions in the 
physical science and engineering sections, viz., Sections A and 


G respectively; and although we have repeatedly been told 
-that these are more serious offenders than other sections, in 
the matters we shall criticise, we have had no opportunity of 
judging for ourselves and are only concerned to know whether 
these two sections cannot be improved. First, in regard to 
Section A, it has for many years past been admitted by its 
regular attendants that this section is vastly over-worked, so 
much so, indeed, that a deal of scamped work is the inevitable 
result. The cause of this arises primarily from the great 
scope contemplated by the section, which embraces all mathe- 
matical and physical science, resulting in a very large number 
of Papers being submitted; secondly, from an insufficient 
and obviously hasty weeding out of contributions of inferior 
merit; thirdly, from a toleration of excessive length in the 
Papers read, instead of a rigid insistence that they should 
be a terse and pithy summary of the subject brought forward ; 
fourthly, from the discursive and desultory character of many 
of the discussions; and, lastly, from insufficient classification 
of the Papers so as to present greater uniformity in each day’s 
programme. With regard to this last point, although on 
days when the section is subdivided a better grouping of sub- 
jects usually occurs, it commonly happens that on other days 
no system whatever is exhibited in the selection of. Papers. 
Of the discussions it must be said that a large proportion are 
of a time-wasting character, and these not infrequently de- 
‘generate into а rambling chat suggestive of coffee and cigars. 
We are not advocating set speeches, but it is surely the 
duty of the chairman to restrict the conversation, 
as it may be called, from straying far from the subject of the 
Paper. As to the length of the Papers, those of least value 
are not infrequently of greatest length, and the authors of 
such are permitted to read them aloud from start to finish. 
The best communications are often those for which the 
author has but a few memoranda on the back of an envelope. 
The number of Papers accepted by Section A is really 
enormous; no less than a dozen being sometimes read and 
separately discussed in a single day. At Bristol this section 
got through 62 Papers, of which 89 were on matters of elec- 
trical interest. The total number of electrical Papers read 
before all the sections, it may here be said, was 58, exclusive 
of the 21 Papers taken by the International Magnetic 
Conference. A reformation of Section A has long been 
mooted in high quarters, but the matter ends each year 
in nothing definite being done. It has been suggested 
that a separate Electrical Section should be formed; and, 
although this would deprive Section A of a large slice of 
territory, i& would probably afford the most satisfactory 
solution of the difficulty. Another solution might be found 
in the creation of one or more permanent subsections, to deal 
with separate branches of physics, such as (1) pure mathe- 
matics, (2) meteorology, (8) optics and electromagnetic 
radiation, &c. Probably two such subsections, dealing 
respectively with (1) electrical and (2) non-electrical physics, 
would be found to be a good working arrangement, though 
based on an arbitrary distinction. Lastly, we have a few 
suggestions to offer in regard to the electrical Papers read before 
Section G. It has been the excellent custom for some years 
past to set apart Monday for these Papers, but the average 
quality of the communications on such occasions is decidedly 
disappointing. Now and again a real advance in engineering 
science is marked by the reading of a thoughtful and sugges- 
tive Paper, but not uncommonly the contributions are a 
miserable re-hash of antiquated platitudes, an oft-told tale that 
bores the electrical engineer and affords no practical informa- 
tion to engineers of a different sort. The length frequently is 
absurdly out of. proportion to the time that can be 
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allotted for the resding and discussion of each Paper, and 
usually the author reads the whole or the major part. А far 
more serviceable plan, in our opinion, would be to adopt the 
practice of the Institution of Civil Engineers at its biennial 
conference, viz., to make each Paper а brief and pithy pro- 
position of а subject for debate. Again we repeat, it is solely 


with the desire to see the best use made of the excellent. 


opportunities the meeting of the British Association affords that 


we have advanced the foregoing criticisms and suggestions; 


and we have not done so before having ascertained that in the 


view of a large section of the members reformation in the 


directions indicated is desirable. 


THE BRITISH ASSOCIATION AT BRISTOL. 
(Concluded from page 685.) 


Tuesday, September 13th. 

The chief electrical event on Tuesday was the conference 
arranged between Sections A. and G. and the International 
Magnetic Conference, to discuss the magnet'c and electrolytic 
actions of electric railways. We have already given some 
account of this important meeting in our leading article last 
week: and have expressed our views on the subject under 
debate. After the evil effects of tramway and railway stray 
currents and magnetic fields had been described by Dr. 
Schott, Prof. A. W. Rücker, Dr. Eschenagen, Mr. W. H. 
Preece, Bignor D. L. Palazzo and Prof. J. А. Fleming, a 
general discussion took place. It is to be regretted that 
several prominent scientists, including Prof. Mascart, 
declined the chairman’s invitation to speak; but a striking 
if not a convincing commencement of the discussion 
was made in a speech by Prof. Silvanus Thompson, 
who advocated three-phase plant as a panacea for the 
ills the Conference had been bewailing. On the con- 
‘tinent, he said, instancing the Jungfrau railway, heavy elec- 
tric traction was satisfactorily performed by three-phase 
currents, and there was no engineering impediment to their 
adoption in our town tramways in place of the continuous- 
current trolley. Subsequent speakers, however, did not accept 
very enthusiastically the Professor’s suggestion, and the general 
impression seemed to be that it was premature to expect relief 
from the evils of continuous currents іп the manner indicated. 
‘We ourselves are disposed to regard the ordinary trolley 
system as being but 8 stage in the development of electric 
traction; yet it із commercially so convenient a stage, 
and the prospects of really improving upon it are so 
immature, that there is a likelihood trolley lines will 
‘endure and increase for some time to come. Apparat the 
only permanent effect the discussion on this subject is likely 
to have is to direct the attention of local authorities and the 
public to the need for introducing such regulations into 
electric traction Bills and Provisional Orders as will protect 


the institutions and publie works which hitherto have been 


subject to interference. These regulations are in no way in- 


compatible with a general adoption of electric traction through- - 


out the country. 


This discussion over, the several sections interested ad- 


journed to consider their own particular topics. In Section A 
a number of reports and Papers were down for reading, the 
first of these being the report of the Committee on Electrical 
Standards. То this report there were two appendices, the 
first being the Paper by Mr. M. Solomon on “ The Tempera- 
ture Coefficients of the Resistances used in the 1897 deter- 
wination of the Ohm,” which is reprinted in our issue this 
week. The second Appendix was a contribution by Profs. 
Ayrton and Viriamu Jones; оп “An Ampere Balance,” 
which elicited а long and diffuse discussion on & num: 
ber of points connected with the construction of the 
balance and the arrangement of its coils. The proceed- 
ings of the section for the day concluded at a late hour 
with a Paper by Prof. W. F. Barrett, W. Brown, and В. A. 
Hadfield, entitled a Preliminary Керегі on the Electric 


-present our readers with an abstract at a later date. 


‘Conductivity and Magnetic Permeability of a Series of New 


Alloys of Iron." This Paper is of great utility and interest, 


| but the subject matter does not admit of being briefly 


abstracted. Although invited to do so, Prof. Barrett declined 
to allow the Paper to be published in full in the Report of the 
British Association, as it had already been arranged for the 
Paper to appear elsewhere. We hope, therefore, to be able t 

In Section G several Papers were read, among them being 
one on “The Pacific Cable," by Mr. Charles Bright; also 
Papers on “Electrico Canal Haulage,” by Mr. А. H. Allen, 
and Combined Electric Lighting and Power Plant for 
Docks and Harbours,” by Mr. J. G. Aldridge. 

Wednesday, September 14th. 

Most of the sections had concluded their ordinary businesg 
by Tuesday afternoon, but Section À awoke on Wednesday 
morning to face a long programme of miscellaneous Papers. 
Owing to the fact that a meeting of the General Committee 
would take place at 1 o’clock, this hour was perforce the 
terminus ad quem of all sectional proceedings, so that Section A 
was summoned to assemble half-an-hour earlier than usual, 
and was subsequently treated to a rigorous application of the 
closure to all Papers and discussions during the morning. 
Upon the first Paper read, which had been carried over from 
the previous day, there was no discussion, save a few remarks 
from the chair. This was the valuable communieation from 
Mrs. Ayrton on The Drop of Potential at the Carbons of 
the Electric Arc." Ап abstract of the Paper will be found in 
another column this week. It is regrettable that so interest- 
ing and important а Paper should have been taken in cireum- 
stances so unfavourable to careful consideration and discussion. 
We hope the subject of it will not be allowed to drop, but that 
the light thrown by Mrs. Ayrton’s recent researches on the 
nature of the electric arc between carbon electrodes, as 
embodied in this Paper, will be receive from competent 
authorities the full discussion it merits. 

Another important topic brought forward before Section A, 
only to be hurriedly discussed, was that embodied in a Paper, 
by Herr Lemström, on Experiments on the Influence of 
Electricity on Plants,” and a companion Paper, by Dr. Ё. H. 
Cook, on ** The Action of Electricity on Plants.” The latter 
of these two Papers described a long and careful series of 
experiments to discover the influence of electric discharge upon 
the germination ‘and growth of plants, which have been 
undertaken under the direction of Dr. Cook, at Clifton. From 
these researches it is evident that in certain well-defined con- 
ditions the germination of most plants and the growth ofa 
large number of food-yielding plants are accelerated. The 
Paper described the precautions which had been taken to 
ensure that the influence of the electricity should be accu- 
rately observed. We trust that the suggestion made by а 
speaker during the discussion will be duly considered, viz., 
that the British Association should directly and substantially 
aid the study of this important subject. 
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SHORT METHOD OF CORRECTING SCHAEFER'S 
BREAK TEST FOR EARTH CURRENT. 


BY WALTER J. MURPHY, 


The following rules will enable observers to calculaté 
rapidly or to estimate mentally the influence of the E. C. 
upon results obtained by Schaefer's method of localising 
breaks in submarine cables :— E. 

It is desirable to be able to realise the proportion or relative 
importance of the Е.С. factor almost instinctively, not only 
that the suitability of the conditions under which the tests 
are being taken may be judged as the work proceeds, but 
because a valuable check is then possessed upon the accurac 
of the regularly computed results. 


А ° r d e f 
The orthodox formula for the correction is K (: = > "e 


(see Schaefer, The Electrician, October 15, 1897, P.. 817) 
Writing this (К = K E 1) or gay “М, where N = (K dic * 
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it is clear that the coefficient of ^ depends only ori the value 
с 


ees 
of n, the ratio of the testing currents, since Ke. In s It 


is more convenient, however, to base the correction on 2, 
no 


that is, upon the quotient of the larger of the currents into the 
voltage of the E. C., in which case M, the coefficient of 

NC 
— (Kn - (KT)]. ; 


The values of M and N, for the various values of » which 
may be used in practice, are given in the subjoined table :— 


n. N. N. 


1:8 0:222 0:400 
19 0215 0 409 
20 0:210 0:420 
2:1 0:204 0:429 
22 0:199 0:438 
2:5 0:195 0:447 
24 0:190 0:456 . 
2:5 0:186 0:465 
2:6 0:182 0:474 
27 0:178 0:481 
2:8 0:175 0:490 
2:9 0:172 0:499 
30 0:169 0:506 
Mean difference — 0°1 0:0044 0°0088 


The M values shouldbe plotted on the same sheet as Schaefer's 
break resistance coefficients for convenience in reference. 

An inspection of the table will make the reason for preferring 
the M tothe N formula clear, since it is easy to remember 
that M=0°400 when »-1:8, and that there is an increase of 
0:009, nearly, in M for every increase of a tenth in n. 

For mnemonic purposes, however, it will generally be quite 
sufficient to apply the following rules:— 

1. The Е.О. correction is equal to the earth potential 
difference, expressed in milvolts, divided by the stronger of 
the currents, іп milamperes, and multiplied by 0:4 if the current 
ratio is in the neighbourhood of 2, by 0:5 if nearly 8, and by 
the mean, 0:45, if about 2:5. 

2. The correction is subtractire when the direction of the 
Е.С. is such as would be produced by a minus (Zn) battery 
pole applied at the testing station, and vice versü (it being 
practically an invariable rule that the negative battery pole is 
{о line during testa made by the method). : | 

The testing currents referred to above are, of course, those 
flowing through the cable. When the bridge ratio arms are 
equal and the milammeter is placed in the battery circuit, 
that is, when the current through the milammeter equals 2c, 
the Е.С. correction may be obtained, when » is about 8, by 
simply dividing the E. M. F. of the Е.С. by the larger of the 
milammeter readings, taken when balance is obtained. 
Should n not be very nearly 3, the percentage of error in the 
eorrection may easily be estimated and allowed for, but it is 
only when the Е.С. is abnormally strong or the testing cur- 
rents relatively weak that any serious discrepancy will obtain. 

The following examples will illustrate the application of the 
rules, and assist towards a realisation of their relative accu- 
racies. А very usual value for the Е.С. is about 500 milvolts 
(half a volt). Taking nc as 50 milamps., and selecting 2 as 
the value of n, in order to make tho discrepancy of the rough 
rule as large аз it is ever likely to be, we obtain the followiug 
values for the correction :— 


Dy correct coefficient 117 х 0'420 = 4:2 ohms. Error nil. 
9 
x 500 0.409 = 4: | 
y rule 1. 50 х 0:400 = 4:0 ohms. Error 0'2 ohm. 
oe =5°Qohms. Error 0:8 ohm. 


] 
By rough rule 100 
The largest error is in this case unimportant. It is possible, 
however, for the correction, and consequently the errors, to be 
ten times as large as the above, so that the rougher rules 
should not be used blindly. ы 
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| ОМ THE DETERMINATION OF THE TEMPERATURE 


COEFFICIENTS OF TWO 10 OHM STANDARD 
RESISTANCE COILS (Nos. 3,873 and 3,874) USED 
IN THE 1897 DETERMINATION OF THE OHM.“ 


BY M. SOLOMON. VR 
In the determination of the ohm made by Prof. W. E. 
Áyrton and Prof. J. Viriamu Jones in 1897 (B. A. Reports, 
1897, p. 212), four standard resistance coils were used, two of 
which had а resistance of 10 ohms each, and two of 0:1 okm 
each. Values for the temperature coefficients of these coils 
had been calulated from four accurate determinations of 
their resistance made, two by Mr. Glazebrook in 1894 and 
1697, and two by the Board of Trade in 1896 and 1897 (The 
Electrician, Vol. XL., p. 39). The values thus obtained neither 
agreed with one another nor with the coefficients given by the 
makers, Messrs. Nalder Bros. and Co. It, therefore, became 
necessary to make as accurate a determination as possible to 
endeavour to find the correct values for the coefficients. The 
following Paper gives the results of the tests made on the 
two 10.ohm coils (Nos. 8,878 and 8,874), the tests on the 
other two coils being not yet completed. These two coils are 
of the B.A. pattern, and are made of platinum silver wire. А 
preliminary series of tests made on one of the coils showed 
that to attain the required accuracy special precautions would 
have to be taken to keep the coils at steady temperatures. 
Each coil was therefore placed in an oil bath, the temperature 
of which was automatically regulated. In making the deter- 
mination of the temperature coefficient of one coil the other 
was used as а standard, and was kept at a constant tem- 
perature throughout the whole series of tests. The coil 
under test was maintained at a steady temperature for some 
time, and а measurement of the difference of resistance 
between it and the standard was then made by means of a 
Carey Foster bridge. The temperature of the coil being 
tested was then altered and a fresh measurement taken, this 
being repeated for several temperatures. 
The apparatus used in the measurements was arranged as 
shown in Fig 1. . The standard coil was placed in an oil bath 
with two vessels, in the inner of which the coil itself and & 
carefully standardised thermometer were immersed. In the 
outer bath was the bulb of an alcohol thermometer, A, the 
mercury index of which, when the temperature rose too high, 
completed the circuit of an electromagnet, E, and battery, and 
caused the gas heating the bath to be put out. On the bath 
then cooling the circuit of the electromagnet was broken, 
and the gas turned on and relighted by a bypass. This 
thermostat was very. sensitive, the temperature of the inner 
bath rarely varying so much as Q:05'C. in a day, and in a run 
of ten days undergoing a maximum variation of 0:8°С. The 
thermostat in which the coil under test was placed was not so 
sensitive, but was designed. to work over a greater range of 
temperature. The coil and thermometer were placed im an 
inner bath, and in the outer bath was a large brass bulb filled 
with alcohol. Тһе expanding alcohol either passed into а 
small reservoir, R, or when the passage to this was closed by 
shutting a stop-cock, S, it expanded into one arm of а glass U 
tube, thereby forcing a mercury index at the bottom up the 
other arm; this index cut off the gas supply by closing the 
aperture of the inlet tube, On cooling the index sank; the 
gas was turned on and relighted by a bypass. Regulation of 
the temperature accordingly did not take place until the path 
leading to the reservoir was closed, so that regulation at any 
desired temperature could be obtained by leaving the stop- 
cock open until that temperature had been reached. In this 
case, as also in the other thermostat, the bath was not heated 
directly by the gas jet, but a baffle plate was interposed. The 
daily variation of temperature with this apparatus was about 
0°2°C., but the changes were so slight and so slow that the 
probable error introduced would be less than that caused by 
error in reading the thermometer. The bath was always kept 
at a constant temperature for some hours before readings 
were taken. With these arrangements it was safe to assume 


— 


* Paper read before the British Association, Section А. m 
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that the temperature of the coil was the same as that read off 
from the thermometer. The coil terminals dipped into 
mercury cups, CC’, in one end of a pair of stout copper rods, 
half an inch in diameter, the other ends of which rested in 
mercury cups, BB’, on the Carey Foster bridge. The leads 
from each coil were of very small and approximately equal 
resistance so that no appreciable error could be introduced by 
alteration in their resistance with change of atmospheric tem- 
perature. Also, as a part of each lead was inside the thermo- 
stat, heat lost by conduction along the leads would be withdrawn 
from this part and not from the coil itself. . 


The measurements were made with 2 Carey Foster bridge, 
the platinum silver slide wire of which had been previously 
calibrated. This wire was 50 centimetres long, and had a 
resistance of 0:001859 ohms per half centimetre at 18:5°C., 
and was graduated in half millimetres. Correction was made 
for alteration in the resistance of the wire due to change in its 
temperature, an increase of 1°C. producing an increase of 
0:000011 ohms in the resistance of half a centimetre. Deter- 
minations of the difference of resistance between the two coils 
were made at intervals of about an hour, and if two or three 
quite consistent readings could be taken these were con- 
sidered as correct, but where discrepancies occurred, the mean 
of several results was taken. The slight changes in the ten.- 
perature of the standard were easily allowed for since it could 
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makes no allowance for taking the mean of several readings. 
The error in the temperature coefficient is probably not greater 
than, 1 per cent., if as great. 
The following summarises the results of the experiments:— 
| Ten Ohm Standard Coil, No. 3,873. 


A series of tests was made on this coil in the manner above 
described, lasting from March 22 to April 1, 1898. Deter- 
minations were obtained of the difference between the resistunce 
of No. 8,878 at six different temperatures and the resistance of 
No. 8,874 at 16:70°C., with the following results :— 


Exceas resist. in ohms of Change of 
Temperature of No. 3,875. | No. 3,873, above No. 3,874, reaigt. per 
at 16 "/0?C. 1°C. 
(а) 16°31°C. - 0:001896 - - - - === 000307 
(b) 19°53°С. --0:007380- — — — = = 0-00291 
(с) 22-10°С. «*001545—-— 000291 
(d) 22-45°С. +0°01639 ~T 7---0:00278 
(e) 25°43°C. 10˙02470 = — 0000277 
(J) 26°22°C. + 002678 - — - – = = — 000274 


From readings a, b, c and e and from the measurement of 
the resistance of the coil made by Mr. Glazebrook in Decem- 
ber, 1897, giving R. = 9:9901 ohms we get 

R. = 9:9398 (1 + 0:000397t - 0:000002(4):3). 


Copper Leads 


Thermostat for Standard Coi! 


Fic, 1.— Arrangement of Apparatus. Scale, yy” =1’. 


be assumed that for such small changes the two coils had the 
same temperature coefficients. So, if the standard, instead of 
being at the temperature t, were at the temperature t+ $, and 
if the coil under test were at the temperature ¢’, it was 
assumed that the standard was at temperature t, and the coil 
under test at the temperature t' — 6. 

There are four principal sources by which error can be 
introduced—viz., error in obtaining the correct position of 
balance, error in the value of the temperature coefficient of 
the slide-wire, error in reading the temperature of the standard 
coil, and error in reading the temperature of the coil under 
test. As regards the first of these, the sensibility of the 
arrangement was such that a change of half a millimetre in 
the position of the slider produced a deflection of about a 
centimetre on the galvanometer scale, so that balance could 
easily be obtained correct to 0-0bmm. The error due to not 
knowing the temperature coefficient of the slide-wire with 
certainty will not be great, as all the measurements were 
made at temperatures near to 18°5°C., at which temperature 
its resistance was known. The greatest error is introduced in 
reading the thermometers which were graduated in tenths of 
a degree, each division being about 0:6mm. in length, so that 
the temperatures could not be read with certainty to less than 
0:02°C. If all these errors should be made in one direction 
in making one determination of difference of resistance, and 
all in the opposite direction in making a second, there is a 
possible maximum error of about 8 per cent. in the value of 
the temperature coefficient calculated from these two determina- 
tions. ‘This is, however, highly improbable, and, moreover, 


After testing this coil the other coil (No, 8,874) was tested 
and then three check tests were made on this coil with the 
following results :— 


Excess resistance in ohma above No. 3,874 


Temperature of 


No. 3,873. at 1070 C. 
(9) 19:629C. + 0008298 
(А) 15:959C. - 0 003074 

(k) 18.13. 4-0:003704 


These points lie well on the curve obtained in the former 
tests (see Fig. 2). From the formula given above the coil 
will have the correct resistance of 10 ohms at 17°0°C. 

To compare the temperature coefficient here obtained with 
those previously determined we have four measurements of 
resistance as follows: 

A. Mr. Glazebrook in March, 1894...Resistance = 9°9923 ohms at 148°C. 
B. Board of Trade in Nov., 1896 ... = 9:992994 „ „ 1486'C. 
C. Board of Trade in Aug., 1897 ... 1000712 „ „ 193°C. 
D. Mr. Glazebrook in Dec., 1897 7. „ = 99900 „ „ 139. 

These furnish data for calculating the temperature coeffi- 
cient, and we have also the value given by the makers, Messrs. 
Nalder Bros. and Co. :— 


Temperature Coefficient from 
Observer. t Range of сое лепе рег | these tests for 
emperature. 1°C. same range. 

Messrs. Nalder Bros. & Со |17:0° -22:0?C.| 0000276 ' 0000305 
Tests A and C 148" 193°C. 0000331 0000315 
„ Band C 14:86? – 19°3°C. 0-000320 0-000315 
ji D 1315? - 14:4°С. 0:000299 0000350 
„ D and C 159? -193'C. 0:000317 0000817 
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This table shows that the coefficients calculated from tests 
В and C and from tests D and C are both in very close agree- 
ment with those I obtain for the same range of temperature. 


Ten Ohm Standard Coil, No. 3,874. 


A series of tests on coil No. 8,874, lasting from May 19 
to May 81, 1898, were made, and in addition we have one 


result from the tests on coil No. 8,878. Altogether we have 
the following :— | | 


— 


Excess resist. in ohms of 


Change of 
Temperature of No. 3,874. No. 3,874, above No. 3,873, resist. per 
at 17:25°С. | 19°C. 

(a) 16°70°C. —0:00095---— . - n. 
(b) 17-46°С. *000159- — — 27770 00538 
(с) 18:08°С. + 0`00563 === io 0:00323 
(c) 21°37°C, ‘+ 0°01382 === 0'00286 
(f) 22-22°С. +0°01641— —— .=- 2000278 
(g) 24-46°С. +002264. = = 777 


— e 


From readings a, c, e and g, and Mr. Glazebrook's deter- 
mination of the resistance in December, 1897, which gave 
БК... = 9°9896 ohms we get. 


R, = 9:9813 (1 + 0-000481: – 0 · 0000042) h). 


2 0016 


Excess Resistance in Oh 
2 9 
g 8 
eo N 


: 


$ 3 
` 


14 15 16 17 18 19 20 21 22 23 24 25 26 27 


Temperature in C. 
Fia. 2.—Curve showing Change of Resistance of Coil No. 5,875 with 
Change of Temperature. Ordinates give Excess of Resistance of No. 3,873 
above No. 3,874 at 16 /?C. 


Check tests were made on this coil after those on coil No. | 


9,878 had been made, and gave the following results :— 


Temperature of Excess resistance in ohms above No. 5,875 


No. 3,874. at 1725 C. 
(A) 18.77. 4-000583 
(% 20-15°С. 4-0-01040 


MÀ —————————————————————— 


All the nine points lie on а smooth curve (se Fig. 3). 
These tests make the coil correct at 16:9'C. 

For purposes of comparison we have a similar set of data 
to those used for the other coil. The four measurements of 
resistance gave the following results :— 


A. Mr. Glazebrook in March, 1894. Resistance = 9:9926 ohms at 14°9°С, 


B. Board of Trade in Nov., 1896. $5 = 9993213 „ ,, 149l'C. 
C. Board of Trade in Aug., 1897. 5 =10:00775 „ „ 193€. 
D. Mr. Glazebrook in Dec., 1897. Е = 99896 5x» A9. 


From these we get the following values for the temperature 
coefficient ?: $3 | | 


Coeff. from these 


Range of Temp. coeff. per 
Observer. temperature. PLC. Per tests for ваше 
| гапре. 
Messi в. Nalder Bros. & Co. 17:0° —22:0°C. 0:'C00300 | 0:000316 
Tests А and C............. 14:9° —19°3°C. 0:000346 0:000336 
"ou B and Оин 14:91'— 19°3°C. 0:0C0333 0:000336 
н р НЕР .. 151° -—143*C. 0:000279 0:C00365 
„ D and C......... ... 13539? —19°3°C. 0:000338 : 07000341 


Here again the same two sets of tests, viz., tests D and C, 
and testa D and C, give values for the temperature coefficient 
very nearly equal to those l obtain for the same range of 
temperatures. mE | 

Since for both coils the temperature coefficients that I 
obtain agree with those calculated from the three last measure- 
ments of resistance—namely, the two measurements by the 
Board of Trade and Mr. Glazebrook's last test—these experi- 
ments seem to show that the coils have not changed since 
1896, but that the resistances as measured in 1804 were a 
little lower than those that would now be obtained at the same 
temperatures. 

This conclusion may be better illustrated by calculating 
what would be the resistances at the temperatures of the 
various tests, on the assumption that the coefficients I obtain 


0:010 


14 15 16 17 18 10 20 21 22 23 
mE Temperature in °С. 
Fic, 3.—Curve showing Change of Resistance of Coil No. 5,784 with 
Change of Temperature, Ordinates give Excess Resistance of No. 5,974 
above No. 5,873 at 17:259C. 


— 0:004 
21 25 


are correct, and that Mr. Glazebrook's last test (in December, 
1897) is correct. We then get the following :— 


| i Resista as cal- 
Temperature of teat. Resistance as measured Resistance 


in ohms. culated in ohma. 

14:9C. (А) 9-9923 99930 

| 14-86°С. (B) 9.9950 9. 
Coil No. 5,8754 1950. (0) 10-0071 10-0071 
15996. (D) 9-9901 9-9901 
14-9 C. (А; 99926 39932 
, 14-91°С. (B) 9.9932 99³ 
Coil No. 5,874 J 19.3%. (C) 10:00775 10:0079 
139°C. (р) 9:9896 9:9896 


Thus we see that the 1894 measurements (A) are too low 
by as much as 7 parts in 100,000 in the case of coil No. 3,873, 
and 6 parts in 100,000 in the case of No. 3,874. In the case 
of the other two measurements the calculated results only 
differ from the observed results by 1 or 1:5 parts in 100,000. 

These experiments were carried out in the laboratory of the 
Central Technical College, South Kensington, and I am much 
indebted to Prof. Ayrton and Mr. T. Mather for their valuable 
guidance and advice. 


p 


720 


THE ELECTRICIAN, SEPTEMBER 23, 1898. 


THE DROP OF POTENTIAL AT THE CARBONS OF 
THE ELECTRIC ARC.“ 


BY MRS. AYRTON, 


The carbons employed were of the same kind as those used for 
all my previous experiments оп the arc, namely, solid ** Apostle ” 
carbons, the positive 11mm. and the negative 9mm. in diameter. 
In order to eliminate errors caused by the difference in hardness or 
construction of the carbcns, only those were used with which it 
was found that the P.D. between the carbons was within half 
a volt of that given by the equation which I published in 1895 
connecting that P.D. with the length of the arc and the current 
flowing. 

To find the fall of potential between each of the carbons and the 
arc a third carbon was used, varying in diameter between O0:'ómm. 
and 2mm, This was brought up to the crater of the positive or 
the white hot spot on the negative carbon, and the P.D. between 
it and the main carbon was observed just before it touched the main 
carbon. The P.D. was measured by means of а high- resistance 
d’Arsonval galvanometer having a resistance of a million and a-half 
ohms in circuit. ў 

Experiments were made with arcs of 1, 2, 3, 4, 5, 6 and 7mm., 
and with currents of 4, 5, 6, 7, 8, 9, 10, 12 and 14 amperes. 

The drop of potential at the positive carbon I find is affected both 
by the length of the arc and the value of the current, and the 
connection between this P.D. in volts, the current in amperes and 
the length of the arc in millimetres may be expressed by the 
equation :— 


(1) 


The drop of potential between the arc and the negative carbon, on 
the other hand, is, I find, affected by the current only, and not by 
the length of the arc. The equation expressiug its connection with 
the current is— 


13:6 
V= 6 3 8 0 e e e е e е е е 2 
TOv (2) 


Thus this drop of potential at the negative carbon is by no means 
insignificant, nor have I ever found its sign to change, either with 
silent or with hissing arcs, as it is said to do by some observers. 
In all my experiments this drop of potential has been from arc to 
carbon, and its value has been about one-fourth of the value of the 
corresponding fall of potential at the positive carbon. 

From equations (1) and (2) we can find the equation forthe drop 
of potential at the positive carbon plus the drop of potential at 
the negative carbon; ie., the whole fall of potential from carbon 
to carbon minus the fall of potential through the arc itself. Itis 

V-38:88,4. 227631. (3) 


Now the equation I found three years ago for the total P.D. 
between the main carbons, which included, of course, the drop of 
P.D. in the arc itself, was 


t (4) 


The coincidence between the first terms of equations (3) and (4) 
shows that this constant quantity has at last been tracked home, 
and that it belongs not to the positive carbon alone, as has hitherto 
been supposed, but to both the positiveand negative carbons in the 
proportions of about four-fifths to the former and one-fifth to the 
latter. 

It must be remembered that the experiments upon which 
equation: (3) is based were made nearly two years after those 
from which equation (4) was obtained, and that for the new 
equation (3) itself the experiments consisted of two entirely 
separate sets; the one made to find the drop of potential at the 
positive carbon and the other to find the drop of potential at the 
negative carbon. a 

As regards the accuracy with which equations (1), (2), and (3) 
express the results of the experiments, it may be mentioned that 
each of the 124 values from which these equations for the fall of 
potential at the carbons alone were formed was the mean of the 
results of from 6 to 12 experiments. ОЁ these 124 values 96 
diflered by less than 1 volt from the numbers calculated from 
the equations, 25 differed by between 1 and 2 volts, and only three 
differed by more than 2 volte, and these three all belonged to 
equation (1). 

This closeness of agreement between the observed and calcu- 
lated values is the result of no series of ingenious guesses, but of 
the algebraical expression of three very simple straight line laws 
which, I tind, exist between the power expended at each of the 


* Abstract of a Гарег read before the British Association, Section A. 


carbons, the current flowing, and the length of the arc. These 
three laws may be most simply expressed thus :— 

It W be the power in watta expended at either of the carbons 
(measured by multiplying the current by the fall of potential at 
the carbon) and a, b, c, d, e, and f be constants, then 


For the positive carbon * ae А. Fa with а constant dae PA 
5 9 9 : 


For the negative carbon W —e-r-fA. 


À combination of the two first laws gives equation (1), and the 
third gives equation (2). 

The method employed for finding the above falls of potential at 
each of the carbons was not original. It was first used by Lecher 
ten years ago, and has since been employed by Uppenborn, by 
Prof. Silvanus Thompson, and by many others. These, however, 
all used a third carbon placed in a stationary position in the arc, 
while I considered that more accurate results could be obtained by 
bringing the point of the third carbon up to touch the hottest part 
of the main carbon, and observing the last P.D. registered by the 
voltmeter before it fell to zero. Very accurate and definite results 
were obtained in this way compared with any I could get by the 
ordinary methrd, but in interpreting these results it is necessary 
to take into account the disadvantages under which all experiments 
made with а bare carbon dipping into the arc labour. | 

1. The third carbon may not take up the exact potential of the 
part of the arc in which it is placed. К 

2. If it does, it will bring all the parts of the arc that it touches 
to practically one potential, which will be greater than the least, 
and less than the greatest of tbe potentials that existed in that 
portion of the arc before it was occupied by the exploring carbon. 

J. It repels the arc, and, therefore, makes its real length greater 
than its apparent length. Hence the insertion of the exploring 
carbon usually increases the P.D. between the main carbons by 
from a-half to two volts. 

As regards the first disadvantage, it is, of course, possible that 
there is a contact P.D. between the carbon vapour and the solid 
exploring carbon, but, even if it exists, this P.D. is probably small 
compared with the P.D.'s with which we are dealing, and I have, 
therefore, neglected it in the calculation of the equations. | 

The second point appears to be much more important, for it is 
quite possible that the variable part of the fall of potential at each 
of the carbons, given by equations (1) and (2), may be mainly pro- 
duced by the exploring carbon being in communication with the arc, 
not only at its tip, but also along a part of its length. For whether 
the fall of potential at the carbon itself be а constant or not, it 18 
quite certain that the potentials of the other points at which the 
arc touched the exploring carbon varied both with the current that 
was flowing and with the length of the arc, before that carbon was 
inserted. Hence at least a portion of the variation in the values 
given by equations (1) and (2) must have been created by the use of 
a bare carbon in the arc, and it is at least possible that the whole 
of those variations were created in the same way. 

Many attempts have been made to explore the arc with insulated 
conductors, notably by Uppenborn, who tried wires embedded in 
clay, steatite and glass tubes, and had to abandon them all. 
I myself have tried asbestos coverings for the carbons, but the 
asbestos melted and fell in drops like metal. Now that the 
importance of insulating the exploring carbon is so very apparent, 
however, it will be worth while making a very great effort to find 
some insulating material that will stand the heat of the arc, and 
will yet not have to be so thick as to disturb it unduly. Thisl 
hope very shortly to do, and thus to completely solve the question 
of the constancy of the drop of potential at the carbons of the arc. 


TELEGRAPHY BY MEANS OF ULTRA-YIOLET 
LIGHT.“ 


BY PROF. KARL ZICKLER. 

The weakest point in Marconi's system of telegraphy is that the 
telegraphic signals are propagated in all directions by means of the 
electric rays, and can therefore be read on any receiving apparatus 
of suitable sensibility, which is placed in the path of these rays. 
have succeeded in finding а new kind of wireless telegraphy, using 
rays from a source of light; and in this method telegraphic secrecy 
can be maintained just as in the case of ordinary current telegraphy. 

It is based on the phenomenon, first observed by Prof. H. Hertz 
in 1887+, that light rays of smaller wave-length, especially ultra- 
violet rays, have the property of starting an electric discharge. If, 
for instance, the spherical electrodes of an induction coil be drawn 


* Abstract of an article in the Z/ektrotechiische Zeitschrift of July 14 
and 21, 1898. 

+ Weed. Ann, Vol. 31, 1887, Р. Q33. See also an article by Wiede- 
mann and Ebert, Weed Ann., Vol. 33, p. 241, and Vol. 35, p. 209. [See 
aso The Lhotrician, Vol. XX., pp. 324, 573 and 731, and Vol. XXL, 
рр. 659 and 739. — Ep. E.] i 
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apart until the pressure between them no longer suffices to main- 
tain a spark across the gap, and if one then allows rays of ultra- 
violet light to fall on the electrodes and on the spark-gap, the spark 
discharge is immediately resumed. I make use of this phenomenon 
in the following manner, for the purpose of wireless telegraphy. 
From an arc lamp in the transmitting station, rays of light of small 
wave-length (ultra-violet rays) are transmitted, at intervals corres- 
ponding to those of telegraphic signals, in the direction of the 
receiving station. These rays start sparks in the latter station, 
and the signals, either by means of a coherer or by the stream of 
sparks itself, are conveyed to a bell, telephone or Morse ink-writer. 


Fia. 1. 


Before I enter into a description of the experiments made and 
the results obtained, I will first give a description of the apparatus 
and of the manner in which it was arranged at the two stations. 


The ray-producing apparatus (Fig. 1), used at the transmitting. 


station, is à powerful arc lamp L, enclosed in а case С, which can 
be turned in а horizontal or vertical plane after the manner of a 
projector. The lamp may be regulated either by hand or by a 


mechanism in such а way that the arc always remains in the same" 


position. The rays of light leave by an opening О in the case, and 
are sent out in the direction of the receiving station by а proper 
adjustment of the position of the apparatus. In order to receive 


Fic. 2. 


as many rays as possible in this direction, the use of concave 


‘mirrors or lenses (or both in combination as shown in the Fig.) is: 


necessary for relatively great distances. When lenses are used, 
they must be made of quartz, not glass, in order that the active 
ultra-violet waves may pass through them. The shutter V consists 
of one or more glass plates, preferably operated pneumatically as 
in photographic apparatus. As soon as the arc is produced, the 
beam of light passes through the closed glass shutter, but the active 
‘ultra-violet rays (which are invisible) are absorbed by the glass. 


When the shutter is opened the latter rays are emittted, and pro- 


duce the desired action at the receiving station. Morse signals are 


Fic. 3. 


produced by opening the shutter for short or longer periods of 
time, and as the visible rays are not dimmed by the shutter, it is 
clear that the signals are not readable merely by observing the 
beam of light. 

The receiver is shown diagrammatically in Figs. 2 and 3. It 
consists of а glass vessel, r, the front of which is hermetically 
closed by a flat quartz plate, p. Within this tubular glass vessel 
are two electrodes, e; and ez, facing one another and melted into 
the glass. One of the electrodes, ¢,, is spherical, the diameter of 
the sphere being only a few millimetres; the other, es, is a 


small circular disc-so inclined to the axis.of the vessel that а beam 
of light coming through the quartz window will fall on it. Both 
electrodes are covered with sheet platinum, and are placed about 


10mm. apart. The air in the glass vessel is rarefied, or the vessel 
is filled with a rarefied gas. . In front of the window a metal tube, 
mi, is fixed, into which а funnel-shaped opening, me, is fitted, and 
at the end of this is a quartz lens, lj. By means of the screw t the 
position of m, and, the lens can be so adjusted that the beam of 
light from the transmitting station is concentrated into a faint, 
small oval spot of light. In order to adjust the lens l, correctly it 
is advisable in daylight to surround the glass vessel with an opaque 
covering, and to observe the illumination of the electrode through 
а peep-hole.. In place of a quartz lens a ooncave mirror can, of 
course, be used to concentrate the rays upon the disc electrode. 

. The electrodes аге во connected with the secondary winding of a 
small induction coil (Fig. 2) that the spherical electrode e, is the 
anode and the disc е, the cathode. The со need only be capable 
of giving a lom. or 2cm. spark, and a regulating resistance, R, is 
placed in its primary circuit. This resistance is so adjusted that, 
under ordinary conditions, the pressure between the electrodes 18 
not quite sufficient to cause a spark to leap across the gap. Аз 
soon as the shutter in the transmitting station is opened the ultra- 
violet rays from the arc lamp fall on the disc electrode, and sparks 
pasa across the gap, ceasing as soon as the glass shutter falls and 
shuts off the active rays. The sparks produce feeble electric waves 
which actuate a coherer fitted with & tapper and placed in proximity 
to the apparatus, by means of which the signals are received on an 
electric bell or Morse apparatus. | 

Experiments have shown that these signals can also be received 
by using, in place of a coherer, а relay connected in the secondary 
circuit in series with the spark-gap. The question as to the best 
means of constructing this final receiving mechanism is reserved to 
be determined by future experiment. If the signals need only be 
made audible, and are not required to be printed, the simple con- 
nection of a telephone in the spark-gap circuit. suffices. The 
insulation of the winding of the telephone must be of a nature 
corresponding to the pressure in the secondary circuit of the 
induction coil. Av ordinary telephone gives signals audible at 


'| about one metre from the instrument, and by the use of a loud- 
‘| speaking telephone the effect can be increased so as to be clearly 
| audible in any p of a very large room. The apparatus described 
| y 


above, especially the arrangement of the receiving instruments, is 


| the result of a large number of experiments which I have carried 
out within the last few months, usually with very imperfect means 


at my disposal. | 

I began my experiments with a distance of 2 metres between the 
source of light and the spark gap. A Siemens and Halske arc 
lamp was used, taking 10 amperes at 41 volts, and with an arc of 
l:bmm. to 2mm. long. The lamp was placed behind a circular 
opening provided with a glass shutter, the rays falling onthespark 
gap through this opening. Ав electrodes, two circular brass knobs 
of 25 mm. diameter were used, connected to the secondary of а 
бст. spark induction coil with a mercury interrupter. A fixed 
spark-gap was used, and the adjustment made by a resistance in 
the primary circuit, as in all my experiments. With a distance of 
4mm. between the electrodes, a spark occurred as soon as the glass 
shutter was removed from infront of the arc lamp. А coherer 
placed 1 or 2 metres from the spark-gap responded to the move- 
ments of the glass shutter and actuated a Morse ink-writer. As 
soon, however, as the distance was increased above 2 metres, the 
apparatus no longer worked in a reliable manner. The addition of 
& quartz lens in front of the spark gap, by means of which the rays 
were concentrated on the negative electrode, increased the distance 
over which signals could be transmitted. With a lens of 4cm. 


‚| diameter and 15cm. focal length, I succeeded in increasing the dis- 


tance to 10 metres. I next turned my attention to the material of 
which the electrodes were made, and following the results of earlier 
investigators," I chose platinum, and covered the electrodes with 
this metal in all my further experimenta. The question of the 
shape of the electrodes was not so simple. I will not detail my 
experiments in this direction, but merely state that the shape 
end described, and illustrated in Figs. 2 and 3 gave me the best 
results. 

Hertz had already noticed that the difference in the length of the 
passive spark, when illuminated and not illuminated by active rays, 
increases if the pressure of air in the spark gap is diminished. 
When the point is reached, however, at which further rarefaction 
alters the character of the discharge, the influence of the illumina- 
tion decreases until it can no longer be observed.t In order to 
make use of this maximum effect I enclosed the electrodes in a 


* See E. Wiedemann and Н. Ebert in Wied. Ann., Vol. 35, p. 211. 
t An explanation of this behaviour is, according to Wiedemann and 
Ebert, easily given when one considers the effect of ultra-violet rays on 
the cathode in the excitation of cathode rays. So long as the production 
of cathode rays is imperfect, owing to the higher pressure, the exciting effect 
of the illumination will be an appreciable one; but as soon as the pressure 
becomes so low that the conditions are in any case those for the pro- 


* duction of cathode rays, the effect of the illumination ceases. i 
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glass vessel provided with a quartz window, and rarefied the air to 
a certain extent, as already described. The receiver 1 employed in 
my experiment was, however, not exactly similar to that described 
above. In order to be able to vary the distance between the elec- 
trodes if necessary, the wires leading to them were not melted into 
the glass, but cemented hermetically in little glass tubes, and 
placed facing one another by means of two rubber stoppers fitted 
in openings in the glaes vessel in as air-tight a manner as possible. 
The vessel itself was not fused up, but was provided with two glass 
tubes, to which rubber tubes with pinch-cocks were fixed, so as to 
be able to alter the state of rarefaction of the air with ease, and to 
measure the pressure. In my experiments I only went as low as a 
pressure of 200mm. of mercury. The electric waves produced in a 
rarefied space are much weaker than those produced by a spark 
in air under atmospheric pressure, but the coherer I used answered 
the purpose, although not of great sensibility. 

In the following experiments the quartz lens of 4cm. diameter 
was used in front of the receiver, but in place of the induction coil 
mentioned above а smaller one with а sparking-distance of only 

—3cm. was used, with an ordinary Wagner interrupter. Two 
accumulator cells provided current for the primary circuit, and a 
Voigt and Haeffner arc lamp resistance (in which the contact slides 
directly over the resistance coil) was used as regulator. When the 
pressure in the receiver was 200mm., the maximum value of the 
resistance of the primary circuit for sparking to take place differed 
by 30 per cent., according as the ultra-violet light did or did not 
fall on the spark-gap. The current used in the primary circuit was 
about 1:5 amperes. 

The experiments made with the modified apparatus convinced 
me that I could overcome much greater distances than the 16 metres 
at my disposal in my laboratory. I obtained, therefore, the loan 
of a hall over 50 metres long, and I used the lamp of a large 
sciopticon which was there. This was hand-regulated, and had 
carbon rods inclined at 60deg. All the lenses were removed from 
the scioptikon, so that the rays from the box emerged through a 
circular opening of about 7cm. diameter. A glass shutter, which 
could be opened and closed pneumatically, was fitted in front of this 
opening. In an experiment made on April 25th the distance 
between the transmitter and receiver was 50 metres, and very satis- 
factory signals were received. The pressure in the receiver was 
250mm. and a current of 26 amperes at 48 volts was used in the 
lamp, with an arc of about 10mm. The length of the arc was 
maintained large, as this furthers the emission of active rays. 1 
now extended my experiments over greater distances, transmitting 
ві from one room to another across open spaces, and succeeded 
with a distance of 200 metres, the greatest at my disposal owing to 
local circumstances. In the experiments over this latter distance, 
made on May 6th, the weather was dull and inclined to rain ; the 
barometer stood at 744mm., and the moisture in the atmosphere 
was 73 per cent. Ав ар average, the current used in the arc was 
25 amperes, and the voltage 54, and the length of arc was estimated 
at about 10mm. In all cases the pressure of air in the receiver 
was 200mm. 


The remainder of the Paper is chiefly devoted to showing that, 
by the use of metallic concave mirrors in both transmitting and 
receiving stations, of larger arc lamps constructed with a view to 
give light rich in active rays, and by other improvements in the 
apparatus, much larger distances, measurable in kilometres, could 
be overcome. The writer further points out the value of his 
system of telegraphy for communication with lighthouses, &c., in 
which the projectors already existing could often be used as trans- 
mitters. He intends resuming his experiments over greater dis- 
tances ав soon as he can obtain the use of a projector with а 
suitable metallic reflector. Silvered glass reflectors are not suitable, 
as the glass absorbs the active rays. 
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TRANSMISSION OF POWER BY ELECTRICITY.* 
BY ALEXANDER SIEMENS. 


The greatest achievement of the century, which now approaches 
its close, is the intimate connection that has been established 
between science and practice, the effects of which are noticeable in 
every feature of modern civilisation, and in none more than 
in electrical engineering. A little over 30 years ago the dynamo- 
electric machine was invented, which made electrical engineering 
of practical utility ; but long before that time the laws of nature 
had been discovered by scientific research which govern the flow 
and the distribution of electric currents, Ohm’s and Kirchhoffs 
laws, and which permit of the accurate measurement of the same, 
Weber’s, Ampéres, and last, but not least, Faraday’s researches. 

With our present experience there is no need to dwell on the 
advantages of electric traction in the streets of towns and their 
suburbs, and there is little doubt that in the near future horse and 
steam tramways will disappear everywhere. Up to now cable 
traction has held its own in all cases where exceptionally heavy 
gradients have to be dealt with, but means are devised to overcome 
such gradients with the help of electric motors, and in this field the 
ultimate triumph of electricity is also assured. In the case of 
transmission of power there are three factors, common to all 
systems, which determine the cost of the motive power at the place 
where it is utilised, and thereby indicate what is the proper 
system to use. The first factor is the source of the energy that is 
to be distributed ; the second is the means of transmitting ; and 
the third the apparatus for utilising the energy. 

In the case of alternate currents the employment of transformers 
permits the use of low-pressure generators and motors, while high- 
pressure currents transmit the energy through the conductors, but 
this advantage is obtained by introducing another loss through the 
double transformation. Without much explanation, it is easy to 
understand that the advantage of such a system is the greater the 
further the source of power, and the motors are distant from each 
other, Another advantage of this system is that the transformers 
have no moving parts, so that they require next to no supervision, 
and that they do not occupy much space. If an equally reliable 
alternate.current motor had been invented, there is little doubt 
that this system of transmitting power would be the dominating 
one at the present time, but unfortunately alternating current 
motors up to now refuse to start without being first synchronised 
by external means, they are liable to stop abruptly when they are 
overloaded, and their speed cannot be varied. 

A great step towards the solution of the problem was made when 
the possibility was discovered of combining three alternating cur- 
rents in such a way that return wires can be dispensed with. This 
result is brought about by employing three alternate currents with 
their phases differing by 120deg., so that their sum is at every 
moment zero. At the same time a revolving magnetic field is pro- 
duced in the field of the motor, so that its armature can start 
revolving without being first synchronised. In certain cases it 18 
not even necessary to supply currents to the armature, in which 
the currents will be induced by the revolving magnetic field, so that 
all difficulties of making contact with the revolving part of the 
motor are avoided. As in the case of single-phase alternate cur- 
rents stationary transformers can be used with three-phase currents, 
which, therefore, present very conspicuous advantages for trans- 
mitting power. 

On the other hand, a continuous-current system is decidedly 
simpler, and consequently cheaper in first cost and cheaper in 
maintenance, provided the dynamos and motors can be well enough 
insulated to permit the use of high-tension currents. The trans 
formation losses are avoided, and the motors can be made extremely 
efficient for large differences in their load, and their speed can be 
varied without much trouble, both qualities in which the three- 
phase motors are deficient. As there are continuous current gene 
rators regularly supplying currents at more than 2,000 volts pres- 
sure, it is evident that this system can be applied in all cases where 
the distance between generator and motor is not excessive, à 
indeed, in most cases where electricity is employed to distribute 
power in factories, continuous currents are preferred. 

Such an installation, viz., the electric plant at the works of 
Siemens Brothers and Co. at Charlton, was described by the author 
in December, 1894, before the North of England Institute of 
Mining апа Mechanical Engineers, at Newcastle-on-Tyne, ап 
since that time very valuable experience has been gained there 
with regard to the suitability of electric motors for driving 
machinery. Six years’ work has shown that the system 18 
perfectly reliable, and that the expected great saving in the 
cost of attending to the motive power has been fully r 
During the year 1897 the output of the generating station was 
1,178,286 units, or а load factor of 0:18. In May and June this 
year some tests were carried out to determine the consumption of 


coal and water per Board of Trade unit, and the output in оге 
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week was found to be during day time 21,283 units, or a load factor 
of 0:35, and during night time 6,047 units, or a load factor of just 
under 0:10. During these trials Yorkshire hard coal was used, 
having an evaporation power of 13 8lb. of water, as compared with 
Welsh coal 14 510. ; in daytime 5'131b. of coal were consumed per 
unit, and at night 10°42lb., showing the immense influence of the 
load factor, while the average consumption was 6°55lb. of Yorkshire 
coal per unit. Allowing for the difference in heating value, the 
1,178,286 units in 1897 were produced by the burning of 3,282 
tons of Welsh coal, while the boilers of the central station con- 
sumed altogether 6,514 tons. It is, therefore, fair to charge half 
the actual expenses connected with the boilers to the generating of 
the electric current, while the other half falls on heating the works 
and driving some steam engines which have not been replaced by 
electrio motors. 

The actual expenses during 1897 in connection with the boilers, 
pumps and condensers were £8,746, and include coal, carting the 
same and the ashes, trimming coal and stoking boilers, washing, 
cleaning and attending boilers, condensers and economisers, auper- 
vision, repairs, gas, sundry stores, 10 per cent. depreciation and 
D per cent. interest. The present staff to work five return tube 
and two Babcock and Willcox boilers consists of one chief stoker, 
five stokers, one trimmer and one boy. 
` For the engine department the total expenses were £1,648, com- 

rising the wages of the engine room staff and of occasional help 

m the yard department, aupervisions, repairs, stores, 10 per 
cent, depreciation and 5 per cent. interest. The engine room staff 
consists of three engine drivers, two dynamo attendants, and three 
electrical assistants, whose time is not wholly taken up with central 
atation work. In these charges no account is taken of the water, 
most of which is used in the india-rubber department before it is 
transferred to the boilers. The total amount spent on such water 
was £234 for the year 1897, and one-third, or £78, should he 
charged against electricity. According to these figures the actual 
cost of electricity was, in 1897 :— | 


Expenses in boiler departmennnnnntttt . . £4,373 
" in engine ж. 3 VVT 1,648 
» for S errr‚kkrr;rr EPEn nr енти 
Rent, taxes, insurance and зајагіев ....................... eee 220 
1,178,286 units, total cost..... ....... E ͥ . £6,519 
or 1:287d. per unit, or 0°96d. per electrical н.р. at the switch- 


board of the station. For the maintenance of the cables no 
expenses at all were incurred, but for depreciation and interest 73 
per cent. should be charged on the capital outlay, which was in 
round figures £3,000. In connection with the motors the expenses 
were £2,063, comprising repairs, stores, labour, 10 per cent. depre- 
ciation, and 5 per cent. interest. А further charge on the motive 
power ів the 5 per cent. loss in the conductors and 10 per cent. loss 
in conversion from electrical into mechanical energy. | 

Taking all these figures together, we arrive at the total cost of 
motive power during the year 1897, viz., £9,900, or 2d. per unit, 
and 1:71 per в.н.р. hour exerted by the motors. 

It is not pretended that these results are the best obtainable ; 
they may, however, be utilised for drawing some general con- 
clusions which apply to transmission of power by electricity gene- 
rally. For this purpose the total of £9,900 has to be subdivided 
under the heads :— 

A. Standing Charges.—Depreciation, interest, payment of rates 
and taxes, rent, general charges and loss in conductors and con- 
version. 

B. Fuel.— Coal and carting the same. 

с. Labour and Supervision.— Actual wages paid in connection 
with boilers, engines, and motors, also part of foreman's wages. 

D. Stores.—Mainly oil and waste, also water, the charge for the 
latter is, however, exceptionally low, as explained above. 

E. Repairs.— The charges of the fitters and other departments 
for work done. 


Arranged under these heads the total charges for the brake horse- 
power given out by the electric motors are :— 


A. Standing charges ........................ £4,869 ог 49'l per cent. 

B. Fuel . 6 64 2,654 „ 268 „, 

c. Labour resa reos 1185 „ 120 „ 

DE UI TENET 595 „ 60 P 

E. Repair . . . 599 „ 61 N 
rr £9,900 100°0 


This shows that, roughly speaking, the standing charges account 
for half tho expense, fuel for a quarter, labour for one-eighth, and 
repairs for one-twentieth, the stores making up the total. In 
addition, it should not be overlooked that the cost of conductors 
and the loss of energy in them is naturally low, as the motors are 
comparatively close to the central station. Wherever they are far 
nek the standing charges would preponderate still more. Of the 
4 


1 per cent. charged as standing charges, 36:1 per cent. are 


unvarying, while 13 per cent. represent loss in leads and in con- 
version, and these will increase with an increasing output. For 


М 


instance, if the output of this particular plant were doubled so that 
the load factor would be 0:38, the expenses would be for, say, 
2,400,000 units. 


Standing сһагдев................................. £6,162 = 38:00 per cent. 
gr c HEC 5,508=352°65 „ 
LADOUF де аео орооно 2,556 = 1460 „ 
((/ Aͤ—Z——I—I y HE 1,190 755 „ 
RNP anr C уйй 1,198= 740 „ 
oel! 88 . . . . E16, 224 100 „ 


This is equal to 1:624. per unit at the terminals of the switch- 
board, or just under 1 4d. per B. . p. hour given out by the motors. 
Of the standing charges 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and in con- 
version. | 

A comparison between these two results shows again the import- 
ance of increasing the load factor to diminish the expense per 
unit of work done, or, in other words, if power is to be transmitted 
by electricity it is above all things necessary to use it as constantly 
as possible. Conversely, if in any particular instance power is 
wanted only at intervals and for short periods, it can safely be 
assumed that no economy can be effected by introducing trans- 
mission of power by electricity. Similar considerations determine 
for the workshop, whether it 1s more advantageous to drive a par- 
ticular machine by its own electric motor, or whether it is more 
economical to group a number of machines together, driving them 
by belts from a shaft to which an electrical motor is attached. 


Bearing in mind the property of electric motors of not absorbing 
more current than the load at each moment demands, and their 
high efficiency even at one quarter of the full load, it will in most 
cases be possible to group machines together, especially smaller 
ones, as the cost of a counter-shaft and belting is in such cases 
leas than the difference in the cost of one large motor and several 
smaller ones with all their accessories. The most useful field for 
electric motors in workshops is without doubt their application to 
movable machinery, such ag cranes, travellers, and drilling tools, a 
description of which need not be entered into. Next to the impor- 
tance of having constant work for the plant is the question of fuel 
consumption. Besides using the most economical boilers and 
engines, the site of the power plant should be selected so as to 
secure the fuel at the lowest possible cost. Whether water power 
would be cheaper than steam cannot ba decided for all cases, as 
the answer depends on the amount of capital outlay required to 
secure an adequate supply of water at all seasons of the year, 
further on the price of coal and other well-known considerations. 
At any rate, it is very remarkgble how very few localities can be 
found where a sufficient water supply may be depended upon all 
the yearround. An obvious solution of the problem, how to obtain 
cheap fuel, is evidently to erect the plant for generating electricity 
close to a coal mine, and to distribute power to the various works 
which usually are found in the neighbourhood. 

Such an installation has been erected at Brakpan, in the Trans- 
vaal, and the electricity is conveyed from there along the Witwaters- 
rand to various mines and railway stations up to Johannesburg, 
which is about 30 kilometers (19 statute miles) distant from Brak- 
pan. The generating plant was erected near a small lake, so as to 
secure water for condensing purposes all the year round, about 
three kilometres (two statute miles) from a coal mine, with which 
it is connected by a private railway line, and all the latest improve- 
ments in the shape of mechanical conveyors and stokers were 
adopted to reduce the price of the fuel and the cost of labour. 
Besides a separate plant for supplying all the auxiliary motive 
power and the station lighting, the works contain four main steam 
dynamos of 1,000 н р. each, which deliver three-phase currents at 
750 volts to transformers, which raise the pressure to 10,000 volts. 
The current then enters the overhead main line of conductors, 
which is altogether about 40 kilometres (25 statute miles) long, 
and has branches to the various mines, as circumstances require. 
Each conductor consists of two bare strands of copper wire, each 
70 aq. mm. in section, and elaborate precautions have been adopted 
to prevent these six strands from falling to the ground and from 
coming in contact with other wires crossiog the main line. Some 
trouble was experienced to protect the system against lightning, 
and it has been necessary to construct special apparatus before this 
difficulty could be overcome. At the various mines transformers 
reduce the pressure of the current according to the purposes for 
which it is to be used, and they employ motors, varying in в:2е 
from 1:5 н.р. to 250 Н.Р. | 

In the month of July, 1895, the works at Brakpan were com- 
menced, and on January 27, 1897, the first steam dynamo com- 
menced working. Since then the works have steadily been added 
to, but the data as to cost can obviously not be taken as a guide for 
other cases, as the regular working of the full plant has not yet 
settled down properly. 

А somewhat similar system of distributing power over a district 
has been in operation near Waldenburg, in Silesia, for the last two 
years. Inthis case the generating plant has been erected at the 


722 


THE ELECTRICIAN, SEPTEMBER 23, 1898. 


— 


glass vessel provided with a quartz window, and rarefied the air to 
a certain extent, as already described. The receiver 1 employed in 
my experiment was, however, not exactly similar to that described 
above. In order to be able to vary the distance between the elec- 
trodes if necessary, the wires leading to them were not melted into 
the glass, but cemented hermetically in little glass tubes, and 
laced facing one another by means of two rubber stoppers fitted 
in ор in the glass vessel in as air-tight a manner as possible. 
The vessel itself was not fused up, but was provided with two glass 
tubes, to which rubber tubes with 
be able to alter the state of rarefaction of the air with ease, and to 
measure the pressure. In my experiments I only went as low as a 
pressure of 200mm. of mercury. The electric waves produced in a 
rarefied space are much weaker than those produced by a spark 
in air under atmospheric pressure, but the coherer I used answered 
the purpose, although not of great sensibility. | 

In the following experiments the quartz lens of 4cm. diameter 
was used in front of the receiver, but in place of the induction coil 
mentioned above & smaller one with a sparking-distance of only 
2—3cm. was used, with an ordinary Wagner interrupter. Two 
accumulator cells provided current for the primary circuit, and a 
Voigt апа Haeffner arc lamp resistance (in which the contact slides 
directly over the resistance coil) was used as regulator. When the 
pressure in the receiver was 200mm., the maximum value of the 
resistance of the primary circuit for sparking to take place differed 
by 30 per cent., according as the ultra-violet light did or did not 
fall on the spark-gap. The current used in the primary circuit was 
about 1:5 amperes. 

The experiments made with the modified apparatus convinced 
me that I could overcome much greater distances than the 16 metres 
at my disposal in my laboratory. I obtained, therefore, the loan 
of а hall over 50 metres long, and I used the lamp of a large 
sciopticon which was there, This was hand-regulated, and had 
carbon rods inclined at 60deg. All the lenses were removed from 
the scioptikon, so that the rays from the box emerged through a 
circular opening of about 7cm. diameter. А glass shutter, which 
could be opened and closed pneumatically, was fitted in front of this 
opening. In an experiment made on April 25th the distance 
between the transmitter and receiver was 50 metres, and very satis- 
factory signals were received. The pressure in the receiver was 
250mm. and a current of 26 amperes at 48 volts was used in the 
lamp, with an arc of about 10mm. The length of the arc was 
maintained large, as this furthers the emission of active rays. I 
now extended my experiments over greater distances, transmitting 
signals from one room to another across open spaces, and succeeded 
with a distance of 200 metres, the greatest at my disposal owing to 
local circumstances. In the experiments over this latter distance, 
made on May 6th, the weather was dull and inclined to rain ; the 
barometer stood at 744mm., and the moisture in the atmosphere 
was 73 per cent. As an average, the current used in the arc was 
25 amperes, and the voltage 54, and the length of arc was estimated 
at about 10mm, In all cases the pressure of air in the receiver 
was 200mm. 


The remainder of the Paper is chiefly devoted to showing that, 
by the use of metallic concave mirrors in both transmitting and 
receiving stations, of larger arc lamps constructed with a view to 
give light rich in active rays, and by other improvements in the 
apparatus, much larger distances, measurable in kilometres, could 
be overcome. The writer further points out the value of his 
system of telegraphy for communication with lighthouses, &c., in 
which the projectors already existing could often be used as trans- 
mitters. He intends resuming his experiments over greater dis- 
tances as soon as he can obtain the use of a projector with a 
suitable metallic reflector. Silvered glass reflectors are not suitable, 
as the glass absorbs the active rays. | 
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` TRANSMISSION OF POWER BY ELECTRICITY.* 
BY ALEXANDER SIEMENS. 


The greatest achievement of the century, which now approaches 
its close, is the intimate connection that has been established 
between science and practice, the effecta of which are noticeable in 
every feature of modern civilisation, and in none more than 
in electrical engineering. А little over 30 years ago the dynamo- 
electric machine was invented, which made electrical engineering 
of practical utility ; but long before that time the laws of nature 
had been discovered by scientific research which govern the flow 
and the distribution of electric currente, Ohm's and Kirchhoff'a 
laws, and which permit of the accurate measurement of the same, 
Weber's, Ampoéres, and last, but not least, Faraday's researches. 

With our present experience there is no need to dwell on the 
advantages of electric traction in the streets of towns and their 
suburbs, and there is little doubt that in the near future horse and 
steam tramways will disappear everywhere. Up to now cable 
traction has held its own in all cases where exceptionally heavy 
gradients have to be dealt with, but means are devised to overcome 
such gradients with the help of electric motors, aud ia this field the 
ultimate triumph of electricity is also assured. In the case of 
transmission of power there are three factors, common to all 
systems, which determine the cost of the motive power at the place 
where it is utilised, and thereby indicate what is the proper 
system to use. The first factor is the source of the energy that is 
to be distributed ; the second is the means of transmitting ; and 
the third the apparatus for utilising the energy. 

In the case of alternate currents the employment of transformers 
permits the use of low-pressure generators and motors, while high- 
pressure currents transmit the energy through the conductors, but 
this advantage is obtained by introducing another loss through the 
double transformation. Without much explanation, it is easy to 
understand that the advantage of such а system is the greater the 
further the source of power, and the motors are distant from each 
other. Anotheradvantage of this system is that the transformers 
have no moving parte, во that they require next to no supervision, 
and that they do not occupy much space. If an equally reliable 
alternate.current motor had been invented, there is little doubt 
that this system of transmitting power would be the dominating 
one at the present time, but unfortunately alternating current 
motors up to now refuse to start without being first synchronised 
by external means, they are liable to stop abruptly when they are 
overloaded, and their speed cannot be varied. 

А great step towards the solution of the problem was made when 
the possibility was discovered of combining three alternating cur- 
rents in such a way that return wires can be dispensed with. This 
result is brought about by employing three alternate currents with 
their phases differing by 120deg., so that their sum is at every 
moment zero. At the same time a revolving magnetic field is pro- 
duced in the field of the motor, so that its armature can start 
revolving without being first synchronised. In certain cases it is 
not even necessary to supply currents to the armature, in which 
the currents will be induced by the revolving magnetic field, so that 
all difficulties of making contact with the revolving part of the 
motor are avoided. As in the case of single-phase alternate cur- 
rents stationary transformers can be used with three-phase currents, 
which, therefore, present very conspicuous advantages for trans- 
mitting power. 

On the other hand, а continuous-current system is decidedly 
simpler, and consequently cheaper in first cost and cheaper in 
maintenance, provided the dynamos and motors can be well enough 
insulated to permit the use of high-tension currents. The trans- 
formation losses are avoided, and the motors can be made extremely 
eflicient for large differences in their load, and their speed can be 
varied without much trouble, both qualities in which the three- 
phase motors are deficient, Ав there are continuous current gene- 
rators regularly supplying currents at more than 2,000 volta pres- 
sure, it is evident that this system can be applied in all cases where 
the distance between generator and motor is not excessive, and 
indeed, in most cases where electricity is employed to distribute 
power in factories, continuous currents are preferred. 

Such an installation, viz., the electric plant at the works of 
Siemens Brothers and Со. at Charlton, was described by the author 
in December, 1894, before the North of England Institute of 
Mining and Mechanical Engineers, at Newcastle-on-Tyne, and 
since that time very valuable experience has been gained there 
with regard to the suitability of electric motora for driving 
machinery. Six years work has shown that the system is 
perfectly reliable, and that the expected great saviog in the 
cost of attending to the motive power has been fully realised. 
During the year 1897 the output of the generating station was 
1,178,286 units, or a load factor of 0'18. In May and June this 
year some testa were carried out to determine the consumption of 
coal and water per Board of Trade unit, апа the output in one 
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week was found to be during day time 91,983 units, or а load factor 
of 0:35, and during night time 6,047 units, or a load factor of just 
under 0°10. During these trials Yorkshire hard coal was used, 
having an evaporation power of 13 8lb. of water, as compared with 
Welsh coal 14 ölb.; in daytime 5'13lb. of coal were consumed per 
unit, and at night 10:421b., showing the immense influence of the 
load factor, while the average consumption was 6:551Ь. of Yorkshire 
coal per unit. Allowing for the difference in heating value, the 
1,178,286 units in 1897 were roduced by the burning of 3,282 
tons of Welsh coal, while the boilers of the central station con- 
sumed altogether 6,514 tons. It is, therefore, fair to charge half 
the actual expenses connected with the boilers to the generating of 
the electric current, while the other half falls on heating the works 
and driving some steam engines which have not been replaced by 
electric motors. 
The actual репова during 1897 in connection with the boilers, 
ensers were £8,746, and include coal, carting the 
i coal and stoking boilers, washing, 
cleaning and attending boilers, condensers and economisers, super. 
stores, 10 per cent. depreciation and 
| present staff to work five return tube 
and two Babcock and Willcox boilers consists of one chief stoker, 
five stokers, one trimmer and one boy. 
For the engine department the total expenses were £1,648, com- 
and of oocasional help 
irs, stores, 10 per 
he engine room staff 
А \ ers, two dynamo attendants, and three 
electrical assistants, whose time is not wholly taken up with central 
station work, In these charges no account is taken of the water, 
moet of which is used in the india-rubber department before it is 
transferred to the boilers. The total amount spent on such water 
was £234 for the year 1897, and one-third, or £78, should he 
charged against electricity. ‘According to these figures the actual 
cost of electricity was, in 189 | 
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Expenses in boiler department. ... tin"! £4,373 
” in engine So лла ‚648 
57 for water 78 
Rent, taxes, insurance and salaries .... 44 220 

1,178,286 unita, total cost... .. . .... £6,319 


expenses at all were incurred, but for depreciation and interest 74 
per cent. should be charged on the capital outlay, i 
round figures 23,000. In connection with the motors the expenses 
were £2,063, comprising repairs, stores, labour, 10 per cent. depre- 
A further charge on the motive 
wer is the 5 per cent. loss in the conductors and 10 per cent. loss 


Taking all these figures together, We arrive at the total cost of 
motive power during the year 1897, viz., 29,900, or 9d. per unit, 
and 1.71 per B. H. P. hour exerted by the motors. 

It is not pretended that these reaults are the best obtainable ; 
they may, however, be utilised for drawing some general con- 
clusions which apply to transmission of power by electricity gene- 
rally. For this purpose the total of £9,900 has to be subdivide 
under the heads :— | 

A. Standing Charges. Depreciation, interest, payment of rates 
and taxes, rent, general charges and loss in conductors and con- 
version. 

B. Fuel.— Coal and carting the same. | 

©. Labour and Supervision. Actual wages paid 
with boilers, engines, and motors, also part of foreman's wages. 

р. Stores. —Mainly oil and waste, also water, the charge for the 
latter is, however, exceptionally low, as explained above. 

к, Repairs.—The charges of the fitters and 
for work done. 

Arranged under these heads the total charges for the brake horse- 
power given out by the electric motors are: 


A. Standing charges ... tnt £4,869 or 49'l per cent. 

B. Fuel. 2,054 „, 26:8 ii 

ООВ 1185 „ 12:0 " 

D. Store (al 595 „ 60 „ 

E. Repair... . . . ““ 599 „ 61 тА 
Potalll ee £9,900 100°0 


This shows that, roughly speaking, the standing charges account 
for half the expense, fuel for a quarter, labour for one-eighth, and 
repairs for one-twentieth, total. In 
addition, it should not be 
and the loes of energy in them is naturally low, as the motors ате 
comparatively close to the central station. 
charges would preponderate still more. 
49:1 per cent. charged as standing charges, 
unvaryipg, while 13 per cent. represent loss 
version, and these 


in leads and in con- 
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| coming in contact with 


36'1 per cent. are 


will increase with an increasing output. For 
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instance, if the output of this partioular plant were doubled so that 
the load factor would be 0:38, the expenses would be for, вау, 
2,400,000 units. 


Standing charges. .... . . . . . . . . . £6,162 = 38:00 per cent. 
Fuel. ms §,308=32°65 „ 
Laboun .. . . . . : 2,366 = 14°60 " 
Stores . . . . . . . .... . ..... . . 1,190 7:35 " 
Repairs ((B . . . e 1,198 = 7°40 j 
Total..... ecsovs TTPPTIEI) besooo 6 e osse 10,224 100 » ^ 


This is equal to 1:69d. per unit at the terminals of the switch- 
board, or just under 1:4d. per в.н.р. hour given out by the motors. 
Of the standing charges 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and in con- 
version. | 
ison between these two results shows again the import- 
the load factor to diminish the expense per 
unit of work done, or, in other words, if power is to be transmit 
by electricity it is above all things necessary to use it as constantly 
as possible. if i i 


| introducing trans- 
Similar considerations determine 


motor and several 
The inost useful field for 


electric motors in workshops is without doubt their application to 
movable machinery, such as cranes, travellers, and drilling tools, & 
description of which need not be entered into. Next to the impor- 
tance of having constant work for the plant is the question of fuel 

i Besides using the most economical boilers and 
engines, the site of the power plant should be selected so as to 
secure the fuel at the lowest possible cost. Whether water power 
would be cheaper than steam cannot ba decided for all cases, as 
the answer depends on the amount of capital outlay required to 
adequate supply geasons of the year, 
further on the price of coal and other well-known considerations. 
At any rate, it i iti 3 
found where a sufficient water 
the year round. An obvious solution of the problem, how to obtain 
chesp fuel, is evidently to erect the plant for generating electricity 
close to a coal mine, to the various works 
which usually are found in the neighbourhood. 

Such an installation has been erected at Brakpan, in the Trans- 
vaal, and the electricity is conveyed from there along the Witwaters- 
rand to various mines and railway stations up to Johannesburg, 
which is about 30 kilometers (19 statute miles) distant from Brak- 
pan. The generating plant was erected near а small lake, во аз to 
secure water for condensing purposes all the year round, about 
three kilometres (two statute miles) from & coal mine, with which 
it is connected by a private railway line, and all tbe latest improve- 
ments in the shape of mechanical conveyors and stokers were 
adopted to reduce the price of the fuel and the cost of labour. 
Besides a separate plant for supplying all the auxiliary motive 
power and the station lighting, the works contain four main steam 
dynamos of 1,000 н р. each, which deliver three-phase currents at 
750 volts to transformers, which raise the pressure to 10,000 volts. 
The current then enters the overhead main line of conductors, 
which is altogether about 40 kilometres (25 statute miles) long, 
and has branches to the various mines, as circumstances require. 
Each conductor consists of two bare strands of copper wire, each 
70 sq. mm. in section, and elaborate precautions have been adopted 
to prevent these six strands from falling to the ground and from 
other wires crossing the main line. Some 
trouble was experienced to protect the system against lightning, 
and it has been necessary to construot special apparatus before this 
difficulty could be overcome. At the various mines transformers 
reduce the pressure of the current according to the purposes for 
which it is to be used, and they employ motors, varying in se 


menced, 
тепсей working. Since then the works have steadily been added 
to, but the data as to cost can obviously not be taken as а guide for 
other cases, as the regular working of the full plant has not yet 
settled down properly. 

A somewhat similar system of distributing power over a district 
has been in operation near Waldenburg, in Silesia, for the last two 


е 


years. In this case the generating plant has been erected at the 
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чү к, and it consisted at first of four steam dynamos each of 
H.P., two of which produced three-phase currents ; the third 
continuous currents to work a tram line about 22 kilometres (14 
statute miles) long, while the fourth steam engine is coupled to 
one three-phase and one continuous current dynamo, serving as a 
standby for both systems. For a radius of 4 kilometres (23 statute 
miles) the three-phase current is distributed at a pressure of 3,000 
volts, at which it is gonerated, but for greater distances the current 
is transformed up to 10,000 volts. Owing to the success of the 
enterprise two large three-phase generators of 1,000 н.р. are to be 
added, as soon as they can be completed, and six more of the same 
gize will be taken in hand in the near future. The charge to the 
puse for electricity is in the district receiving current at 3,000 
volta :— 

For lighting purposes 50 Pf. (=6d.) per unit. | 
For motive power and heating 15 Pf. ( —1:8d.) per unit. 
, In the places supplied by the 10,000-volt currents the charges 
&re 20 per cent. higher, but large consumers receive а discount 
according to the amount of current they use, amounting to 35 per 
cent. in cases where the value of the current taken exceeds 
10,000 Mk. (£500) per year. At these prices the 1,200,000 units 
üsed in 1897 in Siemens Bros. works at Charlton would have cost 
about £7,000, evén if the higher prices of the 10,000-volt district 
had been paid. : 


CORRESPONDENCE. 


— MM 
THE HURRICANE IN THE WEST INDIES. 
TO THE EDITOR OF THE ELECTRICIAN. | 


Sig: I beg to inform you that this Company has sent a 
donation of 250 guineas to the Mansion House Relief Fund, 
and has arranged to transmit, free of charge, any telegrams 
addressed to the Governors and other officials of the West 
India Islands relating to donations and food supplies for the 
relief of the sufferers. 

. Telegrams intended to be despatched should be sent to me 
at the subjoined address.— Yours, &oc., 


R. Т. Brown, Manager and Secretary. 
West India and Panama Telegraph Co. (Limited), 


© Dashwood House, 9, New Broad-street, London, E.C., 
| Sept. 19, 1898. 


BROWN, BOVERI & CO.—A CORRECTION. 
10 THE EDITOR OF THE ELECTRICIAN, 


бів: We should be obliged if you would afford us space to 
correct a statement which appears in your issue of the 16th 
with reference to a reduction of our works here in view of the 
establishment of branch factories in France and Germany. It 
is quite true that we are starting works in Mannheim in order 
better to command the German market, and it is probable 
that we shall also establish a branch in France. But so far 
from reducing the works here, we are actually enlarging them 
gtill further, having buildings in progress at the present moment 
with a floor space of 5,000 square yards.— Yours, &c., 


. Baden, Sept. 19, 1898. Brown, Boveri AND Co. 


[We regret the inaccuracy of our Note, which was derived 
from a continental exchange. —Ер. Z.] 


MESSRS. 


THE ELECTROLYTIG REFINING OF METALS. 
( Translation.) 
TO THE EDITOR OF THE ELEOTRICIAN, 


Sm: Permit me to reply briefly to your criticisms on my 
article entitled “ Electrolytic Processes for the Extraction, 
Separation, and Refining of Metals." I said in my article 
that, with the chemical processes at present in use, it is 
impossible to treat economically lead containing less silver 
than 300 grammes per ton, for the value of the silver 
recovered would not cover the cost of de-silverising the lead. 
The following will be found in the Journal Officiel Francais 
of May, 1894 :— 5 | | 

De-eilverising ix paid for at the rate of 250 grammes of silver per ton, and 
the cost of the operation is 50fr. per ton, When silver wae worth 200fr. 


per kilogramme this brought in 506г. per ton; to-day, silver having mat 
to half that value, the remuneration has suffered the same diminution, and 
has fallen to 25fr., which implies a loss of 5fr. per ton.“ 

So far as the technical and industrial value of my electro. 
metallurgical processes is concerned, I think that the only way 
to form an opinion of it is to witness the experiments which 
take place at my works every day.—Yours, &c., 

6, Rue des Immeubles Industriels, D. Tons. 

Sept. 2, 1898. ! 


be Tommasi has certainly given us proof that the figures 
in his Paper to which we took exception have not been chosen 
arbitrarily nor at random. Nevertheless we venture to айт, 
in spite of the quotation from the Journal Officiel Français, 
that the cost of de-silverising lead by the ordinary Parkes and 
Pattinson processes is considerably smaller than the figure 
there set down. Were it otherwise, plenty of commercial 
refined lead would be found containing 1102. (800 grammes) 
per ton and such a quantity is very much larger than tha 
usually present. In all friendliness to Dr. Tommasi ve 
would suggest that he study this question of cost of refining 
by the dry method a little more closely.—Ep. E.] 


ASPECTS OF MUNICIPAL ELEC- 
TRICAL SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sia: In Mr. Gibbings’ article on the above subject in Ti 
Electrician of August 19th, where he contrasts the time-switeh 
method with the maximum demand method of charging for 
electricity supply, he states that in the case of the latter the 
assumption is made that the maximum demands of the con. 
sumers are simultaneous. I should like to point out that 
this is very far.from being correct. In all central stations 
where electricity is supplied to varied classes of consumers, ii 
is found that the sum of the maximum demands largely 
exceeds the maximum load of the central station. The rato 
which the sum of the individual maxima bears to the station 
maximum has been very aptly termed by Mr. Wright the 
“diversity factor.” Under favourable conditions its value 
may be as high as 1:5 or 1:6. m 

Soon after the demand indicator system was initiated it 
was clearly recognised that the diversity factor had & most 
important influence in determining the tariff which would 
make each consumer pay his just proportion of the standing 
charges. The larger the diversity factor the shorter will. be 
the time daily during which it is necessary to charge at the 
higher rate in order to cover the standing costs. 

When the load of the most profitable classes of consumers 
who are attracted by the advantages to be gained by using the 
demand indicator (such as private residences, hotels, бе.) 18 
added to the ordinary shop-load, there is produced a very 8 
diversity factor. The benefit which this entails is shared by 
all the consumers, because the total standing charges d 
siderably reduced, and consequently those of each individu 
consumer in proportion. It may appear that this is some 
what unfair to the consumer, mentioned by Mr. Оше, 
whose maximum occurs at the unnatural hour of eight 0 cloc 
in the morning, but it is hardly conceivable that circumstances 
will not arise which would necessitate this consumer % 
his demand to the station peak, on some occasions just at the 
time of full load. For instance, the man who uses 8 cs 
during the day from 8 a.m. till 5.80 p.m., for ten months | 
the year without affecting the station maximum, can э J 
fail to do so during the two remaining months at five 0 m , 
when the peak occurs. The units he is charged for al 
price on the two-rate system during this short period y no 
nearly make up the annual standing charges against ya i 
whieh are as great аз those of the ordinary lighting 
consumer. ds the 

As it is found in practice that each consumer deman iei 
privilege of thus trespassing on the peak, it 18 therefore eq 
J ( wet eee 


‘COMMERCIAL 


* Extract from the report made by the commission of customs са к е 
with the examination of the proposed law for the establishmen 
import duty on lead and its ores. 
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able that he should be charged his proportion of the standing 
costs determined by his demand. 

On the time-switch system he is not sufficiently penalised 
for such an occasional addition to the maximum station load 
(which determines the total amount of generating plant to be 
put down), as the few hours he may be charged at the higher 
rate is far too small to recoup the station for the extra plant 
he necessitates. The demand indicator system, on the other 
hand, makes full allowance for these occasional calls оп the 
plant, and, in addition to its own intrinsic advantages, gives 
full consideration to the usual non-coincidence of the indi- 
yidual perks with the station peak by the careful study of the 
diversity factor.— Yours, &c., J. R. Dick. 


124, Bennerley-road, Wandsworth Common, S.W., 
Sept. 20, 189s. 


GERMAN AND AMERICAN PATENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The German Patent Act of 1891 provided for the 
grant of utility model or design patents, termed ** Gebrauchs- 
muster” for a term of three years, extensible (on pavment 
of a fee) to à maximum of six years. It has always hitherto 
been a question as to the effect the lapse of a Gebrauchsmuster 
would have upon an American patent for the same invention 
Issued after the grant of the Gebrauchsmuster. It has recently 
been decided by the American Commissioner of Patents (1) 
that a German Gebrauchsinuster does afford patent protection; 
(2) that a United States application is limited thereby ; and 
(3) that it must be recited in a United States application. The 
case was ex parte Gillie, decided May 28, 1898, and the subject 
of the petition was compass cards. 

The examiner held the view that the term “ patented ” in 
the United States statutes is broad enough to include a 
German Gebrauchsmuster. The petitioner contended that 
the Gebrauchsmuster in question is not a patent within the 
meaning of the United States law, and has not been so recog- 
nised, and that it is not so termed by the German law. He 
also contended that the German Gebrauchsmuster in effect 
covers only the design, and that since under the United States 
law a patent for a design does not effect a patent for the 
structure of the article to which the design is applied, by 
analogy the examiner's requirement was unlawful. The Com- 
missioner said that there is no doubt that the protection 
offered by a Gebrauchsmuster is, for its proper subject-matter, 
substantially the protection afforded by a patent for inven- 
tions which are properly subject-matter for patent. The fact 
that a Gebrauchsmuster is taken out for an invention does 
noi necessarily mean that such invention is proper subject- 
matter therefor, as the Gebrauchsmuster is registered on 
application without preliminary examination. 

„It may be that the protection afforded by the Gebrauchs- 
muster is not commensurate in scope with the protection 
which is afforded by a mechanical patent in America, and pro- 
tects only the design or configuration in which the invention 
is embodied, and from the best information on hand I am of 
the opinion that such is the case, yet as the question whether 
or not a United States patent granted for an invention, which 
had been previously made the subject of a Gebrauchsmuster, 
18 limited under Section 4887 of the Revised Statutes, has 
never been decided by the courts, so far as can be ascertained, 
lam of the opinion that the examiner is right in requiring 
that the data as to the Gebrauchsmuster be inserted in its 
proper place in the specification, The question as to whether 
or not the term of the patent which may be granted is limited 
18 а questian to be considered by the Courts." The petition 
Was therefore denied. 

This appears to me to be a very serious decision as affecting 
those who hold both German Gebrauchsmusters and American 
patents for the same invention, and at any rate until such а 
decision has been set aside, it will be highly inadvisable to 
&cquire à Gebrauchsmuster for any invention whatever, until 

ractically all other foreign patents have been granted.— 
ours, &c., J. C. Cuapman, Chartered Patent Agent. 


10, Chancery-lane, London, W.C., Sept. 19, 1898. 
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LEGAL INTELLIGENCE. 


British Insulated Wire Co. v. Dublin United Tramways Co. 
and Others. 

At Dublin, on Wednesday, Mr. Dunbar Barton, Q.C., M. P., applied on 
behalf of the plaintiffs for an interlocutory injuuction to restrain the 
Dublin United Tramways Co. and the National Conduit Co., of New York, 
from infringing certain patents relating to the manufacture of clectric 
cables. The patents relied on were for an invention relating to the 
insulation of the copper wires of electric mains from the outer leud covering 
of the cables by spiral folds of oiled paper. The attidavit tiled on behalt of 
the plaintiffs alleged that the New York Company were manufacturing 
cables of the description referred to under American letters patent which 
were in terms copied from the specification of the plaintiffs’ British 
patents. It appeared also that the Dublin Tramways Company had pur- 
chased large quantities of cables from New York, and had been putting 
them down in the city. The motion was adjourned to next sittings on 
condition that defendants filed athdavits in reply to the plaintiffs’ applica- 
tion on or before the 12th Oct. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. Neto Catalogues, 
Price Lists, and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained оў the Booksellers 
or direct from the Publishing Offices, I, 2 and 8, Salisbury-court, Flect- 


street, London :— 
NOW READY. 

t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the ка service, and to those who desire 
to enter thas service. ‘The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. 


% ELEkOTRICAL TESTING FOR TRLEGRAPH ENGINEERS.” — Ву J. Elton 
Young, NM. I.. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 

һе Author hopes that, besides «Dolci Uh and Telephone Engineers, ib 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are atfected by the presence of a second fault or of general leakage. —Ertract 
from Preface, Demy Svo, fully illustrated. 108. ëd., post free; abroad 113, 


"SoBMABINB CABLE-LAYING AND Reparrixa,”—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 128. 6d. 


* LABORATORY NOTES AND Fonws."— With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes. These have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
atrators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
seb of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 1s. each. 


NOW READY.—The cheaper edition of Dr. J. А. Fleming's *' Electrical 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. Тһе demand for tlie original set of these 
Notes and Forms has led to а request for a cheaper set for use at the day 
and evening classes at many of thetechnical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

© ARMATURE WINDINGS OF ELTOTBRIO МАОНІХЕЗ.”—Ву H. Е. Parshall 
and Н. M. Hobart, This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Mdison 
and General Electrio Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 fall Gage tables, 308., post free. 

“SIGNALLING ACROSS РАСЕ wiTHOUT WinkS BY ETNC TRIO Waves.” 
Being a Description of the Work of Hertz and his Successora.—By Dr. О. 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net, 
2s. 9d. post free. 

„ ELkOrRIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience, The book is sol printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free ; abroad, 118. 


* THE INCANDESCENT LAMP AND ITS MANUFACTURE."—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 


“ ELROTBO-CBEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free, 


—— -— — 
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“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the. usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


TENDERS INVITED. 


The Postmaster- General invites tenders for the following :— 
(а) Supply of red fir telegraph poles, to be delivered in London 
and at Northumberland Dock (River Tyne) West Hartlepool, 
Hull, and Grimsby; and (b) for creosoting the poles with 10lb. 
or 12lb. of creosote per cubic foot. Further particulars are set 
out in our advertisement columns, and forms of tender containing 
all particulars may be obtained on application to the Controller of 
Stores (Mr. Charles E. Stuart), General Post Office, London, E.C. 
Tenders must be in by 10.a.m. of Oct. 25. 


The Dundee Gas Commissioners invite tenders for the supply of 
lead-covered cables and underground conduits. Specifications and 
forms of tender may be obtained from the City electrical engineer 
(Mr. Walter Н. Tittensor) Dudhope Crescent-road, Dundee. 
Tenders must be lodged with Sir Thomas Thornton, LL D., Clerk 
fo the Commissioners, City Chambers, Dundee, by Monday, 
October 3, See also advertisement. 


Ав will be seen from our advertisement columns the Bridgewater 
Trustees invite tenders for the wiring, supply of fittings, lamps, 
&c., for the electrie lighting of Bridgewater House Picture Gallery, 
St. James'-park, S. W. Specifications may be obtained from and 
plans seen at the offices of the consulting engineers (Messrs. 
O'Gorman and Cozens-Hardy), 66, Victoria-street, S. W., after the 
27th inst. l 

The Electric Lighting Committee of the Rathmines and Rathgar 
Township (Dablin) invite tenders for:—(a) Lancashire boilers and 
accessories, mechanical stokers, feed pumps, injector, economiser, 
electric motor ; (b) high speed steam dynamos and accessories ; 
(c) condensing plant and pipe work ; (d) overhead travelling crane ; 
(e) switchboard and instruments ; ( f) accumulators ; (g) trenching, 
cables, &c. ; (h) posts for incandescent street lighting; (i) lanterns 
and incandescent lamps ; and (j) meters. Tenders to Secretary to 
the Township Commissioners (Mr. F. P. Fawcett) Town Hall, 
Rathmines, co. Dublin, by Oct. 5. | 

The Hull Corporation require tenders for high and low tension 
mains, casing, trench work, &c. ; switchboard, continuous current 
rotary transformers, motor generator, &.; centrifugal pump, 
ejector condenser, steam pipes, &c. "Tenders to the Chairman of 
Electric Lighting Committee by noon of Oct. 27. 

The Hull Corporation also require tenders for extending the 
electricity station, Sculcoates lane. "Tenders to Chairman of Elec- 
tric Lighting Committee by the 29th inst; 

Tenders are invited for the supply and erection of an electric 
light installation for the Portrane Lunatic Asylum, co. Dublin. 
Plans and specifications сап be seen, and forms of tender obtained, 
at the office of the Board of Control, Custom House, Dublin. 
Tenders to the secretary (Mr. H. Williams) by Oct. 3. 

The Bexhill Urban District Council invite tenders for :—(a) 
Water-tube boilers ; (b) steam dynamos and balancer ; (c) switch- 
boards ; (d) storage battery ; and (e) underground cables and pipes, 
arc lamps and posts. Tenders to Clerk to Council, by Sept. 28. 

The Plymouth Corporation require an enclosed (iron-clad) con- 
tinuous current motor. Particulars from and tenders (by Oct. 6) 
to the borough electrical engineer, Mr. John Н. Rider. 


The Great Indian Peninsula Railway Co. require tenders for the 
supply of telegraph wire. Tenders to the Secretary, 48, Copthall- 
avenue, E. C., by the 29th inst. 

The French Post and Telegraph authorities invite tenders until 
Oct. 13, for the supply of 128 kilometres of paper-insulated electric 
cable. Tenders to Lə Sous-Secretariat d'Etat des Postes et des 
Telegraphes, 103, Rue de Grenelle, Paris. 


TENDERS RECEIVED AND ACCEPTED. 

At a meeting of the Directors of the Buxton Gardens Co., on 
Tuesday, it was decided to employ а consulting engineer to advise 
upon the tenders recently received for the supply of an electric 
lighting installation. 

The Newington (London) Vestry have accepted the following 
additional tenders in connection with their electric lighting 
scheme :— 

Lritish Insulated Wire Co., mains, conduits, juuc- 


// КГ an Or FPE LEVE o CEU £9,087 19 6 
General Electrice Co, main, switchboard, and in- 
"Sani er 1,547 0 0 


Pritchetts and Gold, battery ........ . 

The tender of Brockie-Pell Arc Lamp (Limited) has been 

accepted for the supply of over 300 of their patent arc lamps 
required for the lighting of the Great Central Railway. 


APPOINTMENTS VACANT AND FILLED. 

Да will be seen from an advertisement elsewhere, the Council of 
the Buckley Urban District, Flintshire, wish to engage the services 
of в consulting engineer. Applications to Mr. С. Н. Simon (clerk. 
to the Council), solicitor, Mold. 


The Corporation of Halifax invite applications for the position of 
borough electrical engineer. Salary £300 per annum. Further 
particulars appear in an advertisement in another part of the pre- 
sent issue. Applications to the Town Clerk (Mr. Keighley 
Walton), Halifax, by Monday, Oct. 3. | 
Professors of Mathematica and Mathematical Physics and 
Chemistry are required for Victoria College, Wellington (N.Z.). 
Salary, £700 per annum. Particulars from the Agent-General for 
New Zealand, 13, Victoria-street, London, S.W. 


Mr. J. A. Constable has been appointed clerk of works to the 
Blackheath and Greenwich District Electric Light Co. (Limited). 


" NH W. Poynton has been appointed chief engineer at the Hotel 
ecil. 


Mr. Matthew Curry, jun , C.E., has been appointed Lecturer in 
Engineering at University College, Bristo), iu succession to 
Mr. W. M. Thornton, M.Sc. | 


А BUSINESS NOTICES. | 

Mr. Robert W. Blackwell notifies, that, as from the 30ch inst., 
he has taken into partnership Mr. Philip Dawson, who has been 
associated with him for some years past in business as electrical 
engineer, merchant and contractor, the style of the new firm will 
be Robert W. Blackwell and Co., and the head offices of the busi- 
ness, which will be carried on as heretofore, will be 39, Victoria- 
street, London, S.W. The new firm will take over all the liabilities 
and assume all the responsibilities of the present business. 

Messrs. O'Gorman and Cozens-Hardy have removed to 66, 
Victoria-street, Westminster, S. W. 


. On and after the 29th inst. the address of Mr. Sherard. Cowper- 
Coles will be 27 and 29, Grosvenor-mansions, Victoria-street, West- 
minster, S. W. 

The offices of the Reflector Syndicate have been removed from 
39, Victoria-street, to Grosvenor mansions, Victoria-street, West- 
minster, S. W. 


BANKRUPTCIES AND LIQUIDATIONS. 


Under a winding-up order recently made against the Cox Thermo- 
Electric Co. (Limited) the statutory meetings of the creditors and 
shareholders were held yesterday (Thursday) at the Bankruptcy 
Court, Carey-street, W.C. Mr. Cully (Assistant Receiver) reported 
that none of the Directors had yet attended, but information had 
been obtained from Mr. Webster, the Company's solicitor, and who 
formerly acted as the secretary. The Company was incorporated 
in February. 1896, with а nominal capital of £100,000, in 10,000 
shares of £10 each. It was formed to acquire certain patents from 
Mr. Cox at £104,000, payable as to £100,000 in shares and £4,000 
incash. The Directors of the Company were Mr. Roger Wallace, 
Q.C., Mr. Julius Moeller, Mr. J. Brown Martin, and Mr. H. B. 
Cox. Their qualification was the holding of £500 shares, and 
no remuneration was either voted or paid to them. No 
prospectus was issued, but the shares were duly allotted, and 
consequently the whole of the share capital of the Company 
went to the vendor in the purchase of the patents. А further 
£4,000 in cash had to be provided in order to carry out the agree- 
ment, and the Directors subseribed £10,000 for debentures cover- 
ing the whole of the Company's property, and carrying 6 per cent. 
interest. By those means the Company acquired certain freehold 
property at St. Albans to erect works, but in Feb., 1897, the 
premises were destroyed by fire. It appeared that they were only 
insured for £1,000, and in order to rebuild them the Directors 
raised money from their bankers on depositing the deeds and 
giving their personal guarantee for the repayment. A sum of 
£3,000 was raised in that way, the premises were rebuilt, and 4 
certain amount of work was carried on ; but it seemed to have been 
directed to the development of the patente, and they had turned out 
anything but a commercial success. In March, 1898, a debenture 
action was commenced and a receiver was appointed, who was now 
in possession. A draft statement of affairs had been lodged, showing 
unsecured debts £5,206. 17s 10d., and assets likely to yield £257. 9s. 
There was also £3,000 due to the bank who had a charge over the 
freehold premises at St. Albans, and, lastly, there were the deben- 
ture bonds for £10,000. The points which naturally struck one 
with regard to that Company were, that under the purchase contract 
the whole of the share capital was alloted to the vendors. He 
thought that was illegal, because the Companies Acta provided that 
a Company must consist of not less than seven members, and it fol- 
lowed that if the whole of the share capital was allotted to one man, 
that requirement could not be complied with. It was true that 
there were seven signatories to the memorandum and articles of 
association, but a signatory had to take at least one share from the 
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Company, and in this case it was obvious that they could only take 
them from the vendor. It further appeared that the Company 
started without any working capital, and was obliged to 
give a charge over the whole of its assets to provide the 

remises and a portion of the purchase consideration. The 
Directors certainly subscribed £10,000 for the building of the 
premises, but they were destroyed by fire, and a charge had to be 
given to the bank for the rebuilding. The Official Receiver found 
that a great many of the present debts had been contracted since 
the fire. That was a matter requiring the careful consideration of the 
Jiquidator, and strict investigation by the Official Receiver. Another 
point was that under the articles of association the Directors’ 
qualification was the holding of £500 shares. It was obvious that 
they had to qualify through the vendor, and as a matter of fact 
shares were issued to the Directors as nominees of the vendor. 
It was stated that they were allotted in consideration of the Direc- 
tors subscribing for the debentures, but it appeared that they were 
not allotted until long after the issue of the debentures. The defi- 
ciency account showed that the whole of the money had gone 
either in loss by tbe fire or in attempting to develop the patents. 
Mr. Webster stated, in reply to à question whether an offer of 
13s. 4d. in the £ made to the creditors a few months ago would be 
repeated, that his clients were out of town, but they were still of 
the same mind ; that they did not want the creditors to suffer, and 
if the meeting were to be adjourned an offer would in all probability 
be submitted. The meeting was eventually adjourned for a fort- 
night to enable the offer to be put forward. 


Mr. J. Meikle, 1574, Hope-street, Glasgow, has been appointed 
trustee in the failure of J. Hutcheson Ballantyne and Co., elec- 
trical engineers, 11, Bothwell-street, Glasgow. Meeting at Sheriff- 
Substitute Boyd's Chambers, County-buildings, Glasgow, on Nov. 2. 


A receiving order has been made against Н. D. McIntyre (trading 
under the style of the Glanamman Colliery Co.), colliery proprietor 
and electrical engineer, 15, Werter-road, Putney, Surrey, and 
Glanamman Colliery, Carmarthenshire. 


Obituary.—We regret to record the death of Mr. James Morton, 
the business manager and secretary of Messrs. W. T. Glover and 
Co. (Limited), Salford, Manchester. The deceased, whose health 
had recently been impaired, was returning to his home late on 
Friday night by a rough footpath through some brickfields, 
when he apparently missed the path, and, stumbling head fore- 
most into а pool of water, was so stunned that he was unable to 
recover himself. His body was found next morning face downwards, 
and partially immersed in the water. Mr. Morton was une of 
the oldest officials of the Company, having been with the firm 
for the last 15 years. The funeral took place at Кегва} Church on 
Wednesday afterncon, and was attended by the directors, the 
staff, and most of the cmploydés of the Company. 


Catalogue.— The 1898 price list of the Electrical Power Storage 
Co., of 4, Great Winchester-street, London, E.C., which has just 
reached us, has retained the tame elegant appearance as that of last 
year, and it is arranged in a similar manner, with a thumb index to 
facilitate reference. Among the additions we note lists of the 
K“ and the K cells, which are suitable for 2-hour and 1- hour 
discharges respectively without injury. Taking as an example 
the 11-plate K"? cell, its ampere-hcur capacity for а 7-hour dis- 
charge is 480, and it will give 60 amperes for 3$ hours, or 75 
amperes for 2 hours, This cell weighs 164lb. complete with acid. 
The K type, while embodying the latest improvements of the 
Е P.S. plates, ів intended to correspond with the well-known 
Continental {уре co largely employed for electric tramways and 
Power stations. The 11-plate K'* cell weighs 3951. complete, and 
vill discharge 200 amperes for 1 hour, 125 amperes for 34 hours, 
or 7б amperes for 7 hours, the maximum charging rate being 125 
amperes. Particulars and prices of the Faure-King cab cells, used 
in the London electric cabs and also in Paris, are given in the list. 
The E P.S. Co. also supply the Hurst enclosed hydrometer, which 
consists of an ordinary bulb-pattern hydrometer, enclosed in a glass 
tube, attached to which at one end is an india-rubber ball. By 
compressing and releasing the latter while the india-rubber tube 
attached to the other end is held under the liquid, some of the 
electrolyte enters the glass tube and floats the bydrometer. This 
should be especially useful for cells in opaque boxes or in in- 
accessible positions. 


University College, Nottingham.—The engineering depart- 
ment of this College is under the charge of Prof. W. Robinson, 
M.E., A.M. Inst. C. E, М.І.М.Е. The courses of instruction in 
mechanical, electrical and civil engineering extend over two and 
three years. The mechanical and electrical engineering, as well as 
the pbysical and chemical laboratories, are well equipped for 
Practical work. The next session commences on the Oct. 10. 


King's College (London)— The evening classes in electrical 
engineering commence on Oct. 10, Special attention is given to 
electric traction, 


Northampton Institute.— As already announced classes are 
held in this institution in electrical engineering, dynamo making, 
test room work, instrument making, telegraphy, telephony, electro- 
plating, electrotyping, &c. The classes are under the direction of 
the principal and head of the electrical engineering and applied 
physics department, Prof. R. Mullineux Walmsley, D.Sc., F. R. S. E. 
The next session opens on the 26th inst. 
_ Birkbeck Institution.—Classes in experimental physics, chem- 
istry, mathematics, and other branches of science are held in this 
institution. Day and evening lectures are given on sound, light, 
heat, and electricity, by Mr. R. S. Clay, B.A., B.Sc., and there 
are well-appointed laboratories for practical work. There are also 
special classes for telegraphy. Prospectus and syllabus may be 
obtained from the Secretary, Bream's-buildings, Chancery-lane, 
London, W.C. | 
City and Guilds Technical College, Pinsbury.—Some par- 
ticulars relating to the evening classes in mechanical and electrical 
engineering, industrial and technical chemistry, &c., are set out in 
an advertisement in another part of the present issue. The new 
session begins on Oct. 3. 


Charterhouse Science and Art Schools and Literary Insti- 
tute.—The winter session of this, the William Rogers’ Memorial 
Institute, commences on the 24th inst. Instruction is given in 
various science subjects at a nominal fee, and there are laboratories 
for practical work. 

Electrical Standardising, Testing and Training Institution. 
The Michaelmas term commenced on the 21st inst. We have 
received copies of three neatly got-up pamphlets, dealing with the 
course of training given at the Institution, the training of electrical 
engineers, and the acale of fees of the standardising department. 

“Stearn” Incandescence Lamps.—A new list of ‘ Stearn” 
incandescence electric lamps is now ready, canoelling ll previous 
lists. Numerous excellent illustrations are given of the various 
types of high voltage lamps manufactured by this firm. 


“ Svea” Lamps.—We have received from Mesars. J. С. Lyell 
and Co. а copy of a sheet giving particulars and prices of the 
** Svea " incandescent lamp. 


Alternate-Current Motors.—The Langdon- Davies Electric 
Motor Co. have forwarded us a copy of an illustrated pamphlet 
setting out the advantages, &c., of their motors. 


Electricity Supply Begulations.— We have received from Mr. 
C. H. Wordingham, city electrical engineer of Manchester, a copy 
of the new regulations, as to the supply of electric current, to be 
observed by consumers and electrical contractors in the Manchester 
district. One of the new rules provides that switches, fuses, 
fittings, and other apparatus, may only be used after they have 
passed through certain definite teste, and have been formally 
approved by the city electrical engineer. Regulations as to radiators 
(which include electric stoves, ovens, hot-plstes and cooking appa- 
ratus generally) are also included. : 


Exports of Electrica] Apparatus and Materia]. —The ш 
list gives official particulars of the exports of British manuf 
electrical apparatus and-material (шеша telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 14 to 
Sept. 20, with the ports of destination :— 

Argentina—Buenos Ayes, £887 (including £190 telegraph material). 
Australasia— Adelaide, £1,150; Auckland, £49 ; Brisbane, £247; Mel- 
bourne, £467 ; Rockhampton, 4157; Sydney, £66 Canada—Montreal, 
£12. Ceylon — Colombo, £102. China—Tientsin, £110 (telegraph mate- 
rial). Demcrara— £82 (telegraph material). Denmark— Copenhagen, £95. 
Egypt —Alexandria, £20. Frunce — Boulogne, £20 ; Paris, £9. Germany 
—Hamburg, £400. Gibraltar—£30. Holland — Flushing, £24 ; Rotter- 
dam, £162 (including £150 telegraph material) Hong Kong—£148, 
India — Calcutta, £26 ; Madras, £63. Japan—Yokohama, £14,515 (tele. 
graph cable). Russia—Odeasa, £100 ; St. Petersburg, £1.469 (including 
£161 telegraph material); Vladivostock, £752. Siem —Bangkok, £250. 
South Africa—Cape Town, £379; Chinde, £1,062 ; Delagoa Bay, £300 ; 
East London, £1,043, Straits Settlements—Penang, £30; Singapore, 
£1,048 (telegraph material. Sieden Gothenburg, £79; Stockholm, 
£215 (telegraph material). Turkey — Constantinople, £45. Total 425,395, 
against £5,846 in the corresponding week last year (Sept. 15 to Sept. 21). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Bermondsey (London).—The Vestry decided on Monday to 
renew its application for a Provisional Electric Lighting Order. 
The Chairman of the Electric Lighting Committee (Mr. Cox) gave a 
history of the efforts made to secure an Order this year, and, owing 
to the failure of these efforts, they would have to commence anew. 
A special meeting of the Vestry is to be held in order to pass a 
formal resolution on the subject. The Electric Lighting Committee 
also reported that the London Electric Supply Corporation had 
notified its intention to lay high and low-tension distributing mains 
in Bermondsey New-road, Star-corner, Grange-road, Spa-road and 
Jamaica-road. It was resolved to disapprove of the works relating 
to the low-tension mains and to the laying of mains on both sides 
of the streets, 
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Belfast.—The new electricity supply works wil be formally | tramway department would be 3:30d. per unit. While he had 


5 on Oct, 18 by the Lord Lieutenant of Ireland and Countess 
Jadogan. 


, Bradford.—The Gas and Electricity Committee propose to 
extend the electric light cable along Thornton-road to City-road. 
Major Cardew opened an inquiry yesterday (Thursday) into the 
circumstances of the electric tramcar accident on the Great Horton 
line on Monday. The evidence went to show that the drivers habi- 
tually exceeded the limit of speed specified by the Board of Trade, one 
witness declaring that over 15 miles an hour were travelled. The car 
to which the accident occurred had been specially put on ia order to 
cope with the great traffic, and the man taken on as a conductor 
was a labourer. The Corporation manager took charge in driving, 
and subsequently handed over the car to a new driver who was off 
duty. The tramway manager (Mr. Spencer) said that the car was 
examined in the ordinary way on the day in question, and special 
instructions had been issued to drivers that they were not to 
go down-hill at more than six miles an hour, or round 
curves at more than two miles an hour. The city surveyor 
(Mr. Cox) thought the cause of the accident was that the hand 
brake had been applied with such pressure as to lock the wheels 
and so render the electric brake useless. Mr. J. Parker, a former 
wn councillor, asserted that drivers were in the habit of coming 
down hill at great speed and swinging round curves. He had 
seen cars get beyond the control of the drivers, so that they could 
not stop to take up passengers. * 


Cardiff.—At the meeting of the Lighting Committee on Tuesday 
a communication was received from the Local Government Board 


authorising the borrowiog of £28,625 for electric light extension 


purposes. | 


* OQupar.—The Town Council last week decided not to proceed 
with the proposal to purchase the local gas works. The Council 
have before them the particulars of an electric lighting scheme 
prepared by Edmundson's Electricity Supply Corporation, and it is 
now probable that an effort will be made to introduce the electric 
light. Some of the members expressed the opinion that electric 
lighting competition would be of advantage to the town. 


`` Exeter.—The. City Council have received the sanction of the 
Local Government Board to a further loan of £7,000 for electric 
lighting purposes. 


 Farnham.—The Urban District Council propose to obtain а 
report from an electrical engineer, at & cost not exceeding £25, on 
the electric lighting question. 


Greenock.—The Police Board received 25 applications for the 
position of Burgh Electrical Engineer. This number has been 
reduced to seven, viz.: Messrs. A. T. Bartlett (London); S. E. Bastow 
(Hull, S. E. Fedden (Edinburgh), J. McF. Smyth (Blackburn), 
C. T. Taylor (Leeds), W. R. Wright (Burnley) and H. M'Ewen 
(Glasgow). This number is to be further reduced to three, from 
whom a final selection is to be made by the Finance Committee. 


Hackney (London).—The Vestry have at last appointed a con- 
sulting electrical engineer. 'The appointment was not, however, 
‘made until after a lengthy and rather acrimonious debate. Mr. 
‘Robert Hammond, M. I. E. E., was the expert selected by the Elec- 
tric Light Committee, à choice which has been confirmed by the 
Vestry. | ; 


- Herne Bay.—The pier and pavilion are now lighted electrically. » 


The installation has been carried out by the British Thomson- 
Houston Co., to the specification of Mr. Ewing Mathieson. Current 
is supplied by a 50-kilowatt dynamo, which is driven by an 83 B H.P. 
Stockport gas engine. The lighting of the pier is effected by means 
of 24 enclosed arc lamps. | 


Huddersfield.—At Wednesday's meeting of the Town Council 
reports from the tramway manager (Mr. J. Pogson) and the borough 
.electrical engineer (Mr. A. B. Mountain) as to the advisability of 
making experiments in connection with electric traction were sub- 
. mitted and discussed. It was suggested that the Lindley, Egerton 
‚апа Outlane line should be selected for the purposes of the experi- 
ment, and that this section, which represents 6°64 miles of single 
track, should be equipped on the overhead trolley system. To supply 
this section with electrical energy, Mr. Mountain stated in his report 
-that it would be necessary to lay from the generating station special 
heavy feeder mains along the whole of the route, and to erect 
a shed for cars at Marsh and a motor generator-room with 
battery. As the electric lighting station was somewhat distant 
from the selected line the cost of cables for conveying the cur- 
rent would be considerable. The works were, however, in a 
good position if the whole tramways of the borough were dealt 
' with, and if the section proposed to be worked electrically should 
be found to yield more economical results than under steam 
‘haulage it followed that the remainder of the sections would be 
changed to electricity. He estimated the expenditure entailed 
by the conversion of the section at £31,500. The cost to the 
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no doubt that electric traction would be very much appreciated 
and give satisfactory results, he thought it inadvisable that the 
Electric Lighting Committee should expend a large &mount of 
capital without а guarantee of repayment by the Tramways 
Committee. Upon this report the Electric Lighting Committee 
recommended the Council to sanction the provision of the neces- 
sary plant, and to borrow £50,000 for that purpose. The Tramway 
Committee recommended that the report should be adopted as 
far as practicable. Alderman Haigh (Chairman of the Tramways 
Committee) said that no steps would be taken upon the pro- 
posals until the Committee had matured their scheme. 


Johannesburg.— Тһе Johannesburg Town Council have recently 
issued £150,000 Five per Gent. Debantures for the extension of 
their electric lighting and gas department. The present liability 
of the department amounts to £248,263. 8s. 1d., and the new loan 
will be utilised to pay back £48,263 advanced from general revenue, 
and the balance will be applied in extensions, but more particularly 
to the extension of the electric lighting system to the streets not 
sufficiently lighted within the town proper, and also to the lightiny 
of New and Old Doornfontein. The Council has at present 600 
consumers of electric current. The public incandescent electric 
lamps have increased from 19 to 684, and 47 arc lamps have also been 
added. The number of private lamps connected to the Council's 
mains is equal to 30,000 8 c.p. against 5,000 when taken over. 


Kanturk (Cork).—Messrs, Cleeve Brothers, of Limerick, pro- 
pose to put down plant for the electric lighting of this district. 


Light Railways.—On Saturday the Light Railway Commis- 
sioners held an inquiry, at Bridlington, into the application of the 
promoters of the Flamborough-Bridlington Light Railway for 
powers to increase the capital of the Company from £45,000 to 
£60,000, and borrowing powers from £15,000 to £20,000. An 
extension of time for the completion of the work was asked for, 
from 1900 to 1901. There was no opposition. . 


The Light Railway Commissioners held an inquiry on Wednesday 
into the application for an Order to construct a light railway 
between Dundee aud Broughty Ferry. The Dundee and Arbroath 
Joint Railway Company opposed the scheme. Оп behalf of the 
promoters, Mr. J. W. Addyman stated that the light railway would 
provide a service for a district which in the past had been very badly 
served, and passengers would be brought into the heart of Dundee, 
whereas the existing railway Station was ten minutes' walk from the 
centre of the city. A number of witnesses gave evidence in support 
of the scheme. Ex-Provost Brownlee, Dundee, said the Dundee 
Corporation were in favour of the railway, and as the result of a 
series of meetings held by the promoters, а satisfactory agreement 
had been arrived at. It was the intention of Dundee to extend 
their boundaries and to construct a portion of the proposed line. 
Mr. Arthur Greenwood, chairman of the promoting company, 
stated that when the capital was readjusted he thought that it 
would stand at £80,000. The Commissioners intimated that they 
approved the application, although considerable alterations would 
have to be made in the Order, and the agreements between tha 
promoters and Corporations of Dundee and Broughty Ferry care- 
fully considered. 


The Light Railway Commissioners held an inquiry on Tuesday at 
Paisley into the application of the British Electric Traction Co. for 
an order to construct light (electric) railways in Paisley and the sur- 
rounding districts. Opposition was offered by the Glasgow Corpora- 
tion, the Paisley Town бошо and the Glasgow and South- Western 
Railway. Mr. Sydney Morse, who appeared for the promoters, said 
that it was desirable that the Paisley tramways should be improved 
and equipped electrically. They had made a conditional agreement 
for the purchase of the undertaking of the local company, and they 
were prepared to provide a complete system of electric tramway? 
from Glasgow to Paisley, with ramifications throughout the town, 
and extensions to the outlying towns and villages. They had sub- 
mitted their proposals tothe Paisley Council. After hearing а masi 
of evidence, the Chairman of the Commissioners (the Earl of Jersey, 
said : “It seemed strange that the Paisley Town Council shouk 
have been carrying on negotiations with the Glasgow Corporatiol 
since June, and had not thought it worth while to communicat 
with the British Electric Traction Co., who, up to the time that the) 
had seen the opposite announced ia the papers, fully believed tha 
the Paisley Council had acquiesced in their scheme. He thought th 
promoters had been very harslily dealt with, and he could not hel 
sympathising with them. The Commissioners were not, howevel 
prepared to go against the strong wishes of the Paisley Corporatior | 
and they had no alternative but to refuse the application." 


A special meeting of the Glasgow Corporation was held 0 
Monday for the purpose of discussing а report from the Tramwa 
Committee recommending the proposed extension of the system 
Paisley and the acquisition of the tramways of that burgh. The 
proposed to buy the Paisley tramways at from £16,000 to £18,00 
to extend the system and to introduce electric traction, The who 
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capital expenditure would probably be about £40,000. After 
discussion the recommendations were agreed to. , 


Longton.—A special meeting of the Town Council was held on 
Thursday last, when it was decìded to apply for a Provisional Order. 


- Musselburgh. —The Town Council have appointed a committee 
to consider and report upon the proposal of an eleetric light com- 

y to establish electricity supply works and to construct electric 
tramways in the town. | 


Newington (London). —The Vestry have decided, on the recom- 
mendation of the Electric Lighting Committee, to increase their 
proposed expenditure on electricity supply works from £40,000 to 
£50,000. The Committee’s summary of the work to be done, and 
the cost, is as follows :—Erecting generating station, £12,928 ; 
supplying and fixing engines, generators and public lighting plant, 
£8,975 ; supplying and erecting boilers, £9,348 ; mains, conduits, 
&c., £9,082; main switchboard and instruments, £1,457 ; accumula- 
tora and accessories, £900. To this had to be added 7} per cent. 
for engineers’ commission, clerks of works salaries and contingencies 
to the amount of £3,002, bringing the total up to £45,692. In 
view, therefore, of the necessity of extending the mains down 
Westmoreland-road and East-street, the Committee thought the loan 
should be increased to £50,000. | n 


Newton Abbot.—The question of introducing the electric light 
was discussed at the meeting of the Council on Monday. The 
Clerk stated that it was necessary that an early decision as to 
obtaining a Provisional Order should be come to, as they had 
been served with а notice from а company. One of the coun- 
cillors (Mr. Parker) drew attention to the inefficient lighting of 
the streets. He said that when people went to Torquay and saw 
the brilliant illumination there by the electric light, on coming 
back they were not satisfied with the indifferent light they had in 
Newton, in fact, he himself now considered the streets dull, but 
prior to the electric light at Torquay he was satisfied. 


Perth.—On Monday the Police Commissioners decided, on the 
recommendation of the Electric Light Committee, to obtain terms 
from electricity supply companies for the transfer of their Pro- 
visional Order, and for the erection of electricity supply works, 
Mr. W. C. C. Hawtayne has been retained as consulting engineer, 


Plumstead.—Acting on the advice of Prof. H. Robinson, the 
Vestry have decided to obtain a Provisional Order. A special 
committee has been formed to take charge of the matter. "ol 


Sunderland.— A special meeting of the Corporation was held ой 
Wednesday when the report recently prepared by the Tramways 
Committee on the question of introducing electric traction on the 
local tramways was presented and discussed. Eventually the 
Committee's recommendations were adopted in their entirety. 
These recommendations were : (a) That requisite steps be taken for 
giving notice to the Tramways Company immediately after August 
16, 1899, requiring them to scll their undertaking to the Corpora- 
tion; (b) that powers be obtained to enable the Corporation to 
work the tramways ; (c) that the overhead trolley system be estab- 
lished in lieu of horse traction; (d) that the alterations and 
additions to existing routes, set out ia the report, be made ; (e) that 
the Town Clerk give all requisite notices, and take all necessary 
steps for promoting a Bill in Parliament or adopting such other 
procedure as he may be advised for affecting the foregoing recom- 
mendations or any of them, and that the committee have authority 
to give instructions to the electrical engineer and borough sut- 
veyor in connection therewith ; and (f) that for such purpose the 
committee have authority to arrange with the electrical engineer 
the terms upon which his services are to be given. The total 
estimated capital expenditure involved is E202, 225. 


Sutton Coldfield.—The Town Council last week passed a formal 
resolution in favour of applying for a Provisional Order. 


Telephone Municipalisation.—The Wandsworth and Lee Dis- 
trict Boards of Works recently passed resolutions in opposition to 
the metropolitan telephone service being vested in the London 
-County Council, and urging the Post Office to acquire the under- 
taking. Similar resolutions were also passed at the Shoreditch 
Vestry meeting last week. 


Urmston (Manchester).—The Stretford District Council having 
decided to establish electricity supply works are anxious to obtain 
the Urmston District Council as customers, and have formally 
invited the latter body to take current from their mains, which 
would be extended to the boundary of the Urmston District. 


Walsall.— There are, at present, 111 customers of the electricity 
department. With a view to encourage the use of electric motors 
and to secure a day load, a special charge of 234, per unit is, in future, 
to be made for current supplied for motor purposes only. 


., Electro-Harmonic Society.— А smoking concert will take place 
ia St. James 's Hall Restaurant 
next Friday evening. An excellent programme is announced, 
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18,522. W. Тномѕох, Baron KELVIN or LARGS, Glasgow. 
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PATENT RECORD. 


A record of Applications for Patents and Patent Specifications Published 


is compiled for this journal by Mr. J. C. СнлрмАм, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. i aa 


APPLICATIONS FOR PATENTS. | 
Norz.— The Specifications of Applications for Patents are not open to 


public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is sufixed. 


August 29, 1898. 


18,463. F. J. SATCHMBLL. London. Improvements in electric incandes- 


cent lamps and other articles which require to be hermetically 
sealed. 


18,475. B. J. В. Minus. London, Electric meters. (T. A. Ediegn, United 


States.)* 


18,485. J. S. Raworta. London. Improvements in the "distribution of 


electrical energy for railways and tramways. — 
August 30, 1898. 


` An improved 
electrolytic apparatus for the production of alkali, © —- 


18,531. R. A. Batpwin and Н. ROWLAND. Manchester. Improvements 


in electrie railway switches.* 


18,549. О. W. Е. Нил. London. Improvements in or relating to elec- 


trically-driven dental engines. 


18,566. G. NUTTALL. London. An improved electric light fitting. 
18,582. R. Вегғтето. London. Improvements in induction motors. (B. G. 


Lamme, United States.) 


18,583. R. BELFIELD. London. Improvements in systems for converting 


the energy of alternating electric currenta into mechanical energy 
by means of induction motors. (В. G. Lamme, United States.) 


18,581. H. P. Davis. London. lmprovement in controllera for electric 


motors. (Date applied for under Patents, &c., Act, 1883, Sec- 
tion 105, April 25, 1698, being date of application in United 
States.) | | 


18,613. J. E. KixespuRY. London. Improvements in telephonic systems 


and apparatus. (The Western Electric Co., United States.) - 
August 31, 1898. 


18,09. W. W. Mantis. Kidderminster. A means of making an electric 


contact by pulling a cord or wire. 7 ! А 


18,630. А. SurgLs. Glasgow. Improvements in couplings for connecting 


together the electric wires as used on railway trains Íor electrical 
communication and auch like. ot 


18,649. J. М. Morratr. London. Improvements in guide-rodes and 


solenoid cores of arc lamps. 
September 1, 1898. 


18,702. A. ScHANscHIEFY and А. E. Hopson. | Halifax. Improvements 


in electricity accumulators. 


18,740. Sıemens Bros. AND Co. (Глмітер). London. Improvements in 


safety fuse apparatus for electrical installations. (Siemens and 
Halske, Aktien-Gesellachaft, Germany.)“ oe 


18,743. J. F. L. MoELLER and E. А. G. STREET. London. Improvements 


relating to the extraction of chromium by. electrolysis. 


18,750. R. LoI N IoN. London. An improved coin-freed electric machine. 
18,754. J. C. Lovr. London. Improvements in electric tramwaye and 


railways.” 
September 2, 1898. 


18,806. A. GRAHAM. London. Improvements in telephonic apparatus. 
18,807. A. Winton. London, ~ Improvements in electric sparkers for 


explosive engines“ ae 
18,820. G. B. BowELL. London. Improvements in or relating to electri- 
cally illuminated signs or advertisements. 
September 5, 1898. | Е 
18,847. М. Е. Есір. Stockton-on-Tees, Improvements in electric 
batteries. | | 
18,854. А. F. Evans. London, Improvements in electrically igniting 
oharges of internal combustion engines, 
September 5, 1898. 
18,894. A. SurELs, Glasgow. Improvements connected with electrical 
signalling or communication on railway trains, 
18,900. R. Е. Hatt. Birmingham. Improvements in electric arc lamps. 
18,907. W. BLANCKENHORN. Germany. New and useful electric awitch 
device for the temporary lighting of staircases, floors, cellars and 
the like, also for indicating the heating of shafts and bearings, and 
for fire alarms.* d ie ж : 
18,940. C. D. Ава. London. Improvements in alternating current arc 
lamps. (Н. О. Swoboda, United States.)* os 
18,941. C. D. ABEL. London. Manufacture of homogeneous mixtures 
for the incandescent bodies of electrical glow lamps. (Allgemeine 
Electricitäts Gesellschaft, Germany.)“ ö 
18,956. C. PoLLAK. Loudon. Improvements in or connected with elec- 
trolytical.condensera and electric current directing devices. 
18,958. E. Ерзен. London. Improvements relating to the electrolytic 
decomposition of alkaline salts, | | [ ii 
September 6, 1898. 
18,964. A. E. Влхскоғт. Long Eaton. An electric stop motion aud ten- 
sion device for warping and like purposes. . 
18,975. W. Н. Татіов, . Manchester. An improved electric high and low. 
' tension fuse head for blasting, mining and the like purposes 
18,981. G. Bishor. Salford, Electrieal high toltage ceiling rose ora ut-out, 


"x 
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SPECIFICATIONS PUBLISHED. engineers, iron and brass founders, coppersmiths, &c. The first subscribers 
|] vu : Е are :— John Е. Bunce, W. Midgley, Н. Skelton, S. W. Turner, G. R. Pear- 
5 Specifications can now be obtained at the uniform price of son, L. Saville, and Н. Siddall. The first Directors are John E. Bunce, 


1897. 
18,7184. SHoRT. Electric railways and tramways. (Date claimed under 
Patents Rule 19, Aug. 13, 1897. 
16,774. SaNcHE. Electric appliances for medical and other purposes. 
18,796. McDoucaLt, Secondary or storage batteries. 
18,941. Јомак (Vester). Electric alarm and registering apparatus. 
19,451. Apaxs. Electric lampe. | | 
20,065. BERGTHEIL, WiLson-Youxa and Brown. Electrically operated 
| gigging machinery. 
20,669. BLACKBURN and Spence. Automatic brakes for electrically-driven 
machines. | 
20,914. RAPHAEL. Coin-freed electricity meters. . 
21,109. Davy and THomMas-Davigs. Bobbins and cores of solenoids for 
enclosed electric arc lamp. : 
. Coss. Electrical water-level indicator or recorder. 
. MILLs (Pomeroy). Electric arc lamps. 
. Brown, ScuuipT and MACKENZIE. Compound or material applic- 
able for electrical or heat non-conducting or insulating purposes. 
BELFIELD (Tingler and Shallenberger) Phase adjusting and 
regulating methods and means for alternating current apparatus. 
JoHNSON (Pollak)  Electrolytical current-directing devices and 
transformers. | | 
. Nernst. Electric incandescence lamps and apparatus or appliances 
in connection therewith. | | 
. KorTGEN. Fixing of insulating devices on walls or the like. 
. EVERKD. Covers or domes of the switches of electrical glow lamps, 
which improvements are also applicable to other electrical switches. 
. HELBERGER,. Manufacture of electrical resistances of metal foil. 


1898. 

. MiNBHALL. Electrical switch apparatus. 

Gent. Apparatus for electrical illuminating or displaying 
letters, figures, designs, pictures, signals, and their like, princi- 
pally adapted for advertising purposes. 

LAKE (Tesla). Electric circuit controllers. 

. BRowN. System of electrical communication for use in telephony, 

telegraphy, and the like. 
JOHNSON and LuNDELL Apparatus for controlling electric 
currents of high tension and great quantity. 

. Epwarps (Emanuel) Electric generators. 

Lona and ScHATTNER. Prepayment electricity meters. 

800. Бит. Electrical heaters, rheostats, and the like, having com- 

minuted resistance for the electric current. 

. FLECHTENMACHER. , Electric railways and tramways on a road 

contact system. 

. GARLAND. Electrically operated cloth cutters. 

. BETTERMANN. Electrically ignited fuses for blasting purposes. 

. Massari. Electric telephone transmitters. 

WEBER. Bonds or connections for the rails of electric railways. 

OxLEy. Drums for holding electric cables, and covers to be used 
with such drums. 


Охікү. Drums for holding electric cables. 


COMPANIES’ MEETINGS AND REPORTS. 


Willans and Robinson (Limited). 


The ninth half-yearly report of the Directors of this Company, to be 
submitted at the ordinary general meeting of the Company at Rugby, on 
Oct. 5, states that, after writing off as depreciation from plant, patente, 
&c., the sum of £5,591. 3s., and paying interest upon debenture stock, the 
balance to the credit of profit and loss account for the half-year (including 
£2,012. 188. 3d. brought forward) is £19,534. 18. 6d. Out of this the 
Directors propose that dividends be paid at the full rate of 6 per cent. per 
annum upon the Preference shares, and at 8 per cent. per annum upon the 
Ordinary shares, together amounting to £9,476. Зв. 8d. The amount pay- 
able to the original Directora, in accordance with the Articles of Association, 
is £2,616. 10s, 114., leaving a balance of £7,441. 6s. 11d. From this the 
Directors propose to carry £2,000 to the debenture redemption fund and 
£3,000 to the reserve fund (against £1,500 last half-year), leaving a balance 
of £2,441. 6s. 11d. to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
m — 

ARCAS STANDARD SILVBR-PLATING AND MANUFACTURING SYNDI- 
CATE (LIMITED)— This Company was registered on Sept. 10, with в 
capital of £10,C00 in £1 shares, to acquire, develop, werk and deal with 
letters patent No. 13,460 (1891) and No. 1,391 (1892), granted to Mr. 
Sherard O. Cowper-Coles and to the London Metallurgical Co. (Limited), 
for improvements relating to the coating of articles with a new metallic 
alloy by electro-deposition, and to carry on the business of silversmith, 
electro-platers, &c. 

BUNCE BROTBERS AND CO. (LIMITED!.—This Company was registered 
on Sept. 8, witha capital of £3,000 in El shares, to acquire the business 
now carried on under the style of Bunce Brothers and Co., Halifax, and, 
to carry on the business of electrical fitting and accessory manufacturers, 


Joseph Bunce, and Lawson Saville. 


ELECTRICAL INKLESS PRINTING SYNDICATE (LIMITED.—This Com- 
pany was registered on Sept. 19, with a capita! of £70,000, in £1 shares, to 
acquire, develop, work and deal with Patent No. 27,243 (1897), for improve- 
ments in the printing or reproduction of words, figures, or designs upon 
paper, textile fabrics or other surfaces, to enter into an agreement with 
Frank L. Sanderson, and to carry on the business of stationers, printers, 
electrotypers, engravers, &c. The subscribers are: Н. J. Squier, А. L 
Sanderson, J. Robertson, H. T. Lederey, N. S. Galotti, F. Larpent and 
E. C. Homer. 

GEORGE F. MILNES AND CO. (LIMITED).—This Company was registered 
on Sept. 10, with a capital of £150,000, їп £10 shares, to acquire the 
business of George F. Milnes and Co., Birkenhead, and to carry on the 
business of manufacturers, builders, importers, and exporters of and 
dealers in cars, carriages, tramcars, tramways, wires, poles, electrical 
apparatus, cable apparatus, motors, &c. The first directors are: George 
F. Milnes, William H. Edwardes, Alexander Bruce and William Busch. 


BERRENBERG ELECTRIC LAMP SYNDICATE (LIMITED).—The statutory 
return to June 27 has been filed. The capital is £10,000 in £1 shares, of 
which 100 are Founders. 6,100 Ordinary and 100 Founders have been 
teken up, aud the latter have been issued as fully paid ; 5s. per share has 
been called on the Ordinary. 

BRITISH ELECTRIC METER CO. (LIMITED). —The statutory return to 
July 6, gives the nominal capital as £5,000 їп £10 shares, of which 225 
have been taken up and the full amount has been called. 

BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO: (LIMITED). 
—The statutory return to Aug. 29 has been filed. Toe capital is £50,000, 
in £1 shares, of which 35,000 have been taken up; 20,000 have been 
issued as fully paid, and 108. per share has been called on the remainder. 

CROMPTON AND СО. (LIMITED).—The annual return to Aug. 4 has 
been filed. The capital is £162,0CO, in £3 shares, of which 32,098 have 
been taken up ; 2,000 have been issued as fully paid, and the full amount 
has been called on the others. : 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LIMITED).— 
The annual return to Aug. 12 has been filed. The capital is £1,000,000, 
divided into 150,000 “А” and 50,000 “B” shares of £5 each; 106,100 
of the former and 23,564 of the latter have been taken ир; 10,000 
* A" have been issued with £3 per share considered as paid, 89,261 “A” 
issued with £2. 108. per share considered as paid, and 17,139 “А” and all 
the “B” shares are considered as fully paid. 104. per share has been 
called on 89,261 “ А” shares. 

GLOBE TELEGRAPH AND TRUST (LIMITED).—The annual return to 
Aug. 9 has been filed. The capital is £5,000,000, divided into 250,000 
Preference and 250,000 Ordinary shares of £10 each ; 180,042 of the former 
and 180,227 of the latter have been taken up, and the full amount has 
been called. 

NEW ELECTRIOITY SUPPLY SYNDICATE (LIMITZD).—The statutory 
return to Aug. 8 gives the capital as £40,000, in £1 shares, of which 


$5,000 have been taken up; 30,000 are considered as fully paid, and £1 
per share has been called and paid on the remainder. 
CITY NOTES. 
— P 
MEMORANDA.—Bank rate 3 per cent. (Sept. 22, 1898) Price of 


silver 28,4. per os. (Sept. 22). Consols (28 per cent.) 1091— 1094 for 
money, 1091—1091% for account; 24 per cent. 104}—1043 (Sept. 22). 
Stock Exchange Settling Days: Consols Oct. 3; Stocks and Shares 
Continuation Daya, Sept. 27 and Oct. 11; Ticket Days, Sept. 28 and 
Oct. 12; Pay Days, Sept. 29 and Oct. 15; Mining Share Carry-over Days, 
Sept. 26 and Oct. 10. — 


SIR W. d. ARMSTRONG, WHITWORTH AND СО. — The Directors’ report 
states that the profit for the year ended June 30th was £499,519. It is 
proposed to pay a dividend of 2з. 8d, and a bonus of Ad. upon each of the 
£1 ordinary shares, being equal to 15 per cent., and @ per cent. per annum 
on the Preference shares, leaving £2,625 to be carried forward. 

BORDEAUX TRAMWAYS AND OMNIBUS CO. (LIMITED), —A dividend of 
5s. per share on 10,000 Preference shares (Nos. 1 to 10,000) and an interim 
dividend of 4s, per share on 23,207 Ordinary shares (Nos, 1 to 25,207) have 
been declared payable on the 19th prox. Coupons No. 31 are payable by 
the Union Bank of Scotland, 62, Cornhill, London. 

BURY, ROCHDALE AND OLDHAM TRAMWAY CO. (LIMITED).—At the 
annual meeting of this Company, last week, the Chairman (Mr. J. Coomer) 
referred to the question of the adoption of electric tractiun on their lines. 
He denied that the Company blocked the way; the delay was due to 
the restrictive legislation of 1870. | . 

DIRECT SPANISH TELEGRAPH CO. (LIMITED). The Directors of this 
Company have decided to pay, in addition to the dividend at the rate of 10 
per cent. per annum on the Preference shares, an interim dividend at the 
rate of 4 per cent., free of income tax, on the Ordinary shares, both for the 
half-year ended June 30, 1898, and payable on Oct. 1. 

BVERED AND CO. (LIMITED).—The Directora of thia Company bave 
decided to pay an interim dividend of 74 per cent. per annum for the 
ir has ended June 30 last, warrants for which will be posted on the 

inst, 
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LONDON AND GLOBE FINANCE CORPORATION (LIMITED).—At the 
meeting of this Company, on Tuesday, the Chairman (the Marquis of 
Dufferin and Ava, K.P., G.C.B.), in the course of his address, said that 
they were engaged in the building of the Baker-atreet to Waterloo electric 
railway. The line would be дш. lfur. in length. Commencing under 
the Waterloo station of the London and South-Western Railway 
(where it would have communication with tbe platforms of that 
Company and with the Waterloo and City Railway), it would cross 
under the river near Charing-cross bridge, where there would be 
a station to exchange traffic with the District line. The route fol- 
lowed would then be up Northumberland-avenue, along the south 
side of Trafalgar-square, where there would be a station. Then it 
would go up the Haymarket to Piccadilly-circus (where the next station 
would be), thence up Regent-street to Oxford-circus, where there would 
be a station which would connect with the Central London Railway, 
thence up Great Portland-street into Regent's-park, turning in a westerly 
direction to Baker-atreet, where there would be a station connecting with 
the Metropolitan Railway, and the northern terminus of their line would 
adjoin the station of the Great Central Railway Company. From the 
point of view of convenience to the general public the line would be the 
moet important of any of the electric railways, Running as it did north 
and south, and competing with no other railway or tramway, it would pass 
through the most important shopping centres in London, and be within 
easy reach of шару theatres and other places of amusement. Moreover, 
the facilities which it would afford for intercommunication with other lines 
were probably without precedent, connecting as it would at important 
points with the systems of the London and South-Western, the Waterloo 
and City, the South-Eastern, the District, the Brompton and Piccadilly 
Circus, the Central London, the Metropolitan, and the Great Central Rail- 
ways, and it would form a connecting link between the districts north of 
the river and the tramway system south of the Thames, which now dis- 
charge their thousands of passengers in the vicinity of Waterloo atation. 
The line was now in course of construction, the contractors being Messrs. 
Perry and Co. The engineers were Sir Benjamin Baker and Mesars. 
Galbraith and Church. The construction of the line was being pushed 
forward with a view to its being completed and open for traffic at the 
earliest possible date. At present the London and Globe Co. were 
furnishing all the morey for construction, and they might decide to com- 
plete the entire work themselves, or they might, on the other hand, float 
it as a separate undertaking. In view of their extensive undertakings, 
and especially that, of the Baker-street and Waterloo Railway, they would 
shortly offer for subscription the 400,000 Ordinary shares which were 
reserved to provide additional cash capital. | 


OTTOMAN GAS CO. (LIMITED).—At the meeting of this Company, on 
Tuesday, the chairman (Col. J. Le Geyt Daniell) said, that as they had 


of their business show an improvement, As ‘regards the consumption of 
electricity, it was expected that during the current half-year a still 
further improvement would be manifested. A large number of remunera- 
tive extensions of mains and services had been made, and applications 
were in hand for further extensions, which, on approval, would be carried 
out at the earliest possible opportunity. The electrical operations show a 
profit of £190. 2s., against £156. 9з. 3d. in the previous half-year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed Wednesday, the 28th inst., a special settling day in the further 
issue of 3,000 Ordinary £5 fully-paid shares (Nos. 27,001 to 30,000) and 
5,000 £5 Five per Cent. fully-peid Cumulative Preference shares (Nos. 
57,001 to 60,000) of Willans and Robinson (Limited) Application bas 
also been made to the Committee to appoint а special settling day in and 
to grant а quotation to £100,000 Four per Cent. First Mortgage Deben- 
ture Stock of Davey, Paxman and Co. (Limited). 


WESTERN AND BRAZILIAN TELEGRAPH OO. (LIMITED).—We are 
informed that the proposed agreement between this Company and the 
Brazilian Submarine Telegraph Company, which was made on condition that 
shareholders holding three-fourths of the share capital of the Western 
Company agreed to exchange their shares for shares in the Brazilian Sub- 
marine Company, has now been ratified, the holders of considerably more 
than the required number of shares having signified their assent, and the 
agreement, therefore, comes into operation. Shareholders of the Western 
Company exchanging their shares will henceforth share equally in all 
dividends declared by the Brazilian Submarine Compeny in respect of 
profits accruing from July 1 last; Western and Brazilian Compeny's 
shares remaining unexchanged will depend, as heretofore, upon the profita 
earned by that Company. It has, however, been decided to prolong until 
Oct. 20 the period during which consents to exchanges of s may be 
sent in to the Western Company, This Compeny's traffic receipta for the 
week ended Sept. 16 (after deducting 17 cent. of the receipts 
payable to the London Platino-Brasilian Telegraph Company, Limited) 
were 25,185 

WEST INDIA AND PANAMA TELEGRAPH OO. (LIMITED).— The eeti. 
mated amount of the traffic reoeipts of this Company for the half month 
ended Sept. 15 is £4,240, against £1,520 in the corresponding period of 
the year 1897. 

WILLANS AND ROBINSON (LIMITED).—The registers of transfers arid 
members are closed, prior to the ordinary general meeting, from the 2186 
inst. to the 5th prox., inclusive. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Line. 


Amount. 


à bod Inc. 
obtained a concession on rather onerous conditions, it would be rather | t. or Dec. 
adis mm if the Turkish Government gave someone = the power of 1898 £ £ £ & 
supplying electricity. Не had been in communication with the Foreign Д 
Office on the abject, and they had been backed up by Sir Philip Currie. "Birmingham Tramways. Sept.17 4,055 |+ 325; ... es 7 
The Company had nominally the right to supply electricity, but this was 1 C 5 „ 15 801 f 141 24, 12,542 |+ 1,565 
not set out in their concession. ' eode ni s sin | „ 17| 996 .. 10| 9,915 | ... 
ROYAL BLECTRIC COMPANY OF MONTREAL.—The Directors of this | *Bristol Trams & „ 16 3,585 ＋ 696| 11 36,899 + 6,676 
Company have declared a dividend of 2 per cent. for the quarter ended City & South London Ry. „ 18 | 900,4 4| 12 11388 (+ 5.5 
August 51 (being at the rate of 8 per cent. per annum) payable on and | Dover Corporation .....| „„ 17 | 240 .. 24 4,60 — 
after October 1. Coupons due Oct. lst on the Company's 44 per cent. DublinUnited(Southern) „ 16 | 1,025 + 277 11 12,535 + 3,442 
в vini for £154,000 will be paid by the Bank of Montreal | Liverpool Overhead Rly.) „ 18 1, 495 |+ 94 12, 19,946 |+ 1,930 
urch-lane, E.C. *Sheffield Tramways...... 18 | 1,031 T 10 vs 955 
ROCKHAMPTON (QUEENSLAND) GAS AND СОКЕ CO. (LIMITED).— The | South Staffs, Trams...... - 37, 23,301 |- 166 
Directors’ Report for the half-year ended June 30 states that both sections * Partly electrical. i 
ELECTRICAL COMPANIES’ SHARE LIST. 
Ралеңит| AMOUNT | Last | Price RATE PER Bum рони 
ОР DIVI- WREK'S PRI Wednesday, CERT. During W 
Аиотит. gatas | DOT NAMN SEPT. 14 Sept. M.. Ib. r me Sarr. 2L 
ELECTRICITY SUPPLY COMPANIES. 4 4 4. | Highest | Lowest 
6,000 10 " Bournemouth and Poole Electricity Supply Ord. d 1 93 111 — “ Я КИ 
6,000 10 ЕР Ро. 44 per Cent. Cumulative o 1 11 101 11 P és 101j ^ x 
80,00 b 3u | Charing Cross & Strand Electricity Supply Uorp, .. 12 18 12 13 21810 | February & August " um 
20,000 ) 6 2/3 Do; 42 per Cent. Preferenoe 99 эе e» c am ee c» 6 ej 6 85 8 9 8 L] oe е - 
£34,000 B 2,6 | Chelsea Electricity Supp Seana? 22 2 9 10 9 10 8 0 0 — — we of 9 
400,000 | Stock | 44% * Do. 4jY Debenture Btock (red.) ..— .: U8 115 118 115 | 818 8 Jane nd $ 2 
$1,200,000} $1,000 5% | Chicago көп 1st Mort. 5°/ 30 yearGoldBonds(red) xd 106 107 108 106 416 8 T - T 
50000 | 410 6/0 | Oisy of London Bleo. Lighting Ord. 40,001 to 90,000 26) 211 — 25) 418 1 | February & August 25) 258 
10,000 10 1/9 Ordinary 90,001 to 100.000. 24 85 24 96 в: E: m a 
40,000 10 6% Do. 6% Cumulative Pref. .. ....—e-...| 16h 17h 164 174 8 8 7 | January and July . 1% 163 
£400,000 6X |* Do. 67 Debenture Stock (red.) 2 195 150 81611 |J 0. -- 
10.000 410 = | County of London & Brush Prov. Ord. (fully paid) i i is и, E x: 13 Ж 
ою ai) | jo | фе 4zGmadaiveErefeuo ср Н о | м 15 00 o | Marek September l- а | С 
15,060 #5 8/6 House to-House Electric Lighting 8u Ord. 9 10 9 10 2.50 es "z X 
12,000 25 8/6 Do. 7 per Cent. Preference ................ 9 103 9) 103 % 6 8 | March & September | .. 
15,000 b 10% | Kensington and Knightabridge Ord. —.......... м 16 14 16 4 00 y Е = 
10,000 5 6% Do. e lat Prel. scoi... eese seno ee boe 8 8 8§ | 810 7 | January and July m 
50,000 £o eo Do. Preference em ою эю OR — oF 99 C RD 2 ap => 6 6 ej ~e - °.. - 
62,400 10 1Ю | Metropolitan Шесігіс Bu ---.2xd| 17} 19 17 18 8179 8 173 8 
000 | Stock 43 Do. Deb. Stock Mo —--..| 116 190 116 120 815 0 | Juneand December | 1:7 d 
niu 19 60 |N Hit meciric Ordinary dei i Sd ad um a 110 F IN 111 812 9 а ааа ба Бола ws i 
L] 1 е Ran 2. 9 om 95 оо GR до up e an OD ow 000 ов оо e 3 - em - ee 
125,000 | Stock | 5y River Plate Klec.lt.& ТР td. 5 1st Mor.Deb | 88 98 83 — 98 881 = ін рч 
150,000 | $100 $2 | Royal Electric Company of Montreal Shares 142 145 148 146 611 0 M M 5 
180,900 100 x * 35 t ist Mori. Deba. ............ wae} 194 16 105 107 4 511 | April and October - " 
81,980 5 88. James and Pall Mall Electric Ordinary ...| 17 18 17 18 4 811 | February & Augus | 179 р 
30,000 b she Do. 7 per Cent. Preference e. = = w.. =~ 9 10 9 10 810 0 " " à кә 
450,00) Stock | 4% |* Do. 4 Per Cent. Debenture Stock (red) .... 1% 18 106 108 814 1 | June and December = = 
65,000 5 as South London Electric Supply Ordinary (£8 paid). 23 83 . n ц А Vi ре 
1448 - 5/0 Westoipster Bleotrio Supply Ordinary ... . . 15 17 1 и - 16 9 Maroh & e E 1644 E 
kshire e. use эе 99 us ог аю оо о» ebr uary “з i 
13,026 | b 5 Ше (a4 paid) CCC 5j б A 83 818 6 | February uly.. - és 
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TELECRAPHS - 4 s. d. Highness wa 
£124,400 "African Direct Telegraph 4% Mort. Deb. (red) .. . 100 104 100 10 817 4 | January and July " 2 
25, Amazon Telegraph .............. du in ds cm GE Gio din um 6 7 6 T. e: © * ore 
2125, 000 Do. 5 per Cent. Debentures eee ee IIl „„ 92 95 92 95 5 5 8 * * u.s 
47 05,500 American —— — 22 — а а =.. 64 67 63 68 4 11 7 Feb., May, Aug., Nov. б a 
28,047,220 СТОЙ садә ene BUB ШТ 1153 116 5 3 11 Ee > 11 1 
ү Brian rema pes d d Series, 15060 - uh. H$ 112 ц 4 61. [ — 
' 4 еп n — une an d - 
.000,000 oog Cabie Capital Stock .. . . kd 18) 19) 180 190 4 4 3 | Jan., Apr., July, — ^ 
£9'8,297 |- 4 per Cent. Debenture Stock .... -| 105 107 105 107 815 4 * В 103] 103} 
16,000 Cuba — д Ordinary(Deferred) „= == = – 5} 9} 83 91 715 7 | February and =, 
6,000 Do. Preference 10 per Cu... 15 16 15 16 6 50 m K 154 Мык 
12,981 Direct Spanish (Ordinary) —.—..———-—-—--—- 2 5 4 6 4 811 April and October .. - - 
6,000 Do. 10 per Cent. Cumulative Preference 10 11 10 11 4 12 10 - - 
420,000 Do. & per Cent. DBebentures . 103% 106% 103% 16% | 4 5 6 January and July - ЭЎ "T 
60, Direct United States Cable ... e lly 12 là 12 5 8 4 |Jan., Apr., July, Oct.) lip | ug 
£120,000 Direct West India Cable 44% Reg. Deb. (red) »»..|- 200 108 190 103 25 — ^t 
410.000 Eastern — ЖЕ Guide we sees 17} 18} 171 13 8 16 9 Jan., Apr., July, Oct 184 1 
£',295,000 Do. "H1 per dent. Pref. Stock .-..... 104 107 105 108 вво " 10 106 105 
1,4 52,268 Do. &4рег Cent. Mort, Debenture Stock (red. ) 125 121 128 20 8 2 8 | May and November m ә 
489,900 * Do. Sper dent Dehentnres. i809 . 2, . 1^0 163 "0 10; 417 1 | February & August aa + 
£500,000 Do, Provident Certificates 50% paid ........ 52 55 t2 51 + T T 
Е Basvern Kxtension Tee 174 18 171 18 817 9 Jan., Apr., July, Oct. 174 1 
£82 1,000 Do. ( per Cent. Debeufure Stock  .. | 14 198 185. 129 8 2 4 | February & A 125- 
216 20) * Do. 5 p. c. (Austin. Gov. Sub. } Debs. 190 (reg. ) 99 103 99 103 4 17 1 | January and July .. - „ 
£74,400 Do. (Bearer) .. 10) 103 100 103 417 1 % " T e 
485,100 "Esstern and S. African. 5p. c. Mor. Bob. ,190€ (reg.) 99 103 29 103 417 1 " " - — 
£10,500 Do, (Bearer) s. — = ee o 100 103 10) 108 4 17 1 " "n .. LII 
£300, s ae 4% Mortgage Debentures, 1909 — wap fies 102 10; 10? 105 816 4 | Fe & August d 400 
4200, 000 Do. 4% Mauritius Sub. Debs. (red.) 108% 107% 104% 1077 816 4 Novembir ы - 
180,227 Globe Telegraph and True 112 129 12 123 4 8 8 Jan., Apr., July, Oct 12 uj 
180,042 E € ae € FIRM: S ы ores са at, p's = m E 17% 39 7 July НН * 
150,000 reat Northern of Copenhagen. m: 2 9 80 з 0 8 Januar; A >. 
4150,000 * po Брег Cent. Debs., 1888 issue Series “В” 101 104 101 104 416 2 | March & Age, Jal 103; m 
£97,800 ] Halifax and Bermuda Cable a% Ist Mort.Deb.(red) 190 104 100 104 4 7 0 | June and December T — 
17,000 Indo-European 61 54 51 51 117 7 | May and November 5: - 
2100, 000 London Platino- Brazilian 6 per Cent. Debs., 1004. 11) из 11) 113 5 6 2 | March & September ve - 
£100,000 Pacific & European Tel. 4% Guar. Ређа. (red). 105 1:8 105 103 814 3 | June and December - - 
11,889 „ айке зә гета гана 8 9 8 3 4 811 | April and October - - 
8,881 Submarine Cables Trust B— 9 9 9 o "n9 9 9 o — ee 136 141 186 141 4 5 1 n n LJ - 
200,000 * Do. брег Cent. Debentures (red. 99 1c2 99 102 418 0 | March & September 100$ - 
£150,000 * ро. 4per Cent. Debent ure 104 107 101 107 815 2 | June and December T "t 
88,821 West Indis and Panama ps — == -= == == <= == = =o » + 1 14 1 1} а May and November 1% e. 
84,568 6 per Cent. lst Preference m. = -= —..... 9} 91 91 £3 6 3 1 7 = % „ 
4,009 Do. per Cent. 2nd Preference mes =e me s.. 6 5 6 8 710 0 " А а P 
280,000 Do. Брег Cent. Debentures = oa naai, 105 108 105 108 413 3 | January and july- | .. "i 
64,260 Western and Brazilian Ordinary = =. =. =s = se == ~= . 1i 121 12 12 318 0 | May and November 10 ** 
83,129 Do. б per Cent. Preferrea Ordinary = = = ~ 8 #1 8 8 48 2 E m os 
83,129 Do. pei Ordinary ..........----.. 4 44 4 44 vin 5 ч : 
£389,521 Do. per Cent. Debenture Stoch 107 110 107 110 813 1 | June and December 1074 — 
1,168,000 , Western Union 7% 1st Mort. (Bull ) Bonds 1902| 105 110 106 110 6 7 10 Feb., May, Aug., Nov. - — 
£158,100 Do. 6 рег Cent. Sterling Bonds (red.) 9 1(8 93 103 516 6 | March & September - - 
TELEPHONES, | " 
44,000 Chili Telephone (fully paid) — ———- 22 8} 2 8 6 8 1 Aut 2 - - 
224,850 Consolidated Telephone Const. & Man afacturing . A 3, 4 i 67 0 | Jay * uc vedi sin 2 — 
28, Monte T Telephone 6 per Cent. Preference .. d 2 21 ә} 7 5 6 [October = $ 1 
597 National“ ow = == о == «4 o $ 5 53 5 5$ 5 6 8 | February & August $ t 
16600 Do. брег Cent. Cumulative. 1st Pref. тару 13 15 i 15 4 9 0 it " ] ^ - 
15,000 Do. 6% Cumulative 2nd Pref. —.......... 13 16 13 15 4 0 0 " " E 2 
250,00) Do. 6% Non-Cumulative Brd Pref ....... ta 59 58 58 4 sill He s 55 
1,829,471 * Do. Debenture Stock 347 (red.) 100 105 100 105 8 6 8 | June and December 103) 105 
171, Oriental ne.. me = «4 ------ | a з 6 13 4 | April and October.. - - 
58, United River Plate . = 4i 4 4 4} 6 6 5 July Sess uan E CREE | — - i 
£161,788 * Do. 6 per Cent. Debenture Stock (red.) ya ent y 103 106 108 106 414 4 | Juneand e» T 
ELECTRIC MANUFACTURING, &o., COMPANIES. l 
90,000 Brush Electrical Engineering.. ~ — = -= — ee Rd 1} 2 1} 2 8 0 0 8 2 y 
90,000 Do. ё рет Cent. Pref. Non-Cumulative — = 2} 24 234 — 98 5 11 T 20 
2195,00) Do. á} per Cent. Perpotual Debenture 8 Stock 107 111 107 111 4 1 1 | Feb à August Ра - 
£50,000 * Do. 2nd Debenture Stock (red. 102 105 10! 105 4 5 9 | June December й - 
£20,000 Callender's Cable Construction ......-. awe 10 It 10 11 618 8 - E 
£90,000 Do; 462% lat. Mort. Deb, (red) ss sss cased. ы 108 111 1.0 113 40 6 November and May 1% nu 
800,000 Castner-Kellner Alkali Co. (fully paid) . "T là 18 14 1 VE 5% a - 
£0,000 Chadburn's Ship Telegraph Ordinary ..... * 13 14 14 1 ы = — — t 
50,000 Do. 6 per Cent. Cumulative Pref. . -= 1 14 1 1 * i. 14 — | 
32,028 Seen ien ы 98, 5 озу — 5 eM TAE — 13 21 1 24 * t1 - 
£82,850 0. 57 First Mo eb. (re ^ 89 94 89 94 5 6 5 | January and J ee e 
99,261 Edison and Swan United (“A“ Shares) (£3 pald).. | 21 23 2} 23 61) 5 | February & pe 2} .. 
17,189 F ͤ——— они etsa Ga на 4 5 4 5 6 0 0 - - 
A194 023 Do. 4% Mortgage Debenture Stock (red.) 101 103 101 103 817 8 June and December “ - 
17,400 Edmundson's Electríc.Corporation Ord (fully paid) 5 54 5 54 2 3 2 | Half.yearly . t - 
110,000 Electric Construction Co. (Limited) 2 24 $1 2 412 6 | February & "August — T 
95 Do, 7 рег Cent. Cumulative Fref 2 3} 21 8 4 6 2 August 9] à 
£111,100 Do. 4% First Mortgage Deb. (red.) ......... 105 107 105 107 818 2 2 ES m 
31.196 Elmore's TENE Јар г ra rei RÀ 4 4 à е. * = m 
12,600 Henley's Telegrap orks Ordinary ..----. £04 21 20 21 6 011 bruary ugust do Е 
8, 35 7 per Cent, Preference sss ee. 18 10 Ty 10 813 8 = А x UN — - 
450,000 44% Mortgage Debentare Stock (red) . 10 1 10 115 818 8 z 4 2 Е 
60, India. Rub er, Gutta Percha, &c., Work 123 233 924 233 1 5 1 " nm ы 
800,000 * Do. irst Mortgage Debentures (red.) — 162 1)6 103 107 816 2 March & tember 1 E 
87.85. тайый nstruction and Maintenance £9 43 89 43 4 3 9 | March and July... 40 - 
£160,000 | * Do. 6 per Cent. Bonds (red.) 1899 ---.| 100 103 100 из 417 1 Ja mary and * ii. - 
£23, 6 Willans and Robinson Ordinary eee 71 8 1 в} 4 410 | А ril and October... & - 
&$3, 500 Do. 6% Cumulative Preferen eee 63 7 6 7i 4 2 " x z = 
£100,000 Do. 41X Wir Mort, Debs _ ~ a m – — m = 106 103 106 108 818 8 | May and November - 
ELECTRIC RAILWAYS, TRAMWAYS, &o. a 
12.000 Blackpool and Fleetwood" Tramways ............ 13} 144 133 14 А li 
25,000 | Bristol Tramways and EERUEO ͤ—ͤ—„L— 2 — 211 211 219 22 214 7 n 2 ; 
25.000 Do. (Es paid d 16 164 16 16} 1 131! = 2 * 
£90 410 e eva eéde vet verse spes | 121 121 121 123 5^5. А s -. 
80.000 British Electric Traction Ordín: АГУ ЖУРУ УЛУК ET 164 17 173 17 2 i 17 r 
10,000 | Do, 6% Cum. Pref. (fully pd. & £2.108. prm. pd.) 13 14 13 14 4 5 9 y 13 ип 
84,440 Calcutta o д NOE 44 54 4} 54 2 ч 
£35,250 Central London Ordinary m. e me se ma =e e -a me m + 10 10i 1) 10 219 8 | Juneand December а 
1 e e Com UM cU) AM V [ow аала x ul 
A F А C i — 2 É 19 
5 УА Do. ay poet sa MM a лү РДЕ P 21 54 "E ү 315 7 | January and T" na ^ 
9.251 #10 5% le. ò% Ferpetu tore no 144 154 14 1 * * * 
£187,701 Stock 4» Lo. 47 Perpetual Doben ure. I» 138 136 133" $ t 0 укам рау 
20,000 | 0 67 Dope Tramways Ordinary  ....... inate pike ^ | 164 164 164 1 2 3 9 | Marché september 
19000) 10 | 65 | Lv apool Overhead Rallway Ordinary -: | ad ш da HS >) ааа 
87,690 2 279 —g[k—ͤ—I[ U | 10 107, | ч 4, vM 
„ FVV ш 109 1н 8 E nefi 4 , 
УБ — —— a 
10, 000 £5 8 | New General Traction 6% Cumulative Pret 245. 6} mie 109 | 815. 5 275 
£540,000 | Stock 8 Waterloo snd City Ordinary 195 181 126 781 284 
* In calculating the yield on this security. allowance has been made for accrued interest, bu —— 7 
Digitized by Sue 
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Tramcars 


E lectric, Steam, 
Cable, 


Horse Traction. 


FOR 


OR 


^ i 


BUILT BY ТНВ 


| BRUSH ELECTRICAL ENGINEERING 


CAUTION ! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL'S ASBESTOLINE. 

It can now only be obtained 
from us or our Agents 
under our registered name of 


Snowdrift 
Lubricant, 


of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 


MANCHESTER— 4! Corporation 
Street, C. H. Berry, Agent: 

LIVERPOOL —2 Strand Street, 
Berry & Smith. 
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Locomotives, 


Carriages, : 


AND 


Wagons | 


FOR 


Light Railways. 


BOGIE ELECTRIC TRAMCAR. 


COMPANY, LIMITED, 


. 49, QUEEN VICTORIA STREET, LONDON, E.C. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 


(Late The Boiler Insurance and Steam Power Company, Limited), 
THE ORIGINAL BOILER INSURANCE CO. 


Head Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1809. 


| Subsoribed Oapital, £375,000. 


Boilers and Engines Insured and Inspected. 


Rates quoted to meet the 


WORKMEN’S COMPENSATION ACT. 


Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee insurance. 
individual Accident Insurance. 
Upwarde of 40,000 Boilers and Engines under supervision. 


J. F. L. CROSLAND, M.Inst.C.E., M.LM.E., Chief Engineer. 
EDWARD HADFIELD, Secretary. 
Application for Agencies Invited. 
FOR 


S LAT ES ELECTRICAL WORK, 


Easily Drilled and Free from Metallic Velns. 


£namelled Panels, Bases, Disos, &o. 
QUICK DELIVERIES. 


JONES, INCHAM & CO., . 


TUDOR МАТЕ WORKS, GROESLON, B.8.0., NORTH WALES. 


SPECIALLY SELECTED 


xxxiv. THE ELECTRICIAN, SEPTEMBER 23, 1898. 
THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 


CONNEOTIONS. 
DUE c0 m 
Аа WA s © 


o Li T | 
CABLE COMMUNICATIONS - | 
те» £ 


EN IN OONNECTION WITH тнв oes (LIMITED) 
EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 


EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
ЕЕ TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL 


OF THE 


j f 


TH HB 


By DIRECT TRIPLICATE CABLES, to У, — Malta, Egypt, Aden, 

" ап пата. _ 

Ву DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Halnan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Deiagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. . 

By pido Ts N to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius 

n anila. — 4 
| ы Telegrams should be sent from the Company's Stations— 
LONDON—II, OLD BROAD STREET, Е.0.: 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLRORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. | ЕНН 
MANOHESTER—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


| COMPANY'S LEVANT SYSTEM: m 
Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandia, Rettimo, Canes, 

Rhodes, Trieste, Corfu, Zante, Patras, Corinth, Athens, бе halons, Santa Maura, Tinos, Andros, Zes, si 
© Greek islands. : 1 M 


B е 
LI 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections, 


" 


паеш" WV LA HIA S'IHHURGON,UUeUeemepe 


Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or 8 
07, RUE OAUMABTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES 
Winchester House, 60, Old Broad fitreet, E.O, . | By Order GEORGE DRAPER, Зету 


// 


* 3 
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TELEPHONE No. 15,007. ‘TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & COULTY 


(BSTABLISH BD 1850). 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 


Average Annual Valuations exoeed £2,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, Е.С. 


TENDERS INVITED. 


[,ANCASHIRE AND YORKSHIRE RAILWAY. 


CONTRACTS FOR STORES, 

The DIRECTORS are prepared to receive TENDERS for the Supply of the Com- 
Dante ordinary requirments of the following Articles during the twelve months 
en 
No. 


g 31st October, 1899 :— 


No. 
1. Brake Blocks 19. Indiarubber 
2. Candles ' 20. Iron Castings n Pipes) 
3. Canvas 2 L3 n (Water Pipes) 
4. Carpeting and Rugs 22. Iron Hinges 
5. Cement 23. Ironmongery 
6. Cloth (Bunting) 24. Smallwares, Trimmings, &c. 
7. „ (Cord, Moleskin, &c.) 25. Soap 
. 8. Coach Fittings 26. 8ponge Cloths 
9. „ Trimmings 27. Steel and Files 
10. Coke (Best Foundry) 28. Sundry Tools 
11. „ (Gas) 29. Timber (English or Welsh) 
12. Copper 80. Transfeis 
18. Copper Tubing 81. Tubes Copper, for Boilers 
14. Creosote 82. Wicking 
16. Drysaltery | 
16. Fire Bricks and Clay Way Materials. 
17. Fire Hose 88. Fence Rails (Larch) 
18. Glass (Plate and Sheet) 84. Spikes 


Further particulars and Forme of Tender may be obtained on application at the 
Stores De ent, Osborne-street, Manchester, where parties are requested to cull 
and examine the samples before tendering. The sample Room will be open for this 
purpose from the 26th September to the 8th October inclusive, between 10 a.m. and 
4 p.m. Saturday, 10 a.m. to 12 noon. Contractors cannot be allowed to tender to 
their own patterns, nor can the Company's patterns be aent away for inspection, ali 
being sealed and exhibited at Osborne-atreet. 

Tenders, properly endorsed and addressed to the Directors, must be lodged with 
the Secretary not later than Ten o'clock on the morning of MONDAY, the 10th day 
of October next; any received after that date will not be considered. 

Separate Forms of Tender will be provided for each Contract; parties applying 


are therefore requested to state the particular Contract for which they propose to 


submit Tenders. 
The Directors do not biad themselves to accept the lowest or any Tender. 
C. W. BAYLEY, Secretary. 
Hunt's Bank, Manchester, 
23rd September, 1898. 


DUNDEE GAS COMMISSIONERS. 


ELECTRICAL DEPARTMENT. 


TENDERS FOR LEAD COVERED CABLES AND UNDER. 
GHOUND CONDUITS. 
The DUNDEE GAS COMMISSIONERS are pre d to receive TENDERS for the 
SUPPLY of LEAD COVERED CABLES and UND ROUND CONDUITS. . 
Specifications and Forms of Tender may be had on bs ignite to Walter H. 
Tittensor, City Electrical Engineer, Dadhope Crescent-road, Dundee. 
í Tenders to be lodged with the undersigned on or before MONDAY, October 8rd, 
898. 


Sir THOMAS THORNTON, LL.D., 
Clerk to the Commissioners. 


City Chambers, Dundee. 


HE OLDHAM CORPORATION ELECTRIC LIGHT 


COMMITTEE invite OFFERS for STORAGE BATTERIES which 
consist of 67 E.P.S. Cells and 67 Crompton-Howell Celis, each of 500 ampere hours 


capacity. The latter have been partly re-plated with Chloride positives. The 
Batteries may be inspected at the Supply Station, Gas-street, Oldham. 
Offers to addressed to the undersigned, endorsed ''Offer for Batteries," not 


later than TUESDAY, October 11th, 1898. 
ARTHUR ANDREWS, Superintendent. 
Oldham, 26 Sept., 1898. 


PLANT FOR SALE. 


LIVERPOOL JUNIOR REFORM CLUB, STANLEY STRERT, LIVERPOOL, 
ELECTHIC PLANT FOR SALE. 


I? STALLATION of Liverpool Junior Reforn Club FOR 


SALE, viz :— 


STOCKPORT GAS ENGINE, all latest improvements, 16 H.P. nominal, 24 B.H.P., 8 
large Water Tanks. 


DYNAMO, by Mather and Platt, 135 volte and 120 amperes, with fly-wheel and 


sliding ralls. Main Switehboard (with Clock on top), fitted with one volt and two 
ampere Meters, Neville Patent Automatic Switch; charging and dischargin 
Switches (10 way) Dynamo Circuit Switch and double pole Main Switch; al 
mounted on polis 
Storage Cell on wood stands. 

The whole of the Plant is in first-class working order, and is for sale because the 
Club is now lighted from Corporation mains. 


Apply CLUB SBCTETARY. 


slate in wood frame. 63 R 17 and 20 Е 3 Chloride Syndicate 


xix, 


a2 Gold Medals. 


— ммм 


Manufacturer of 
DRAWING and SURVEYING INSTRUMENTS 


Of Every Description, of the Highest Quality and Finish, at the most Moderate Prices 


— PRICE LIST POST FREE. —- 
Address: GREAT TURNSTILE, HOLBORN, LONDON, W.O, 
Telegrams, * Turnstile London." Telephone, 188 Holborn. 


* —— — — — 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


The SHARR REGISTER of this Company will be CLOSED from the 7th to the 
14th October, both days inclusive. By ord 
order, 


F. E. HESSE, Manager. 


Winchester House, Old Broad-street, 
London, E.C., 28th September, 1898. 


— ————— — 


OHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND POR EXCHANGE, are inserted in “ THE ELEBO- 
TRICIAN at the following special low rates: 

Three Limes and under 885 a M ew 18. 0d. 
Per Line after 1 "- УР i . 64. 
Nine Words to the Line. 


Oash must accompany all orders for advertisements inserted at these rates; 
if inserted to account,” they will be charged full soale rate. 


— 


SITUATIONS VACANT AND WANTED, &0. 


А SSISTANT ELECTRICIAN WANTED at Central Station. 
Must have had previous experience in Alternating Current Station and be са 
able of testing Meters, Transformers, &c., and generally saperintending outside 
department. Salary 30&. to 40s. acccording to capabilities.—Write, stating full par- 
пешин о Pee дшн experience, to ''A.C.S.," J$lectrician Office, Salisbury-court, 

eet-atreet, E.C. 


(GENTLEMAN, having thorough knowledge of MANUFAC- 
TURE of ELECTRIC LIGHT and POWER CABLES, &c., and capable of laying 
out works for production, requested to communicate, giving full particulars 
A to “CABLES,” care Lee & Nightingale, Advertising Contractors, 
тегроо 


AYING MAINS.—WANTED immediately, experienced 


MAN to take charge, contract North England, complete system, triple-con. 
centiic lead-covered armoured cables, including trench work.—Apply by letter, 
stating age, experience, salary, references, to JOHNSON & PHILLIPS, Electric Cable 
Works, Old Chariton, Kent. Also THREE experlencd JOINTER3 WANTED, 


— —— ———— 


ANTED, by Veritys Ltd., of Aston, Birmingham, a 
DRAUGHTSMAN, well up in the design of dynamos and switchboards, both 
Con DH oue and alternating.—State age and salary expected, with copies of recent 


WANTED, head for switchboard dept. in a large Manufac- 


turing Firm Only men of practical experience need apply. Ad stating 
full particulars, to R. W., Electrician Office, Salisbury - court, Fleet-street, E. C. 


Үү TREMEN WANTED for London and Country work. — 
Letters only, ELBOTRICIAN, Lyrio Theatre, London, W. 


To Electrical Workers. 
* Have you joined the 


Electrical Trades Union? 
If not, write for particulars to GENERAL SECRETARY at 
Head Office: CLUB UNION BUILDINGS, 
CLERKENWELL ROAD, LONDON, E.C. 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd., 


89, Victoria Street, Westminster, S. W. 
Telegraphic Address:  URIPOLAR LONDON.’ Telephone No. 419 Westminster. 


The objects of the Corporation are the develop- 
ment and financing of approved Electrical and 
Industrial Undertakings of all kinds. 
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..  smvaluable to. those engaged in lighting. or water works." —ENGINEERING. 
e. co Now Ready for 1898. TWENTY-SECOND YEAR OF ISSUE. 


Cas and Electric Lighting Works 


Director 


With Alphabetical List of Chairmen, 


у and St 


atisties, 


Engineers, Managers and Secretaries. 


PRICE, Cleth, Gs. net. 


LONDON: HAZELL, WATSON & VI 


APPOINTMENTS VACANT. 


29655 


ENGINE FITTER and DRIVER required at once by the 
LI GOVERNMENT of GI BRALTAR. The duties will include repair and mainten- 
ance of engines, boilers and machinery of а high tension electric light system. 
Previous experience indispensable ; engagement three years. Salary £130 а year, 
2nd class passage out and home on satlstactory termination of engagement. Selected 
Candidates will have to pass strict medical examination before appointment. Applica- 
tion.by letter, stating age and giving full particulais of experience, and accompanied 
by copies of testimonials ((not originale), with names and addresses of reference: of 
whom enquiry can be made as to capabilities and character, will be recelved by Mr. 
W. H. PREECE, C.B., F.R.S., General Post Office, London, E.C. 


i111 —?½ 
(19UNTY BOROUGH OF HALIFAX. 


ne CORPORATION of HALIFAX invite APPLICAT1ONS for the appointment of 
HoROUGH ELECTRICAL ENGINEER. Previous experience of an 
Alternating Current System, and the construction and working of Electric Tramways 
essential. Salary £300 per annum. Applications, stating age and experience, with: 
uot less than three testimonials of recent date to be sent to me not later than: 
MONDAY, the 3rd October, 1898. А 
| e By order ; 
KEIGHLEY WALTON, Town Clerk. 


—— — " == 
NORTHAMPION INSTITUTE, 


CLERKENW ELL, LONDON, E.C. ‹ 


ELECTRICAL ENGINEERING DEPARTMENT. 


WANTED at once, a JUNIOR WIRING INSTRUCTOR and ASSIS- 
TANT MECHANIC ; full time. Salary £61 par annum. 


Forms of application and further particalars can be obtained on application to 


R. MULLINEUX WALMSLEY, D.Sc., 
Principal. 


EORGE HERIOT'S TRUST. 


ASSISTANT PROFESSOR of APPLIED PHYSICS REQUIRED 
in the Heriot Watt College; Edinburgh, Salary £150 per annum. Applications to be 
made to the Principal at the College. 

DAVID LEWIS, Treasurer. 


Edinburgh, 23rd Sept., 1898. 


Manufacturer of 
ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS, 

44, HATTON GARDEN, LONDON. 
CATALOGUES FREE 


W 
Gt ORAGE 2% 


ww CARRIAGE, CYOLE, MINERS' < 
S & DOMESTIC LAMPS, PHONOGRAPHS, 4, 


ELECTRO-MEDICAL APPLIANCES, 


AND ALL THE 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. eG 
Apply for full particulars to 


1 
J. W. BARNARD, * Great Winchester St., E. C., 


bor 13, Brownlow St., Holborn, W. C. 
SOLE AGENT in the UNITED KINGDOM for **Q” and “М” Type, manufactured by 


ELECTRICAL POWER STORAGE CO., Ld., 
бтовлав BATTERY MAKERS BY APPOINTMENT TO Нав MAJESTY THE QUEEN. 
J 


NEY, LD, 1, CREED LANE, LUDGATE HILL, E.O. 


—————— 


— n —— — — — — — — — — — 


WANTED, and FOR SALE. 


VALUABLE BURGLAR and FIRE ALARM PATENT 


FOR SALE.—For particulars, &c., apply PHILLIPSON & BLols, Sherrard 
Works, Gipsy-lape, Forest Gate, E. | 


ELEOTRIU CRANES. 


Overhead Travelling Electric Cranes ; one or three motor systems.—Apply to 
SCUTHGATE ENGINEERING COMPANY, Limited, New Southgate. 


777 PRE SCR CEP АА MEME EE C E = ка ae sap 
QULPHURIC ACID.—Specially made, all strengths, for 


Accumulators. Enquires solicited. —JOHN NICHOLSON & Sons, LTD., Chem 
Works, Leeds. 


1 зм iln aee . 
QCREW-CUTTING LATHES, bin. centres, sliding, surfacing 


| gap. Treadle or power and accessories ; complete, £14. 158. Photo 6 stamps, 
| MITCHELL & Co., Tatsfleld, Surrey. 


. ̃ 7 АДО — . , iecit cen 
PLATINUM UTENSILS, SCRAP, LAMP TOPS,—Best 
prices given by Derby and Co., 44, Clerkenwell-road, London, B.C. N.B.— 


Platinum sold. 


F TT... K 
| A COUMULATOR CHARGING.—O. H. CATHCART 


and CO., having plant adapted for this Charge Cells of all 
crue promptly, thoro Д gern 
e 


mp, ag oad dar, erai Tcr palid ngn au 
or temporary e ental uses, rae ngs, : 
square, dem porary Id. telephone No. 266.) 


: HOLDEN-D'ARSONVAL 
| GA 


LVANOMETER 


— As supplied in considerable 
- numbers to the 
UNIVERSITY COLLEGE, 
GOWER STREET, 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 190,000 persons. 


ае 6 
Sensitive. 
Portable. 
Dead Beat. 


= — E — > 
UNAFFECTED BY VIBRATION. 
£6100. £500. £4 0 0. 


J. PITKIN; 5s. а Lion St., CLERKENWELL, E.C. 
SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Pore TING 
BLACKMAN couraxy zr». 


63, Fore Street, LONDON, Б.О. & Branches. 


-l 
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TEOHNIOAL CLASSES. 


KING'S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE. 


SESSION 1898-09. 
MICHAELMAS TERM COMMENCES TUESDAY, OCTOBER 4. 
The fall Curriculum tor the College Associateship іп Mechanical, Civil or Electri- 
cal Engineering, Architecture, Chemical Manufactures and Metallurgy, extends 


over a pere of three years. A shorter course of two years qualifies for the Certif- 
cate of Engineering. ` 


The Siemens Electrical Laboratory (founded by Lady Siemens) and the Mechanical 
Engineering Laboratory and Wor , the Metallurgical Laboratory and others. 
еч ү all the neoessary арр for the most advanced practical an 

wor 


PROFBSSO 
MECHANICAL ENGINEERING, David 8. Capper, M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Robinson, M.Inst.C.E. 
ELECT RICAL ENGINEERING, J. Hopkinson, D.Sc., F.R.8.; E. Wilson, 


NATURAL PHILOSOPHY, W. d. Adams, M.A., D. Sc., F.R.S. 
ARCHITECTURE, Bannister Fletcher, F. K. I. B. A. 
CHEMISTRY, J. M. Thomson, F. R. S., F. C. S. 
MATHEMATICS, W. Н. H. Hudson, M. A. 

METALLURGY, A. K. Huntingdon. 

GEOLOGY and MINERALOGY, H. G. Seeley, F.R.S. 


Non-Matriculated Students, or those who. not, wishing to attend the whole course 


are desirous of stu any particular aubject, may attend апу of the classes held 
on payment of the credited fees. ир ны 


ence of Students—There will be a few vacancies next Term. 


EVENING OLASSES. 
are held for Civil, Mechanical and Eleofrical Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Subjects. 


ADVANCED EVENING and SATURDAY MORNING CLASSES. 
in conjunction with the Technical Education Board of London County Council, will 


be held in 
Evening .. .. .. .. .. Civil Enginee Physics, Architecture. 
Baturday Morning nical Engineering, Physiology. 


For Prospectuses and all inf ааа to 
an 
ete арр THE 8ЕОВЕТАВҮ. 


King’s College, Strand, W.C. 


KING'S COLLEGE, LONDON. 


E a 


ELECTRICAL ENGINEERING EVENING CLASSE3 commenoe OCTOBER 10, 
Bpecial attention paid to ELECTRICAL TRACTION. 
Apply to the SECRETARY. 


CITY & GUILDS TECHNICAL COLLEGE, FINSBURY. 


Leonard-street, Е.С. 
SESSION 1806-90. 
EVENING CLASSES. 


The NEW SESSION begins on MONDAY, October 8rd, at 6 p.m. Lectures and 
Laboratory Work, Mechanical and Electrical Engineering, Industrial and Technical 


Chemistry, Applied Art, including Lectures on Domestic Furniture and Practical 
Instruction in Enam A Y 


els and Art Metal Work, D.awing, Painting, &c. 
e Programme may be obtained at the College, Leonard-street, Flusbury, or at 
Head Office of the City and Guilds of London Institute, Gresham College, E. 
JOHN WATNEY. 
Honorary Secretary of the Institute. 


CITY & GUILDS TECHNICAL COLLEGE, FINSBURY, 


Leonard Street, City Road, E.C. 


A SPECIAL COURSE of SIX LECTURES on 

THE RELATIONS BETWEEN LIGHT AND ELECTRICITY 
(Blectro-Optics) 

will be delivered by Professor SILVANUS P. THOMPSON 

THURSDAY EVENI G8, at 8 o'clock, beginning on Thursday, 


Fee for the Course 66. 


A Syllabus of the Course may be obtained at the College, Leonard. street, City- 
road, or at the Head Office of the Institute, Gresham College, Basinghall-street, E.C, 


JOHN WATNEY, Hononary Secretary. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S. W. 


Principal.—Professor HERBERT TOMLINSON, B.A., F.R.S. 
ELECTRICAL ENGINEERING. 
EVENING CLASSES COMMENCING on OCTOBER 8, dealing with — 


D.Sc., F. R. S., on 
October 6th, 1898. 


Central Stations Polyphase Transmission 

Electrical Traction Telegraphy and Telephony 
ting Electrical Calculations 

Alternating Currents Electric Wiring and Fitting 


For detailed Prospectus, 1d. (by post 2id.), apply to the SECRETARY. 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 


DEPARTMENTS OF ENGINEERING AND NAVAL ARCHITECTURE. 
Man College offers COMPLETE COURSES of INSTRUCTION in MECHANICAL, 
MINING E M nd CIVIL ENGINEERING, NAVAL ARCHITECTURE, 
The Labora contain : Quadru le-Ezpansion Experimental Engines, 100-ton 
Testing Machine, Compound Horizontal hies; Dynamos, &c. i 
The T and titles of the University of Darham are open to Students. 
ad ENTY-EIGHTH SESSION begins 26th September, 1808, Calendars (1s 4d 
on application to the SECRETARY, 


DEPARTMENT OF SCIENCE AND ABT. 


ROYAL COLLEGE OF SCIENCE FOR IRELAND. 


The SESSION 1896-99 commences on TUESDAY, October 4th. 
Diplomas of Assoclateship are given in the Faculties of Manufactures (Chemical) ; 


Scene Mining, Applied Physics (for Electrica] Engineers, &c.), and Natural 
ence. 


Two Royal Scholarships are competed for at the end of the first year, giving Free 


Admission to all the Courses for the two following years, and an allowance of £50 
per annum. 


The Courses of Chemistry, Physics, Botany, Zoology, Geology and Wineralogy 


qualify for the examinations at the Royal University (Ireland) and elsewhere. 
Certificates are granted to the Medical, Pharmaceutical, and other Students for 


Special Courses. 

The Chemical, Physical, Botanical, Geological and Mineralogio1l Laboratories open 
for Practical Work. 

All Classes are open to Ladies. | 

PROFESSORS: 

Chairs :— A | 
Mining and Mineralogy.......... . . . J. P. O'Reilly, C.E., M. R. I. A. 
Physics e.. нан онә W. F. Barrett, F. R. S. E., M. R. I. A. 
Chemistry .......... ОЗЕ С NUN W. N. Hartley, F.R.S., F. C. S., F. R. S. E. 
Zoology . ............ V A. C. Haddon, M. A.. M. R. I. A., F. Z. S. 
Botany ..... CCC T. Johnson, D. Sc., F. L.A., M. R. I. A. 

Vf. v es durata Grenville A. J. Cole. M. R. I. A., F. d. S. 

Applied Mathematics and Mechanism ..... W. McFadden Orr, M. A. 


Directories of the College, giving all information, can be had on application, 

personally or by letter addressed to the SECRETARIES. | р 
Ncte.—The Entrance Fxamination for intending Associates will be held on the 

First day of the Session. Subjects:—Mathematics and Elementary Practical Geometry. 


PENDER ELECTRICAL ENGINEERING LABORATORY, 


UNIVERSITY COLLEGE, LONDON, 


The LABORATORY will RE-OPEN on TUESDAY, October 4th. 


COMPLETE PRACTICAL COURSES of INSTRUCTION fot junior and advanced 
Students in ELECTRICAL TESTING and ELECTRO- TECHNOLOGY extending over 
one, two and three years. 

Professor J. A. FLEMING, M.A., D. Sc.. F.R.S., will give, on FRIDAY, October 7th, 
at 3 p.m.. the INTRODUCTORY LECTURE of a general course covering the Theory 
and Practice of Dynamo and Motor Desigu, Alternating Current Transformers, Elec- 
tric Measurement and Electric Lighting. 


The Laboratories are,open on Monday Evenings, October 10th to December 19th, 
7 p.m. to 9:30 p.m. ; 

Electrical Engineers practically engaged during the day can then receive instruo- 
tion in Advanced Electrical Testing at reduced toon. ы 
For syllabus and further information apply to 


THE SECRETARY, 
University College, Gower-street, W.C. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL AND ELECTRICAL 
ENGINEERING. 


The NEXT SESSION will begin on TUESDAY, October 11th. Applications for 


admission will be received up to Monday, October 10th. Prospectus (free) from the 
REGISTRAR. 


BIRKBECK INSTITUTION. 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY and EVENING LECTURES by Mr. R. 8. CLAY, B. A., B.Sc., on 
EXPERIMENTAL PHYSICS 
(Sound, Light, Heat, Electricity), 
With Practical Work in large and well-equipped Laboratories. 


SPECIAL CLASSES FOR TELEGRAPHY 
Qualifying for City and Guilds and Science and Art Certificatea, 


Classes in Chemistry, Mathematics, and other Branches of Science. 
Prospectus and Syllabus on application to SECRETARY. 


NORTHAMPTON INSTITUTE, 


Clerkenwell, E.C. 


ELECTRICAL ENGINEERING AND APPLIED PHYSICS 
DEPARTMENT. 


Classes in ELECTRICAL ENGINEERING, DYNAMO MAKING, 
TEST ROOM WORK, INSTRUMENT MAKING (Electrical, Telegraphic 
and Optical), TELEGRAPHY, TELEPHONY, ELECTROPLATING, 
ELECTROTYPING, &c., under the direction of 


R. MULLINEUX WALMSLEY, D. Sc., F. R. S. E., &c., 
Principal and Head of the Department. 


THE ELECTRICAL AND GENERAL 
ENGINEERING COLLEGE 


AND 
EXPERIMENTAL ENGINEERING 
WORKS, 


9 & 4, PENYWERN ROAD, EARL'S COURT, LONDON, S.W 

Trains Students for Electrical, Mechanical and 
Mining Engineering. : | 
Develops Electrical and Mechanical Patents. 


structs Experimental and Special Machinery 
a and. Models to Specification, 
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.  wjmvaluable to. those engaged in lighting. or water | works." — ENGINEERING. 
s. Wow Ready for imos. TWENTY-SECOND YEAR OF ISSUE. 


Cas and Electric Lighting Mons 


. Directory and Statistics, 


1 


With Alphabetical List of Chairmen, Engineers, Managers and Secretaries. 


PRICE, Cloth, Gs. net. 
NEY, LD., 1, CREED LANE, LUDGATE HILL, E.O. 


n——M r— ——— 


LONDON: HAZELL, WATSON & VI 


— e ma a — 


APPOINTMENTS VACANT. WANTED, and FOR SALE. 
AES A VALUABLE BURGLAR and FIRE ALARM PATENT 
FOR SALE.—For particulars, &c., apply PHILLIPSON & -BLOIS, Sherrard 
Works, Gipsy-lane, Forest Gate, E. 


—————- 


NGINE FITTER and DRIVER required at once by the LECTRIO CRAN E S. 
й уз RERRENISÉ GIBRALTAR. The duties will include repair and mainten- E Gverhesd Travelling Electric Cranes; one or three motor aystems,—Apply to 


, boilers aud machinery of a high tension glectric light system. 
8 . indispensable; engagement three years. Salary £130 а year; SCUTHGATE ENGINEERING COMPANY, Limited, New Southgate. 


9nd class passage out and home on satisfactory termination of engagement. Selecte T a a ee a 
Candidates will have to pass strict medical examination before appointment. Applica- SjULPHURIC ACID.—Specially made, all strengths, for 


tion. by letter, stating age and giving full particulars of experience, and accompanied ў hem al 
— conten of bmp nals (not originale), with names and addresses of reference: of „ Enquires solicited.—JOHN NICHOLSON & BONS, LTD., Ch 
whom enquiry can be made as to capabilities and сары, will be received by Mr. , ы 


тол ĩ eee — 
W. Н. PREECE, C.B., F.R.S., General Post Office, London, .C. QCREW.CUTTIN G LAT HES, din. Centres, ali ding, эрда d 
gap. Treadle or power and accessories ; complete, £14. 158. Photo 6 stamps. 


OSEE — Ld ee ИНДЕ. 
QOUNTY BoROUGH OF RACIA PSS 


rr ß ee 
"The CORPORATION of HALIFAX invite APPLICATIONS for the appointment of PLATINUM ‘UTENSILS, SCRAP, LAMP TOPS,—Best 
BOROUGH к 


ELECTRICAL ENGINEER., Previous experience ofan | pints peo gren by Derby and Co., 44, Clerkenwell-road, London, E.C. N. B.— 
Alternating Current System, and the Fs prin аиа жоры ресим Tramways latinum во і у — 
essential. Salary £300 annum. plications, stating age and exper ence, with: | 
not less than л fs ЫННАН of recent date to be sent to me 258 later than: A COUMULATOR CHARGING. —O. H. CATHOART 
MONDAY, the 8rd October, 1898. ‘ _ and CO., having plant esten adapted for this e, Charge Cells of 
lii. By order sizes mptly, thoro and ch 
KEIGHLEY WALTON, Town Clerk. Hire for temporary 
s square, Fleet-street, 


éaply. Terms on application. Accumulators 00 
experimental uses, &oc.—8, Dorset-bulldings, Salisbury: 
d. (Telephone No. 266.) 


7 - - 
N.ORTHAME T О INSTITUTE, 
| ^ CLERKENWELL, LONDON, E.C. 2 


HOLDEN-D'ARSONVAL 


LVANOMETER 


WANTED at once, a JUNIOR WIRING INSTRUCTOR and ASSES- GA 
TANT MECHANIC ; fulltime. Salary £64 per annum. - abl 
Forms of application and further particalars can be obtained on application to - As supplied in considerabie 
numbers to the 
UNIVERSITY COLLEGE, 


R. MULLINEUX WALMSLEY, D.Sc. 
GOWER STREET, 


rincipal. 
where they have given the 
utmost satisfaction. 
Our LANTERN FORM has been 
Exhibited there and elsewhere 
to upwards of 100,000 persons. 


ELECTRICAL ENGINEERING DEPARTMENT. 


NEORGE HERIOT’S TRUST. 


s ASSISTANT PROFESSOR of APPLIED PHYSICS REQUIRED 
-— in the Heriot Watt College; Edinburgh. Salary £150 perannum. Applications to be 
IE made to the Principal at the College. | 

A DAVID LEWIS, Treasurer. 

| Edinburgh, 23rd Sept., 1898. 


Manufacturer of 


E — — 
ELEOTRIGAL AND PHYSIGAL 
INSTRUMENTS, Sensitive. 
44, HATTON GARDEN, LONDON. 
OATALOGUES m EX g e ae P ortable. , 
—— | I Ba Dead Beat- 
HEAPEST. E — 


ют .ORAGE g}, e g вс vr 
ua FOR ^ £6 10 0. £5 0 о. &4 0 0. 


CARRIAGE, CYCLE, MINERS’ 


S. osama rete, © |4. PITKIN, eiii 


LIGHTER BRANCHES of ACCUMULATOR SUPPLY. e SPECIALISTS IN 


VENTILATING 


By Electrical or any other Motive Power. 


NI 
7 | но 
J BLACKMAN ЖЕН LTD. 


Apply for full particulars to 


1 
J. W. BARNARD 4, Great Winchester St., E.C., 


9 Or13, Brownlow St., Holborn, У.С. 
SOLE AGENT іп the UNITED KINGDOM for “Ф” and ** V Type, manufactured by 


ELECTRICAL POWER STORAGE CO., Ld., 
STORAGE BATTERY MAKERS BY APPOINTMENT TO HER MAJESTY THE QUEEN. 
J 


- 
Sap 
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TECHNICAL CLASSES. 


[d 


KING'S COLLEGE, LONDON. 


ENGINEBRING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION OF 
THE FACULTY OF SCIENCE. 


SESSION 1898-99. 
MICHAELMAS TERM COMMENGES TUESDAY, OCTOBER 1. 

The full Curriculum tor the College Associateship in Mechanical, Civil or Electri- 
cal Engineering. Architecture, Chemical Manufactures and Metallurgy, extends 
phd s pand of Dres years. А shorter course of two years qualifies for the Certifi- 

The Siemens Electrical Тарогаоту (Counted by Lady Siemens) and the Mechanical 


eering Labora and Wor the Metall cal Laboratory and others 
are fitted 5 all tho necessary applisnoes p" the most advanced practical and 
Wo 


PROFNMSO | 
MECHANICAL ENGINEERING Devid 8. Capper, M.A., M. I. M. k. 
CIVIL ENGINEERING, Henry Robinson, H. Inst. C. E. 
ELECT BICAL ENGINEERING, J. Hopkinson, D.8c., F.R.S.; Е. Wilson, 


NATURAL PHILOSOPHY, W. G, Adams, М 
ARCHITECTURE, Bannister Fletcher, F. R. I. B. A. 


Non - Matriculated Studenta, or those who. not wishing to attend the whole course 
. aubject, may attend any of the classes held 
ocs. 


of Stadents—There will be a few vacancies next Term. 


EVENING CLASSES. 
are held for Civil, Mechanical and Hectrioal Engineering, Workshop Practice, 
Architecture and Building Construction, Drawing, Metallurgy, Wood Carving, 
Mathematics, Physics, and all Science Bubjecta. 
ADVANCED EVENING and SATUBDAY MORNING CLASSES. 
in conjunction with the Technical Education Board of London County Council, will 


be held in 
Evening .. .. .. .. Civil Engin Physics, Architecture. 
Saturday Morning .. .. Mathema eri аса! Engineering, Physiology. 
For Prospectuses and all information apply to 
THE SECRETARY. 


King’s College, Strand, W.C. 


KING'8 COLLEGE, LONDON. 
Spori CAL ENGINEERING күкне о commenoe OCTOBEE 10, 


Apply to the 8 ВЕТАВҮ. 
CITY & GUILDS TECHNIGAL COLLEGE, FINSBURY. 
Leonard-atroet, Е.С. 
BRSSION 1808-09. 


The NEW EVENING CLASSES. 
e SESSION begins on MONDAY, October Srd, at 6 p.m. Lectures and 
Laboratory Work, Mechanical and Electrical Engineering, Industrial and Technical 
I istry, реа Art, including Lectures on Domestic Furniture and Practical 
natruetlon in els and Art Metal Work, D. awing, ane M. ёс. 
moe Programme may be obtained at the Соне, nard-street, кешу, or at 
ead Omo of the City and Guilds of London Institute, Gresham College, Е.С. 
JOHN WATNEY, 
Honorary Secretary of the Institute. 


CITY & GUILDS TECHNICAL COLLEGE, FINSBURY, 


Leopard Street, City Road, Е.С. 


А SPECIAL COURSE of SIX LECTURES on 
THE RELATIONS BETWEEN LIGHT AND ELECTRICITY 


(Electro-Optics) 
MT be delivered by Professor SILVANUS P. THOMPSON, D.Sc., F.R.S., on 
HURSDAY EVENINGS, at8 o'clock, beginning on Thursday, October eth, 1898. 


lla) Fee for the Course 6s. 
San of the Course may be obtained at the College, Leonard-street, City- 
» Or at the Head Office of the Institute, Gresham College, Basinghall-street, E.C, 
JOHN WATNEY, Hononary Secretary. 
4 .. ĩðVW³A. ths et a ee 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA, S. W. 


Principal.—Professor HERBERT TOMLINSON, B.A., F.B.8. 
ELECTRICAL ENGINEERING. 
EVENING CLASSES COMMENCING on OCTOBER 3, dealing with — 


Ена Station Polyphase Transmission 

T cal Traction Telegraphy and Telephony 
esting Electrica] Calculations 

Alternating Currents Electric Wiring and Fitting 


For detailed Prospectus, 1d. (by post 2jd.), apply to the SECRETARY. 
JJ 8 


THE DURHAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON-TYNE. 


DEPARTMENTS OF ENGINEERING AND NAVAL ARCHITECTURE. 


HOURS EP NUR TUN 
MINING and METALLURGY. MS 


в contain : Quadruple-Es on Experimental Engines, 100-ton 
"ерсе ОКАН он po dr, stet 
of Durham are open 
The T -EIGHTH SESSION ns 26th Se "1 
on application to the SECRETARY, 


mber, 1808. Calendars(is 4d 


DEPARTMENT OF SCIENCE AND ART. 


GUTER NU 


ROYAL COLLEGE OF SCIENCE FOR IRELAND. 


The SESSION 1898-00 commences on TUESDA Y, October 4th. 
Diplomas of Associateship are given in the Faculties of Manufactures (Chemical); 


. Mining, Applied Physics (for Electrica] Engineers, &c.), and Natural 
ence. 


Two Royal Scholarships are competed for at the end of the first year, giving Free 


Admission to all the Courses for the two foliowing years, and an allowance of £50 
per annum. 


The Courses of Chemistry, Physics. Botany, Zoology, Geology and Mineralogy 


qualify for the examinations at the Royal University (Ireland) and elsewhere. 
ск are granted to the Medical, Pharmaceutical, and other Students for 


pe Courses. 
The Chemical, Physical, Botanical, Geological and Mineralogic1l Laboratories open 


for Practical Work. 

All Classes are open to Ladies. 

| PROFESSORS : 

Chairs :— 
Mining and Mineralog / „*. J. P. O'Reilly, C.E., M. R. I. A. 
P ͤ W. F. Rarrett, F. R. S. E., M. R. I. A. 
Chemistry .......... .. "——— ЕГО W. N. Hartley, F. R.. F.C.S., F. R. S. E. 
e,, . -——— A. C. Haddon, M. A.. M. R. I. A., P. Z. S. 
lll xx EI eR WS Ea T. Johnson, D. Sc., F.L.8., M. R. I. A. 
Чөойойу .................................. Grenville A. J. Cole. M. R. I. A., F.G.8. 


Directories of the College, giving all information, cau be had on application, 
personally or by letter addressed to the SECRETARIES. 


Nete.—The Entranoe Fxamination for intending Associates will be held on the 
First day of the Session. Subjects: —Mathematics and Elementary Practical Geometry. 


PENDER ELECTRICAL ENGINEERING LABORATORY, 


UNIVERSITY COLLEGE, LONDON. 


The LABORATORY will RE-OPEN on TUESDAY, October 4th. 


COMPLETE PRACTICAL COURSES of INSTRUCTION for junior and advanoed 
Students in ELECTRICAL TESTING and ELECTRO-TECH NOLOGY extending over 
one, two and three years. 


Professor J. A. FLEMING, M. A., D. 80. F.R.S., will give, on FRIDAY, October 7th; 
at 8 рш the INTRODUCTORY LECTU RE of a general course covering the Theory 
and tice of Dynamo and Motor Design, Alternating Current Transformers, Elec- 
tric Measurement and Electric ting. 

The Laboratories are. open on Monday Evenings, October 10th to December 19th, 
7 p.m. to 9:30 p.m. 


ectrical Engineers practically engaged during the day can then receive instruc- 
ude in Advanced Electrical Testing at reduced tek. x 


For syllabus and further information apply to 
; THE SECRETARY, 
University College, Gower-street, W.C. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL AND ELECTRICAL 
ENGINEERING. 


The NRXT SESSION will begin on TUESDAY, October 11th. Applications for 
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DAY and EVENING LECTURES by Mr. R. 8. CLAY, B.A., B.Sc., on 
EXPERIMENTAL PHYSICS 
(Sound, Light, Heat, Electricity), 
With Practical Work in large and well-equipped Laboratories. 


SPECIAL CLASSES FOR TELEGRAPHY 
Qualifying for City and Guilds and Science and Art Certificates. 


Classes in Chemistry, Mathematics, and other Branches of Science. 
Prospectus and Syllabus on application to SECRETARY. 


NORTHAMPTON INSTITUTE, 
Clerkenwell, E. G. ; 


ELECTRICAL ENGINEERING AND APPLIED PHYSICS 
DEPARTMENT. 


Classes in ELECTRICAL ENGINEERING, DYNAMO MAKING, 
TEST ROOM WORK, INSTRUMENT MAKING (Electrical, Telegraphic 
and Optical, TELEGRAPHY, TELEPHONY, ELECTROPLATING, 
ELECTROTY PING, &c., under the direction of 


R. MULLINEUX WALMSLEY, D.Sc., F. R. S. E., &c., 
Principal and Head of the Department. 


THE ELECTRICAL AND GENERAL 
ENGINEERING COLLEGE 


AND 
EXPERIMENTAL ENGINEERING 
WORKS, 


9 & 4, PENYWERN ROAD, EARL’S COURT, LONDON, 8.W 
Trains Students for Electrical, Mechanical and 
Mining Engineering. 
Develops Electrical and Mechanical Patents. 
Constructs Experimental and Special Machinery 
and Models to Specification, 


THE ELECTRICIAN, SEPTEMBER 30, 1898. ' 


THE “ELBY” SWITCH. 
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í (HIGHEST PRICE 18 GIVEN.) 
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W. M. STILL & CO., All Sizes Sepp at Lowest Rates. 
25, Charles Street, Hatton Garden, W. & J. J A MI AMIE SON, 0 N, 


To be had of all the Principal Electricians 
throughout the Kingdom, 


LONDON. 
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44, Hatton Garden, 
London, E.C., 
Sept. SOth, 1898. 


TECHNICAL COLLEGES AND CLASSES. 


In order to avoid delay in filling the 
numerous urgent Orders always received at 
the commencement of the Session, I have pre- 
pared an unusually LARGE STOCK of Galvano- 
meters of all patterns, Resistance Boxes, 
Shunts, Condensers, &c. Being able to supply 
all ordinary requirements from Stock, SPECIAL 
APPARATUS will be made to order PROMPTLY as 
required. Professors and Demonstrators who 
have not received & recent CATALOGUE of my 
Manufactures are requested to kindly apply 


for it. | 
ROBT. W. PAUL. 


ELECTRICAL LABORATORY NOTES & FORMS. 
Arranged and Prepared by Dr. J. A. F LEMING, M.A., D. S C., F.R.S., &c., | 


Professor of Electrical Engineering in University College, London. 


Each Form is supplied either singly at 44. nett, or at Зв. Gd. per dozen nett (assorted or otherwise as required). The set of (about) Twenty 
Elementary (or Advanced) Exercises can be obtained, price 5s. Gd. nett. The complete set of Elementary and Advanced Exercises 108. 6d. nett, ог. 
in a handy Portfolio, 12s. nett, or bound in strong cloth case, 128. Gd. nett. Spare Tabulated Sheets for Observations, 14. each nett. Strong. 
Portfolios, 18. Gd. each. The very best quality foolacap sectional paper (16in. by 18in.) can be supplied, price 18. per dozen sheets, nett. 


320 Pages, 155 Illustrations. Price 6s. 6d., post free. 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. 


LAWS, UNITS and SIMPLE MEASURING INSTRUMENTS. 
By A. E. KENNELLY and Н. D. WILKINSON, M.I. E. E. 


In Two Volumes.— Price: stout paper, 28., post free 2s. 2d. each ; strong cloth covers, 28. Gd., post free, 2s. 9d. each. 
Single Primers, 3d., post free, 814. : 


“THE ELECTRICIAN" PRIMERS. (ғои ILLUSTRATED.) 


A Series of Helpful Primers on Electrical Subjects for the use of Colleges, Schools, and other Educational and Training Institutions, and for Young 
Men desirous of entering the Electrical professions, 


650 pages, 200 Illustrations, Scale Drawings and Folding Plates, and over 80 Tables of Engineering Data. 
Price 128. Gd., post free ; abroad, 188. 


MOTIVE POWER & GEARING FOR ELECTRICAL MACHINERY: 


A Treatise on the Theory and Practice of the Mechanical Equipment of Power Stations for Electric Supply, 
and for Electric Traction. 


By E. TREMLETT CARTER, C.E., M. I. E. E., F. R. A. S., F. P. S. (Lond.), &c. 


OF ALL BOOKSELLERS, OR DIRECT FROM 
“THE ELECTRICIAN” PRINTING & PUBLISHING Co., Ltd., 
SALISBURY QOURT, FLEET STREET, LONDON, ENGLAND, ` 
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NOTICE. 


P. В. JACKSON & CO., Ltd., desire to state that their New Arc Lamps (Jackson-Mensing 
Patents) are now Ready for Sale, and that Price Lists and Full Particulars will be furnished 
on application. The Lamps are equally Steady and Efficient on either Alternating or Direct 
Current Systems. Great care has been taken in their development, and they are offered with 
every confidence as геш thoroughly sound and substantial There is an entire absence of 
clockwork, or of cork, rubber or other vegetable material—features which render many other 
Lamps 80 troublesome, unreliable, and expensive. 
Salford Rolling Mills, 


Manchestor, 12th August, 1898. 


DAVEY, PAXMAN & GU, L. (шинтик 


Engineers and Boilermakers, 
Speciality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes up to 1,500 h.p. The “ECONOMIC” Boller is one of the best 
Semi-Pori Eng! sm <== steam generators before the publio not only 

Portable and rp pi "T for Efficiency but for Esonomy and Duri- 
d Engines | bility. ‘This Boiler eontains particularly 
пога good features and bigh qualities, and it 
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| SUCCESS. 


gom 


| Lancashire, '' Essex,” Vertical, 
| motive, ''Eoonomio,'" Safety, Water-Tu 
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. Евом time to time experiments are made and regulis —all 
remarkably similar iu character—are published on the 
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distance over which telephony can be effected, should rather. 
-turn their attention to the line itself. A series of patient 
experiments, based on theoretical investigations that have 
already been made by an eminent mathematician, would pro- 
bably lead to valuable results. 


Tux а IN MAE the (атоо К London and the | 
Pos Office regarding the laying of underground telephone | 
lineg ih the City was closed by the decision of the Railway and 
Canal Commissioners last February.. At the meeting of the 
Common Council on Thursday, last week a letter from the 
Post Office to the Streets Committee was read, stating 
that the provision of wires between the exchanges of 
the National Telephone Co. and the houses of their 
subscribers is not contemplated,” and giving the assur- 
ance. of the PosrtMAsTER-GENERAL, that “if his present 
policy. should. be departed from he will not construct 
ahy telegraphs under consent of the Corporation within 
the City between the exchanges of the National Telephone 
Co. and the houses of their subscribers without conveying 
to the Corporation an intimation that the policy has been 
changed.” A City contemporary sees in this letter subject 
for congratulation because the department “has abandoned 


We have received а copy of a letter addressed by Mr. 
CrirroN Rosinson, the managing director and engineer of the 
London United Tramways Co., to the London County 
Council, regarding the introduction of the overhead trolley 
system on three short lengths of the Company’s system 
which are within the area controlled by the Council. Hitherto 
the London County Council has vetoed the adoption of the 
trolley system on these lines, which form the terminal portions 
of an extensive system of tramways, for tlie electrica] equipment 
and working of every other part of which powers have already 
been acquired. A glance at the map accompanying the 
letter clearly shows the disadvantage to the publio which will 
result if the Company is compelled to “have these three 
‘ dead ends ' to an otherwise through and complete [electric] 
system worked by horse haulage in place of enjoying one 
unbroken mode of traction from end to end of the lines." 
When it is stated that the entire system to be worked elec- 
trically exceeds 22 route-miles, whereas only some four miles 
are within the London County Council's jurisdiction, the 


- 


attitude.’ " We fail to see the matter iu this light. The Post 
Office never laid or contemplated laying anything but inter- 
exchange lines between the National Telephone Co.'s ex- 
changes and between. exchanges of the Company and 
the Post Office. There was never any intention to lay sub- 
scribers’ lines for the National Telephone Co., and no secret 
has ever been made of the matter. 
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Salford Rolling Millis, 


Manchester, 12th August, 1898. 


DAVEY, РААМАМ & CO., L Corcuesrer 


Engineers and Boilermakers. 
Speciality: STEADY RUNNING ENGINES a RLECTRIC LIGHT INSTALLATIONS. 


MAXERS OF Engines of all Sizes up to 1,500 iod The “ECONOMIC” Boller is one of the best 

—  — ал - steam generators before the publio not only 
Portable and Semi-Portable Engines. for Efficiency but for Eseonomy and Duri- 
Semi-Fixed Engines and Boilers. bility. This Boller gontains particularly 
Horizontal Engines. good features and high qualities, and is 
Vertical Engines and Boilers. | BEING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. 


CENTRAL ELROTRIO LIGHTING STATIONS, 
Triple-Expansion Engines. MILLS, and FACTORIES, &c., WITH GREAT 
Corliss and Trip Gear Engines, | SUCCESS. 

Horisontal Winding Engines, | 

Air 


Lancashire, ‘‘ Essex,” Vertical, Loco- 
motive, Zoonomic,’’ Safety, Water-Tube, 
Marine, and other Boilers, 


D. P. A CO. ARE MAKERS OF HICH-CLASS STEA 
BOWERS OF EVERY DESCRIPTION. 


ALL RIVET HOLES DRILLED. 
Telegraph Address: “PAIN AN ,COLOH BST EE." өөөөөөөөөөө 


Paxman’ s Patent “ Economic" Steam Boiler, BOILERS MADE UP TO 200/b. WORKING PRESSURE 
Catalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, РАХМАН & CO., Ld., Engineers, COLCHESTER. 


London Office: 78, QUEEN orca Eq КАБИ ЗГ, E.G, 


Compreesers. 
Compound Portable & Semi-Portable Engines. 
Vertical Hoisting Engines and Boilers. 
Compound Semi-Fixed Engines and Boilers. 
Compound Horisontal Fixed Engines. 


— 


r 
E 
— 


THE ELECTRICIAN: 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY AND SCIENCE, 


ESTABLISHED, First Series 1881; Second Series, 1878, 


1,068, [ 25: .] 


FRIDAY, SEPTEMBER 30, 1898. 


PRICE SIXPENCE ae 
Abroad, 8d., or 16.cents; or Sr., or 


CONTENTS OF THE CURRENT NUMBER. 


NOB is ices e nm 155 | The Commercial and Business 
VVV . Aspecte of Municipal Elec- 


Compiled by Е. E. Fournier trical Supply. Ву A. Н. 
D’Albe. Illustrated... .. 737 |  Gibbings Illus. Continued 748 
The Decadence of | pos Notes on the Turin Inter- 
OD NS 758 | national Exhibition. Illus... 749 
The Jungfrau Electric Traction by Surface Con- 
ud e qag | tacts. By Prof. S. P. Thomp- 
: son and Miles Walker. Шив. 761 


The Electric Lighting System 


' at Bristol, with Special Electric Current for Lighting 


and Power on the Midland 


` Reference to Auxiliary Plant. Railway, and Driving Machin- 

By H. F. Proctor, A. M. L. C. E., К М 

МЕК ` 740 ery Direct by Electric Motor 

5 TETTETETT | TT without Shafting. By W. 

Electric Powér and its Applica- - |. Е Langdon «ee E 

tion on the Three-phase - Correspondence ................ . 151 
| System {о the Bristol |. American Notes ͥ .... 758 

. Waggon and Carriage Works. Trade Notes and Notices ...... 759 

By W. Geipel **95995900009009096 742 New Companies, &. REE 60 166 
Electricity Works Accounts .. 744 | City Notes . . 767 
mm татка Ruins wm eene. 746 | Companies Share List... ........ 768 
* -d . 
NOTES. 


"Tux dispute between the Corporation of London and the 
Post Office regarding the laying of underground telephone 
lineg iin the City was closed by the decision of the Railway and 
Canal Commissioners last February.. At the meeting of the 
Common. Council on Thursday, last week a letter from the 
Post Office. to the Streets Committee was read, stating 
that the provision of wires between the exchanges of 
the National Telephone Co. and the houses of their 
subscribers is not contemplated,” and giving the assur- 
ance of the PosrtMAsTER-GENERAL, that “if his present 
policy. should. be departed from he will not construct 
ahy telegraphs under consent of the Corporation within 
the Оңу between the exchanges of the National Telephone 
Co. and the houses of their subscribers without conveying 
to the Corporation an intimation that the policy has been 
changed.“ A City contemporary sees in this letter subjeot 
kor congratolation because the department has abandoned 


‘its high-handed policy in favour of. в more conciliatory 


attitude.” We fail to see the matter in this light. The Post 
Office never laid or contemplated laying anything but inter- 
exchange lines between the National Telephone Co.’s ex- 
changes and between exchanges of the Company and 
the Post Office. There was never any intention to lay sub- 
scribers’ lines for the National Telephone Co., and no secret 
has ever been made of the matter. | 


. Ferom time to time experiments are made and саше а 
remarkably similar іа character—are published on the 
problem of a telephonic repeater. The function of this 
instrument would be to occupy an intermediate position on 
long-distance telephone lines, and to reeeive the telephonic 
currents and repeat them in the form of current waves of 
greater intensity. The shape these inventions have hitherto 
taken has been that of a common diaphragm, faced: by the 
magnets of an electromagnetic receiver on the one side and 
by a carbon microphone on the other, and the results have 


usually been that the transmission of speech is as good or 
better if the repeater is omitted. In the latest form of repeater, . 
64 f. invented on the other side of the Atlantic, the same system 
is employed, but in this case the whole instrument is enclosed, 
in а vacuum, the advantage of which is not apparent to us. 
"The problem which such instruments attempt to solve i8 akin 


to that of the ''bellowing telephone," and the latter was. 
declared to be an impossibility at the recent British Association’ 


‘meeting. Those endeavouring to increase the distinctness of 
speech over long-distance lines, and to increase the possible 
distance over which telephony can be effected, should rather 
turn their attention to the line itself. A series of patient 
experiments, based on theoretical investigations that have 


already been made by ап eminent mathematician, would pro- 
bably lead £o valuable results. 


—— 


Wz have received a copy of a letter addressed by Mr. 
Crarrox Rosson, the managing director and engineer of the 
London United Tramways Co., to the London County 
Council, regarding the introduction of the overhead trolley 
system on three short lengths of the Company’s system 
which are within the area controlled by the Council. Hitherto 
the London County Council has vetoed the adoption of the 
trolley system on these lines, which form the terminal portions 
of an extensive system of tramways, for the electrica] equipment 
and working of every other part of which powers have already 
been acquired. A glance at the map acoompanying the 
letter clearly shows the disadvantage to the public which will 
result if the Company is compelled to “have these three 
‘dead ends’ to an otherwise through and complete [electric] 
system worked by horse haulage in place of enjoying one 
unbroken mode of traction from end to end of the lines." 
When it is stated that the entire system {о be worked elec- 
trically exceeds 22 route-miles, whereas only some four miles 
are within the London County Council’s jurisdiction, the 


- 
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great importance of the petition for the reconsideration of 
the Council’s position will be recognised. 


Tuis petition is conched in conciliatory terms, which reveal 
what supreme importance the Tramway Company attaches to 
being able to work its lines electrically. With a view to 
facilitate an arrangement with the London County Council 
—whose purblind opposition to electric traction we have 
frequently commented upon—the directors would be pre- 
pared to hand over to the Couneil, free of charge, the 
whole property in the feeder cables, or mains laid down 
in the streets, together with the standards and overhead 
wires there, thus leaving the question of the purchase of the 
permanent way, &c., under the purchase clauses of the Tram- 
ways Act, 1870, absolutely unprejudiced." The directors 
would further agree to remove the overhead equipment at a 
year's notice, and are prepared to enter upon an arrangement 
for substituting any better mode of electric traction which 
may in future be commercially developed. While serving to 
indicate the generous spirit in which the Tramway Company is 
prepared to negotiate, these offers can scarcely fail to create 
additional interest in the tactics of the London County Council. 
Should it, however, persist in its intolerance of the electric 
trolley, it will only be necessary to await the actual working 
of the tag ends of a trolley system by horses to convince the 


public of the absurdity of the Council’s position and bring 


about a speedy change of policy. 
. — — 

TRR notices which, we understand, have been served against 
the Corporations of Halifax and Leeds, and the Kidderminster 
and Stourport Electric Tramway Co., for alleged infringement 
of the Dickinson side-trolley patents, on the electric tramways 


recently constructed at the places named, do not furnish in | 


any case the first instance of litigation having been threatened, 
or even actually commenced, in connection with the opera- 
tion of these patents in this country. At Bristol, for example, 
the Dickinson system, or such a modification of it as would 
come under the Dickinson patents, was adopted by the British 
Thomson-Houston Co. and was constructed by their sub-con- 
tractor, Mr. Rosert BLackwELL. The litigation which arose 
over this involved some considerable expense and waste of time, 
though, happily, the matter was ultimately settled by a private 
arrangement between the parties concerned. 
: — 

One of the results of this arrangement was that Mr. Brack- 
WELL acquired the sole licence for the use of these patents in the 
United Kingdom ; and since that time many miles of tramways, 
representing a large proportion of the total electric tramway 
development of this country, have been equipped under that 
licence. A line of electric tramways was opened last June 
at Halifax, which, though constructed upon a side-trolley 
system, does not appear to have been carried out under 
Mr. Buacxwetu’s licence. The somewhat older line at 
Leeds is in & similar circumstance; while the tramway 
at Kidderminster appears to have been equipped by 
Mr. Dicxixso himself. Hence the issue of notices in legal 
form in the interests of the patentee and his sole licencee. А 
meeting was held at the Westminster Palace Hotel yesterday 
to determine what steps the local authorities and others directly 


and indirectly interested are to take, in order to defend them- 
selves against impending litigation and its possible conse- 
quences. Everyone will agree that it is undesirable for 
costly and prolonged litigation in matters connected with 
electric traction to take place, if it can possibly be avoided; 
for the inevitable obstacle to the progress of electric traction 
would benefit no one. It is to be hoped, therefore, that this 
matter will be settled amicably once for all. 
— — | 

A letter from Prof. S vaxus Tompson, which appears in 
our Correspondence column this week, makes it clear that, in 
suggesting, at the British Association, the use of three-phase 
currents as a means of eliminating magnetic and other 
disturbances, he did not imply that there were no other 
remedies available. Three-phase tramways were, in fact, but 
one item in a category whieh included the double-trolley 
continuous-current system, surface-contact systems and con- 
duit systems. Prof. Тномрзом, however, laid marked emphasis 
on the supposed advantages of the three-phase system, giving 
а number of instances where it was in use for the purposes of 
electric traction; and it was this that led us to the erroneous 
belief that he advocated it as a “panacea for the ills the 
Conference had been bewailing.” Indeed, Prof. Tmowsows 
championship of the three-phase plant was a notable feature 


of more than one debate at the British Association. 
— — 


Wiru regard to the alternative remedies enumerated in his 
letter, Prof. Tuompson admits that double trolleys are 
objectionable as complicating overhead construction.” Per. 
haps if that were the end of it they might be tolerated, but 
they have a nasty way of getting out of order and compli- 
cating street traffic. The experiment has been tried on 8 
ridiculously large scale at Cincinnati, and has converted the 
tramway system of that town into a sort of “ white elephant.” 
* Single trolleys,” continues the Professor, are also objec- 
tionable — nevertheless they are extending at a rapid рэб 


in all parts of the world. No one has yet succeeded in sup 


planting them by any better system. Prof. Тномрвон himself, 
by the way, has made a serious effort to do so; and the system 
he has devised with great ingenuity, in conjunction with 
Mr. Mmzs Watker, is described in our issue this week. 
But it is as yet in an experimental stage; and, though it gives 
promise of being serviceable, it would be premature to 83y 
that it can solve the problems of a network of town tramways. 


— — 


Ir is with the network that the chief difficulties are intro- 
duced. A three-phase or a surface- contact system ma) 
satisfactorily pass the experimental stage, may be run on 8 
single stretch of public line, and may even ascend а mountain 
like the Jungfrau; but when branches and cross lines are 
introduced, troubles arise which have not obtruded before, and 
failure not improbably results. Thus far only three electric 
traction systems have commercially demonstrated that they 
can be used as readily in a network as on a single line. They 
are—first, the overhead single trolley; second, the continuous 
current conduit, as used, for example, at Washington ; and 
third, the battery car, which obviously can travel anywhere 
The tramway world awaits the advent of a fourth. 
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Tus being the state of affairs, we are still left in doubt as 
to the practical drift of Prof. THOMPSON 's remarks at the 
Conference. The “ phantom he assured the members 
present they were fighting, proves to be a substantial obstacle 
that stubbornly refuses to dissipate into thin air. No word 
to conjure with i& has yet been discovered ; at the mention of 
“ three-phase ’’ or ** surface-contact," or the like, it remains 
unmoved. Run through the whole gamut of Prof. Taompson’s 
several remedies, and it will be there at the end. 


— — 


Mr. Hexniker Heaton, M.P., is а prophet whom The Times 


delighteth to honour, probably because, like the famous news- 


paper itself, he never prophesies until he is sure. The 
PostMasTER-GENERAL’s efforts to establish an international 
telegraph money order system being now likely to be crowned 
with success, Mr. Heaton, as usual, is ready to take all the 
credit for it, and tell us how it was done. For many years 
past, he says, it has been necessary to go to France to 
telegraph money to Egypt” ; and we are asked to believe that 
this was the overwhelming argument with which he converted 
the PosrMasTER- GENERAL. We can hardly imagine anyone 
going all the way to France to remit money through a post 
office when its transmission through the agency of any 
English bank could be effected far more quickly and cheaply. 
But we quite admit the great publie convenience of being able 
to wire remittances to places abroad from every English post 
office; and we trust that the PosrwasrER-GENERAL will not 
be discouraged in his good work by the prophetic imperti- 
nences of the member for Canterbury. 
— — . oe — 
Cable Interruptions.— 


Date of Interruption. 


Bissao — Bolagkoea aaa . Aug. 3, 1898 
Accra— Kotono:ſnuur eerie nn Aug. 8, 1898 
Seychelle — Mauritius ........ z Sept. 18, 1898 


Municipal Telephone Licence.— The Postmaster-General has 
written to the Glasgow Corporation, stating that he will be 
prepared to grant it a licence for a telephone exchange on 
their securing the necessary powers from Parliament, the 
licence to expire on December 81, 1911, at the same time as 
that of the National Telephone Co. 


Lectures on Electro-Optics.—At Finsbury Technical College 
it is customary to have in the winter, in addition to the 
ordinary practical classes, special lectures dealing with subjects 
of wider interest. This year, Prof. Silvanus Thompson 
opens on October 6th with a short course on Electro-Optics, 
а Syllabus of which may be had at the oftices of the College. 
Some further particulars are given on another page. 


Another Swiss Three-Phase Electric Railway.—The Flec- 
tricien is informed that a line of electric railway worked on 
the three-phase system will shortly be opened between Stans. 
stad and Engelberg. ‘The length of the line is about 11 miles, 
and part of it has a gradient of 25 per cent. on which the rack 
and pinion system will be used. The power will be derived 
from Obermatt, where our contemporary states that a fall of 
1,250ft. will be utilised. 

Electromagnetic Slipper Brakes.—Apropos of the tramcar 
accident at Bradford last week, Mr. F. H. Shirley, of Newing- 
ton, writes to suggest the use of electromagnetic slipper brakes, 
held in position over the rail by a suitable spring or other 
arrangement, the slipper to be fitted at either end with a wire 
brush to clear the rails of water or dirt. The act of apply- 
ing the hand brake to the wheels might switch on the exciting 
current to the magnetic slipper, thereby enabling the driver 
to hold the car on any incline. 


Local Authorities and Electric Supply.—The Acton Dis- 
trict Council having asked Lord George Hamilton, M.P., to 


oppose the Bill promoted by the Central Electric Power Dis- 
tributing Co., he has forwarded the following reply :— 

India Office, Whitehall, S.W. Sir: I have to acknowledge the receipt 
of your letter of July 22nd. 1 am in favour of local authorities having 
control over the lightiog in their districts, and, where practicable, applying 
the profits of such enterprise to the reduction of the rates of the locality. 
On the other hand, private enterprise will often develop experiments and 
initiate improved methods of lighting, which the local authority may not 
be able to conduct themselves, and it is by the combination of the two 
methods that the community at large may be most benefited. "The Billto 
which you call my attention is postponed till next session, and I shall be 
glad when it comes up in a new shape to hear what the views of the Acton 
District Council are. 


Electric Traction in France.—V'rance is, after Germany, says 
Revue. Pratique de U Electricité, the nation that possesses the 
largest number of electric tramways. During last year alone, 
a total of 73 miles of new track was laid, or more than at 
present exists in the whole of England. Of the different 
systems in operation, 180 lines are on the overhead trolley, 
8 on the underground conduit, and 18 are worked on the 
accumulator system. Our contemporary is not quite accurate 
in part of its statements. In saying that Germany possesses 
the largest number of tramways, it loses sight of the American 
continent, and, according to statistics we published in January 
last, 150 miles of track were in operation at the beginning of 
this year, and, including the lines in course of construction, 
the aggregate was 400 miles. 


Resultant Harmonic Motions.—A new apparatus for repre- 
senting the resultant of two pendulum oscillations in the same 
straight line, says the Engineer, formed the subject of a Paper 
recently read by Prof. Righi before the Bologna Academy of 
Sciences. One of the two pendulums used consists of а 
leaden ring containing a cup filled with white sand, suspended 
by cords, and the length of this pendulum can be altered by 
raising or lowering a sliding piece. The second pendulum 
carries a table on which a piece of black paper is slowly drawn 
by clockwork, in a direction perpendicular to the plane of 
vibration, and the sand escaping from a hole in the cup of the 
upper pendulum traces out the vibration curves on the paper, 
the thickness of the line of sand being greatest where the 
motion is slowest, and rice vers. By an electric arrangement 
the two pendulums can be started with any required difference 
of phase. | 


Obituary.— We deeply regret to announce the death of Sir 
A. B. Forward, M.P., which took place at his residence at 
Liverpool, last Tuesday. The deceased was well known in 
the electrical profession as Chairman of the Liverpool Tram- 
ways Committee, and it wa: at his initiative that the tramway 
and electric lighting undertakings in that town were 
bought by the Corporation. Sir Arthur was born in 
1836, and educated at the High School of Liverpool College. 
At the age of 26 he was entrusted with the principal direction 
ol the firm of Leech, Harrison and Forwood, merchants. 
From this time forward he occupied a most prominent position 
in the mercantile world, but found, notwithstanding, time to 
devote considerable attention to public and political work, 
being elected to the Liverpool Town Council in 1871, and he 
was Mayor in 1877. It was under his presidency that the 
first steps were taken for the formation of the University 
College of Liverpool Since 1885 he has represented the 
Ormskirk Division of Lancashire in Parliament, and from 1886 
to 1892 he was Parliamentary Secretary to the Admiralty. 


The Jacques Carbon Battery.—The Journal of Gas Lighting, 
quoting from the Journal of the Franklin Institute, states that 
an exhaustive test of the Jacques carbon battery, in which, as 
claimed by the inventor, coal or coke is converted directly 
into electricity, has been made by Messrs. Rosewater and 
Oldham. Ihe patentee claims for the cell an efficiency of 32 
per cent., instead of the present duty of 6 or 8 per cent. The 
apparatus consists of a closed furnace, which heats an iron pot 
Gin. in diameter and 2ft. deep, filled with caustic potash or 
soda kept in the molten state. In the alkali bath is suspended 
a carbon rod, which forms one electrode of the battery and is 
the consumable element. Airis at thesame time blown through 
the bath, to keep it in constant agitation, and help to supply 
oxygen. These cells undoubtedly supply current; but in 
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stating its efficiency, the inventor used to leave out the weight 
of fuel consumed in keeping the pots hot. Jacques asserted 
that the generation of current was due to the chemical com- 
bination of the oxygen of the air with the coke in the elec- 
trodes ; but this statement was disputed. The latest experi- 
ments show that the cause of the current is thermo-electric, 
and not chemical or galvanic. When coal gas was blown 
into the alkali bath instead of air, the current came off just 
the same ; and the substitution of copper or iron for coke a3 
the consumable electrode, made no difference to the voltage. 
Hence it was concluded that the cause of the direct conversion 


of carbon into electricity had not been materially advanced 
by the Jacques battery. 


The Chicago Elevated Railways.—The four elevated electric 
railways of Chicago, or at least the three now in operation 
(says Engineering News of New York), are generally conceded 
to be well built and efficiently operated, and they perform an 
excellent service in affording rapid transit to the remote 
borders of Chicago. But as business ventures they do not 
pay. The chief reason for this failure, our contemporary 
thinks, is to be found in the recent rapid evolution of surface 
railways, from horse cars to cable and overhead and under- 
ground trolleys, and their introduction, especially in the outly- 
ing sections of cities, coupled with a great increase in speed 
and а more convenient service to the average traveller. The 
point to be made, and one that must be carefully con- 
sidered everywhere by the projectors of elevated or under- 
ground systems of rapid transit, is that the mass of the 
travelling public will prefer surface roads, whenever 
these ever approach modern standards of speed and quick 
service, for the simple reason that there are no stairs to be 
climbed and the traveller can stop nearer to his destination. 
Including stops, the elevated railways in Chicago are only 
able to make from 11 to 15 miles per hour, and the electric 
surface roads, in the outlying districts, where stops are not 
frequent and the streets not crowded, very often do nearly as 
well. In these circumstances, therefore, our contemporary 
thinks it is clear that Americans have seen the end of elevated 
railway construction, except in some cases where peculiar local 
conditions occur, as, for instance, in the crowded streets of 


Boston, or the long-distance traffic up and down Manhattan 
Island. 


A New Tariff.— M. A. Meynier describes, in the Industrie 
Electrique of September 10th, a new tariff which he is intro- 
ducing at Fécamp. Не aims at reducing the price charged as 
the consumption per lamp installed increases ; but besides 
this discount he gives the consumer a second one, which is 
proportional to the consumption perlamp. M. Meynier argues 
that the small consumer, who consumes annually the same 
number of units per kilowatt installed as а consumer in a 
larger way of business, is not equally profitable to the central 
station; practically the same sum is expended in each case in 
connecting up, keeping this connection and the meter in proper 
order, and in reading the meter. He therefore thinks it 
advisable to encourage large lamp connections directly by the 
first discount, and their effect of decreasing the second dis- 
count will be less noticed than the encouragement of the 
latter to a large consumption. To fix а maximum rate and 
to reduce everyone’s meter bill by discounts will certainly 
cause less discontent when bills are compared than the 
Wright double-tariff system. The necessity of having a second 
meter is also considered a serious drawback to the Wright 
system in France, where it is said that intending small cus- 
tomers are often discouraged by the price charged for the 
meter. M. Meynier’s first discount is, according to the law, 
y-a- i , & curve asymptotic to y=a. 

+ К 
is the discount allowed, a is а fixed maximum discount, 2 18 
the number of 16 c.p. lamps installed and b and К are con- 
stants. This, being independent of the meter reading, is 
fixed for any given consumer, and he is given a table by which 
he can see the inerease in the discount which will result from 
extensions of his installation. The second discount is pro- 


In this equation y 


portional to the monthly consumption per 16-е.р. lamp 
installed, and is obtained from the monthly meter reading 
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with the help of the straight-line law y= — a + bv, where x is 
the monthly consumption per lamp installed. The consumer 
is also given a table to enable him to check this discount. It 
will be interesting to see how this system works out in prac- 
tice. A great objection is that a high “ maximum ” price 
will have to be fixed for which discounts will always be made, 
and it is to & certain extent this maximum that will be made 
use of for comparisons with the cost of lighting by gas and 
oil. On the other hand the idea of propitiating the large con- 
sumer, who would be charged almost entirely on the higher 
rate on the Wright system, by giving him a discount increas. 
ing with his lamp connection and taking it back again by 
diminishing the second discount, is certainly ingenious. We 
should think, however, that the table indicating the first dis- 
count ought not to be put in the hands of the consumer, as 
this discount is practically fixed for each installation, and two 
tables of rebates would only tend to confuse him. 


The Pender Electrical Engineering Laboratory. — During 
the past year additions have been made to the valuable 
electrical plant in the above laboratory out of the interest on 
the Pender endowment fund of £5,000, which was given in 
1897 to the Council of University College by the Pender 
Memorial Committee. The secondary battery has been re- 
plated with the latest pattern of D. P.“ plates by Messrs. 
Drake and Gorham, and its capacity considerably ‘increased. 
A pair of coupled dynamos have been constructed by Messrs. 
Austin, of Leeds, for carrying out Hopkinson tests of efh- 
ciency. The dynamo part of the combination has been pro- 
vided with three armatures giving respectively 10 volts, 
100 volts, and 200 volts, so that the machine can be 
employed as a motor-generator or continuous current 
transformer for charging accumulator cells or testing 200- 
volt lamps. A new switchboard has been erected in the 
dynamo room connected to a bank of 30 100-c.p. lamps for 
testing dynamos. In the engine room a Bumsted and 
Chandler engine has been erected with surface condenser. 
This engine can drive through a Kummer dynamometer, the 
Crompton dynamo and counter-shafting. Complete detailed 
engine and dynamo tests are carried out with this plant. 
In the electrical laboratory the photometric room is now 
provided with the latest pattern of prism photometer (Lummer- 
Brodhun), and all lamp-current and voltage readings are taken 
with a Crompton potentiometer. A very complete set of 
standard incandescent lamps for use as secondary photometric 
standards is also to be found therein. No effort has been 
spared by Dr. Fleming to render all parts of the plant and 
apparatus used in teaching as identical as possible with 
that used in the most perfectly equipped electrical fac- 
tories or testing rooms. Students are instructed in the 
use of the tools and appliances they will actually 
have to use in their subsequent workshop experience, and 
antiquated apparatus or physical laboratory instruments are 
entirely excluded from use. The laboratories re-open for the 
session on October 4th. Complete practical courses of instruc- 
tion in electrical testing and electro-technology are provided 
for one, two and three-year students. The laboratory is open 
on Monday evenings from 7 p.m. to 9.80 p.m. by arrangement 
with the Technical Education Board of the London County 
Council, to provide advanced instruction to those who are 
practically engaged during the day in some electrical trade. 
A new departure is a course of lectures on electro-chemistry 
conducted jointly by Profs. Fleming, Ramsay and Hudson 
Beare, who will deal respectively with the electrical, chemical 
and engineering questions involved in modern electrotechnical 
chemistry. A general course of lectures on electro-technology 
will be commenced by Dr. Fleming on Friday, October 7, at 
3pm. In the Lent Term, Dr. Fleming has, by arrangement 
with the Technical Education Board of the London County 
Council, undertaken to give a course of lectures and demon- 
strations on electromagnetism to science teachers and masters 
in London Board Schools and secondary science schools. 
The impetus to technical education thus given by the Pender 
Memorial Fund, in the improved equipment of one of our 
most important electrical engineering laboratories, is such as 
to afford great encouragement to those who have decided upon 
this method of commemorating the work of Sir John Pender. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Ársz.] 


An Electi ical Eye. —M. Dussand describes the transforma- 
tion of luminous variations into moving relief“ as follows: 
„Having placed a luminous beum at A, I have endeavoured 
to obtain at D а moving relief whose projections should be 
proportional to the variations of intensity produced in the 
beam A at corresponding points. Two identical diaphragms, 
at A and B respectively, are pierced with small holes at fixed 
intervals, and arranged in a spiral. They turn simultaneously, 
one before the luminous beam at A, which it decom- 
poses into elementary beams, the other before a bundle of 
parallel movable rods at B. At A a set of selenium plates 
receives successively the elementary beams mentioned. 
These plates are inserted in the primary circuit of an 
induction coil, whose secondary circuit constitutes the line 
of transmission to D. At В a telephone is inserted in 
the circuit. Its membrane acts separately, by means of a 
multiplying system, upon each of the rods, raising them more 


or less against the diaphragm. On placing the fingers over 


the diaphragm а& В a moving relief is felt, corresponding to 
the variations of intensity produced in the beam A. The 
membrane of the telephone vibrates, in fact, with the varia- 
tion of resistance of the selenium due to tlie influence of the 
light. It thus raises more or less the sheaf of rods. This 
raising is the same for all the rods. But, on account of the 
synchronous diaphragms, the fingers placed at В only feel 
the raising at the points corresponding to those where a 
variation of brightness has taken place, and, since all the 
rods pass in а very short time across the diaphragm, the 
observer feels a moving relief with the correct projections at 
every point." The description of the apparatus leaves much 
to be desired in the way of clearness, but there may be here 
the germ of something of great importance to the blind. 
(Dussanp, Comptes Rendus, CXXVIL, No. 11, 1898.] 


Concealed Motion. The tendency of modern physical 
theory is to reduce all potential energy to the kinetic form. 


The most successful reduction of this kind is that of gaseous 
pressure to the impact of countless multitudes of molecules. 
Attraction and repulsion, whether electric, magnetic, gravita- 
tional, or molecular, have been persistently attacked with a 
View to some purely kinetic interpretation. liven when that 
18 done much will remain to be explained, as the transfer of 
energy by impact is in itself almost inconceivable without 
Introducing conceptions of strain. But it will be something 
gained when all forms of energy are reduced to one, however 
inconceivable that one may be. E. Merritt has conceived and 
analysed а simple mechanical illustration of ‘ concealed 
motion," which shows how kinetic energy may exhibit all the 
characteristics of potential energy. A shaft (see diagram) 
is driven by a belt and а heavy pulley. An arm is attached 
to the shaft at right angles. It ends in a fork, in which is 
pivoted a cross bar, provided with two heavy knobs at the 
ends. When the shaft rotates, the pivoted rod will take up a 
vertical position. When disturbed from that position, it will 
oscillate about it like a pendulum, and gradually return to it. 
Now, this case could easily be realised on a larger scale. For 
the shaft substitute a circular railway, and pivot the knobbed 
rod in the railway carriage. A passenger trying to explain its 
motion, without reference to the larger kinetic system, would 
Inevitably frame a wrong theory. Merritt investigates the 


case mathematically, and obtains a general equation for a 
system of purely kinetic energy. By introducing certain 
** concealed " co-ordinates any kind of potential energy may 
be obtained. 

(Merritt, Phys. Rer., August, 1898.] 


Magnetic Field of Electrolytic Currents.—To construct an 
electrolytic coil, S. Sheldon and G. M. Downing filled some 
3 metres of rubber tubing of 3 sq. сп. internal cross-section 
with a 30 per cent. solution of H,SO,, and wound it upon 
a wire coil connected with a ballistic galvanometer. They 
experienced considerable difficulty in maintaining the con- 
tinuity of the electrolytic circuit. The introduction of air 
bubbles had to be carefully avoided, as well as the formation 
of kinks in the tube. The end was attained by careful filling 
and by closing the ends, during winding, with stoppers. After 
the winding was completed these stoppers were removed and 
copper wire electrodes were inserted, which allowed the egress 
of gases formed by electrolysis. This formed a primary coil of 
15 turns, which was connected in series with a milli-ammeter 
to a commutator arranged so that the current could be 
reversed through the electrolyte. The resistance was 700 
ohms, and the E.M.F. applied was 230. When the secondary 
wire coil was connected with the ballistic galvanometer, the 
apparatus was ready for use. After observing the throws, the 
electrolytic primary was replaced by 10 turns of wire and & 
current capable of providing the same nuniber of ampere turns 
as before. The result was that the throw was the same in 
both cases. This fact is of great importance in the theory of 
conduction. It indicates that most probably the magnetically 
active ions are conveyed in one direction only, which is the 
same in metallic and in electrolytic conduction. If they were 
carried in two opposite directions, it would be difficult to 
account for a preferential effect in the case of metallic con- 
duction. In any case, the result will aid in the discrimination 
of the true theory, whenever it may be arrived at, 

(SHELDON AND Downina, Phys. Rer., August, 1898.] 


Resistance of the Human Dody.—J. E. Boyd has determined 
the resistance of the human body from hand to hand, using 
both direct and alternating currents. Connection was made by 
thrusting the four fingers of each hand into a jar of sal- 
ammonaic solution. The resistance for an E.M.F. of 2 or 3 
volts was found to be 1,500 ohms, and for 6 or 7 volts 1,550 
ohms, using alternate currents in both сазев of 62 periods 
per second. With direct currents the resistance was some- 
what higher, being about 1,700 ohms. From the right wrist 
to the elbow the resistance was found to be 200 ohms. From 
the wrist to the end of the shoulder blade it is 207. From 
shoulder to instepit is 201. These figures are independent of 
the skin resistance, which is inversely proportional to the area, 
and varies with the degree of moisture and the nature of the 
electrode. 

[Вотр, Phys. Review, August, 1898.) 


Fibrous Structure of Iron. —E. Rhoads endeavours to show 
that the changes of volume observed in iron on magnetisation 
may be due to the fibrous structure of theiron, and that there 
is no reason to think that an isotropic specimen of iron would 
show any such change. He made experiments to determine 
the effect which the grain of sheet iron, acquired in the rolling 
process, exerts on the magnetie changes in length and on the 
magnetisation. Strips of sheet iron were cut out of a large 
sheet, both along the grain and across it. When cut along 
the sheet, the lengthening in weak fields was greater, and the 
shortening in strong fields smaller than when the strips were 
cut across the sheet. This indicates that some effect is due 
to the fibrous structure. But before the whole effect is attri- 
buted to that element, Nagaoka and Honda's results with iron 
and niekel ovoids, where the change of volume is positive and 
negative respectively, must be accounted for. 

[Кнолоѕ, Phys, Review, August, 1898.] 


Capacity and. Frequency.—J. Hanauer proposes to solve the 
prize problem set in 1895 by Würzburg University: Is the 
variation of the dielectric constant of substances with the fre- 
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quency of the alternating currents to be regarded as a case 
of dispersion of electric waves? As & result of experiments 
with a somewhat novel telephone method, he found that 
besides an increase in the capacity of condensers with solid 
dielectrics an increase of conductivity sets in with every 
increase of the period of the alternations, But since the 
change of capacity, which also occurs in liquid dielectrics, is 
considerably reduced by platinising the platinum electrodes, 
its cause must be sought in a polarisation, which, in solid 
dielectrics, is connected with a lack of homogeneity such as is 
supposed to give rise to residual discharges. An electric dis- 
persion is not necessarily present. 
[HaNavzn, Wied. Ann., No. 8, 1898.] 


THE DECADENCE OF SECTION A. 


The necessity for immediate reform in the mode of pro- 
cedure of Section A of the British Association, and to some 
extent, also, of Section G, was discussed in our leading article 
last week. This has brought us a considerable amount of 
correspondence from influential quarters, thus giving good 
ground for hoping that the proposed reformation is not 
unlikely to be taken in hand. It is a matter of regret that 
some of our correspondents wish to preserve anonymity. One 
prominent physicist writes, Apropos of your remarks in 
The Electrician this week on the British Association, I quite 
agree with them. The time which might be most 
usefully spent in well-organised discussion is frittered away in 
letting people read long Papers which lead to nothing. What 
is wanted is a strict pre-arrangement of subject-matters for 
discussion and short Papers read on carefully selected topics. 
This can only be done by forwarding abstracts beforehand to 
the right people, to bring them together. I cannot help think- 
ing that if leading electric traction people had been invited 
beforehand to take part in the joint discussion between 
Sections А, G and the Magnetic Conference, we might have 
had something more useful in the way of discussion. The 
British Association wants a new start badly." We under- 
stand that the Organising Committee has been requested to 
take the matter in hand and see what can be done to restore 
Section А to its former glory. А Conference will probably be 
shortly held with the object of devising some practicable 
means of working the desired change. A letter from Prof. J. 
Á. Fleming in our correspondence columns this week will be 
regarded, we are sure, as an impartial and aceurate summary 
of the present state of affairs. The not less weighty views of 
another leading physicist are set forth in the following 
paragraphs :— 

(Communicated.) 

It must be regretfully admitted that Section A of the 
British Association is not what it used to be. Suill the leaders 
of physical science—most of them—continue to assemble, but 
the proceedings are such as to damp out any incipient ardour, 
and the unique opportunity which these meetings furnish for a 
really brilliant discussion is too often frittered away by long, dull 
Papers, and by a businesslike desire to work through the pro- 
gramme. In the old days, we remember, the secretaries were 
constantly in visible attendance, and kept the meeting well in 
hand ; now they have a private office at the back, and the press 
of work keeps them there almost constantly engaged. The 
President is therefore left almost single-handed to cope with 
the Papers that come on one after another, and unless he is 
a man of exceptional experience in this kind of meeting, and 
realises the idiosyncrasies of the authors and the best mode of 
dealing with them, he can hardly be expected to grasp the 
situation as & secretary would who had been in office for five 
or six consecutive years, with perhaps five or six previous 
years’ experience as an onlooker. 

The secretaries are clearly at present overworked. No 
doubt they do the best they can, but if we set ourselves to 
imagine an ideal state of things we should say that a secretary 
of Section A should be much more than a head clerk, and when 
an author of a Paper is absent it should be the privilege of the 
Section to hear from the secretary а crisp résumé of the 


subject matter of the communication, so far as it can be under. 
stood by а highly-trained mind at one or two readings. The 
mere reading of a long Paper in a semi-intelligible voice should 
be rigorously forbidden. 

As was said last week in the leading article, the most ufu 
and stirring communications are those which epitomise the vis 
of some work that has been done, and give room for questio: 
and discussions. А mass of details, with laborious lettered 
diagrams, every letter referred to by the conscientious reader, 
in а voice which shows that he is not really following the 
thing himself at the time, is of no use whatever. If the 
author is incompetent to give an oral account of his work, 
then he can instruct the secretary, who will do it for him, 
The first reform is to have no reading of Papers, except by 
special permission of the President. Second reform, noi so 
many Papers accepted. At present, Section A is becoming 
the washpot of the Association. Other sections organise their 
work beforehand, and do not admit late Papers, at least à 
would appear a3 if many of these were bundled over to the 
omnivorous section at the head of the alphabet. 

In the old days, too, the list of Papers was gone through in 
committee, and both the list for the day and the order in 
which they were to be taken was decided on. More depent: 
on the order than would be thought. But at present the list 
seems to be left to haphazard. 

Dut when we suggest that fewer Papers should be accepted 
we foresee a difficulty. We by no means advocate easy rejec- 
tion. The power of rejecting a Paper should be jealousy 
guarded and wielded by the Committee ав a whole. Obvious 
injustice may be done. Probably if the first reforms were 
carried out there would be no need of the second. 

Joint sittings and got-up discussions are useless unless 
time is allowed for them. After a few introductory “Papers, 
the discussion begins, but at present it at that part too usually 
ends—by reason of the press of time. Again, bifurcated 
sittings are not at all satisfactory. If the section is to split 
let it split, but if it remains whole let it sit entire. The efort 
to attend two subsections at once results in wandering away 
from both never to return. | 

Then, again, the Committee. Why should it meet halt in the 
morning and half in the afternoon? If the Section met from 
10 a.m. to 1 p.m., the Committee could read from 2 p.m. 0 
З p.m. Orif the Committee read from 10 a.m. to П a.m., the 
Section could sit from 11 a.m. to 3 p.m., as in the old days: 
though how anybody got lunch in those days was never vr? 
clear. The Committee’s work needs an hour each day, and! 
less is given to it & lot of responsibility is thrown on the 
officers which they should be unwilling to bear. It is no joke 
to be an official of Section А; it is a thankless office to bes 
secretary, and if everything is left to secretaries to decide. 
they must be exceedingly experienced in the particular 
proceedure appropriate to the very curious condition of the 
British Association if they do not make a mess of it. They 
are apt to treat it like an ordinary scientific society. Now. l 
is not а bit like that. In an ordinary society there 15 0 
general publie, there are seldom members highly competent 
in other branches of science, and, more especially, there are 
seldom all the leaders gathered together into one roon. It 1s 
a unique opportunity—a meeting of Section A—and of late 
years it has been sadly wasted. 


THE JUNGFRAU RAILWAY. 
(Concluded from page 710.) 


The power-plant at Lauterbrunnen will, when complete 
utilise about 1,820 gallons of water per second from the W | 
Lütschine, with a head of 125ft., of which 116%. is utilised : 
the turbines. The river is swollen in the summer by ni 
melting snow and glaciers from the mountains, and thus Jn 
time when the greatest power is needed the most 1s availa : 
A steel pipe line about 1,500yds. long serves as & т 
It taps the river а little below the famous Staubbach те 
fall, just above the railway bridge of the Wenger Alp Ral alt 
The pipes have an interna! diameter of 5ft. 11in. odorum 
of the conduit is nearly horizontal, with a fall of only 8 
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0-8 per cent.; this section of the pipe has a thickness of | Figs. 11 and 12 show the power-house in sectional eleva- 
0-1971р., and is made in lengths of 19ft. 8in. Between this | tion and plan. It is proposed to have eventually four 
and the lower half of the pipe-line a vertical pipe is attached to | generating sets, each of 500 н.р. capacity, but only two have 
avoid shocks and to ensure a smooth flow of water. The | been put down to start with. The turbines, made by Messrs. 
remainder of the line is of stouter pipe, 0:236in. and 0:276in. ! J. J. Rieter et Cie., who were the contractors for all the 
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Fic. 12.— Plan of Power House. 


thick, the internal diameter being the same, and it is made in | hydraulic work, are of the twin Girard type, with axial flow. 
24ft. lengths. The power-house is on the right bank of the | They work with 115ft. head and a flow of 814 gallons of 
Tiver, and the pipe-line has to cross from the left bank over | water per second at full load, making 880 revolutions per 
an iron bridge built especially for the purpose. The upper | minute, the speed being controlled by Messrs. Rieter's auto- 
part of the pipe line is buried, the lower part uncovered. matic governors. The generators, of the Oerlikon inductor 
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type, are directly coupled to them. At the time of our visit 
the erection of the turbines had been completed, and one of 
the dynamos was in position, but not yet running. Power 
for the line and for the work in the tunnel was derived from 
з 1,000-н.р. machine temporarily installed. Тһе switchboard 
had not yet been completed either, and a temporary one was 
in use. The generators seem to be built on the lines usually 
followed by the Oerlikon Co. in their inductor type. Аз has 
been already mentioned, three-phase current at 7,000 volts 
and 38 revolutions per second is generated. The exciters are 
shunt-wound and four-polar, making 700 revolutions per 
minute, and generating at full load 150 amperes at 120 volts. 
Their turbines, which are also directly coupled to them, use 
15°6 gallons of water per second. The regulation of the 
voltage is effected by adjusting the resistance in the circuit of 
the exciter fields. The switchboard is on a gallery from 
which the whole station can be overlooked. In general appear- 
ance the station is well-designed, light and roomy. We noticed 
to our surprise, however, that, contrary to English practice, 
the frames of the machines were insulated from the floor 
instead of being earthed. This appeared to constitute а not 
inconsiderable danger to the personnel, as the distance between 
the bed-plates of the machines and their foundations was only 
about 21р. or 2!in. The machine that was running at its full 
pressure of 7,000 volts was only protected by a wooden 
balustrade, which it was easy to get over or under; but 
possibly the arrangements in this respect will be improved 
when the permanent plant is in running order. As a set-off 
to this we noticed a paper posted up, containing instructions 
for the treatment of persons stunned by electric shock. 

In concluding this article we wish to express our thanks to 
Messrs. Brown, Boveri et Cie., and Messrs. J. J. Rieter et 
Cie. for supplying us with some of the illustrations we have 
reproduced, and to acknowledge the courtesy shown to our 
representative by Dr. Wrubel and Herr Gobat, the engineers in 


charge of the work, and by the other engineers connected with 
the various sections. 


THE ELECTRIC LIGHTING SYSTEM AT BRISTOL, 


WITH SPECIAL REFERENCE TO AUXILIARY 
PLANT.* 


BY Н. FARADAY PROCTOR, A. M. I. C. E., M. I. E. E. 


In the following Paper it is proposed to give a mere outline of 
the electric lighting undertaking at Bristol, and the results of the 
working of some of the auxiliary plant. "The electric lighting works 
at Bristol are the property of the Bristol Corporation, and alter- 
nating current is supplied to private customers, and continuous 
current is used for the public street lighting. 

Generating Station. At the present time the whole area equipped 
is supplied from one generating station, which has a water frontage 
to the tloating harbour, and is situated at Temple Back, well within 
the area of supply. The engine-room and boiler-house both extend 
the length of the building, and adjoin one another. The coal 
bunkers occupy а wedge-shaped piece of land between the boiler- 
house and the floating harbour. 

Boilers.—There are 12 Lancashire boilers ; three of these are 
24ft. by 8ft. diameter, and the other nine are 28ft. by 8ft. diameter, 
al working at a pressure of 12510. The boilers are all fitted 
with coking stokers, mechanical elevators and conveyors, 
driven partly by steam engines and partly by electric motors. 
An economiser has been laid down recently, Two chimneys 
are placed between the third and fourth boiler and adjoin- 
ing the twelfth boiler respectively. Welsh pea-sized coal is used, 
and is delivered from the barges which come alongside over а 
weighbridge direct into the coal bunkers. From each boiler a 
single in. steam pipe leads through the engine room wall to the 
steam-ring mains. | | 

Engines, Dynamos, «с. —Тће main engines are all of the Willans 
central-valve type, and vary in size from 100 r.H.r. to 700 1. H. P., 
the aggregate horse-power being 3,700. Alternators with revolving 
disc armatures are direct-coupled to the engines, and run in parallel 
with one another. Four dynamos, each giving 80 amperes at 600 
volta, are used for arc lighting and for driving the station motors. 
Two dynamos, each giving 500 amperes at from 100 to 130 volts, 
and a small battery of accumulators supply the exciting current 
for all the machines, and also energy for a portion of station 
lighting. 


* Paper real before the British Association, Section G. 


Switchboards.—The main switchboards are of double-pole typo, 
and will probably be soon replaced by single-pole boards, when the 
outer conductors of the cables will be earthed. А new arc lighting 
switchboard has just been introduced, the arrangements providing 
for the coupling of auy of the 18 new arc circuits on to any of the 
four dynamos ; this switchboard is particularly compact, each cir- 
cuit requiring only 34in. of the length of the board. 


Cables, cc. Eighteen high-tension feeder cables run direct to 
transforming stations ; the distribution of energy to customers is 
on the three-wire system by triple-concentric cables, the low- 
pressure system being divided into three distinct networks. There 
are about 130 miles of cables, all of which are lead-sheathed and 
steel-armoured ; these are laid direct in the ground, being loosely 
covered with common bricks as a guard against accidental injury 
by picks or other road tools. The street arc lamps are arranged 
with 12 lamps in series on each circuit, all the circuits being run in 
parallel on one or more dynamos. There are 38 sub-stations, 
which, with the exception of a few of those originally laid down, 
are all constructed under the footways, their dimensions being 
12ft. by 6ft. by 6ft. Gin. deep. They are built of brick with cement, 
the walls being 1ft. біп. to 2ft. thick. Тһе ventilation is by means 
of two Gin. pipes—inlet and outlet —connected to a small divided 
box with vertical gratings set avainst or let into the nearest 
external wall of adjoining premises. No trouble from gas or sweat- 
ing has ever been experienced since the adoption of these arrange- 
ments, (Note.—Five of the 98 sub-stations are not yet working.) 


General.—A considerable amount of machinery has been added 
during the past few months. "The following are the results of trials 
made with sundry of the auxiliary plant. In all cases the steam 
consumption has been ascertained by condensing the exhaust steam 
and weighing the water collected, and the results of the pump testa 
have been reduced to show the steam consumption per horse-power 
hour of work done, such being calculated from the volume of water 
and the pressure at which it was delivered. For the purpose of 
facilitating comparison the results of electrically-driven plant are 
given in pounds of steam consumed, 32 Olb. of steam per kilowatt- 
hour, or 2J'871b. per electrical horse-power hour, being allowed, 
that being the steam consumption of the smallest generating plant 
used in the station. The feed- pumps consist of a steam pump with 
a capacity of 4,000 gallons per hour, and an electrically-driven pump 
of the same capacity. The steam pump is compound, duplex, 
direct-thrust, non-condensing ; it has been in use about five years, 
and is in good repair. The motor-pump is a three-throw feed- 
pump, driven by а 600-volt continuous-current motor, running 
at 620 revolutions per minute, with speed reduction by cotton 
ropes, and a pair of spur wheels, the ratio of reduction being 12:9 
to 1. The results obtained during trials were: At full load, steam 


| pump 981b. steam per brake horse-power, electric pump 43721b. ; at 


about one-sixth full load, steam pump 252'1lb. steam per brake 
horse-power, electric pump 24:41], In this trial at one-sixth load 
the steam pump was run slowly to reduce the output, but the 
output of the electric pump was reduced by the opening of '* by- 
pass" or relief“ cocks, the pump being run at full speed. On 
reducing the speed of the electric motor 25 per cent. by lowering 
the armature voltage, the efficiency at partial load is very much 
improved. At about three-quarter full load, with all three plungers 
of the pump doing full work, the steam consumption is 35310. 
per brake horse-power ; at about half load, with two plungers 
doing work, the steam consumption is 43 710. per brake horse- 
power; at about quarter load, with only one plunger doing 
work, the steam consumption is 74lb. per brake horse-power, 
and when running light the total steam consumption is 06-20lb. 
During these four trials the three-quarter speed was maintained, 
the delivery being again regulated by the by-pass cocks. On 
lowering the speed of the motor still further by reducing 
the armature voltage to 100, the etticiency at a low output 
is again improved. At one-seventh of full load the pounds of steam 
per brake horse-power = 68 4, being only 27 per cent. of that con- 
sumed by the steam pump at correspondingly light load. The 
conclusions arrived at are: (1) the motor feed pump will work 
with from 27 per cent. of the steam consumption of the steam- 
pump ; (2) the output of а motor pump should be controlled by 
regulating the speed of the pump, the employment of by-pass 
cocks resulting in the loss of much energy ; (3) with a motor- 
driven feed pump, where the motor runs at 580 revolutions 
per minute and the pump at 45, an efficiency of 67 per cent. 
can be obtained. The donkey pumps are steam and motor- 
driven pumps. The steam pump is duplex, direct-thrust, non- 
condensing ; its capacity is 2,500 gallons per hour, pumping against 
a head of 4lft. ; the pump has been in use about five year, 
and is not in good repair. The electric pump is a din. centrifugal 
pump, driven direct by a 600-volt motor at 400 revolutions per 
minute; ita capacity is 25,000 gallons per hour. pumping against ^ 
head of 26ft. Gin. The steam pump consumes 54410. steam рег 
brake horse-power hour, the electric pump 95 ölb. It will be 
noticed that these pumps are not directly comparable, their 
capacities being very different, but the steam consumption 18 so 
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Steam Feed Pump. 
Type: Duplex, direct thrust, double-acting, non-condensing. Pumping capacity: 4,000 gallons per hour. Steam cylinders: Compound tandem; 
two high-pressure, Sin. diameter; two low-pressure, 8in. diameter. Pump plungers: Four, 43in. diameter. Stroke: 8in. Normal speed: Fifty 
complete cycles per minute. 


€ — СВЕСНЕ — — — — - — € 


| Steam consumption per hour in pounds. 


Per cent. of full Speed per . Gallons per hour | Pounds pressure I. H.P. B. H. P 


load. minute. pumped. at delivery. 257" Барт Total. Per B.H.P. 
— — — I So: I OOOO 42 Se a сны ушшш 
130 62 | 5,230 125 И 7:627 | 800 105 
130 62 5,930 125 E T627 . 760 99:65 
128 59 | 5,124 125 М 7:471 666 | 89:13 
18 139 730 130 1612 111 | 979 2524 
16 13:18 | 636 150 e 0 096 | 243 2519 


Motor Feed Pump. 
va Type: Three-throw, driven by 600-volt continuous-current motor with double-reduction gear. Capacity: 4,000 gallons per hour. Plungers: 
Sin. by 5}іп. diameter, Sin. stroke. Speed: Motor, 800 revolutions per minute; pump, 62 strokes per minute. Gear: Three 24in. cotton ropes; 
driving pulley 14in. diameter, driyen 56. 10in. diameter; two spur wheels—driving 25 teeth, driven 112 teeth, Піп. pitch. Motor: Bar armature 
simple horseshoe magnet type separately excited at 100 volte. The pump has by-pass cocks connecting the deliveries with the common suction by 
which the amount of water to be pumped can be regulated, the pump speed being constant. 


| | Pounds steam per hour. | | 


| | Pou n 
Percent. Speed. | Armature! Gallons Watts, Watts, Total ae 'Efficiene | 
load. рее volts. | perhour. | exciting. | armature. watts. БИРУ. BALE Total. P B.H.P. per nci Püelivery.. 
our, 
111 ts 635 4,440 520 11,340 11,860 159 88 380 451 55:4 170 
19 | 800 600 768 540 8,572 8,912 12 117 285 245 10 130 
9 | 800 600 560 555 8,052 8,585 11:5 0:55 275 | 503 5 130 
0 800 600 .. i 8590 3,105 3,625 AQ j) 110 M „ der е 
Pressure supplied to armature reduced 25 per cent. 
80 ' 57 445 $,200 535 5,437 5,972 | 8 541 1 191 | 353 68 | 145 
57 579 445 2,271 535 4,495 5,030 7 571 , 162 45:1 55 140 
27 584 445 | 1,088 535 3,271 3,806 51 1:65 122 75°? ' 32 150 
0 588 447 m 535 1,605 2140 . 29 . d 6% Ni | io 
Pressure supplied to armature reduced 83 per cent. 
14 | 111 | 100 | 556 | 555 | 1,200 | 1,755 | 232 | 081 | 555 | 68:4 | 55 | 155 


Steam Donkey Pump. 

. Type: Duplex, direct thrust, non-cond?nsing, double-acting. Pumping capacity: 2,500 gallons per hour. Cylinders: Two high-pressure, дїп. 
. 5 Four, din. diameter. Stroke: біп. Suction: 8ft. Delivery: 35ft.; total head, 41ft. NOTE. —A higher load than 74 per cent. 
cannot be obtained. 


Рег cent. Speed Gallons | | Steam consumption per hour. Efficiency, Total head (feet), 
of | per per hour I. H. P. BBILP. eS осел кашса AEQ. B.H.P. c allowing 

full load. minute. | pumped. Total. Per B. H.P. Per I. H.P. I. H. P. ` for pipe friction. 
74 65 1.850 18 039 220 613 134 21814“ 41 41779 
61 55 1,668 15 | 035 182 516 119. 2595 41 41:79 
55 48 1,579 18 029 147 505 111 20707 41 41-79 


Five-inch Centrifugal Motor Pump. 
Type: 5in. centrifugal pump, driven direct by a 500-volt continuous-current motor, separately excited at 100 voits ; speed, 650 revolutions per 
minute. Suction, 7ft. bin.; delivery, 19ft. Total lift, 26ft. біп. Suction, 54in. diameter; delivery, Sin. diameter. Pipe friction at 21,000 gallons per 
hour 1°86ft. head, and is allowed for (28°36ft. head). 


| Р hour. Efficiency Я 
Gallons per hour Watts, Watts, Watts, EHP. | BHP. c шаш оош BILE. n 
delivered. exciting. | armature. total. absorbed. | output. Total. per B. H. P. | ЕН. 
22,222 | 658 9,375 10,033 1545 | 3:33 321 | 96:4 | 24.8 
20,930 658 8100 ‚ 8,758 11°74 3:0 280 93:3 | 25:5 
20,450 658 8,100 8,758 1174 2:93 280 95:6 250 
20,400 658 8,200 8,858 11:87 2:92 285 96:9 24-6 
0 658 5872 2,520 3˙38 ko 108 | is i 


very much less with the electric pump as to indicate somewhat the engine indicated 4'1 H.P., and the motor absorbed 4 6 E. H. P., with 
comparative efficiency of the two kinds of plant. The efficiency of | a total steam consumption of 109lb. 

the Din. centrifugal motor pump, with a head of 26ft. 6in., is tound With regard to the feed-water filters, à considerable amount of 
to be 25 per cent. The centrifugal circulating pumps consist of a | difficulty has been experienced in efliciently extracting the small 
steam pump having a capacity of 2,300 gallons per minute, and a ene, of oil found in the condensed water. A low-pressure 
motor pump of the same capacity, both working against a head of filter in which coke and wood shavings were employed was first 
loft. The steam pump is а 12in. centrifugal pump, coupled direct | used. A high-pressure filter packed with sawdust is now employed, 
to a vertical compound-condensing engine, working at 210 revo- and also a centrifugal cream separator. The centrifugal separator 
lutions per minute. The motor pump is a 12in. centrifugal pump, is found to extract the oil most perfectly, and when driven by an 


direct-coupled to а 600-volt motor, running at 400 revolutions per | electric motor the value of the power absorbed is very small, being 
minute. The results of the trials show that the steam-pump takes | about 134. per 1,000 gallons separated. The separator is of one of 
90:65lb. steam per B. H. P., and ita efficiency is 25'2 percent. ; while | the usual types employed for dairy purposes, and has a Laval steam 
the motor pump takes 48°26lb., and its efficiency is 46:3 per cent. turbine attached. Its capacity is 400 gallons per hour. When 
The mechanical stoker is driven by steam and by electricity. Ап , separating 400 gallons per hour the steam consumption is 2201Ь. 
elevator, conveyor, and the stokers of seven boilers are driven by а per hour when driven by the steam turbine, and 37'6lb. per hour 
vertical non-condensing engine through a belt and one pair of spur , when driven by the motor. Ав the separator when worked by the 
wheels, the speed reduction being in the ratio of 123 to 1 of the , motor was driven by means of a leather strap and the steam turbine 
stoker shaft. An elevator, conveyor, and the stokers of five | was not disconnected, it is probable that with direct driving the 
boilers, all of the same make as those above mentioned, are driven cost of separation can be reduced to below 1d. per 1,000 gallons. 
by а 600-volt motor, through а belt and with worm gearing, the The separation is so perfect and the power required so small that 
speed reduction being in the ratio of 383 to 1. The whole of this | filtration by centrifugal action is thought worthy of careful atten- 
latter apparatus being quite new, itis probable that during the trial | tion and further development. 
it worked rather more stiffly than the older steam-driven gear. To Tables giving details of the foregoing trials have been prepared 
work the elevator, conveyor, and the stokers of five boilers, the by the author, and are given herewith. 
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Twelve-inch Centrifugal Pump. 


Type: 12in. centrifugal pump—pumping capacity, 2,500 gallons per 
minute, driven direct by a vertical compound-condensing engine. 
Engine: Cylinders—one high-pressure біп. diameter, and one low- 
pressure 12in. diameter; stroke, 7in. ; speed, 210 revolutions per minute. 
Pump: Suction, 8ft. ; delivery, 7ft.; total head, 15ft. ; speed, 209. 


hour delivered. I- H.P. B. H. P. 


| Efficiency, 
Gelen per Pounds steam per hour. BHP 


2,008 56:25 9-15 | n | sas xe 
» " „ | 86 ' 926 25°27, 
39 HU 34 | 821 | 90 39 
» " 39 821 | 90 93 
” » » 813 | 89 » 
5 б Н 813 89 y 
н e 846 | 926 к 
» » » 851 | 91 » 
И b x » 8831 | 91 » 
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Twelve · inch Centrifugal Motor Pump. 

Type: 12in. centrifugal pump, driven direct by a 600. volt con- 
tinuous-current motor, separately excited at 100 volts; speed, 
400 per minute. Suction, 8ft. ; delivery, 7ft; total head, 150. 
Capacity: 2,300 gallons per minute. Gallons per minute delivered: 
2:274 25. Watts, exciting: 1,000. Watts, armature: 15,660. 
E.H.P. absorbed: 22:33. B.H.P.: 1034. Pounds per steam hour: 
Total, 499; per B. H. P., 48:26, Efficiency, m E 

Mechanical Stoker Driving. 

A chain and bucket elevator, à worm conveyor, and the mechanical 
stokers of seven Lancashire boilers are driven by a non-condensing 
vertical engine through a leather belt and one pair of spur wheels, 
the speed reduction being in the ratio of 12°5 to 1 of the stoker 
shaft. Speed per minute, 200; engine running light, 0 60 1. H. P.; 
engine and shafting only, 2°72 1. u. P. ; engine and shafting and con- 
veyor, 3:28 1. H.P.; engine, shafting, conveyor and seven pairs of 
stokers, 4 67 1. H. P. 

It, therefore. appears that the power absorbed by the sundry 
parts of the plant is as follows: Speed per minute, 200; engine 
running light, 0 6 1. H. P. Speed per minute, 16; shafting running 
light, 2:12 1. Hñ P. ; elevator and worm loaded, 0 56 1. R. P.; seven 
stokers (14 fires, all plungers, and firebars working), 1:40 1 H Р. 

NorE.—Steam consumption trials could not be made owing to 


the new electrically-driven stoker plant not being out of the con- 
tractors’ hands. 


: 46 3 per cent. 
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ELECTRIC POWER AND ITS APPLICATION ON THE 
THREE-PHASE SYSTEM TO THE BRISTOL 
W AGGON AND CARRIAGE WORKS.* 


BY W. GEIPEL. 


Lord Armstrong, in his address to this Association at Newcastle 
in 1863, said that the greatness of England much depends upon 
the superiority of her coal, in cheapness and in quality, over that 
of other nations ; but we have already drawn, from our choicest 
mines, а far larger quantity of coal than has been raised in all other 
parts of the world put together ; and the time is not remote when 
we shall have to encounter the disadvantages of increased cost of 
working and diminished value of produce." He then proceeded to 
explain that the total amount of workable coal in this country was 
calculated to be about 80,000 million tons, which, allowing for the 
then rate of increase of 21 million tons per annum, would only last 
212 years. He further states that long before complete exhaus- 
tion takes place, England will have ceased to be а coal-producing 
country on an extensive scale. The ultimate results will be to 
render labour 80 abundant in the United States, that our iron 
manufacturers will be underbid by the unrivalled iron and coal 
resources of Pennsylvania. The question is not, how long our 
coal will endure before complete exhaustion is effected ? but how 
long will these particular coal seams last, which yield coal of а 
quality and at a price to enable this country to maintain her 
present supremacy in manufacturing?” Аге we not already about 
to realise by experience what Lord Armstrong prophesied a third 
of a century ago! It is the case that many large collieries have 
already been closed because the expense of working prevented 
their competing, it is also the fact that foreign firms can already 
deliver in this country manufactured iron at lower prices than 
we can supply it notwithstanding their disadvantage in shipping 
rates. Within the past few weeks, for example, the Corporation of 


engines in Great Britain alone amounted to an aggregate of 
2,200,000 H. p. Assuming that each horse-power requires as little 
as 51р. of coal per hour, and that the average run is 10 hours per 
diem for 300 days per annum, the total coal used by stationary 
engines alone would amount to 15,000,000 of tons per annum ; it 
is probably far greater than this, judging from the general ineffi- 
ciency and wastefulness of the existing engines. The author's 
main object is to localise the causes of this waste in the case of our 
important workshops and factories, and to discuss how this may 
best be obviated by the use of electricity. Other objects which he 
has in view, however, are the attainment of the maximum output 
of machine tools, which can only be obtained by driving the tools 
at à steady maximum speed, and the greatest economy in labour, 
and otherwise in producing the driving power. In the past there 
has been а tendency on the part of the trades unions to look 
upon one at least of the above objects as being opposed to the 
interests of the workman. American visitors quickly observe 
the slow speeds in our union-ridden shops. The late strike in 
the engineering trade has corrected this misconception as to the 
true interests of the workman, while it has put an end to the 
harrassing policy hitherto adopted by the trades unions which has 
so long delayed works improvements. The employer is henceforth 
free to control his own shops, and it is now left to him to make use 
of every available means of increasing and improving the output. 
If Great Britain is to continue in her present front position in 
manufacturing for the world, it behoves her leading employers to 


take prompt advautage of such improvements as tend in the above 
direction. 


THE Вв1зто1, WAGGON AND CARRIAGE Works. 

Description of the Old Steam- Power Plant. — There are five hori- 
zontal steam engines in all, varying from 100 to 10 І. н.р. Three of 
the engines are antiquated, having ordinary slide valves, and being 
controlled by a throttle valve operated by a slow-speed governor, 
while they are so overloaded that the valves are set to give steam 
practically the full length of the stroke. Two of the engines are 
modern, having variable expansion gear, while the slide valves are 
set to cut off and give a fair rate of expansion. Steam is generated 
in five Lancashire boilers placed in three different parts of the 
works, near the larger engines. The steam pipes, therefore, are 
not unduly long, with two exceptions, where the lengths are 158ft. 
and 112ft. respectively. 

Water and Coal Consumption of the Old Plant. The steam con 
sumption is calculated from diagrams taken at various states of the 
load. An allowance was made for cylinder and port clearance, but 
no allowance for loss by leakage past the cylinder, nor for initial 
condensation in the cylinder, as the measurement of the steam was 
made near the exhaust end of the diagram. The re-evaporation, 
which takes place during expansion, would cancel the initial con- 
densation to some extent, though not materially so in all cases. It 
is impossible without actually weighing the steam used to say what 


deduction should be made for this loss, The following table sum- 
marises the results of the different tests. 


Pounds of steam per I. H. P.-hour. 


Losses in Steam Pipes.—There was no means ot measuring the 
condensation, which was, therefore, determined by calculation, 
using a formula based on actual experiment. It has been found 
that the rate of transmission of heat through iron steam pipes 18 
3:5 British thermal units per hour per square foot of surface for 
each degree Fahrenheit of difference in temperature between the 
steam and the surrounding atmosphere, and tor indifferently lagged 
pipes, with bare valves and flanges, the coeflicient may be 2*0. 
Taking the difference in temperature to be 300 — 50 = 250 F., and 
the time during which the pipes are in use as 3,000 hours per 
annum, each square foot of bare pipe would condense about 
3,140lb. of steam, and of covered pipes about 2,2501Ь. of steam. 


The yearly loss by condensation in pipes would then be approx 
mately :— 


Lbs. steam. 
For 457 sq. ft. of bare pipe х 3,140 = .................... . 1,440,000 
For 277 sq. ft. lagged pipe x 2,250 = ..................... 620,000 


Total ынын кнын кн 2,060,000 
Adding 25 per cent. for extra surface exposed in 


flanges, tees, valves and fittings, and conduction 
through supporta and otherwise 


Eygine. J (( "HRS 
Full load. Normal load. Light load. 

i. al 40% 587 

2 40 44 47 

5 70 96 96 

4 54 | 33 48:5 

5 55 | 32 32 
Average | 44 50 | 50˙5 
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Table of Horse-Power Used or Lost at the Bristol Waggon Works. 


Engine | 3 | Power saved by 
Number of irietion. 85 per | Loss in Total Е s с tools | Percentage Light Normal | Maximum | dispensing with 
й : power aud their of power ПАНА? а 
engine. cent. of shafting. | lost. 10 1e ied load. load, load. certain shafts an 
1 Ost. countershafts. u engine friction. 
H.P. | HP. | ВР. | Percent. H.P. Per cent. H.P. H.P. H.P. H.P. 
1 15°0 2177 56” 57:5 61:7 52˙7 76:0 98:4 103:7 25 
2 7:5 27:2 347 ‚ 150 12:8 210 40:0 47:5 100:0 21 
5 20 | 4:0 60 , 75:0 29 25'0 64 80 110 2 
4 6:2 11:0 172 | 54:0 | 14:5 46:0 25:0 517 42˙0 6 
5 1477 24:0 487 | 51:0 292 45:0 60:0 67:9 97-0 22 
— — ͤ —U— — — — —— — — — — — 
Total ... 45:4 | 879 1555 | — | 1202 | — | 2074 2555 555°? 16 


Fuel Consumption.—The total fuel consumed per annum is 


approximately 2,500 tons, of which between 400 and 500 tons is 


waste wood, the value of which is about the same as that of coal. 
The average load on the five engines is about 254 1. H. P., and the 

time of working about 2,800 hours per annum. Tho energy used 

per annum is therefore about 710,000 r.H P. hours, and as the 


normal steam consumption was found to be 50lb. per 1. H. . per 
hour :— 


The total yearly steam consumption is.... . 35,500,0001b. 

To this add, say, 10 per cent. for leakage past piston 
and condensation in engines ........................... 5,550,000 „ 
Loss in steam pipes as above ............................ 2,515,000 ,, 
41,625,0001b. 


This consumption of steam, divided by the weight of fuel, 2,500 
tons, gives an average evaporation of rather less than 7 510. of water 
per pound of fuel. Two of the boilers are working under very 
unfavourable conditions, owing to the length of and restricted and 
tortuous nature of the flues, otherwise a better evaporative result 
would have been obtained. 


The average consumption of fuel is 7'9lb. per indicated horse- 
power hour. 


Power Developed by Existing Engines.—A number of diagrams 
were taken off each engine, under various conditions and from 


maximum to minimum load. The results of these are summarised 
In the table above :— 


From this table are deducted the following averages :— 
I. H.). Per cent. 


Total normal lonſzz i . ** 254.0. — 
Loss in shafting ........... CCF 87˙9 .. 345 
Loss in engine friction .. n . . 454 .. 178 
CCC 15533 ... 523 


Power utilised by machines and their counter- 
Bhafting or gea dw 1202 ... 477 


It will be seen on reference to the table that in the case of engines 
Nos. 2 and 3, the power lost in shafting and engine friction was no 
less than 73 to 75 per cent. In the case of No. 1 neerly half the 
power of the engine was utilised for driving three powerful fans, 
placed close to the engine, which accounts for the somewhat smaller 
Percentage of loss in the shafting. In the transmission of the 
remaining 60 per cent. of the power of this engine to the various 
fitting shop tools, fully 00 per cent. is lost. These results confirm 
those obtained by Sir T. Richardson, Mr. Westgarth and Mr. 
Benjamin. They are, however, widely different from those pub- 
lished by Prof. Kennedy and Mr. Crompton. It may be noted 
that while the former are the results of actual test, the latter are 
presumably estimates. 

ower Required by Various Tools.—There is comparatively little 
data published as to the power required for driving various tools; 
the author believes, therefore, that the following deductions made 
from the tests may prove useful :— 

Large blowing fan for smithy 

Smaller „ " » 

Large circular rack saw, cutting 21t. log of English oak. 20 


Vertical frame saw, when cutting 22in. x 2Uin. pine, 
with 14 bladea 


уте wp Vd d аео чашад 14 79 
Planing tool for wood eee —u— ꝑ 4 5 „ 
Fand t 2 3, 
Horizontal saw for wood 15 ,, 


Circular saw 


*»e*69906689*9000609*5890Q009900*«e90€9*909*92c050900929925 5 53 


were in use whilst indicating the engine. . . 24 


Power Required for Electric Driving.—The power required by 
the various tools will be generally increased, owing to their greater 
output, but the power wasted in shafting and engine friction will 
be considerably reduced. Instead of transmitting power from five 
engines, the shafting will be driven by ten or more motors. These 


57 


motors, owing to the small space which they occupy, are placed 
close to the point at which work is taken off the shafting. For 
both of these reasons considerable shafting is discarded. For 
example, in the case of engine No. 2 the normal load is 47 1. H. P., 
of which about 20 Н.Р. is lost in heavy underground gear and 
shafting, most of which is being dispensed with. The total 
power of the motors to do the present work is 76 Н Р. less than 


that now indicated by the engines neglecting loss in transmission ; 
that is, 254 - 76 —178 n.r. 


Coal, Water and Labour on the Electric System.—The new boiler 
will evaporate at least 9lb. of water per lib. of coal, while the 
engine will, at working load, which is five-eighths of full load, 
use 161Ь. of steam per indicated horse-power hour. That ів 
1:8lb. of coal per indicated horse-power hour, or, say, 210. in all. 
Somewhat better results than this might have been obtained by 
the use of а more complicated plant, but it was decided that 
the extra first cost would barely compensate for the small addi- 
tional saving. 

It has been stated above that the motors will develop about 
178 H.P. to do the present work. To this must be added the 


losses in the new transmitting system. The efficiencies may be 
taken as follows : — 


Engine friction and ropes, say... .......................... QO per cent. 
Generator efficienq UU UU 92 E 
Соп‹ЧАцсбогв........................ n e dsl 98 5 
Motors, Versgee ikr A Tax 85 8 
Total efficiency ß ee e vote ees vee 69 


Each horse-power at the motor pulley, therefore, requires 1°45 1. H. r. 
at the engine cylinder. The normal indicated horse-power of the 
new engine will be about 178 x 1:45 —258 1. f. P., which is within 2 
per cent. of the power developed by the old engines. 

Taking 2,800 hours of work per annum, there are, then, 725,000 
I.H.P. hours, which at 210. of coal per hour consume 650 tons of 
coal per annum. There is thus а saving of 2,500 — 650, say, 1,850 
tons of fuel per annum, 

The water required on the new system will be about 10 per cent. 
of 16ib., say, 210, per indicated horse-power hour for making up the 
feed, and about 4lb., for making up that lost in the cooling appa- 
ratus, вау, 6lb. of water per hour. So that the yearly consumption 
of water will be 435,000 gallons, or а saving of 4,162,500 — 435,000 
23,727, 500 gallons, a large part of which has been hitherto pur- 
chased from the town waterworks. In addition to this there will 
be & saving of oil and stores, as well as of labour, inasmuch as 
there will be only ono fireman in place of those at present 
required. 


The total saving is approximately £1,000 per annum, quite 
apart from the other various advantages. 

Reasons for Adopting the Three-Phase System.—Full considera- 
tion was given to the merits and demerits of the direct-current 
and three-phase systems, and the directors of the Bristol Waggon 
Works took the opportunity of seeing both systems in practical 
work under conditions analogous to those in their own works. The 
first cost of the two systems was approximately the same, while the 
following are the advantages of the three-phase system which 
appealed to the Bristol Waggon Works Co. :— 

1. The absence of commutators on both generator and motors, 
and the fact that the current passes direct through clamped ter- 
minals from the generator to the motors. 

(It was noticed that the commutators of the direct-current motora 
and dynamos were worn, and caused trouble, more especially in 
comparatively dirty workshops.) 

2. The more mechanical design and construction of the generator 
and motors, the windings of the latter, being entirely enclosed by 
the iron frame of the machine, protecting them from accidental 
damage. 

З. The fact that the three-phase motors can be left running for 
long periods without any attention, even when considerably over- 
loaded, which is not advisable in the case of the direct-current 
motors. 


4. The freedom from possibility of breakdown as compared with 
the direct-curren system. | 
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Brief Description of the Electric Plant.—Steam will be generated 
by [one Lancashire boiler 28ft. x 7ft. Gin., fitted with a Bennis 
automatic stoker. The stoker is regulated by a piston in com- 
munication with the boiler, which throws the feed in or out of 
goar according to the steam pressure. The piston also operates a 
, damper in the main flue, so that the pressure of the boiler is auto- 

matically maintained constant within 2lb. It is, therefore, only 
necessary for the fireman;to fill the hopper with fuel and regulate 
the feed. A Green's fuel economiser will be inserted in the main 
flue, while there is provision made at the back of the boiler for the 
insertion of a superheater. The engine, in order to provide for 
extension, is good for 400 r. H. P., and is of the horizontal compound 
type, having cylinders 134in. and 25in. diameter by 32in. stroke 
placed on either side of the flywheel. The admission valvesare on 
the Proell system with Corliss exhaust valves. The air pump, 
which i8 of the Edward's type, will be worked by а bell crank off 
the end of the L.P. piston-rod. A centrifugal pump driven off the 
shafting will circulate the cooling water. A surface condenser with 
650 sq. ft. of cooling surface will be placed at a sufficient distance 
from the engine to admit of a filter for removing the oil before the 
exhaust passes to the condenser. Ав there is neither а natural 
supply of condensing water nor а cooling pond available, a cooling 
tower will be used for cooling the circulating water. The generator, 
which is of the Brown-Boveri type, will be driven off the fly-wheel 
by ropes, while the adjacent fitting-shop shafting will be also so 
driven off the flywheel. The generator will absorb 275 в.н.р., and 
is provided with sliding foundations. 

The main switchboard will consist of three panels, one being for 
the generator with a regulator for the exciter; another for the 
motors, each circuit having a triple switch and fuse, and ammeter ; 
the third for the lighting circuit, with double switch and fuse on 
each circuit. The boards will consist of enamelled slate mounted 
on iron supporta, 80 as to be entirely incombustible, no wood what- 
ever being used. There will be seven motor circuits, that is, one 
to each shop, each circuit being composed of three conductors. 
The number of motors at first will be 10, varying from 65 H. P. 
down to 2 н.р. The larger motors, viz., those of 65 н.р. and 
DO н.р., will drive by ropes, the smaller motors by belts. There 
will be about eight lighting circuits, one running to each depart- 
ment. They will consist of two wires only, one being the phase 
wire, the other being connected to а fourth or neutral wire, which 
is connected to the centre of the star winding. The voltage of the 
motors will be 190 and of the lighting circuits 110. The lower 
voltage was adopted for the lighting circuits to enable the use of 
more efficient glow lamps, and to be at the same time more suit- 
able for the arc lamps. There will be 750 glow and 32 arc lamps, 
which will give a better illumination at considerably less cost than 
the present gas lighting. The whole of the conductors will be 
insulated with rubber, and run in hard wood casing throughout. 
The generators and motors are being supplied by Messrs. T. 
Richardson and Sons, of Hartlepool, while the whole of the work 
is being carried out by the firm with which the author is associated, 


ELECTRICITY WORKS ACCOUNTS. 


. The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Вейіога (Municipal)... . . Mar. 4 Kingston-upon-Hull (Municipal) Aug. 19 


Belfast (Municipal, Sept. 93 | Kingston-upon-Thames (Mun.).. Mar. 25 
Bournemouth (Company) ...... June 3| Leeds (Company) Pak EK A RC. April 8 
Bradford (Municipal) .......... May 20 Leyton (Municipal) ............ Sept. 23 
Brighton (Municipal). May 6 Liverpool (Municipal).......... Aug. 12 
Bristol (Municipal)ʒ July 29 Manchester (Municipal)........ July ?9 
Burnley (Municipal) .......... Sept. 10; Newcastle-upon-Tyne(Co.) .... April 29 
Burton-upon-Trent (Municipal) April 15; Northampton (Company) ...... April 15 
Cambridge (Company) June 17 Notting Hill (Company) .. ...... Mar. 11 
Charing Crogs (Company) ...... April 22, Oxford (Company) ...........- pril 1 
Chelsea (Company) ............ May | Reading (Company) ............ Sept. 16 
Clerkenwell (Company) ........ Mar. 18! Richmond (Company) .......... Mar, 4 
Dover (Company) ............ Mar. 11! Scarborough (Company)........ April 1 
Eastbourne (Company) ........ July 22 St.James' & Pall Mall (Company) July 1 
Exeter (Municipal) ............ Aug. 5 St. Pancras (Vestry) ) May 13 
Glasgow (Municipal) .......... Aug. 12 Shoreditch (Vestry) )) May 27 
Guildford (Company)) May 13 Southampton (Municipal) ...... June 8 
Hammersmith (Vestry) ........ June 10 Sunderland (Municipal)........ Aug. 19 
Hampstead (Municipal) ........ Sept. 9 Taunton (Municipal) .......... Aug. 5 
Hanley (Municipal. April 8 Tunbridge Wells (Municipal) .. July 22 
Harrow (Company) )) Sept. 9; Wandsworth(Company) ...... ar. 18 
Hastings & St. Leonard's (Co.).. April 29 Westminster (Company) ...... April 22 
Hove (Company) )))) May 6, Wolverhampton (Municipal) .. July 16 
Huddersfield (Municipal) ...... Mar, 25 Worcester (Municipal) ........ May 18 
Islington (ҮУев(гу).............. June 24! Yarmouth (Municipal) ........ June 17 


Kensington and Knightsbridge Electric Lighting Co. 
(Limited). 
The first of the accounts dealt with this week are those of 


the tenth completed year of working of the Kensington 
and Knightsbridge Electricity Supply Works. 


The authorised share capital of the Company stands at 
£350,000 and the borrowing powers at £152,240. A total 
amount of £229,455 has been received, of which £77,215 hag 
been borrowed at 4 per cent., £75,000 paid up on the Ordinary 
shares, £50,000 on the Six per Cent. and £27,240 on the Fire 
per Cent. Preference shares. The total capital expended hag 
been £252,162, representing £113 per kilowatt capacity of 
generating plant. 

The business of the Company shows very satisfactory pro- 
gress. During the year the number of consumers having 
increased from 1,325 to 1,620, and the equivalent lamp con- 
nection from 119,955 to 187,953. 

The output of 1,898,862 represents an increase of over 25 
per cent. on that of the preceding year, and has been produc- 
tive of a total revenue of £43,911, corresponding to 5:56d. per 
unit, and being an increase of about 21 per cent. over that of 
1896. ` 

The total corresponding costs are £20,919, or 47:6 per cent. 
of the revenue, as compared with a percentage ratio of 626 
for 1896. The generating costs are steady at 1:514. per unii, 
the inevitable increase with increased output of such items as 
fuel, oil, water and stores having been exactly balanced by the 
wages, repairs and maintenance at the station. Distribution 
as well as management costs have fallen in all their items. 

The financial result is a working profit of £22,992, out of 
which £8,351 has been paid to renewal and depreciation, and 
£8,026 as interest, leaving a balance available for distribution 
of £12,490, from which а 10 per cent. dividend on the Ordinary 
shares has been paid, as well as the respective dividends due 
on the First and Second Preference shares. 


House-to-House Electric Light Supply Co. (Limited). 


Having started supply in 1890, the accounts of this Company, 
dealt with on the opposite page, include those of the seventh 
completed year of working. | 

The total authorised share capital stands at £200,000, and 
of this total £108,805 has been paid up; £58,905 on the 
Ordinary, £50,000 on the Preference and £500 on tbe 
Founders’ shares. The whole of the created loan capital of 
£50,000 has been received, being by Four and a-Half per Cent. 
Debenture stock. The total capital expended to December 81, 
1897, was £158,115, representing £112 per kilowatt of 
generating capacity in plant. 

An increase of 252 in the number of consumers during 1897 
brings the total up to 1,416, and raises the equivalent lamp 
connection some 20 per cent, viz., to 66,364. 

The output of the station was 811,255 units, being 26 per 
cent. higher than that of 1896, and productive of a total 
revenue of £20,811 or 19:8 per cent. above 1896. This has 
been accomplished with a mere 44 per cent. rise in the total 
costs, which have dropped to 2:64. per unit from 3-14d. All the 
items of works costs, but especially those of generation, have 
contributed to this satisfactory result. The management an 
property charges have remained remarkably constant. 

The percentage ratio of total costs to revenue for the year 
has fallen to 42-2 from 48:2 of 1896, while the difference 13 
a working profit of 219,088, representing 8:24 per cent. of the 
mean capital expended. Out of this and the balance of £44 
from 1896 £3,000 has been carried to depreciation account, 
£2,073 as net interest and,£1,391 in reduction of preliminary 
expenses account, £5,618 is left available for distribution, and 
has been disposed of by a dividend on the Seven per Cent. 
Cumulative Preference Shares, absorbing £3,154, and a Кош 
per Cent. dividend on the Ordinary shares, absorbing £2,233, 
and leaving a balance forward of £226. The table below 
shows the development of the Company’s business since 1890. 


Equiv. 8. c. p. | Me 
Year. |р В Houses Gross Expendi- | V 6 

| nected. connecte. receipts, ture. р 
1890 13,665 248 £5010 | £4,624 | £3% 
1 19,588 373 8,228 6,078 | 2250 
1892 | 25,700 471 10,689 7852 | 2837 
1895 | 28,429 599 12.064 7832 | 423 
1894 55,858 755 13,696 1,432 6,204 
1895 | 44,162 932 15395 | 8554 | 6% 
1896 55,265 1,164 17,442 8410 | 9032 
1897 66,364 1,416 2.0811 8777 | 1208 


— — — ——— rn 


7 


THE ELECTRICIAN, SEPTEMBER 30, 1898. 745 


— — ä— — 


KENSINGTON & KNIGHTSBRIDGE. | 


E. | CENTRAL KENSINGTON (LONDON). 


Undertaking Worked 5%. . . . 2. | The Kensington & Knightsbridge Electric || The House-to-House Electric Light Company. 
Date of Commencement of Supply... . . . 1886. [Lighting Co., Ltd. 1890. [pressure network. 
System of Suppll/ (G CC( C 2 ., wire continuous- current with batteries. Alternate- current transformers feeding low- 
Chief Engineer ꝗ ——— —Y— =... | H. W. Miller. H. W. Bowden, 

YEAR ENDED DEC. 31, 1896. DEC. 31, 1897. DEC. 31, 1896. DEC. 31, 1897. 


QUANTITIES— 

Units generated 56 66 „„ „6 „%% в % % ове ове оно ооо е оо SIE) — — 

„% BOLD e,! 1, 898.3 362 643,693 811,255 

„ sold to consumers e 1, '898,5 562 — == 

„ sold for public lighting, Re cuve ta ae nil nil 

„ used on works ........................ . — — | 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 271 15˙5 184 
Maximum supply demande . — 658 kilowatts 808:9 kilowatts 
Number of public lamps.............. e — nil nil 
Number of consumers — E ves 1,620 1,164 1,416 
Connections to mains in 8-c.p. lamps ..................- 137,953 55,265 66,3564 
CAPACITY OP PLANT IN 8-C.P. LAMPS . ... 70,000 41,400 44,100 
CAPACITY OF PLANT IN КП.ОМАТТ8................-... 1,996 2,230 1,325 1,410 


Total, ker kilowatt Totel Per kilowatt Total. Per kilowatt 


CAPITAL— І — — -| capacity. .capacity | capacity. __,_caracity, 
AUTHORISED (TOTAL) © 06 OG8 0 OC 0 0.0 0 ооо ооо оос Баз 09 0090 0090 зо 6 £492,500 £247 240 £225 £235,000 | £178 £250, 000 £177 
Sbaeses ERCHERA VE ERETAR 2.2.2. s> | 050,000 175 550,000 157 185,000 140 200,000 142 
Loan (including Debenture charges) . 2225 622% 142, 500 71:4 152.240 68:3 50,000 | 377 50,000 5:5 
RECEIVED (TOTAL) .......... —2——.4((—⁊⸗ͥ—Q—2ͤ— . e é | 218,555 110 229,455 103 118.890 | 89:8 158,805 113 
SDC ⁵ĩðĩ2: 8 22.22.1142, 500 71˙4 152.240 68:3 68,890 | 52 108,805 772 
Loan (including Debenture charges) . 76,055 581 77,215 54:6 50,000 , 877 50,000 30° 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... | 273,945 137 272,785 122 | 116,110 87:6 91,195 647 
Share (unissued) .......... — % ТЛ ee | 207,500 104 197,760 886 || 116,110 8716 91,195 641 
Share (uncalled) ......................... TET TP — — — — — — — — 
Loan (including Debentures) .............-.....- . . 66,445 55'5 15,025 55:6 — — — — 
REPAID (TOTAlfã eee eee eee oto eene (— эб — — E = = == == = 
RESERVE OR SINKING FUND ............................| 12337* 618 20,498* 92 — — — — 
DEPRECIATION FUND ..... HE руне 1,102 0:552 1,436 0:644 7.000 | 5:28 10,000 T 
EXPENDED (TOTAL) ................... —.—.———.—ͤ.— 2... 2901605" | 115 252,162° 113 133,788 101 158.115 112 
Lands and buildings ....... ———— ——Ü 41,266 25`7 52,522 25:5 12,328 9:5 14,619 ' 10:57 
Plant 665656666460 65656566 „„ „6 „ „„ „„ „ „ „ Ti Tt ys) 82,042 41˙1 96,780 43 4 72,158 4 54 4 82.536* 58 5 
Mans FC e 78,455 393 81,959 36°7 47,266 357 58,828 41:7 
Miscellaneous ................. m 22,425 a 11:2 20,902 | 9°37 2,056 1:55 2,132 1:51 
BALANCE OF CAPITAL АОСОҮНТ......................... | — 11,6105 – 56:81 1-22707^ —102 || -14,898 | -112 + 690 +0°49 
REVENUE— Total. Total. Fer unlt sold. Total. Total. Per unit sold] Total. Per unit sold. 
TOTAL es cte ——.———.—.—.— | 236,333 ` 576d | £43911 | 5 | £17,442 | 650d. | £20,811 | 616d. 
Revenue from supply . . 2 . 34, 372 545d. 41,681 5:28d. 16,225 6:054. 19, 427 575d. 
" Meters, &C. ee 1,122 0°1784. 1,524 0:167. 1,083 0:404d. 1 297 0°384d, 
717 public lighting % 2 0 099009400000009Q905* — A =", — = ттш" — == 
M sale of lamps, &с. .................. OMM 29 0:005d. 10 0:001d. — — — — 
miscellaneous воцгсев........................ 809 0:128d. 896 0:113d. 134 0`054. 87 0:026а. 
EXPENDITURE OUT OP REVENUE— | 
e rer ауалык ЙН .. | £19,106 303d. | £20,919 2˙65d. 28,410 3144. | £8,777 260d. 
WORKS СОВТВ..................... „„ --..| 10,876 ! 172d. | 13279 | 1684. 5,736 | 214d. | 5382 | 1594. 
Qeneration of electricity 556 6 0 665 „„ 6 „„ „ „ „ „ „„ 6 „6 26 9 oe 71 1 51d. 11,97 1514. 8,002 200d. 5,097 J Id. 
Fuel (including cartage, &c.) ........ —  — 4.244 06784. 5,468 0:692. 2,664 0:994d. 2,183 0*735d. 
Oil, waste, water, stores — —]Q 674 0°107d. 910 0°115d. 335 0125d. | 255 0:084d. 
Wages at BLALIOD. осоре азиза» — e 2,415 0:582d. 2,744 0°347d. 1,914 077144. 2,065 0°612d. 
Repairs and maintenance at station IET 2,190 ' 0°347d. 2,848 0°360d. 589 0:220d. 266 0:069d. 
Distribution of electricity .......... . . — —Ó 1,355 | 02144, 1,309 0'166d. 234 00574, 2 0*08 4d. 
Wages, &c See . „„ o0009009299000990€ 6% % o Do Ty) 712 0711454. 861 0:109d. 144 0:0544. 176 0:0524. 
Repairs, renewals of mains, ТРТУ e — 643 0°102d. 448 0°057d. 90 0°034d. 109 0°032d, 
Public lighting.......... re К ГТ ЧИ = == = = == m == — 
Attendance ....... ———— — РРР — = = = = == == == — 
Renewals Pomme eee creases » 900o909990900802525299299 6% %% 0 ot T an — Vi EER € — 
ат AND PROPERTY CHARGES..........0.... 8,230 13024. 1,640 0:966d. 2,614 0:997d. 3,395 10054. 
JJ)! I OT T pum = ыз = m == == — 
Rent, rates, taxes ...............› — кыа 2,436 0°386d. 8,487 04414. 860 Od. 1,154 03364. 
Management |. ees eoe i eo ie ове бааа окова ses конвае TRIN 5.794 0:917d. 4.103 0'5 254. 1,814 (70764. 2,261 0:669d. 
Salaries „асгасан ТИИНА EVER META. 2.550 0:3572d. 2,086 0:5404d. | 1,287 0:4804. 1,630 0:4834d. 
Stationery, kee viel vend ——— —Á 252 i  0'040d. 263 0:033d. 76 0:028d. 99 0:029d. 
Establishment charges — бьн ное 528 · 00524, 323 0:041d. 226 0:084d. 249 0:0744. 
Law charges, &c. .............. ens e e e 2,8644 04544. 8816 01114. 220% , 00844. 2834 0:0844. . 
——— ÀÁ ——————— M'EN OGLLAA ы A —— 
% to mean to mean % to mean i 
FINANCIAL RESULTS— Total сареро 199. eapexpndeaj TOA карерышу 10а. eib n ded 
T. E ioe kn о 8 КГР ҮТ £17,227 T 89% | £22,992 | 9:537 £9,032 765%, £12033 8247 
um carri epreciation Fund .................. o VC 0 2.5 ‚000 2:0559 
Sum carried to Reserve or Sinking Fund ......... \ 5,588 24% 8.351 $467 | — == — 059% 
Net interest on loans (incl. Debenture chargea) ... 2.925 1:547 5,026 1259 2,225 1:887 2,073 142% 
BALANCE PROM LAST ACCOUNT .......................... 540 024777; 875 0:363% 65 0:0557; 44 | 003% 
BALANCE AVAILABLE РОВ DISTRIBUTION, KO. 9,454 43275 12,490 5187, 2,168 1847 5,613 | 3:847 
DRC ЖИККЕ ОКУЛУУ ЛО ОО MORE РР — — — —- — — — — 
ORDINARY DIVIDEND PAID .................. . — 77 — 10% — nil — 40% == 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 52:67 47:67 | 48:27 42˙27% | 
Expenditure per kilowatt capacity .................. 1 £9. 11s. 7d. £9. 7з. 64. £6. 7s. Od. £6. 4s. 6d. 
REVENUE PER KILOWATT CAPACITY ...... Coreen £18. 3s. 10d. £19. 13s. 7d. | £13. 3s. 2d. £14. 15s. 0d. 
Expenditure per 8-с. lamp capacity... . 68. lid. Ds. 114. | As. 0{41. os. 111d. 
REVENUE PER 8-С.Р. LAMP CAPACITY ........ PS 11s. 77d. iba, 61d. i 8s. 5łd. 9s. 54d. 
REVENUE PER 8-С.Р. LAMP CONNECTED ............... 6s. 04. 6s. 41d. | | 6s. 3id. 6s. 31d. 
Price charged for lighting, per unit .................. iene 6d. to 55d.“ 6d. to 5d. | 6d." 6d.” 
Price charged for power, per unit............. TUR 44. 44. | 54. 54, 
Price charged for public lighting . . ...... .. . . .. — — | — — 
^ KENSINGTON AND ENIGHTSBR)DGE. —REMAKKS—* Being balance to credit of CENTRAL KENSINGTON (LONDON).—REMakhS—a@ Includes £7,200 for 
renewal fund account. а Includes £13,000 to purchase of Kentington Court Co., Ltd. | patents and patent rights, b Includes £€6 to auditing and £150 to insurance, 


b Over.expended. с Includes £11,478 to purchase of Kensington Court Co., Ltd., | с Includes 7,500 for patents and patent rights. d Includes £79 fcr auditing and 
£1,522 being credited to this item during year. d Includes £100 to auditing, £3°0 to £150 to insurance. e After writing £(00 etf Preliminary Expenses Account and 
insurance, and £2,000 to goodwill and meter accounts written off. e Includes £106 to | £1,504 off Construction Business, Development Account: y After Writing £1,391 
auditing and £403 to insurance. 7 6d. per unit at 100 volts, and 5jd. in 1896, and 5d. | off Preliminary Expenses Account; | g With discounts. 

in 1897 per unit at 200 volts with rebates. 
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Published every Friday, Price Sixpence; Post Free, Sixpence Halfpenny 
Editorial, Publishing and Printing Offices, 
1,2&3, SALISBURY COURT, FLEET ST.,LONDON, 


AU Letters relateng to Subscriptions, 4 other business 
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1 ; ‚ 0 end Money Orders 
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Тип ELBOTBICIAN " is published every Friday » in time for the 

made. It is on sale at the railway books throughout the 
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New Volumes of “Тнв ELBOTBRIOIAN " commence in April and October 

Subscription Rates.—The Rates for Subscriptions to Тив ELscrnician " 

are as under :— Y 


ulates all over the World. This 


Advertisement Rates, &., forwarded on application to the Publisher. 
TRADE : 


ADVERTISEMENTS intended 
not later than First Post on Thursday. 
А Merats , 


OFFICIAL ANNOUNCEMENTS, ÁUCPIONS, and SMALA ADVERTISEMENTS acogpted 


up to B p.m. on Thursday. 


ELEOTRIOAL BOOKS AND PUBLICATIONS. 


AU Books, Newspapers, and publications can be ordered 
«Tug ELERIN Printing Publishing ing Oompany, Limited, who 
f the well-known '' ELBOTRICIAN " lr 


BIBLIOGRAPHY OF X.RAY LITERATURE AND RESEAROH. Edi 


ted 
by C. В.В. PHILLIPS. With an introduction оп ше ио of Crookes Tube and 
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LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F. C. 
RAPHAEL. Price 66. post free 


MOTIVE POWER AND GEARING, By E. TaxxLar? OARTER Price 
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PRACTICAL TELEPHONY.—By Dam SmoLam and F. О. RAPHAEL, 

1 T FF shortly be published, 
bringing i e theory and practice Primary Battery up to da 
The book will be fully illustrated. " = 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Franom Јанг, A work 
will shortly be published dealing fully with the manufacture of 
carbons for all electrical purposes, € book will illustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
F give the latest practice in this important 
subject. 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of 
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“HE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—" The Electrician” 
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THE ELECTRIC ARC.—By Mrs AYRTON. This work will shortly be 
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SPECIAL NOTICE. 
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binding. Price 2s., by post 2s. 

A complete seb of the Second Series of “Tas ELEOTRICIAN " can now be 
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WIRING RULES. 


In the early days of the electric light, contractors who 
wired buildings were usually compelled to make their work 
comply with the requirements of a set of rules, issued by the 
Pheenix Fire Office and intended to ensure a minimum risk of 
fire in the building wired. These rules were of moderate 
length, and, although there were complaints from time to 
time as to their rigidity, they imposed very little hardship on 
the contractor, and at the same time tended to secure good 
work. At the present day there are no less than three, or, 
strictly speaking, four, different sets of wiring rules issued by 


the fire offices, some of appalling length; there is also & 
revised code of rules, issued by the Institution of Electrical 
Engineers in August last year, which might with advantage 
have been adopted by the fire offices in place of their existing 
regulations; and, lastly, nearly every company or local 
authority, undertaking the supply of electricity under а 
Provisional Order, has its own list of rules, which the wiring 
contractor is required to observe, in most cases in addition to 
those of the Institution of Electrical Engineers and of the 
fire offices. It is to these requirements of the supply 


authorities that we wish more particularly to refer at the 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. Е. KIT present time. If they merely contained instructions to the con- 
and Н. D. WILKINSON. Price ба. ôd., post free : 
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W. Gm II. and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 94., 9 regulation as {о the limiting size of each separate connectioD, 


abroad, 
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paper covers, 2s., post free, Фа. 2d., each; strong cloth, 2s. 6d., post free, | bodicd all the necessary rules which the contractor and con- 
sumer should observe in order to fulfil the requirements of the 


Фе. Od. each. Bingle Primers, 8d., post free, d. Abroad postage 
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THE STEAM ENOI DAD Price m ed., post tree, n mn. some extent, but not completely, the same ground as the latter 
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and at the same, time add special rules as to certain 
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123. 6d., post free 188, Vol. II. is nearly ready. 
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s. 6d. 


MAGNETIO INDUCTION IN IRON ARD OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 85. 6d., poet free. 
ELECTRICO MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free. 
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and Practical. By Dr. GEORGE GORE. Price 108. 6d., post free. 
ELECTRO-CHEMISTRY. By Dr. Озовов бова. Price 3s., post free. 
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details in the wiring work, which are not included in the books 
of rules issued by the Institution and the fire offices — especially 
such details about which the central station engineers them- 
gelves hold different opinions. Thus in Manchester it is sensibly 
ordered that the frames of all motors be efficiently connected 
to earth; in Oldham—where the earth is, we believe, geo- 
logically and electrically the same as at Manchester—the 
decree is that they shall be efficiently insulated from earth. 
As it is customary that all motors are to be approved“ 
by central station engineer before being connected to the 
mains, it is hard to see what difference it can make 
to the supply authority which of these two courses is 
followed. Again, some engineers insist on the consumer 
fitting main fuses on each pole in addition to the un- 
dertakers’ locked fuses; others prohibit them in italics. 
The London wireman has to remember that in Chelsea tin 
wire is to be used for fuses, in Islington tinned copper wire, 
and in St. Pancras tin strip stamped with the number of 
amperes of the normal maximum current it is to carry—and 
soon. Nor are the supply authorities unanimous as to the 
position of fuses for flexible cord circuits and ceiling roses, the 
length of break in switches and fuses or the minimum insula- 
tion resistance desirable. 

- The question has frequently been asked, what right have 
undertakers under a Provisional Order to enforce these or 
any other rules; and have they power, as they assume they 
have, to refuse to connect an intending consumer if his 
house-wiring does not comply with certain more or less arbi- 
trary regulations? Surely, with the exception of those muni- 
сіра] authorities who have supplementary powers under а 
special electric lighting Act, the only rules which can be 
compulsorily enforced are those referred to in the Provisional 
Order, viz., the Board of Trade regulations. On examination 
it wil be found that the only regulations which would give 
the undertakers any right to stipulate any particular system 
of wiring are Nos. 97, 41 and 42 of Section А. No. 37 
states that undertakers shall exercise all due precautions 
so as to avoid risk of causing fire on consumers’ premises. 
This rule can hardly have been intended to give the 
undertaker powers to,control the consumers’ wiring. No. 41 
prohibits undertakers from making a connection on which 
there is a leakage greater than 1/100th per cent. of the 
maximum current to be supplied, and No. 42 gives the under- 
takers the right to inspect premises if they are reasonably 
satisfied that a dangerous leakage exists there, and to dis- 
connect if this leakage exceeds the value stated above. If the 
undertakers had a perpetual right of access to all parts of the 
consumers’ wiring for inspection purposes, this rule would 
either not have been necessary or it would have been differ- 
ently worded. Further, by the Electric Lighting Act the 
undertakers may cut off a consumer who uses his supply in 
such a way as to improperly interfere with the supply to 
others. This clause would not, we take it, entitle an under- 
taker to refuse а connection because he thought that such a 
disturbance might take place—unless, of course, the leakage 
limit were exceeded. We are of opinion, therefore, that a 
company or municipality supplying electrical energy under 
the customary Provisional Order has no power to enforce the 
detailed wiring rules in question. 

The Manchester Corporation has, it seems, duly taken 
cognisance of these matters, and, wishing to have the legal 
power to enforce wiring rules, it included in the Manchester 
Corporation Act of 1897—an Act dealing with & multitude of 
matters unconnected with electric ligkting—a clause which 
reads as follows:—‘‘ Any wires, apparatus and fittings in 
any building or premises supplied with electrical energy by 


the Corporation shall be subject to such regulations and con- 
ditions for securing the safety of the inhabitants and for the 
prevention of fire, as the Corporation may reasonably require.” 
The “ reasonable requirements of the Corporation have been 
embodied in a new book of “ Regulations as to the Supply of 
Electric Energy to be Observed by Consumers and Electrical 
Contractors just issued, which differs considerably, not only 
from the last edition of the Manchester Rules, but from those 
issued by similar lighting concerns. There are some items 
which are certainly unreasonable and which we suppose will 
therefore not be enforced; but ор the whole Mr. WonptNGHAM 
is to be congratulated on his production, which may be 
broadly taken as a declaration of war against jerry-wiring. 
There may be two opinions as to whether this move comes 
within a central station engineer’s province, but as Mr. 
WonpbixcHAM has taken the precaution to be backed 
by an Act of Parliament, his endeavours may meet 
with success. The first few pages of the book relate 
to the maximum currents that will be delivered at one 
pair of terminals, the terminations and entry of service lines, 
the position of the meter, &c. These rules are in more 
or less the usual form, and there is little in them to comment 
on. We note an error in the reference to the Manchester 
Corporation Act of 1897; the section above referred to is 
No. 40, not No. 84. The limit of 24 kilowatts that will be sup- 
plied to one pair of terminals is, perhaps, smaller than is often 
the case, but this impose: no very great hardship on contractors, 
except where 100 volts is not obtainable ; in the latter instance 
they are debarred by the Board of Trade regulations from wiring 
on the three-wire system at 2 x 200 volts, except with special 
permission. It is in the section headed ** Regulations as to 
Wiring and Fittings" that Mr. Worpincuam makes his great 
departure from standard practice in wiring rules. Not only 
mo tors, arc lamps, recistance coils, &c., are to be approved” 
by the City Electrical Engineer, but all switches, fuses and 
other fittings are to be submitted to him for certification 
before use. Articles are to be submitted either by consumers 
(directly or through their contractors) or by manufacturers. 
In the former case the article to be actually used is to 
be submitted, and: in the latter instance articles of & particular 
pattern must be submitted in duplicate, both samples to 
be retained by the City Electrical Engineer, and the certificate 
issued will apply to the particular pattern. The certificate will 
in each case be in force for а year, and may be renewed 
from year to year at the discretion of the City Electrical 
Engineer. It will be interesting to see how this system 
works in practice. It will put an enormous amount of extra 
work on the central station staff, and, although it should 

do much to improve the standard of wiring work in Man. 
chester, the direct advantage to the electricity department of 
the Corporation can hardly be commensurate with what will 

be spent in obtaining it. Were the majority, or even a very 

large proportion, of the fittings on the market, of poor quality, 

it would be otherwise, Manufacturers might have viewed the 

innovation with satisfaction were it not that they have to 

undertake, when submitting the artieles for inspection, that 

the certificate of approval will not be used for advertising 

purposes. As it is, they may contend that the certification of 

small accessories is not a reasonable condition for securing 

the safety of the inhabitants and for the prevention of fire. 

The remainder of the rules are in a similar style to those 

adopted in former editions, and by other supply authori- 

ties. In view of the registration of fuses, switches, lamp- 

holders, &c., а number of the rules referring to them are 

unnecessary. Among the items which we would characterise 

as unreasonable we would mention the stipulation that 


748 


THE ELECTRICIAN, SEPTEMBER 30, 1898. 


‘all external conductors are to be laid in a wooden trough 
filled with Trinidad bitumen, however 


otherwise insulated and protected. The meaning of the 
instruction, ** When tubes are used no elbows of any descrip- 


tion may be employed, but corners must be turned either by 
slow bends or by the fixing of & suitable box," is not clear. 
If it means that the elbows, especially constructed for the 


iron barrel used for electric light wiring, are not to be 
employed, it is certainly not a reasonable precaution. 


Returning now to our starting point viz., the question of 


wiring rules generally, what is wanted is one complete code 
of regulations, and one only, that could be used alike by the 
intending consumer, as а specification to his wiring contractor, 
by the fire offices and by the central station engineer. 


least employed, is the excellont one issued by the Insti- 
tution of Electrical Engineers last August. The only fault of 
these rules is that they do not go far enough. The central 
‘station engineer, finding that some extra regulations are 
necessary, probably thinks it as well to issue a book full while 
he is about it, and the fire offices are sure to continue to 
employ their own regulations until they can convince them- 
selves that а new set are immeasurably superior, especially as 
regards detail. Yet if the fire offices found that contractors 
disregarded fire office rules and wired buildings according to 
regulations framed by still greater authorities on wiring than 
fire office experts, they would in the end be compelled to give 
way, and we might even live to see a future edition of the 
Institution Wiring Rules replacing a voluminous nth edition 
of the first rules for electric light installations drawn up in 
this country. ІЁ the Council of the Institution of Electrical 
Engineers would form a committee of central station engineers, 
consulting engineers and contractors, and forgetting past 
grievances, would invite representatives of the fire offices to 


join them, a single set of wiring rules might easily be framed 
to fulfil the desideratum, ; 


THE COMMERCIAL AND BUSINESS ASPECTS OF 
MUNICIPAL ELECTRICAL SUPPLY. 


BY ALFRED H. GIBBINGS. 
(Continued from page 648.) 


The following list in Table IX. gives the number of motors 
and the power used by several well-known printing establish- 
ments in this country :— 

Table IX. 


List of firms using electrically-driven printing machines. 
Name of firm. 


Number of 


Total electrical 
motors in use. 


horse-power. 
Waterlow and Sons (Limited) 


18 291 
Sir J. Causton and Sons eee. 24 70 
Alabaster, Passmore and Co 25 56 
Temple Prees (Limited) ..................... 2 5 
Clowes’ Printing Works. 10 43 
(rraphic and Daily Graphic „,,,........... 6 21 
Evening Telegraph (Belfast) 5 65 
Бау Post (Liverpool) 2 80 
Daily Argus (Bradford) ...... 5 46 
Daily Telegraph (Bradford) . 2 9 
Kenrick and Jefferson (Birmingham) ... | 1 4 
John Brown (Edinburgh) .................. 17 28 
W. II. Brocklehurst (Bradford) 1 2 
Johu Dale and Co. (Bradford) ........... 1 43 
Bemrose and Sons (Derby).......... ....... 5 22 
Co-operative Wholesale Society, Limited |! 

(Printing Dept.), Longsight, Manchester |) мы 95 
Bazaar, Erchaonge and. Mart, eeu. 4 12 
Marden, Son and Hall, Bristol .. 6 77 
Hudson, Scott, and Co., Carlisle ...... .. | 4 16 


they may be 


| of this very adaptable and excellent form of power. 


Cranes and Hoists.—In every town with any pretension 
to size, warehouse and other cranes and passenger and 
goods hoists are in general use. Where these labour- 
and time-saving lifting gears are few in number, due 
to the expensiveness or inapplicability of the motive 
power available, the electric motor is especially а boon. 
In many cases owing to the infrequency in the use of 
some cranes, hand power is still the metkod very largely 
relied upon, and this must be, in these days of business 
despatch, most expensive and unsatisfactory. The advan- 
tages and economy of the electric motor for driving cranes 
and hoists are very similar to those arising out of their use 


with printing machinery, viz., (1) the possibility of placing 
| the motor close up to its work; (2) direct coupling or one 
| reduction gearing of high efficiency; and (3) the economy 
The 


best set of wiring regulations we have, and possibly the. to the work done. 


resulting from the power used being practically proportionate 


In fact these motors have so much to 
recommend them, that municipalities would be well advised 


| in initiating a system of letting out motors on hire, thereby 


removing one of the difficulties in the way of rapid M ia 
This 
aspect of the case will, however, be dealt with in a succeeding 
section. Beyond the many advantages of the electric motor 
аз а power agent only, its peculiar adaptability to all sorts 
and conditions of operation with the most economical results 
over and above that of any other form of power may be seen 
from the following example. We will suppose that a warehouse 
block of buildings, containing from five to six storeys, is let 
out to several tenants, and that some of these require the use 
of a crane which is common to each of the five or six floors. 
Such cranes are usually fixed, including the motive power 
and gearing, at the top of the building, and this is usually 
found the most convenient place if the power generator is 
either a gas engine, oil engine, or electric motor. If steam or 
hydraulic power is used, the engine or apparatus, as the case 
may be, is usually placed in the basement, and the crane is 
geared either by a vertical shaft from the bottom to the top of 
the building, or by counter-shafting on each floor, coupled by 
belt gearing. With the gas engine, the oil engine, and the 
steam engine their arises the necessity to keep these 
machines continually running whenever the cranes are 
required or likely to be required. With hydraulic power and 
electricity, this drawback is overcome, as each may be started 
automatically, when required, by means of valves and 
switches respectively at any reasonable distance from the 
machines themselves. Now, in the example which is here 
assumed, it is clear that the principal and essential features 
in connection with the use of these cranes are (1) that the 
power is required intermittently only ; (2) that it is necessary 
that the crane may be operated and entirely controlled 
from any and either of the floors or storeys; and (3) 
that the expenditure of power should, if possible, be 
restricted to the time when the crane is required. 
in actual operation. These conditions are met in the 
most complete and perfect manner by an electric motor. 
An electric motor occupies & smaller space, power for power, 
than any of the other types. It can be fixed on beams or 
girders just under the roof of the building, and directly 
geared to the crane mechanism. It can be operated, i.e. 
started and stopped, in a few seconds, regulated in speed, and 
controlled from any floor, by means of a rope or lever. 
other forms of power fail to comply with one or other of these 
conditions, as has already been mentioned in the case of gas, 
oil, or steam. Where hydraulic power is used the efficiency in 
working is very low. The electric motor automatically 
adjusts itself, and uses no more power than is required 
to lift the load, whether great or small. This is not 
80, however, with an hydraulic lift, which, unless specially 


constructed at great cost with a series of cylinders and other 
complications, takes almost аз 


j much power to lift the empty 
cage or chain as to lift the full load. In the Union Warehouses, 
at Bradford, which are used for large storages of wool bales, and 
which contain five floors, there are in use 22 electric motors 
of 5 н.р. cach, and operating 22 cranes. These cranes were 
originally worked by hydraulic power, and in one year the cost 
of working and repairs due to breakages of pipes through frost 
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Table X.— 75 of warehouse crane. 
Weight of wool bale lifted = 5ewt. 


Time in seconds. | Board of Trade | Total distance | Actual cost at 


| unit, anao: &lowered.| 24d. per unit. 

Up 18:0 0181 | ағ 04595 
Down 5'3 "0019 | " 00475 
Up 18:0 0181 Ж `04525 
Down 53 ‘0019 5 00475 
Up 18:0 0181 vs 04525 
Down 53 0019 * 00475 
Up 18˙0 0181 у 04525 
Down 53 0019 ” ‘00475 
Up 18:0 0181 н 04525 
Down 53 0019 S: 00475 
Up 18:0 0181 i 04525 
Down 53 0019 i '00475 
Up 18:0 "0181 | n 04525 
Down 53 0019 | ч "00475 
Up 18:0 0181 + 04525 
Down 53 0019 " 00475 
Up 18:0 `0181 х 04525 
Down 53 0019 © "00475 
Up 18:0 0181 5 04525 
Down 53 "0019 ij ‘C0475 

233 ‘2000 620ft. 50000 


Cost of raising and lowering therefore — Ad. | 
The motor was left running whilst lowering the bale, which would be 
the probable conditions of ordinary operation. 


amounted to £700. When electric motors were substituted, 
and supplied with electricity from the Corporation electric 
light mains, at 21d. per Board of Trade unit, the cost dropped 


to £250 per annum. 


Fic. 4. 


An illustration of the method of gearing an electric motor 
to a goods lift and warehouse crane winch is shown in Fig. 4. 

In Table X. the cost of working an electric warehouse 
crane is given. "The figures were obtained personally by the 
author, and the test load was a bale of wool weighing 
ewt. The cranes used for this purpose are subjected to 
very rough handling. The bales being of a soft nature take 
no harm in being knocked about, and hence the cranes and 
motors are frequently taxed to their utmost capacity. 

A table of tests made on an Otis electric élevator in 
the offices of the Sun Insurance Co., Glasgow, was given 
in the recent Paper on Electric Elevators,” read by Mr. 
W. C. C. Hawtayne before the Northern Society of Electrical 
Engineers.“ 

t is not proposed in this series of articles to consider 
“Шу the important question of gearing, as to What are the 


— Á € 


* See The Electrician of August 26, 1898. 


most efficient and the most adaptable forms for the various 
purposes for which the cranes are employed, such as overhead 
travellers, jib cranes, winches, hoists, &c. The reader hag 
already been referred to special treatises on the subject. It 
sometimes occurs, however, that the gearing is wretchedly 
bad, and then the efficiency of the electric motor as sup- 
plied from the Corporation electric light mains is liable to be 
called into question. A few remarks, therefore, on the general 
efficiency of cranes and gearing may not be out of place. 

The efficiency of the crane is really the most important 
point, and should be considered most carefully. A crane of 
any description cannot be worked economically if inefficient. 
In considering the efficiency of an electric crane, it is only 
misleading to take the efficiency of the motor or any part of 
the gearing separately. To say that the efficiency of the 
motor is 92 per cent., and the loss in gearing is very slight, 
does not give us the efficiency of the crane, as we know that 
in worm gearing, for instance, there is at least а loss of 25 to 
80 per cent. ; thus, a good motor and a bad gear make a bad 
crane, and vice versá. It being а very simple matter to test 
the efficiency of an electric crane, the author would recom- 
mend an engineer to see it tested himself. It is a matter 
respecting which there can be no doubt or dispute, it being 
well known that 746 watts are equivalent to one horse-power, 
and that it requires one horse-power to raise 38,000lb. one foot 
per minute. This being so, it is a simple matter to get a 
weighed load, a tape marked in feet, and a stop-watch. A 
recording meter being inserted in the electric mains, the speed 
of lifting the load may then be obtained, and we get two sets 
of results, viz., the electrical horse-power put into the crane 
and the horse-power actually utilised in raising the load. In 
this manner we get the real efficiency of the crane, and 
can then calculate the cost of working per ton under given 
conditions. 

If the efficiency of the electric motor is known in the first 
instance, the actual c“iviency of the crane gearing can then be 
accurately ascertained. A good combination, in which every 
necessary motion can be obtained, ought to give from 72 to 
80 per cent. efficiency. If, however, only one simple motion 
is required, then, with a single reduction gear or by direct 
coupling, the efficiency obtainable will be from 80 to 90 
per cent. 

(To be continued.) 


NOTES ON THE TURIN INTERNATIONAL 
EXHIBITION. 


(BY OUR OWN CORRESPONDENT.) 


This is the second International Exhibition that has been 
held in Turin. The first was in 1884, when the famous 
Gaulard and Gibbs transformer was exhibited to the world. 
This year there is nothing epoch-making to chronicle, but 
nevertheless there are many improvements in electrical 
apparatus and machinery which are worth notice. Although 
the exhibition is nominally an international one, none of the 
most important English, American, or French firms are 
represented. Germany has, however, exhibited to & consider- 
able extent, and the Italian electrical industry has made use 
of this occasion to show the considerable development it has 
made during the last few years. 


Dynamos and Motors.—Most of these are of the alternate- 
current type, especially on the three-phase system. The 
Tecnomasio of Milan, which is one of the oldest Italian firms, 
shows many continuous and alternate current dynamos and 
motors. Among these may be mentioned one large dynamo 
developing 1,200 amperes at 110 volts. This machine, which 
is drum wound, furnishes the current for the illuminated 
fountains without which nowadays no exhibition is considered 
complete. A machine, which has several points of originality 
and is made by the same firm, is shown in Fig. 1. It is a 
large inductor dynamo, directly coupled to a vertical 
engine. The inductor is made up of 16 steel pole- pieces 
and is keyed directly on to the shaft. The two field coils 
are marked AA in the figure, and both they and the 
armature coils BB, are fixed to, the stationary frame 
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of the machine. The path which the magnetic lines follow is 
shown dotted. I believe that this machine has not given as 
good results as were expected. This is probably accounted for 
by the quality of the steel used for the inductor. The same 
firm exhibited some 2 and 4-polar continuous dynamos, a 
4,000-volt alternator, & single-phase motor which is started 
by Prof. Arno’s method, and several electrical instruments, to 
which I will refer later. 

Messrs. Belloni and Gadda, of Milan, have also a good display 
of dynamos, alternators and motors. Among these is a 300 н.р. 
machine and many others of a similar size. Their synchro- 
nous motors are also started by Prof. Arno’s method. 
resistance is inserted in series with the coils of the armature 
and is so dimensioned that the starting current which flows 


A fixed | 


through the armature coils is nearly double that which is | 


induced when the motor is running at its normal speed. In 
this particular case a very moderate impulse suffices to start 
the motor. Another noticeable piece of apparatus exhibited 
by Messrs. Belloni and Gadda is Mr. Belloni’s equaliser for 


alternating currents, shown in Fig. 2. Between the two 


mains В and C, from the alternator is inserted an inductive | 


resistance, F A K, which is practically a coil wound on an 
iron core, with a closed magnetic circuit similar to that of an 
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Fio. 1.—Direct-Driven Inductor Dynamo, built by the Tecnomasio of Milan. 
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The exhibit of the Allgemeine Elektricitäts Gesellschaft, 
of Berlin, is so large that every part of it cannot be 
mentioned. The most important machines are а large 
three-phase motor coupled {о а continuous current dynamo. 
The motor is an ordinary 200 ң.р. three-phase gene- 
rator. The armature coils are connected by means of 
collector rings to three external starting resistances, which 
are short-circuited as soon as the motor has reached its 
working speed. The peculiarity of this machine is that the 
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ordinary transformer. From the middle point A of this 
resistance there is a third conductor, D, as in the three- 
wire system. If the two sides of the circuit are equally 
loaded there will, of course, be no current through the 
wire D. But if the number of lamps between B and D 
is greater than that between D and C, one side, AF, of the 
equaliser will receive more current than the other, and this 
difference of current acts as the current in the primary coil 
ofa transformer, and induces in the part AK a second current, 
which has a difference of phase of nearly 180deg. with the 
primary current, and prevents а fall of potential between C 
and D. The transformer exhibited by the same firm attracts 
a great deal of attention. It transforms from 200 volts up to 
20,000 volts, and produces artificial lightning for the benefit 
of a Siemens’ lightning conductor. 


field is bolted to the foundation by four bolts in such а way 
that it can be moved slightly, so facilitating the centering of 
the armature when erecting. Thecontinuous-current dynamo 
is large 10-polar 100 kilowatt machine with a ring armature, 
and it has a special device, shown in Fig. 8, by means of which 
it can supply current to a three-wire network. It should be 
mentioned that in the actual machine the number of coils 
are greater than that shown in the diagram; and there 
are also 10 brushes, one for each pole, whereas in the 
diagram one pair only is shown for the sake of simplicity. 
Between B and C there is a difference of potential of 
220 volts. A small conductor connects the centre point 
of each alternate coil to one ring of a collector, К, 
and the remaining coils are simply connected to another 
collector ring. As there are 10 field poles it is apparent that 


y 
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an alternate current is induced in the armature and the 
current which goes to the collector K is also an alternating 
one, as it is not reversed by any commutator. The two 
brushes on the collector K are connected by two wires to the 


inductive coil S, from the middle point of which a neutral 


conductor, А, is connected. Between А and B and A and € 
there is & difference of potential of 110 volts. When the 
current from the two sides of the system are equal, no current 
passes through A, but when there is more load on one side 


Fid. 2. Fic. 3. 


than on the other, an alternating current flows through А 
from the middle point of S and prevents a fall of potential, 
exactly as in Mr. Belloni's equaliser described above. 


(To be continued.) 


ELECTRIC TRACTION BY SURFACE CONTACTS.* 
BY PROF, 8. P. THOMPSON AND MILES WALKER. 


Surface contacts are of interest at the present time because local 
authorities object to trolley wires, tramway companies do not like 
the expense of conduits with open slots, and every one is disgusted 
with the weight and rapid deterioration of accumulator cells. The 
only other approved method of supplying a tramcar with electric 
power is by means of surface contacts, and with regard to these 
people are asking for information. 

One of the pioneers in surface contact electric traction was the 
late Dr. John Hopkinson. In а patent specitication filed in 1882 
he was the first to describe all the essential features of electro- 
magnetic mechanism for successively connecting section of con- 
ductor to a supply main. The object in view at that time was the 
prevention of the serious leakage which would occur from a long 
insulated rail. The device that he proposed is shown in Fig. 1. 
The insulated rail B is cut up into section b,, ba, b; Each of these 
сап be connected with а supply cable C through the switch 
points |], The switch is operated in the following way : Suppose 
а саг to be running on the rails picking up current from the section 
М, and putting it down to the return rail E E. As soon as one of 
the collecting brushes comes in contact with the section b, current 
passes round the shunt coils SS of the electromagnet and to the 
return rail E E. This raises the armature H and completes the 
circuit frem the cable C, through Il and through G G, the series coils 
of the electromagnet to the section bz. At the same time the shunt 
Circuit is broken, the electromagnet being now excited only by the 
main current passing through G G. Thus the car can pass over sec- 
oa bz. and as soon ав it leaves it the current no longer flows through 
19 m the armature drops and the section b, is cut out. It will be 
be that the primary object of the invention was to enable B to 

cut up into sections во as to diminish the leakage which would 
e on а very long line. It was not intended to expose a high 
voltage rail in a public thoroughfare во no special precautions were 


Paper read before the British Assoc., Sec. G. 


necessary to ensure the absolute reliability of the ewitches. A year 
earlier Ayrton and Perry had suggested mechanical and electrical 
means for effecting the same object, and in 1883 they filed a second 
specification giving a most complete and lucid account of various 
ways of connecting up electromagnetic switches and various forms 
of magnet suitable for the same. It would take too long to give 
the substance of the 31 drawings of this specification, but it is of 
interest to notice one of them. 
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Fic. 1. Dr. John Hopkinson's Method, 1882. 


In Fig. 2 the sections of the rail are: A B, J and C D, E Е is the 
return rail, G H is the supply cable. The switch lever when not 
operated upon by the electromagnet rests in the position shown. The 
locomotive is intended to run in the direction indicated in the arrow. 
Assuming that the section А B is alive " when the locomotive 
reaches J, the main current passes by the contact point t through 
the electromagnet by p and q, and the lever is rocked over making 
contact between ч and v and thus connecting C D to the main. 4 It 


E F 


Main Cable 


Fic. 2.- -One of Ayrton and Perry's Methods, 1883. 


will be noticed that this method differs from Hopkinson's in во 
far that it is the main current on its way to the locomotive that 
first operates the switch. There are really two functions to be 
performed by the coils of the electromagnet : (1) the switch must be 
in the first place closed, and then (2) kept closed while the car is 
running over the section. In Hopkinson's switch the two functions 
are carried out by a shunt coil and a series coil respectively. Fig. 2 
shows the first published method of both closing and holding on the 
switch by means of the main current. Ayrtonand Perry also employed 
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Fic. 3.— Pollak and Binswanger, 1886. 


shunt coils as operating coils and suggested the use of a magnet 
carried on the car to perform the same function. Indeed, so wide 
and varied are the descriptions in their specifications that they cover 
much of the ground of inventors who came after them. 

So far the main object in view had been the prevention of 
leakage from a long line or the automatic blocking of trains by 
cutting off the supply of electricity from any second train that 
might run upon an occupied section, But the demand for some 
system of picking up current without employing a trolley wire or 
open slot in the road led inventors to try this method of surface 
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contacts for ordinary streets. In 1886 Wynne devised а system in 
which the contacts were short pieces laid in the road, and connected 
successively to the main feeder by means of a little 8 80 that 
ran in а closed tunnel under the roadway. Then Pollak and 
Binswanger, developing а suggestion which had been thrown out 
by Ayrton and Perry, described a method of operating the switches 
by means of a magnet carried on the car. Fig. 3 shows their 
specification drawing which certainly has the air of simplicity. 
In connection with this system it may be well to mention at once 
Diatto's more recent experiments.  Diatto employs an electro- 
magnet (Fig. 4) consisting of a number of cylindrical magnets М M, 
with their similar poles rivetted into a long strip of steel P, thus 
making up а long polar face which is suspended from the car and 
extends along its length. This pole comes in contact with an iron 
peg F, fixed in each road contact, and magnetises it so that it 
attracts a movable iron peg G, floating in mercury H, and connected 


has its advantages and disadvantages. The main objection to a 
shunt coil is its cost. It may further be open to the objection that 
a very small leak in the insulation of the main may be sufficient to 
keep it in operation when it ought not to be. On the other hand 
it has points of advantage over а series coil. As it always exercises 
the same pull it can be designed to a nicety to do the work required 
of it, and, in general, can be put into а very small space ; whereasa 
series coil is dependent in its action upon the current taken by the 
car, and while on the one hand its winding must be able to carry 
100 amperes for а short time, it must have enough turns in it to 
operate the switch when only carrying two or three amperes. This 
necessitates a bulky winding which increases the size of the switch 
and its box. Besides this the force operating the switch is apt to 
be too violent with large currents or too feeble with small 
currents. The great advantage of the series coil has always 
been that by its use the operation of the switch could be made 
more dependent upon the presence of the car. If the car is not 
over the surface-contact it cannot draw current from it, and it 
might be argued that the series coil would then of necessity have 
no current through it. This would afford abundant safety to street 
passengers if it were not for the fact that some current may be 
leaking from the road contact to mud in street, and this may be 
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Fic. 4,— Diatto, 1894. 


to the main C. Thus connection is made between road contact 
and the main. Diatto has worked out successfully the practical 
details of his system on a line in Italy. 


1. 
Main Cable 
No.3 No.2 No. 
Fic, 6.—Wynne, 1887. 
sufficient to keep the switch closed. To illustrate this let us take 
a very old design of Frank Wynne’s. The view (Fig. 6) is of 
indicated by the arrow. Wh i .2i { can 
an great advantage over many other systems. The force tending | flow from the main cable by picis. Та еу Шой the 
Bai. 15 11 ac co шур то . d over the | lever L to the contact C, from thence it passes round the winding 
. 1 e switch can be m that | of ae 

they will never stick together, then so far as the о ot he оао ааа о куы ша Тар лаг gie 
magnetic-pick system. It is, however, to be doubted whether in аа is 

the small space available under an ordinary electric car there is 

sufficient room to place a long electromagnet which will operate 

really reliable switches. The difficulty is increased when going at 


There по doubt thataystenis based рей аЬ е ede course, diagrammatic. The car is intended to run in the direction 
public is concerned there is no better system than this direct stud S in a long metal skate K K carried on the саг, The cone 
full speed or round sharp curves. Some methods which are allied 


to the above are those described in the specifications of Lineff. 
Fig. 5 illustrates an early type. An iron or steel strip lies in 


Main Cable 


Fic. 5.—Lineff, 1888. 


Fic. 7.—Johnaon-Lindell, 1896. 


contact with the insulated main conductor; immediately over it 
are the surface studs. А magnet on the car attracts the strip 
upwards so that it comes in contact with the surface studs, thus 
connecting them with the main. As the car moves forward the 
wave in the strip moves forward like the sinus in the back of the | from stud No. 1 to earth there would be some current in the co 
mythical serpent. The method is as ingenious as it is simple, but | to keep the switch closed. Many devices have been sugges 
there must always be a difficulty in making in this fashion a good | remedy this defect. Mr. Wynne himself has proposed numer? 
contact with the surface studs. methods. In а recent design carried out in conjunction with Mr. De 
The feebleness of the effect under the roadway of a magnet carried | Urquhart the current which operates the switch is an alternating 
on the car has led many inventors to prefer an electric method of | current flowing into and out of а condenser. The continuous cur 
communicating with the switch, after the manner of Hopkinson and | which works the car cannot go through the magnet set 
Ayrton and Perry. Very many different methods of operating the | because it cannot get through the condenser. The me dst 
awitches electrically have been devised. They fall into three classes: | suggested by some inventors are exceedingly complex, ' iH 
(1) Those in which the operating coil is а shunt to the motor circuit ; | diagrams being perfect mazes of connections and interconnection 
(2) those in which it is in series with the motor ; and (3) those in | the number of studs and skates being increased to an Jobas 
which it is excited by a battery carried on the car. Each method | extent. One of the simplest arrangements is that of Jo 


comes in contact with stud No. 3 the current divides part dd 
going through the winding of switch No. 3 and operating it. 8 

No. 1 is shown disconnected, the switch having opened when the 
skate left its stud ; but it is easy to see that if current could lest 
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and Lundell "They adopted & method which originated on the 
continent, and consisted in operating the switches by the current 
on its way from the car to earth instead of on its way from the main 
to the car. Fig. 7 shows one of their diagrams. It will be seen 
that the current passes from the main cable through the switch 
direct to the stud marked S, without passing through any magnet 
winding, thence it passes to the motor by means of skate K,. From 
the motor, instead of going direct to earth, it passes to skate K,, 
thence to S,, and so through the magnet windings to earth. Now 
the stud S, is at very nearly the same potential as the earth-return, 
80 that the 'question of leakage from it does not trouble us. 
By placing S, outside the rails it can be effectually guarded against 
stray currents from S,. One feature in this design is the inter- 
connection of the switches whereby a switch is operated before it 
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Main Cable 
Fic, 8.— Esmond, 1896. 


is required to supply current to the car. This gives greater time 
for the switch to close. A large number of methods for series 
working are due to Mr. F. C. Esmond, of New York. One of his 
simplest is shown in Fig. 8. Here no interconnection is required 
between the switch boxes, the current being carried forward by 
means of several skates. In the diagram, Fig. 8, the current is 
flowing to the motor from the main by means of K, and S, of 
switch No. 1. A moment later К, will come in contact with $,. 
The current will then pass to K, and thence by S, of switch No. 2, 
through the winding of that switch to S, and thence to the car. 
Thus switch No. 2 is closed, and the process made continuous. 


|Р 


Main Cable 


Fia. 9.—S witches operated by a Battery. 


The method of closing the switches by means of an independent 
battery may be illustrated in Fig. 9. Two rows of studs, S, and 
Sz. are required, and two skates K, and К, The diagram explains 
itself. The practical details of а system of this kind have been 
brought to great perfection by the Westinghouse Company of 
America. А branch line of the Washington tramways has been 
operated by this Company since 1894 on what has been called 
the Wheless system. Mr. Holroyd Smith has described several 
modifications of the method. There are two drawbacks apart 
from the necessity of two rows of studs. In the first place, the 
accumulator cells are continually in use, and the running of 
the car is entirely dependent upon them. In the next place, 
the low pressure of а few accumulator cells is not so satisfactory 
for overcoming the resistance of mud or ice upon the studs 


as the full 500 volts of the supply main. It would take too 
long to describe the commutator system of Claret-Vuilleumier as 
laid in Paris, апа the line equipped at Monte Carlo by the General 
Electric Company of America. It is sufficient to note that these 
systems have proved the practicability of picking up current from 
studs laid in the road. 

When we review all these different methods, we see that the 
direct magnetic pick-up systems, with a magnet on the car, while 
operating with somewhat feeble forces, have а great element of 
safety, in the fact that the forces cannot operate when the car is 
not there. The system in which the electromagnet is in the 
switch itself, on the other hand, can be made to operate with very 
great forces, but there is а danger (only to be avoided by compli- 
cating the system) of those very forces keeping the switch closed 
when the car is absent. 

Now, it is possible to combine the advantages of both methods 
and to avoid their defects. All that is necessary is to make the 
magnet of the switch operate by attraction on a piece of iron on 
the car. When the car is absent the switch cannot be held closed 
because the magnet has nothing to attract, at the same time it is 
found possible in practice to obtain very great working forces. 
Upon this principle the authors have constructed an experimental 
line near Willesden Junction ; the main object being to try the 
practicability of the system upon curves, crossings, and sudden 
changes of slope. Out of various designs depending upon the 
closing of а magnetic circuit by the iron of the car, the arrangement 
which has 80 far proved most successful in experiment consists of 
an iron plunger sliding in a vertical tube. If we take an iron 
plunger with expanded ends, like that numbered 2 in Fig. 10, and 
surround it by a solenoid of wire, carrying a current, it is possible 
to choose the size of the heads so that the tendency of the plunger 
to assume a central position is balanced by the attraction of the 
solenoid on the iron heads. With properly chosen heads the solenoid 


Fic. 10.— Experiments on Plungers. 


exerts no force whatever on the plunger. Gravity being the only 
force upon it, it will, of course, take up the position shown. If 
now, & piece of iron is placed over it, as shown in No. 3, the 
lunger may be raised by the attraction between the two. 
n case а very heavy plunger is used it is possible to 
support part of its weight by merely increasing the size of 
the lower head by а small amount. Thus we have a simple piece 
of mechanism whose movement is entirely dependent upon the 
p of а mass of iron in its neighbourhood, and which cannot 
moved by the solenoid itself, even though the magnetising cur- 
rent carries the iron up to the saturation limit. This has been 
converted into the operating part of the switch. Now, though the 
force of attraction is sufficient to lift a fairly heavy plunger and 
operate а switch, it is desirable to have something more than this. 
We want a switch which will, notwithstanding its massive moving 
parts, close in an exceedingly short space of time. We want a very 
great acceleration upon the moving parts during the first part of 
their motion. This is easily obtained by merely separating the 
upper head from the plunger by a short air-gap, and arranging 
matters so that the mass of iron comes over the switch before 
current is put through the magnetising coil. As soon as current 
passes, the attraction upon the head is so great that the plunger gets 
up a high velocity before the two come together, with the result 
that the switch operates as though it had been hit with a hammer. 
А very simple device, а mere film of oil acting as a cushion, can be 
employed to prevent the switch from being injured by the con- 
cussion. The connection of this operating part to the con- 
tact points of the switch has been the subject of some very 
varied experiments, It would be а pity to hamper а part so 


| simple in itself with any gear at all. If the safety of street 


passengers could be made dependent upon nothing else than the 
falling of the plunger when the mass of iron is removed, it was 
thought that as great perfection would be attained as we can hope 


| 
| 


— — 
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for from any moving mechanism. The attachment of any gear at 
once introduces the risk of friction and the simplicity of the issue is 
destroyed. For that reason, as well as for cheapness and con- 
venience, the method shown in Fig. 11 was decided upon, though 
there are some simpler modifications of it still under experiment. 
The diagram, which is merely an incomplete sketch for a lantern 
slide, shows, in the first place, the cast-iron box which is laid in the 
street. This is surmounted by а gunmetal stud S, faced with а 
роо рабов wearing cap. The stud is insulated from the iron 

x by a sheet of micanite. A non-porous road material is placed 
around the stud to make up the level. 

The box is filled with oil which besides performing the function 
presently to be considered, maintains very high insulation through- 


— 


moves quickly the oil has not time to leak past the sides, notwith- 
standing the very loose fit of the parts and the force upon the 
yoke piece is very great. At the same time a long movement 
18 obtained. 

Safety to the public being the prime consideration, we have kept 
back our invention until we could be absolutely certain that by no 
circumstance likely in human probability to arise could the switch 
be left alive. To operate the switch contacts requires a fraction of 
an ounce. The forces which operate on the moving plunger (which 
slides freely in & brass tube in oil) are over 80 pounds at the com- 
mencement of the stroke, and are several pounds at the end. The 
sliding plunger itself weighs 3 pounds. We have, therefore, a 
margin of safety of many hundred per cent. As the car passes on, 
there is a breaking of the magnetic and also of the electric circuit, 
making security doubly sure. And there is yet a third line of 
defence to the public in that our switch is actually earthed, if when 
the car passes on the switch fails to open: for then the plunger 
earths the switch. In that event the fuse would be blown, effectually 
protecting the public from the possibility of а stud being left alive 
in the road way. 

Jt will be seen from the diagram that three cups are employed ; 
the two outer being connected to the main and the stud 
respectively. The main cup is enclosed in a metal sheath (not 
shown) permanently connected to earth, so that it is impossible 

for current to reach the stud except when the yoke is down. Now 
it will be seen from F'ig. 11 that when the plunger is down it earths 
the centre cup, so that if from any accident whatever the yoke piece 
fails to open the switch after a car has gone past, the plunger puts 
the stud to earth and blows the fuse between it and the main. It 
is not necessary to have any special mode of connecting up the 
switch boxes. Either shunt or series coils may be used. In 
practice we prefer a shunt coil because the slightly increased 
expense is more than compensated for by the smallness of the bulk. 
Our connections are shown diagrammatically in Fig. 12, which 
sufficiently explains itself. Only one skate is employed and this is 
in the centre of the car. This gives much greater facility in going 
round curves than where two skates and two rows of studs are 
necessary. 

There are à number of practical details for which we have no 
room here, but which we hope shortly to bring before the Institu- 
tion of Electrical Engineers. Throughout the work upon the 


experimental line we have been indebted to Mr. C. E. Holland for 
many valuable suggestions. 
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Fic. 11.—Thompson- Walker Method of Earthing. 


out. The switch is attached to the stud and comes away with it in 
one piece. Being only about 4in. in diameter no difficulty is found 
in making a perfectly watertight joint. The next point to consider 
is the method of making electrical contact. The requirements of 
switchpoints for disconnecting surface-studs are the following : 
When closed the contacts should be of low resistance and 
capable of carrying 100 amperes easily. They should be incapable 
of fusing or sticking in any way and should require only a small 
force to open them. They should retain their shape and efficiency 


ELECTRIC CURRENT FOR LIGHTING AND POWER 
ON THE MIDLAND RAILWAY, AND DRIVING 


unimpaired for a long time without requiring attention. It will be 
observed that the current through the stud ceases so soon as the 
skate parts company with the atud as the car moves forward. 
Hence in the operation of the car as the switch-plunger falls it 
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Fig. 12. — Thompson-Walker Diagram of Connections. 


does not have to break the main current, that baving already 
ceased. Yet although the switches are not required in the ordinary 
course to break a large current, it is desirable that they should be 
able in case of accident to do so without injury. After experi- 
menting with different forms of contact it was found that nothing 
fulfils these requirements so completely as a properly designed 
mercury contact. Mercury contacts are, therefore, used throughout 
these switches. КЫР | 
The yoke of copper which dips into the mercury is supported by 
а brass tube which floats in the oil and fits loosely into а fixed 
brass tube which acts as & guide. When the plunger rises it takes 
the oil from under the float, which accordingly falls and connection 
is made When the plunger falls the float rises. As the plunger 


MACHINERY DIRECT BY ELECTRIC MOTOR WITH. 
OUT SHAFTING.* 


BY W. E. LANGDON. 


The several installations which have been established on the 
Midland Railway are enumerated in Table I. The approximate 
brake horse-power thus provided amounts in the aggregate to some 
3,500 в H.P. f 
Engines.—The form of engine employed in the several stations 
varies. With the earlıer apparatus a simple horizontal engine has 
been employed, driving by belting either direct or by counter- 
shafting. In the later installations the dynamo shaft has been 
coupled direct to that of the engine, or both dynamo and engine 
have been mounted upon the same shaft. The steam engines are 
in all cases compound, and гип at 350 to 460 revolutions per 
minute accordiog to their power capacity, which rauges from 75 to 
300 B. H. PD. In some instances gas motors have been provided. At 
Leicester the prime movers are all worked by gas, which is generated 
by а Dowson apparatus on the premises ; and the intake valves of 
the engines are arranged so that either Dowson gas or the town 
(coal) gas may be used. The steam power at the Midland central 
goods depot, Birmingham, has been supplemented by one gas 
engine ; and that at Bradford by three gas engines. These have 
been introduced for economical reasons, either to save the cost 0 
extending the steam plant, or to meet occasional demands. At 
Wellingborough the laying down of a gas engine for the sma 
power күш namely, a few arc lights, is more economical than 
the establishment of steam plant including engines, boilers, chimney 
shaft, &c. | all 
Electrical Apparatus.—The electrical plant varies. In 
instances where the arc lights are run in series, dynamos n 
employed capable of affording a variable pressure of from 50 to 2,7 
volts according to the demand. In other cases—especially b 
the lamps are situated in near proximity to the generating plan Я 
| low-tension machines are used, and the lamps аге then run 
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Table I.— Cost of working Electric- Light Stations on the Midland Railway. 
Half-Year ended December 31, 1897, and corresponding period of 1896. 


! . | í : 
| 1 Approximate Cost Cost Cost Cost Cost | Total cost 
Station. | ee i m number of | Total Total ES ua per unit per unit рег unit per unit | per unit per unit 
Dec. 51. | lamps incandescent; units. cost. t for for for for for | for 
ban ' lamps. ` | labour. jmaterial. repairs. | coal. gas. fuel. 
| No. | Unite. £ a | à | аё. d. d. d. d. 
Somers Town ............ | 1897 246 2d 213,558 2,560 288 ` 1°23 0°69 0:27 0°69 ds 0:69 
| 13896 246 208,767 | 2,391 271 114 0:67 092 | 0.68 » 0:68 
Wellingborough* ...... 1897 | 24 65 24,200 412 | 408 ; 180 0°63 0:25 - 1:40 1:40 
12890 24 63 24850 | 656 625 | 217 | 281 | 007 | .. | 120 | 120 
Leicester 1897 | 141 320 154,11 | 1495 | 231 | 130 0:52 010 0:14 1:36 0:39 
13890 137 288 147,302 | 1,945 317 1:30 0:97 0:25 0:13 134 : 
Derby ..................... 1897 | 8 2,550 110,037 | 1,137 | 247 112 085 | 011 0:41 RE 0:41 
| 1896 8 2.480 95,187 891 , 224 115 0:56 006 | 047 | 
Birmingham (Lawley- 1897 139 5 136,430 | 1,363 | 259 1:18 0:48 038 | 0:35 0:35 
atreet) ................. 1896 137 52 132536 | 1,290 234 111 0:54 0°35 0:54 ЭИ 
Birmingham (Central) 1897 72 297 90,669 | 1,060 280 | 135 0:52 0:46 0:36 1:07 0:47 
1895 70 285 95,855 859 2.21 113 0:41 0:20 0:32 "m M 
Nottingham  ............ 1897 131 266 126,014 | 1275 242 | 0-95 0°63 0:46 0:38 ae 0:38 
1890 | 95 202 92,115 949 | 246 | 1:20 0:87 0:02 0:37 EE ID 
Sheffield. 1897 115 350 123,220 | 1,280 249 | 115 | 068 | 028 | 058 SN Ds 
| ]896 . 115 345 128,260 | 1,2275 2:39 112 ,.074 0:20 0:33 ar ee 
Leeds (Hunslet)... ...... 1897 | 150 280 169176 1,726 244 | 122 | 064 022 | 036 - 0:56 
| 1896 | 150 278 102,486 | 1251 2°90 148 056 | 048 0:38 m га 
Bradford .................. | 1897 194 784 165,508 | 1,575 2.51 1:03 043 . 027 0:32 1:88 | 0:58 
1896 194 784 | 155,002 | 1,827 | 2:82 111 0:90 018 0:33 0:30 x. 
Liverpool (Sandon 1897 | 115 111 35, 161 759 503 2755 145 055 0°52 b 0°53 
Dock) ..-. .| 1896 115 110 39,290 799 | 4-45 2:26 1:08 071 | 0:40 mE 


» , 


5.075 1,347,490 14,636 Average cost in 1897 —2:511d. per unit. 
4,885 1,221,128 14,063 . 1896-2699d. „ „ 


„ uy 18999 | 1,291 


* These stations are in operation but a few hours daily, and are excluded from the average cost. 


are the Thomson-Houston, the Parker, and the Brush; while the | the Metropolitan Tunnel ; and it will probably meet other demands 
low-tension machines include the Siemens, Parker, Brush, Edison- | for traversers for locomotive engines, and for driving tools in work- 
Hopkinson, Crompton, and others. Table L shows that nearly all | shops; while the requirements for lighting will call for some 400 
installations provide for incandescent as well as arc lighting. This | H. P. of current. This generating station will thus have a fair day 
tabulated statement also shows the cost of working for the half load as well as a night load, and is expected to effect its purpose in 
year ending December 31, 1897. These results are exclusive of | an economical manner. The Midland Railway hotels at St. Pancras, 
interest on primary outlay, and taxes, and make no provision for | Bradford, Leeds, and Liverpool are also electrically lighted ; but 
what is termed depreciation. The entire plant is maintained in | as the accounts are dealt with by the hotel department, they are 
the most perfect condition possible. Hach half year carries the | not included in the statement іа Table I. 

cost of such renewals or improvements as are found necessary ; 80 Derby Installation. —1t is perhaps unnecessary to enter into fur- 
that depreciation, in its ordinary sense, arises only from the | ther details of each of the installatious referred to in Table I ; but 
replacement of obsolete machinery, and improvements due to these | as Derby has been Selected for this year's summer meeting of the 
new parts should, in order to warrant the change, secure more | [nstitution, a more complete description is given of the installation 
economical results, and thus pay for their introduction. The charges established here. The offices of the Midland Railway lighted from 
are tabulated per unit, and the statement furnishes approximately | this installation consist of several independent blocks extending 
the number of arc lamps and the number of incandescent lights | over an area approximately 520 yards long and 340 yards broad. 
embraced within each installation. These charges vary to some | The blocks of buildings served are the mineral offices, goods offices, 


extent with the load generated, and with the number of hours the 
light is in operation. The cost indicated covers all charges incurred, 
inclusive of repairs and renewals, carbons for lamps, replacement 
of lamps, and the labour attending the same, together with the 
cost of supervision from headquarters. 

Although high-potential generators have been used for series 
arc-lighting for some time, it is only recently that bigh-tension 
direct-current machines have been put up with a view to trans- 
forming to a lower potential at points somewhat distant from the 
initial generating stations. At the Hunslet goods depót, Leeds, a 
pair of 65-kilowatt generators have been recently brought into use 
for the purpose of providing current for lighting and power at 
the Wellington-street passenger station, a distance of about two miles 
by the railway. These generators work at 2,200 volts, and the 
mains are designed to involve a loss of only 5 per cent. when 
worked at their full normal capacity ; the current is transformed 
down to 210 volts. At Kentish Town a central generating station 
of similar description is now approaching completion. This 
station is to supersede three local independent generating stations ; 
and the concentration thus to be effected should result in a 
tangible saving in staff expenses. The stoking and engine driving 
as well as the dynamo work will be concentrated and reduced to a 
minimum. Here three 300 B. H. P. units of the Willans type, giving 
at each dynamo an output of 200 kilowatts, will form a nucleus 
which may be doubled in a few years, and perhaps be still further 
extended. Transforming centres are at present established at the 
St. Рапсгав goods and passenger stations, where the current will 
be distributed ata pressure of 210 volts. This plant has been 
designed to deal with both lighting and power. It is to work 
Pumps now being erected by the President of this Institution, Mr. 
do Johnson, which are intended to lift and distribute some 

009 gallons of water per hour to a height of 350%. It will work 
Mei egon traversers, and а powerful fan erected by Mr. J. A. 

cDonald for improving the ventilation of the Midland portion of 


accountant’s offices, the station proper, including parcels and book- 
ing offices and halls, the traffic department, waiting rooms, and the 
secretary's and general manager's Offices. At the extreme north 
end of the station are two blocks of buildings devoted to the staff 
of the engineer of the line ; and on the opposite side of the station 
are the general storekeeper's offices. These, with the Midland 
Railway Institute, complete the list of buildings which have to be 
thus provided for. 

Number of Lamps.—The total number of lamps in operation 
consists of 2,175 of 16-candle power, and 348 of 8-candle power. A 
few arc-lights are employed for special purposes, but the railway 
station platforms are not electrically lighted. 

Generating Staticn.—The generating station is situated in 
Calvert-street, a point on the north-west border of the area served. 
This building was erected, and the machinery installed during the 
latter portion of 1892, The system employed is the continuous- 
current three-wire system. The current is delivered to the lamps 
at a potentialof 110 volts. It was brought into operation in 
March 1893, and has now been running night and day for over five 
years without a single failure. The only stops during that time 
have been on three occasions when some alteration has bad to be 
made to the steam-piping, necessitating a shut-down for a few 
hours on a Sunday. 

Boilers, — There are three locomotive-type tubular boilers, work- 
ing at 140lbs. pressure, and each evaporating about 2,50010в. of 
water per hour. They are fed during times of moderate and heavy 
loads by means of an exhaust injector, and at other times by a 
donkey pump. 

Engines and Dynamos.—In the engine-room are four steam 
dynamos ; two give 500 amperes each at a maximum pressure of 
125 volts, and two give 275 amperes each at the same maximum 
pressure. The engines are Willans central-valve, and the dynamos 
are by Messrs. Siemens Bros. There are also two sets of com- 
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pensatore or regulators, each set controlling automatically the 
tential difference on one of the two distinct 


groups of lighting. 

hese compensators each consist of two-series dynamos, coupled 
together and driven by а shunt motor, the current from the outside 
mains being sent through them in the usual way. They are wound, 
in addition, with а coil, which is connected in series with the 
middle wire of the three-wire system ; but this coil is wound in 
opposite directions upon each series machine. By this means any 
drop in the third wire, due to current in it, is compensated 
automatically by the volts being raised on one compensator and 
dropped an equal amount on the other. There are three sets of 
feeders to each of the two groups of lighting, each group consisting 
roughly of about 1,200 lamps of 16 c.p. Those feeders are con- 
nected to the ring mains at different pointe. Arrangements are 
made on the switchboard for working on the two-wire system at 
light loads, thus saving one engine from running; and this is 
managed without stopping the lighting anywhere. 


Output and Cost, —The following figures indicate the amount of 
electricity supplied :— 


Year. | 1895. 1894. | 1895. E 1897 
mobe — — oe | ——— | | — — Se 
Annual output of units . ... 93,268 | 137,348 | 151,867 175.054 203,519 
Increase per cent. ........... ee | 10 15 | 16 
Cost per unit, in pence ...... | 563 | 3°37 2°67 2:29 | 2:58 


The maximum possible output for 24 hours is 4,080 units; the 
maximum current observed in ordinary work, 1,430 amperes ; the 
maximum load of any complete day 1,695 units, and the minimum 
load for any one day 146 unita. 

In comparing the costs of working this station with those of other 
electric generating stations, it is necessary to bear in mind that the 
demands for the lighting required are exceptional, as compared 
with the usual demand on an electric generating station. By farthe 
greater portion of the current is required for the service of offices 
in which the duties cease about 0:30 p.m. Consequently in the 
summer there is ordinarily no lighting required ; and yet, should 
a fog or thunder cloud pass over, the whole of the lighting would 
be called for, perhaps merely for half an hour ; hence the boilers 
have to be kept constantly under steam. Even in winter the 
demand, although heavy for a time, covers but а short period. In 
the depth of winter the light is required for cleaning offices, and 
for a short time, perhaps, for the early duties, and again in the 
afternoon from about 4:0 to 5:30 p.m. All this tends to make the 
stand-by losses much higher than those of a generating station 
established purely for commercial purposes, where the demand for 
current would be not only much heavier, but also more continuous 
both morning and evening. 

Application to Power.—So far, the application of electrical current 
on the Midland Railway has been mainly devoted to lighting. Ite 
value as an agent for transmission of power—for traction, haulage, 
pumping, and for working all kinds of machinery— is becoming 
daily more recognised ; and in erecting electric generating stations, 
especially on railways and in factories where both lighting and 
power are needed, it is desirable this should be borne in mind. 
The advantage to be derived from the employment of electricity 
over other methods of transmitting power lies in the fact that 1 
can be applied just at the time, and for the time only, during which 
it is required, and at the speed needed. It can be conveyed to 
points distant from its source of origin, with at least equal 
economy, and with greater convenience than other agencies of 
power; and it is practically unaffected by climatic changes. Where 
the demands are diverse, one source of power common to the 
whole may be applied with greater economy than is possible with 
two or more sources. The power absorbed in driving shafting and 
belting is probably greater than is often thought to be the 
case. In the workshops attached to the electrical depart. 


ment of the Midland Railway the construction of large e 


lectrical 
apparatus is not dealt with ; but in Tables II. and ПІ. will 5 
found data of the power absorbed by tools and shafting, whic 


have been carefully obtained at the author's request by Mr. Holt, 
the foreman of the shop where tools are employed in the 5 
tion of the smaller parts of electrical apparatus and in gener 
repairs. Some 10 tools are driven from one main shaft, which | 
98ft. long, 2in. diameter, and has 12 bearings, each 4iin. long. 0 
is necessarily supplemented by counter-shafting required by tne 
various tools ; the counter-shafting varies in length and in section, 
of which the details are given in Table II. The main shaft » 
driven by belting from an Elwell-Parker motor, erected 80m 
years since. То drive the main shaft alone, quite free from Wh 
belting, requires an expenditure} of 272 watts, To drive it um 
19 belts resting on it, but free from the tools, &brorbs 518 "n 
or nearly 1 H. r. To drive the main shaft plus the counter 
shafting absorbs 794 watts, or something more than 1 H.P. ic 
drive a 9lin. screw-cutting lathe No. 1 light, while all 9d 
machines and belts are at rest clear of the shafting, requires < 
watts; and the power absorbed when the machine was 108 ts 
that is when the tool was turnirg down a bar of gun-metal at 


Speed of main shaft was 128 revolutions per minute. 
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Table III.—Tests of Ibin. Screw- cutting Lathe Driven through 
Nhafting and Belting, and Driven Direct by Small Lundell 
Electric Motor r of $ horse-power. 


| Work done, 


| 


Power absorbed. 


2 i 
| a feck’ a 

RM iid Ks. 

Mode of driving. | Weight | & g 8 8 83 8 53 
No. removed. 8 8 8 8 => Уд 

f ites ы eee a! © E 2. Total. o o ic Ora 

cuts Per ul © E 5 Б 5 8 d 

| — ot ain 5 — & ECR 

MA uice ee ee cado 

iro shafting and Y shafting and 02. | oz. in. m. s. revs. watts. watts. | watts. 
belting propelled ios 54 |L'66 5 2 25135 981 262 591 
by Elwell-Parker ( Two; 6 266 3 2 250135 1,035 | 172 | 489 
motor. | Three 91 433 5 2 25| 135 1,188 | 122 275 
Direct One 3$ 166 3 225/135 342 91 | 206 
by Two|6 266 3 225/135 508, 85 | 191 

Lundell motor. Three, 94 155 5 2 29,155 616 63 | 143 


When running light, E lwell- Parker motor, shafting and belting, and 
lathe absorbed 7:5 amperes at 109 volts = 817:5 watts. 
When running light, Lundell motor and lathe absorbed 1:8 amperes at 
116 volta = 208:8 watts. 


rate of 1:102. per minute, was only 545 watts: or the lathe running 
light consumed 381 watts, and the work done 164 watts, or at the 
rate of 495 watts per ounce of metal removed per minute. By 
gearing an electric motor of low efficiency direct to the same lathe, 
and setting it to precisely the same description of work, the power 
consumed was at the rate of 214 watts per ounce per minute. In 
each case the greatest care was taken to insure equality in the 
cutting power, shape, and cut of the tool, and one cut only was 
made. Table III. also affords comparative resulta for one, two, and 
three cuts effected by the same lathe when driven from shafting 
and when driven from a smal) motor, both being geared down to 
the same speed of lathe, Turning to the work dealt with, the same 
No. 1 lathe when making three cuts simultaneously, each of the 
same character as the previous single cut, the following were the 
results, Table III. When driven by belting— 


Pen e 1,188 watts. 
Ме си рози ĩͤ d uv amio en 9°750z. 
Time geeup ed, ER ERI RR 2:25min. 


being an average of 275 watts per ounce of metal removed per 


minute. When driven by motor direct — 
POWER deem ОООО Res 616 watta. 
Metal remove eere 9°750z. 
Time occupied. ertet reni ce 2:25min. 


Average, 143 watts per ounce per minute. 


Multiplying the watts by the time occupied in doing the work in 
each case, the relative value is found to be— 

One cut. By belting, 2,207 (Table IIT.) ; by motor, 769 ; ratio, 5 to 1. 
‘Three cuts. By belting, 2,675 (Table Ш. ); by motor, 1 ,586 ; ratio, 2 to 1. 


The results furnished are unavoidably of a somewhat limited 
character. They would, no doubt, have been more interesting if 
obtained from larger tools, capable of doing heavier work. Under 
such conditions it is probable the waste of power in shafting and 
beltiog would not be so great in relation to the work done. Still 
it is clear that an extensive loss does take place, and that this may he 
reduced by driving each tool or machine direct from au electric 
motor. If every foot of the shafting and every machine connected 
with it were constantly at work without intermission of any kind, the 
-difference would not be so marked ; but this is just what does not 
happen. Shafting is extended down a long shop, and scores of 
tools are driven by it; whether they are all at work or not. the 
shafting has to be kept running. This entails a certain initial loss. 
With large tools or machines absorbing over 1 н.р. there can be no 
question of the advantage derived from driving direct by electricity. 


Notes on the Experiments, 


Main shaft and counter -hafting, 15 seta, absorbed 794 watts. 
Main shaft and counter shafting, and 15 machines (light) absorbed 1,778 
watts. 
Main shaft and counter shafting, and 15 machines (loaded) absorbed 2,500 
watts ; that is, all tools were at work, as shown in the table. 
Main shaft, with all counter-shaft belts resting on shaft, absorbed 518 watts. 
Nineteen belts resting on shaft when revolving absorbed 246 watts. 
‘The belting running when driving any individual tool under test was only 
that required for driving this particular tool alone. 
Speed of motor at 110 volts was 500 revolutions per minute. 


Lubrication in each case was with No. 1 oil. 
All holes were drilled with Morse twist drills. The same tool was used in 
each lathe, when comparing the watts absorbed for different depths 
of cutting or different rates of traverse ; and the angle of the tool was 
maintained the same throughout. 
‘With three times the rate of cutting, the motor slowed down froin 500 to 
470 revolutions per minute. 


Ammeter readings were never steady; this was due to the йар” of belt 
when running, which caused a variation of about 12 per cent. in the 
current. 

In each case а rod of gun-metal lin. diameter was reduced to jin. diameter. 

Weight removed 

Time. 


Watts absorbed per ounce of metal removed = — Watts absorbed by cut 


Weight of metal removed per minute — 


— —À 


Weight removed 

Watts absorbed by cut. 
Weight removed per min.’ 
thus, taking No. 1 as an example, 164 watts absorbed by the cut 
divided by 1:1 ounce of metal removed per minute, gives 150 watta as 
the power absorbed per ounce removed per minute. 


Watts absorbed per ounce removed per min. =. 


CORRESPONDENCE. 


—  Ó (a Ó—ÁMÀÀ 
THE BRITISH ASSOCIATION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: Reading your excellent leader on the proceedings of 

the British Association, I remembered that in former years а 
faint echo of discontent had been sometimes heard in the 
pages of The Flectrician as the sound of the annual proceed- 
ings, especially in Sections А and С, died away into the 
infinite azure of the past." Turning up old volumes of the 
journal, I find letters and editorials which show that two 
opinions have been put forward : Firstly, that the time during 
which so many eminent people are gathered together daily 
for three or four hours for about four days, as you suggest, is 
not spent to the best advantage in listening to a medley of 
Papers by known and unknown authors, the nature and scope 
of these Papers being carefully concealed until within an hour 
or so of the time when they are read. Secondly, the view has 
been advocated that it is a mistake to take the sections too 
seriously; that the object of the meeting is (a) an informal 
gathering of scientific persons; (^) for chatty, unpremeditated 
discussions ; (c) that the public do not want serious Papers ; 
(d) that the chief interest to the bulk of the audience is to 
m their eyes on eminent men, and not to listen to long 
Papers; (e) that serious Papers are out of place at а scientific 
pienie, and should be taken to the Physical Society or Insti- 
tution of Civil Engineers. 

It is probable, therefore, that a general ballot would reveal 
irreconcilable differences of opinion as to the nature of the 
proceedings that ought to take place in Sections А and G. 
It is perfectly impossible that these sections can ever rival 
in general popularity the geographical or ethnological depart- 
ments of the Association, where the occasional possession 
of such an attraction as the adventures of M. de Rougemont 
makes all else seem tame and insipid. We may, however, 
very well ask the question whether the 16 hours or so available 
in all for procedure of any kind in the more sober atmosphere 
of Sections A and G is most advantageously disposed, either 
for instruction or amusement, by the present method of going 
to work? That method seems to be something as follows: 
In the few months, or it may be weeks, before the Associa- 
tion meets numerous persons indicate their intention to 
read Papers. Sometimes the Papers are sent in beforehand ; 
sometimes they are not. Sometimes they are interesting and 
likely to lead to а discussion, very often they are simply 
industrious compilations, obviously got up with а view to the 
occasion, and can lead to no discussion at all. It is clearly 
impossible to cause a meeting to break out suddenly into great 
enthusiasm over a list of additional machinery to a corpora- 
tion electric lighting station or the temperature coefficient of 
а couple of platinum-silver resistance coils. Two causes seem 
to militate against greater utility and interest in these 
sectional proceedings. First, the discussions are not suffi 
ciently oryantsed, and, second, speakers are allowed to weary 
the audiences by reading long papers in extenso. At the 
Royal Society it is the exception for anybody to read a paper. 
He describes in a few short sentences his discovery, quantita- 
tive results or theory, and in ten minutes the matter is open 
for discussion. At the Institution of Civil Engineers every- 
ore knows how carefully the secretary arranges for a 
discussion, informs all those likely to be interested of the 
meeting, and brings the subject to the notice of everyone 
able to add to the debate. Except in rare instances, where 
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a discussion has been organised, no one attending the B.A. MAGNETIC DISTURBANCES FROM TRAMWAYS. 


has the faintest idea of the material provided for discussion TO THE EDITOR OF THE ELECTRICIAN. 


until just before entering the section room. The result Sm: Your Bristol correspondent who reports the proceed- 


is that hardly anyone, except & very few professional 
Speakers, can rise to the occasion, and the proceedings 


resolve themselves into a rapid scamper through a series of 
unconnected subjects and papers, read to audiences in а 


constant state of flux, and not in the least degree able to 
follow or discuss them. Suppose, however, that a sectional 
president were to arise one day bold enough to make a radical 
change—one who would establish the general principle that 
the bulk of each morning’s work should be a carefully pre- 
arranged discussion on a subject announced at least two 
months previously. Arrangements made with five or six 
competent people to read or speak for ten or fifteen minutes, 
introducing some one point; all persons likely to be inte- 
rested to be informed beforehand ; a debate well organised, and 
a time and place for it some weeks before properly announced. 
Would not the result be that men would consider it worth 
while to come down to the meeting for a particular discussion 
who never now attend, either because they cannot aftord 
to waste a week in listening to Papers not bearing on their 
work, or because the uncertain nature of each day’s proceed- 
ings makes them feel they do not care to spare the time from 
holidays or business for а very problematical return in infor- 


. mation or amusement ? 


If the four whole days of each section meeting possessed its 
pre-announced debate, men who do not now attend might 
run down for а day or two to one special assembly, and help 
to make a success of a discussion which, under present arrange- 
ments, is often abortive or even non-existent. The general 
series of indiscriminate Papers might still be invited, but the 
authors should understand beforehand that these Papers, 
unless of an unusually important character, would be of the 
nature of reserve forces, and would not be taken until after 
each day's fixed discussion has been fully exhausted, without 
attempt to bring it to a premature end. Organisation of the 
above kind might involve more secretarial labour, but its 
reward would come in the conversion of a meeting, which at 
present often leaves nothing of value behind it in the way 
of critical discussion, into a series of interesting debates. 
Much also depends on the occupant of the chair. It is 
certainly desirable he should be an illustricus man, able to 
open the section with a brilliant survey of his own or other 
people’s work. It is not less desirable that he should be a 
good chairman, able to foster and encourage a debate, gently 
repress the prolix speaker, or bring upon his feet the man 
who has the facts in his head. It is impossible not to feel 
that opportunities were lost at the recent meeting of the 
British Association. 

The subject of electric motors in factories should have led 
to a much more extensive and sustained debate, and the 
subject of the three-phase v. continuous current should have 
opened a debate of great use, and as varied as the old-time con- 
troversies on batteries v. transformers. As it was, many people 
who could have joined in it only heard of it after it was over. 

The discussion on the magnetic and electrolytic influence of 
electric tramways on surrounding civilisation was announced 
two or three days before it took place. Five or six short 
speeches or Papers served to introduce the subject well. I 
have not heard, however, that electric tramway experts had 
any notice of the discussion, at least попе were present, and, 
with the exception of one speech by a brilliant debater, which 
ought to have set the ball rolling, the discussion fizzled out in 


ings of the British Association (Flectrician, Sept. 23, p. 716), 
misses, perhaps in consequence of necessary brevity, the essen- 
tial point of my contribution to the debate on the disturbances 
(magnetic and electrolytic) caused by electric tramways. бо 
far from advocating three-phase plant as a panacea for 
these disturbances, I pointed out that there were at least 
two other ways of eliminating them, namely, (1) to use a 
double trolley; or (2) to use, instead of the single trolley, 
with its elevated wire—the disturbing effect of which 
had been caleulated out by Prof. Rücker—either & surface 
contact or а conduit system. Prof. Rucker demonstrated 
the disturbing effect at a distance of more than half a mile 
due to the magnetic field caused by an overhead trolley wire 
30ft. above the return rails. I pointed out that if the supply 
is by a subterranean line between the rails the distance 
between going and returning conductors is reduced to 30in., 
and as the two contiguous magnetic fields are of opposite sign 
the perturbing effect is practically annulled. Your reporter 
has quite missed this point. Double trolleys are objectionable 
as complicating overhead construction. Single trolleys are 
also objectionable. The remedy I advocated for tramways is 
to bury the supply line between the rails and then pick up 
below the car. Three-phase, I pointed out, was more adapted 
for heavy railroads such as the Gorner Grat line and the Jung- 
frau line. There is no panacea; but there are several remedies, 
some applicable in one case, some in another.— Yours, &c., 


Sept. 26, 1898. Sitvanus P. Тномрвох. 


THE DIVERSITY FACTOR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In reply to your correspondent, Mr. J. К. Dick, I 
quite agree that there exists some difference between the 
maximum load at the station and the sum of the maximum 
demands of the consumer. Under farourable conditions this 
may be as high as 1:5, as your correspondent says, but it is 
under the most unfavourable conditions that the ‘ diversity 
factor" should be determined. This will, of course, vary very 


considerably with different towns, and thus, as your corre- 


spondent also suggests, can be allowed for in the maximum 


price charged. 


As a general statement, however, the maximum demand 


method of charging essentially assumes that the maximum 
demands of the consumers are simultaneous.— Yours, &c., 


Electrical Engineer’s Office, ALFRED H. Опвшкоз. 
Town Hall, Bradford, Sept. 23, 1898. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, September 16, 1898. 
Valuable Whiskers.—Mr. Max Meyer, who was an employe 


of one of the concerns that had an exhibition of X-ray 
apparatus at the Electrical Exhibition held in New York City 
last May, has brought an action against the United States 
Electrical Supply Co., whose apparatus he handled at the show, 


for £2,000 for the loss of his whiskers and the hair on the 


right side of his head. Mr. Meyer asserts that the Company 
should have given him warning of the danger which he 
incurred in exhibiting the X-rays. In his complaint he states 
that after about ten days he felt a peculiar itching sensation 
all over the right side of his body, but thought nothing of it 
at first. He, however, became alarmed when he discovered that 
his face began to shrivel, and his hair, moustache and beard on 
the right side of his face dropped off. He consulted a physician, 
who told him that his right side had been ‘ cooked.” 
Convention of Street Railway Men.—The American Street 
Railway Association held its seventeenth annual convention 
in Boston last week. There was а large attendance of dele- 
gates and supply men. The latter usually predominate at 
these meetings, and make very extensive exhibits of all kinds 


a few minutes, and before we knew where we were the decks 
were being cleared for action for the next Paper. 

apologise for the length of this letter. If Lhave put my views 
in too dogmatic a manner, it is because I remember, Sir, the 
value of your space, and not because I forget the unimportance 
of the writer. Ihave merely written to afford the opportunity 
for an expression once again of the opinions of others in the 
hope that in some counsel of perfection suggestions may be 
made which will promote the greater usefulness of the meet- 
ings of the British Association for the Advancement of 
Science — Yours, &с., J. А. FLEMING. 


University College, London, Sept. 27, 1898. 


І must 
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of apparatus needed in the operation of electric railways. 
The Papers read did not treat of anything particularly new, 
although they were devoted to subjects of great importance. À 
Paper read by Mr. W. S. Dimmock on “ The Carrying of 
United States Mail Matter on Street Railways’’ developed 
many interesting facts. The author pointed out the great 
importance of the saving of time in the distribution and col- 
lection of mail matter, which is undoubtedly the most potent 
argument in favour of the electric car service. Another great 
advantage of the electric car transmission is the more frequent 
service obtainable between post offices, railway stations 
and sub-stations. He described the transmission of mails 
between Omaha (Nebraska) and Council Bluffs (Iowa), and 
Omaha and South Omaha, with which service he is intimately 
connected in the capacity of general superintendent of the 
Omaha and Council Bluffs Railway and Bridge Co. In 
the discussion of the Paper Mr. C. S. Sergeant, of Doston, 
gave some interesting details of the mail system in that city. 
There are 14 mail stations, and connections have always been 
made with the different railway stations. Out of about 
45,000 trips run by mail ears to January 1, 1898, there were 
about 360 failures or irregularities, or about 0'08 of 1 per 
cent., and those were almost entirely due to snow, and the 
consequent blockading of teams in the narrowest streets. The 
seven сагв in use handle 100,000 pieces of mail daily. Each 
car handles nearly 5,250,000 pieces of mail or а total of 
36,561,170 pieces for the seven cars in a single year. Mr. К, 
Sugahara, chief engineer of several street railroads soon to be 
built in Japan, was present at the convention, and made a 
few remarks regarding street railway progress in his country. 
The railway systems of Japan, he said, were yet in a primitive 
stage. There are only about 60 miles of track in use, and most of 
this trackage is operated by horse power. Several electric rail- 
ways, however, have been proposed. In Tokyo there are 
about 40,000 jinriksha and 90,000 waggons drawn by men, 
which greatly interferes with the progress of street railways. 
Among the exhibits the rapid improvement and development 
of apparatus was particularly noticed in several lines. Раг- 
ticular interest was displayed in the running gear of double 
truck cars, and the most advanced examples of this part of a 
railway equipment showed close resemblance to the standards 
of steam railroad construction. In the electrical part of car 
equipments a most remarkable uniformity has come about in 
line with the general uniformity and standardisation of electric 
railway systems. Four-pole motor construction with windings 
on all poles, cylindrical steel shells, Jaminated polar projec- 
tions bolted in, two path armatures, barrel windings, high 
density in the armature core under the slots, are features that 
are now almost universal. The controllers made by the dif- 
ferent companies also bear a strong resemblance to each other. 
All use the magnetic blow-out. The General Electric Co. madea 
very unique exhibit which was a wide departure from the usual 
character of its display on such occasions. It consisted of a 
miniature representation of the world, the globe being 26ft. in 
diameter. The surface was covered with papier maché accurately 
mapped out and studded with miniature incandescent lamps 
at all points where General Electric plants are located. The 
various countries and colonies were distinguished by their 
national colours and the stars and stripes appeared prominently 
over the Philippines, the Ladrones, Hawaii, Porto Rico and 
Cuba. At the equator was constructed a horizontal platform 
on which a small electric car made trips around the world.” 
The interior of the globe was handsomely furnished and used 
as а reception room by the representatives of the company. 
The convention of the Association next year will be held in 
Chicago. Mr. Charles S. Sergeant, of Boston, was elected 
president for the ensuing year. 


Electric Traction on Broadway. Last week the preliminary 
Work was begun in the substitution of the underground con- 
duit system for the cable now used on the Broadway line in 
this city. It had been the intention of the Metropolitan 
Street Railway Co. to defer this work until next spring, 
but there seemed to be public desire to have it carried out as 
early as possible. The work of introducing the underground 
conduit system on the Sixth and Mighth Avenue lines, which 
has been in progress for about a couple of months, is being 


pushed forward with remarkable vigour. 
carrying on the work on Broadway will be great on account 
of the congested traffic on that thoroughfare. 
tion of the railway company to prosecute the work about two 
blocks at a time, and in this way they hope to minimise the 
interruption to the vehicular traffic. 


require а year to complete the work of introducing the electric 
system on Broadway, 


may, perhaps, a ose 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methoda 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 108. 6d., post free; abroad 118. 


The difficulties of 


It is the inten- 


It is thought that it will 


LEGAL INTELLIGENCE. 


Holmes v. The National Telephone Oo. (Limited). 
In the High Court Mr. Juatice Channell on Wednesday heard an applica- 


tion to serve notice of motion with the writ for the 5th prox. for an 
injunction restraining defendants from erecting poles or making excavations 
in a roadway, the freehold of which was vested in the plaintiff. Counsel 
stated that plaintiff was owner of the freehold estates which adjoined 
the road in question. 

estates ran on both sides. The defendant Company were proposing to put 
up telephone poles without his leave. 


The whole of the road belonged to plaintiff, as his 


His LORDSHIP: Have defendants no statutory rights 1—No ; defen- 


dants were an ordinary limited company without any statutory rights 
whatever. 


Hia LORDSHIP: Not under the Postmaster-General ? —No ; of course 


I give an undertaking in damages in the usual way, 


His LORDSHIP granted an interim injunction over the 5th prox,, when 


the motion will come on for hearing. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 


not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions oan be obtained of the Booksellers 


or direct from the Publishing Offices, 1, 9 and 3, Salisbury-court, Fleet- 
street, London :— 


NOW READY. 
t "не STUDENTS’ GUIDE TO SUBMARINE CABLE TzsTING."—A new work 


by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 


now ready, price ба. net; abroad, 68. 3d. This work is intended to serve as a 
guide to operators 


бо enter that service. The 
operators and 1 ын» shall 
subjects. The 


in the telegraph service, and to those who desire 


t cable companies now insist that their 
| certain examinations in electrical 
k is very fully illustrated. 


„% ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 


Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 


as applied to electrical lines in general. 
» Telegraph and Telephone Engineers, ib 
so prove of service to those in charge of cables for the trans- 


rehension of the theory of 1 
e Author зора that, besides T 


"SUBMABINR OABLE-LAYING AND REPAIRING,"—By Н. D. Wilkinson, 
M. I. E. E., &c., fully illustrated; price 12s. 6d. 


‘ LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of а set of 40 1 and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve ав a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or Зв. 6d. per 
dozen net; in sets of any three, Is. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5в. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price ls. each. 


NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to а request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
theaper paper and with less space for tabulated records, are issued at half 

he price of the original set. 

“ARMATURE WINDINGS ОР EnzorRií0 Maonines.”—By Н. Е. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 308., post free. 


 ''ELEOTBO-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 2s., 
post free, 


G 
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a discussion has been organised, no one attending the B.A. 
has the faintest idea of the material provided for discussion 
until just before entering the section room. The result 
is that hardly anyone, except a very few professional 
speakers, can rise to the occasion, and the proceedings 
resolve themselves into a rapid scamper through a series of 
unconnected subjects and papers, read to audiences in a 
constant state of flux, and not in the least degree able to 
follow or discuss them. Suppose, however, that a sectional 
president were to arise one day bold enough to make a radical 
change—one who would establish the general principle that 
the bulk of each morning’s work should be a carefully pre- 
arranged discussion on a subject announced at least two 
months previously. Arrangements made with five or six 
competent people to read or speak for ten or fifteen minutes, 
introducing some one point; all persons likely to be inte- 
rested to be informed beforehand ; a debate well organised, and 
a time and place for it some weeks before properly announced. 
Would not the result be that men would consider it worth 
while to come down to the meeting for a particular discussion 
who never now attend, either because they cannot aftord 
to waste a week in listening to Papers not bearing on their 
work, or because the uncertain nature of each day’s proceed- 
ings makes them feel they do not care to spare the time from 
holidays or business for a very problematical return in infor- 
mation or amusement ? 

If the four whole days of each section meeting possessed its 
pre-announced debate, men who do not now attend might 
run down for a day or two to one special assembly, and help 
to make a success of a discussion which, under present arrange- 
ments, is often abortive or even non-existent. The general 
series of indiscriminate Papers might still be invited, but the 
authors should understand beforehand that these Papers, 
unless of an unusually important character, would be of the 
nature of reserve forces, and would not be taken until after 
each day’s fixed discussion has been fully exhausted, without 
attempt to bring it to a premature end. Organisation of the 
above kind might involve more secretarial labour, but its 
reward would come in the conversion of a meeting, which at 
present often leaves nothing of value behind it in the way 
of critical discussion, into a series of interesting debates. 
Much also depends on the occupant of the chair. It is 
certainly desirable he should be an illustrious man, able to 
open the section with a brilliant survey of his own or other 
people's work. It is not less desirable that he should be a 
good chairman, able to foster and encourage a debate, gently 
repress the prolix speaker, or bring upon his feet the man 
who has the facts in his head. It is impossible not to feel 
that opportunities were lost at the recent meeting of the 
Dritish Association. 

The subject of electric motors in factories should have led 
{о a much more extensive and sustained debate, and the 
subject of the three-phase v. continuous current should have 
opened a debate of great use, and as varied as the old-time con- 
troversies on batteries v. transformers. As it was, many people 
who could have joined in it only heard of it after it was over. 

The discussion on the magnetic and electrolytic influence of 
electric tramways on surrounding civilisation was announced 
two or three days before it took place. Five or six short 
speeches or Papers served to introduce the subject well. I 
have not heard, however, that electric tramway experts had 
any notice of the discussion, at least none were present, and, 
with the exception of one speech by a brilliant debater, which 
ought to have set the ball rolling, the discussion fizzled out in 
a few minutes, and before we knew where we were the decks 
were being cleared for action for the next Paper. 1 must 
apologise for the length of this letter. If Ihave put my views 
in too dogmatic a manner, it is because I remember, Sir, the 
value of your space, and not because I forget the unimportance 
of the writer. Ihave merely written to айога the opportunity 
for an expression once again of the opinions of others in tlie 
hope that in some counsel of perfection suggestions may be 
made which will promote the greater usefulness of the meet- 
ings of the British Association for the Advancement of 
Science —Yours, &c., J. A. F'uewniwc. 


University College, London, Sept. 27, 1898. 


MAGNETIC DISTURBANCES FROM TRAMWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


sir: Your Bristol correspondent who reports the proceed- 
ings of the British Association (Flectrician, Sept. 23, р. 716), 
misses, perhaps in consequence of necessary brevity, the essen- 
tial point of my contribution to the debate on the disturbances 
(magnetic and electrolytic) caused by electric tramways. So 
far from advocating three-phase plant as a panacea for 
these disturbances, I pointed out that there were at least 
two other ways of eliminating them, namely, (1) to usea 
double trolley; or (2) to use, instead of the single trolley, 
with its elevated wire—the disturbing effect of which 
had been calculated out by Prof. Riicker—either a surface 
contact ог а conduit system. Prof. Rücker demonstrated 
the disturbing effect at a distance of more than half a mile 
due to the magnetic field caused by an overhead trolley wire 
30ft. above the return rails. I pointed out that if the supply 


is by a subterranean line between the rails the distance 


between going and returning conductors is reduced to 30in., 
and as the two contiguous magnetic fields are of opposite sign 
the perturbing effect is practically annulled. Your reporter 
has quite missed this point. Double trolleys are objectionable 
as complicating overhead construction. Single trolleys are 
also objectionable. The remedy I advocated for tramways is 
to bury the supply line between the rails and then pick up 
below the car. Three-phase, I pointed out, was more adapted 
for heavy railroads such as the Gorner Grat line and the J ung- 
frau line. There is no panacea; but there are several remedies, 
some applicable in one case, some in another.—Yours, é&c., 


Sept. 26, 1898. SILVANUS P. THompson. 


THE DIVERSITY FACTOR. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In reply to your correspondent, Mr. J. R. Dick, I 
quite agree that there exists some difference between the 
maximum load at the station and the sum of the maximum 
demands of the consumer. Under favourable conditions this 
may be as high as 1:5, as your correspondent says, but it is 
under the most unfavourable conditions that the“ diversity 
factor” should be determined. This will, of course, vary very 


considerably with different towns, and thus, 
spondent also sug 


price charged. 


8 a general statement, however, the maximum demand 
method of charging essentially assumes that the maximum 
demands of the consumers are simultaneous.— Yours, &c., 


Electrical Engincer's Office, Aurrep Н. О1ввіхоѕ. 
Town Hall, Bradford, Sept. 23, 1898. 


аз your corre- 
gests, can be allowed for in the maximum 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, September 16, 1898. 

Valuable Whiskers.—Mr. Max Meyer, who was an employé 
of one of the concerns that had ап exhibition of X-ray 
apparatus at the Electrical Exhibition held in New York City 
last May, has brought an action against the United States 
Electrical Supply Co., whose apparatus he handled at the show, 
for £2,000 for the loss of his whiskers and the hair on the 
right side of his head. Mr. Meyer asserts that the Company 
should have given him warning of the danger which he 
incurred in exhibiting the X-rays. In his complaint he states 


that after about ten days he felt a peculiar itching sensation 
all over the rig 


ht side of his body, but thought nothing of it 
at first. He, however, became alarmed when he discovered that 
his face began to shrivel, and his hair, moustache and beard on 
the right side of his face dropped off. He consulted a physician, 
who told him that his right side had been “ cooked." 

Convention of Street Railway Men.—The American Street 
Railway Association held its seventeenth annual convention 
in Boston last week. There was a large attendance of dele- 
gates and supply men. The latter usually predominate at 
these meetings, and make very extensive exhibits of all kinds 


— 
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of apparatus needed in the operation of electric railways. 
The Papers read did not treat of anything particularly new, 
although they were devoted to subjects of great importance. À 
Paper read by Mr. W. S. Dimmock on The Carrying of 
United States Mail Matter on Street Railways” developed 
many interesting facts. The author pointed out the great 


importance of the saving of time in the distribution and col- 


lection of mail matter, which is undoubtedly the most potent 
argument in favour of the electric car service. Another great 
advantage of the electric car transmission is the more frequent 
service obtainable between post offices, railway stations 
and sub-stations. He described the transmission of mails 
between Omaha (Nebraska) and Council Bluffs (Iowa), and 
Omaha and South Omaha, with which service he is intimately 
connected in the capacity of general superintendent of the 
Omaha and Council Bluffs Railway and Bridge Co. In 
the discussion of the Paper Mr. C. S. Sergeant, of Boston, 
gave some interesting details of the mail system in that city. 
There аге 14 mail stations, and connections have always been 
made with the different railway stations. Out of about 
45,000 trips run by mail cars to January 1, 1898, there were 
about 360 failures or irregularities, or about 0:08 of 1 per 
cent., and those were almost entirely due to snow, and the 
consequent blockading of teams in the narrowest streets. The 
seven cars in use handle 100,000 pieces of mail daily. Each 
car handles nearly 5,250,000 pieces of mail or a total of 
36,561,170 pieces for the seven cars in a single year. Mr. K. 
Sugahara, chief engineer of several street railroads soon to be 
built in Japan, was present at the convention, and made a 
few remarks regarding street railway progress in his country. 
The railway systems of Japan, he said, were yet in a primitive 
stage. There are only about 60 miles of track in use, and most of 
this trackage is operated by horse power. Several electric rail- 
way8, however, have been proposed. In Tokyo there are 
about 40,000 jinriksha and 90,000 waggons drawn by men, 
which greatly interferes with the progress of street railways. 
Among the exhibits the rapid improvement and development 
of apparatus was particularly noticed in several lines. Раг- 
ticular interest was displayed in the running gear of double 
truck cars, and the most advanced examples of this part of a 
railway equipment showed close resemblance to the standards 
of steam railroad construction. In the electrical part of car 
equipments a most remarkable uniformity has come about in 
line with the general uniformity and standardisation of electric 
railway systems. Four-pole motor construction with windings 
on all poles, cylindrical steel shells, laminated polar projec- 
tions bolted in, two path armatures, barrel windings, high 
density in the armature core under the slots, are features that 
are now almost universal. The controllers made by the dif- 
ferent companies also beara strong resemblance to each other. 
Alluse the magnetic blow-out. The General Electric Co. madea 
very unique exhibit which was a wide departure from the usual 
character of its display on such occasions. It consisted of a 
miniature representation of the world, the'globe being 26ft. in 
diameter. The surface was covered with papier maché accurately 
mapped out and studded with miniature incandescent lamps 
at all points where General Electric plants are located. The 
various countries and colonies were distinguished by their 
national colours and the stars and stripes appeared prominently 
over the Philippines, the Ladrones, Hawaii, Porto Rico and 
Cuba. At the equator was constructed a horizontal platform 
on which a small electric car made trips“ around the world.“ 
The interior of the globe was handsomely furnished and used 
as а reception room by the representatives of the company. 
The convention of the Association next year will be held in 
Chicago. Mr. Charles 8. Sergeant, of Boston, was elected 
president for the ensuing year. 


Electric Traction on Broadway. Last week the preliminary 
work was begun in the substitution of the underground con- 
duit system for the cable now used on the Broadway line in 
this city. It had been the intention of the Metropolitan 
Street Railway Co. to defer this work until next spring, 
but there seemed to be publie desire to have it carried out as 
early as possible. The work of introducing the underground 
conduit system on the Sixth and Eighth Avenue lines, which 
has been in progress for about а couple of months, is being 


pushed forward with remarkable vigour. The difficulties of 
carrying on ihe work on Broadway will be great on account 
of the congested traffic on that thoroughfare. It is the inten- 
tion of the railway company to prosecute the work about two 
blocks at a time, and in this way they hope to minimise the 
interruption to the vehicular traffic. It is thought that it will 
require в year to complete the work of introducing the electric 
System on Broadway. 


LEGAL INTELLIGENCE. 


Holmes v. The National Telephone Co. (Limited). 


In the High Court Mr. Justice Channell on Wednesday heard an applica- 
tion to serve notice of motion with the writ for the 5th prox. for an 
injunction restraining defendants from erecting poles or making excavations 
in а roadway, the freehold of which was vested in the plaintiff. Counsel 
stated that plaintiff was owner of the freehold estates which adjoined 
the road in question. The whole of the road belonged to plaintiff, as his 
estates ran on both sides. The defendant Company were proposing to put 
up telephone poles without his leave, 

His LORDSHIP: Have defendants no statutory rights }—No; defen- 
dants were an ordinary limited company without any statutory righta 
whatever. 

His LORDSHIP: Not under the Pustmaster-Genera] * —No ; of course 
I give an undertaking in damages in the usual way. 

His LORDSHIP granted an interim injunction over the 5th prox,, when 

the motion will come on for hearing. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offces, I, 9 and 3, Salisbury-oourt, Fleet- 


street, London :— 
NOW READY. 

t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TrsTING.”—A new work 
by Messrs. Н. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price бе. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the telegraph service, and to those who desire 
бо enter that service. e great cable companies now insist that their 
operators and poene shall certain examinations in electrical 
subjects. The book is very fully illustrated. 


"ELEOTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of 1 applied to electrical lines in general. 
e Author ho that, besides 3 and depone Engineers, it 
may, perhaps, also prove of service to those 1n charge of cables for the trans- 
mission of ight and power. The localisation of faults has been very full 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8хо, fully illustrated. 10s. 6d., post free; abroad 11s. 


"SUBMABINB OABLE-LAYING AND RuPAIRING."—By Н. D. Wilkinson, 
M. I. E. E., £c., fully illustrated; price 12s. ба. 


„% LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of & set of 40 ша апа Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, and will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as а record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each, 


. NOW READY.—The cheaper edition of Dr. J. A. Fleming's '' Electrical 
Laboratory Notes and Forms." "These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for à cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
he price of the original set. | 

“ ARMATURE WINDINGS oF ELEorTBI0 МАОНІМЕЗ.”—Ву Н. Е. Parshall 
and Н. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on d o design. Large 4to, 970 pages, 140 full-page 
illustrations and 65 full-page tables, 80в., post free. 


„ ELTOrRO-ORRMIS TRT. By Dr. G. Gore. Third Edition. Prioe 24., 
post free, 
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‘t SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELkoTRIO Waves.” 
Being a Description of the Work of Hertz and his Successors.— By Dr. О. 
J. Lodge, with many original illustrations, Enlarged edition, 28. 6d. net, 
28. 9d. post free. 


“ ELNOrRIO Motives Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electrio energy to mining 
and general power transmission purposes, in which the author has had 
much experience, The book is well printed, on good paper, and oontains 
230 illustrations. Price 10s. 6d., post free ; abroad, 11a. 


“Тнк INCANDESCENT LAMP AND ITS MANUFACTURE.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 88. 

“Тнк STEAM ENGINE INDICATOR AND INDICATOR DIAdRAM S. Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free, 

"THE ART OF ELECTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

„% R MANUFACTURE OF ELECTRIO лант CARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufactory, Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 

“Тнк BIBLIOGRAPHY OP X-Ray LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 58. 3d. 

„ LOCALISATION OF FAULTS IN Егкотвіс [лант Marns,”—By Е. С. 
Raphael. Price 5s., post free; abroad, 5s. 6d. Prospectus on application. 

% ELECTRICAL ENGINEERING FORMULE," а pocket-book, by Messrs. W. 
Geipel and Н. М. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 88. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 128. 6d. ; post free, 138. ; abroad, 13s. 6d. 

“Тнв ALTERNATE CURRENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S, New Edition, Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

4% ELgoTRIO LAMPS AND ELEcTRIO LIGHTING,” by Prof. J. A. Fleming 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 7s. 6d., post free. 

* ELgcTRoOMAGNETIO THEORY.”—By Oliver Heaviside, 
128. 6d. ; post free, 13s. Vol. II., in preparation. 

* DRUM ARMATURES AND COMMUTATORS,” by Mr. Е. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

"PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. 

% Tur Evectrio Aro.”—By Mrs. Ayrton. In the Press. 

“THE ELECTRICIAN" PRIMERS.—In Two Volumes, Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2з. 9d. Single Primers, 3d. each, post free. 

“ SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE."— By E. J 
WADE. In the Press. 

“Motive POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M.I.E.E. Price 128. 6d., post free; abroad, 
13s. 6d. Prospectus post frae. 

THe PoTRENTIOMETEB AND ITS ÁDJUNCT8": A Universal System of 
Electrical Measurement.—By W. С. Fisher. Fully illustrated. Price 6s., 
post free; abroad, 6s. 6d. Digest post free. 

“THR MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
By Francis Jehl. In the Press. 


“The Electrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &с., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


Vol. L, price 


TENDERS INVITED. 


The Dundee Gas Commissioners invite tenders for the supply of 
lead-covered cables and underground conduits. Specifications and 
forns of tender may be obtained from the City electrical engineer 
(Mr. Walter Н. Tittensor), Dudhope Crescent eroad, Dundee. 
'l'enders must be lodged with Sir Thomas Thornton, LL.D., Clerk 
to the Commissioners, City Chambers, Dundee, by Monday, 
October 3. See also advertisement. 


As announced in our advertisement columns, the Directors of 
the Lancashire and Yorkshire Railway invite tenders for the supply 
of stores, including brake blocks, copper, copper tubing, india- 
rubber, iron castings and hinges, ironmongery, smallwares, sundry 
tools, steel and files, &c. Further particulars and forms of tender 
may be obtained on applications at the Stores Department, Osborne- 
street, Manchester, where samples may be examined. Tenders 
must be lodged with the secretary (Mr. C. W. Bayley), Hunt’s 
Bank, Manchester, by 10 a.m. of Monday, Oct. 10. 


The Corporation of Oldham invite offers for a quantity of storage 
batteries, of which particulars are given in an advertisement else- 
where. Offers have to be sent in by Tuesday, Oct. 11, to Mr. 
Arthur Andrew, electricity works, Oldham. 


The Postmaster-General invites tenders for the following :— 
(«) Supply of red. fir telegraph poles, to be delivered in London 
and at Northumberland Dock (River Tyne), West Hartlepool, 
Hull. and Grimsby ; and (^) for creosoting the poles with 101. 
or lzlb. of creosote per cubic foot. Forms of tender containing 


— 


all particulars of the Controller of Stores (Mr. Charles E. Stuart), 
General Post Office, London, Е.С. Tenders by 10 a.m. Oct. 25. 


The Electric Lighting Committee of the Rathmines and Rathgar 
Township (Dublin) invite tenders for:—(a) Lancashire boilers and 
accessories, mechanical stokers, feed pumps, injector, economiser, 
electric motor; (b) high speed steam dynamos and accessories; 
(c) condensing plant and pipe work ; (d) overhead travelling crane ; 
(e) switchboard and instruments ; ( f) accumulators ; (4) trenching, 
cables, &c. ; (h) posts for incandescent street lighting ; (i) lanterns 
and incandescent lamps; and (5) meters. Tenders to Mr. F. P. 
Fawcett, Town Hall, Rathmines, co. Dublin, by Oct. 5. 


The Hull Corporation require tenders for high and low tension 
mains, casing, trench work, &c. ; switchboard, continuous current 
rotary transformers, motor generator, &c.; centrifugal pump, 
ejector condenser, steam pipes, &c. Tenders to the Chairman of 
Electric Lighting Committee by noon of Oct. 27. 


Tenders are invited for the supply and erection of an electric 
light installation for the Portrane Lunatic Asylum, co. Dublin, 
Tenders to Mr. H. Williams by Oct. 3. 


The Plymouth Corporation require an enclosed (iron-clad) con- 
tinuous current motor. Particulars from and tenders (by Oct. 6) 
to the borough electrical engineer, Mr. John H. Rider. 


The Corporation of Bangor invite tenders for the erection of 
buildings, chimney-shaft, &c., for its electric lighting station. 
Plans, &c., at the oftices of Mr. John Gill, borough surveyor, and 
at the oflices of Mr. F. H. Medhurst, consulting engineer to the 
Corporation, Westminster Chambers, Victoria-street, London, 
S.W. Tenders to Mr. К. Н. Pritchard, town clerk, by Oct. 15. 

The Leigh District Council invite tenders for the supply and 
erection of dynamos, switchboards, accumulators, mains, meters, 
overhead crane and water softener.  Particulars are obtainable of 
Mr. John Foster, engineer, Leigh, Lancs., and tenders have to be 
in by noon of Oct. 14. 


The Bangor Corporation require tenders for the erection of 
electricity supply station buildings, chimney-shaft, &c. Tenders 
to the Town Clerk by Oct. 15. 

The Prussian State Railway authorities at Cologne invite tenders 
for the supply of 19 tons of galvanised iron telegraph wire, 11 tons 
of copper wire and 4 ton gutta-percha insulated wire. Particulars 
from and tenders to Die Kónigliche Eisenbahn Direction, Cologne, 
by Oct. 10. 

Tenders are invited until Oct. 12 by the General Direction of 
Spanish Posts and Telegraphs for the supply of 40,000 porcelain 
insulators. "Tenders to La Direccion General de Correos y Tele- 
grafos, Madrid. 


TENDERS RECEIVED AND ACCEPTED. 


The Belfast Harbour Commissioners have accepted the tender of 
Messrs. John Spencer (Limited) for the supply of 50 iron tubular 
electric light masts. | 

The tender of Messrs. B. Waring and Son, of West Derby, Liver. 
pool, has been accepted by the Liverpool City Council for the 
erection of an electricity aub-station at Lodge-lane, for the sum 
of £2,635. 

The tender of Babcock and -Wilcox (Limited) has been accepted 
by the Wimbledon Corporation for the supply of pipe work at the 
electricity works at £1,104. 

The Chiswick District Council have accepted the tender of Messrs. 
Lawrence and Co. for the electric lighting of the pumping station 
at £175. 10s. Messrs. Warburg, Dymond and Co. and Messrs. 
Thornycroft and Co. also tendered at £280 and £264. 88. 5d. 
respectively. 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Halifax invite applications for the position of 
borough electrical engineer, Salary £300 per annum. Further 
particulars appear in an advertisement in another part of the pre- 
sent issue. Applications to the Town Clerk (Mr. Keighley 
Walton), Halifax, by Monday, Oct. 3. 

An assistant professor of applied physics is required for the 
Heriot-Watt College, Edinburgh. Further particulars appear in 
our advertisement columns, Applications to the Principal. | 

Messrs, Johnson and Phillips Electric Cable Works require an 
experienced man to take entire charge of a mains contract in the 
North of England, Three experienced jointera also wanted. See 
advertisement. 

A junior wiring instructor and assistant mechanic 15 Т 
the Northampton Institute, Clerkenwell, London, Е.С. 
£65 per annum. See advertisement. { 

An engine fitter and driver is required by the Government © 
Gibraltar. Particulars of the duties are set out ап pup" 
ment on another page. The salary is E180 per annum, xs b 
engazement is for three years, Applications will be received OJ 


Mr. W. H. Preece, C.B., F.R.S., General Post Oflice, London, Е.С, 


e juired for 
Salary 


ow 


THE ELECTRICIAN, SEPTEMBER 30, 1898. 


761 


The Council of the Buckley Urban District, Flintshire, wish to 
engage the services of a consulting engineer. Applications to Mr. 
G. H. Simon, solicitor, Mold. 


An assistant electrician, with experience in alternating-current 
station work, is required. See advertisement. 


Mr. Miall Spencer, M.A. (Cantab), late mathematical scholar of 
Queen’s Collcge, Cambridge, has been appointed lecturer in pure 
and applied mathematics, &c., at the Municipal Technical College, 
Derby. Mr. Spencer comes from Mold. 

Mr. C. S. Davidson, lately with the Kensington and Knights- 
bridge Electric Supply Co., has been appointed engineer-in- 
charge at Leyton at a commencing salary of £90, increasing by 
annual increments of £10 to £130. 

Mr. E. Cross, of Bradford, has been appointed assistant at the 
Aberdeen Corporation Electricity Works. 

Mr. Kiddy, Government electrician at Bulawayo, has been 
appointed municipal electric light inspector, at an additicnal salary 
of £150 per annum. 

The Watford District Council have appointed Mr. A. J. Water- 
land clerk of works in connection with their electric lighting 
scheme at a salary of £150 per annum. 


BUSINESS NOTICES. 


Messrs. J. Lowsby and Samuel Н. Croker (trading as Croker and 
Co.), electrical engineers, &c., 12, Smithdown-road, Liverpool, 
have dissolved partnership. Debts by Mr. S. H. Croker. 

Messrs. H. J. Robinson and E. V. Smith, electricians, &.; 
Heathfield-road, Handsworth, Staffs., have dissolved partnership. 

The registered offices of the London Electric Omnibus Co. 
(Limited) have been removed to 11, Queen Victoria-street, London, 
E.C. 


BANKRUPTCIES AND LIQUIDATIONS. 


At recent meetings of the Globe Electrical Advertising Syndicate 
(Limited) it was resolved to wind up the Company voluntarily, and 
to appoint Mr. Chas. Leman, 1, St. Peter's Church-walk, Notting- 
ham, liquidator. 


In the bankruptcy of Н. D. McIntyre (trading as the Glanamman 
Colliery Co.), colliery proprietor and electrical engineer, 15, 
Werter-road, Putney, and the Glanamman Colliery, Carmarthen- 
shire, the first meeting of creditors will take place on Oct. 3 at the 
Official Receiver's, 31, Alexandra-road, Swansea, und the public 
examination on Oct. 12 at the Guildhall, Carmarthen. 


In the failure of J. Goodman and Co., gas and electric fittings 
dealers, 48, Commercial-street, London, E., the following are 
among the principal creditors :— 


Phaeton Electric Co £385 | Carl Quitmann ......«....... £29 
R. S. Keep and Co.............-- 201 | Johnstone, Benjamin and Co.. 27 
Incandescent Gas Light Co... 171 | J. Burrows and San . 28 
Porcelain Fittings Co. 129 | Beecroft and Wightman 17 
W. McGeoch and Co 126 | Benton and Stone 12 
Lotz, Abbott and Co............ 73 | Hodges and Todd. . 10 
G. B. Unsworth .............. . 41 | Reliance Electric Wire Co. ... 10 


The total liabilities are returned at £3,850. 15s. 8d. 


In the failure of Arnold Hartley, electrical engineer, Broad- 
street, Halifax; and 194, Charles-street, Bradford, the following 
are included in the list of creditors :— 

Edison and Swan Co.......... .. £276 ' Ashton, Frost and Co............. £37 
Western Electric Co............. 237 | Electrical Power Storage Co.... 27 
Smith Bros. and Eastwood ... 182 Electrical Co. 26 
General Electric Co 146 II. M Salmony and Co.. . 23 
C. A. Parsons and C(o 159 Rosling and Appleby 
Verity's (Limited) 90 | Cruto Incandescent Lamp Co. 19 
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Telegraph Manufacturing Co. 72 Hodges and Todd ............... 19 
Isidor Frankenberg 67 Dormann and Smith ............... 18 
T. G. Hope 55 J. Edmondsoon .. eee 18 
T. Eugland .... . 50 | Crossley Bros. and Co. .. ...... 15 
J. Hunt and Co— . eee 43 , 


Plant for Sale.—The electric lighting installation at the Liver- 
pool Junior Reform Club is for sale. Particulars of the plant, 
which is in first-class working order, will be found set out in our 
advertisement columns. 


Presentation.—On the occasion of the marriage of Mr. T. A. 
Cunliffe, senior draughtsman at the Sunderland Corporation 
electric supply station, Mr. J. F. C. Snell, borough electrical 
engineer, presented Mr. Cunliffe, on behalf of the station staff, 
with а marble timepiece suitably inscribed. 


Inquiry.— Wanted the name and address of the maker of the 
Boneville electric mallet. Replies to X. Y. Z., Electrician Office. 


Electrical Stage Appliances.—The first theatre in London to 
adopt electrical power for changing scenes (as advocated in Mr. 


Edwin О. Sachs’ work on Stage Construction ") is the Theatre 
Royal, Drury-lane. Mr. Sachs is making arrangements by which 
large sections of the stage floor (measuring 40%. by 7ft.) can be 
raised to any level above or below the stage, individually or 
together, by simply working an ordinary switchboard. The instal- 
lation, for which the Thames Ironworks hold the contract, will be 
ready for the coming pantomime. The heavy constructional work 
has already been carried out by the Company under Mr. Sachs 
directions in an unprecedentedly short time, without interfering 
with the rehearsal of the elaborate play, The Great Ruby." 


Royal College of Science for Ireland.—The session 1898-9 of 
this college commences on Tuesday next, Oct. 4. Extended par- 
ticulars of the course of instruction, scholarships, &c., will be found 
in an advertisement on another page. 


South-Western Polytechnic.— We have received instructive 
prospectuses of the day college for men and of the evening classes 
of the South-Western Polytechnic, Manresa-road, Chelsea, London, 
S.W. In both publications are given full particulars of the classes 
in electrical engineering and applied physics presided over by 
Prof. Herbert Tomlinson, B.A., F.R.S. Special advanced and 
elementary courses of lectures are given at the Polytechnic, 
followed by practical instruction in the laboratories, workshops, 
and testing room, and it is claimed that these courses are well 
adapted to meet the requirements of electrical engineers desirous 
of qualifying for posts in electricity supply works, traction 
stations, &c. The testing room is well equipped with up-to-date 
electrical plant, instruments, and apparatus. A number of illustra- 
tions of laboratories, art studios, &c., are given. Copies of the 
al Sc e can be obtained post free for 24d. each, or at the 

olytechnic for ld. Evening class instruction commences on 
Monday, October 3. See also advertisement on another page. 


Lantern Slides and Apparatus.—Messrs. Newton and Co., of 
Fleet-street, Londcn, send & copy of their new season's list of 
slides and apparatus, containing illustrated particulars of a large 
variety of apparatus for science and general lecture purposes. 


„Advertisers Ready Reckoner.”—We have received from Mr. 
C. J. Walker, of 24, Coleman-street, London, E.C., a copy of the 
** Advertiser's Ready Reckoner,” which gives the rates for adver- 
tising in all principal journals of this country. The information is 
provided in à compact and handy form and is accompanied by 
Hints to Advertisers,” which should prove serviceable. 


Fire Office Rules. —We have received from the Liverpool and 
London and Globe Insurance Co. an advance copy of а special 
supplement of electrical installation rules covering specialrisks А 
section of the supplement sets out in detail arrangements of switch- 
boards, accumulators, &c., which, in the opinion of the electrical 
engineer to the Company, will tend to dimish fire risk. Other 
sections deal with warehouses for the storage of produce, corn, 
textile and oil mills, and theatres and music halls. The supple- 
ment brings up-to-date the comprehensive set of rules lately issued 
by the Company, and gives evidence of а desire to establish work- 
able and non-vexatious rules for electric installation insurance. 


Fittings Catalogue.—A handsome catalogue of electric light 
fittings is just issued by Messra. Drake and Gorham, of 66, Victoria- 
street, London, S. W, The illustrations, which are very effective, 
are photographs direct from the actual goods, shown on stands or 
attached to woodwork. We have frequently referred to the neces- 
sity which now exists for the showing of goods of this kind by actual 
photographic reproduction, and we do not remember to have seen а 
catalogue which more clearly proves the correctness of this conten- 
tion. Needless to say, the catalogue under review gains greatly 
from the fact that those who consult the book can in а large measure 
see the exact effect of the fittings with lamps actually lighted. 
Another feature of this list is that the prices and particulars of the 
fittings illustrated on the right-hand page are given on the opposite 
left-hand page, so that each opening is complete in itself. The 
catalogue is a new departure in this class of publication. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrica] apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 21 to 
Sept. 27, with the porta of destination :— 


Australasia— Adelaide, £890; Freemantle, £53; Launceston, £13; 
Melbourne, £432 ; Perth, £3C6 ; Sydney, £210 (telegraph cable); Welling- 
ton, £50. Medgium—Ostend, £30, C- Halifax (N. S.), £296. 
Ceylon—Colombo, £58. CM Shanghai, £209 (including £22 telegraph 
material); Tientsin, £108. Denmarh—Copenhagen, 457. Germuny— 
Hamburg, £14. Jlollund— Amsterdam, £220. /ndia—Bombay, £50; 
Calcutta, £93; Madras, £18. Japan—Nagasaki, £158. Mo/tu—£1049 
(including £80 telegraph material). Aussia—St. Petersburg, £66. South 
Africa—Cape Town, £138; Durban, £516; Port Elizabeth, £44, - 
Straits Settlements—Singapore, 2108. Sireden Stockholm, £95 (telegraph 
wire. Total 44, 309, against £18,587 in the corresponding week last year 
(Sept. 22 to Sept. 28). : 
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MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Barnsley.— The Park and Lighting Committee of the Town 
Council recommend that tenders for the execution of the various 
works required in carrying out a proposed scheme of electricity 
supply for the borough be advertised. The Committee desire to 
сале Се supply ready in twelve months, Тһе estimated outlay is 


Bradford Tramway Accident.—Continuing our report of the 


inquiry, before Major Cardew, into the causes of the fatal accident 


on the Bradford tramways from our last issue with the evidence of 
Mr. Cox (the city surveyor), Alderman J. Cowgill (Chairman of the 
Tramways Committee) said the manager (Mr. Spencer), who was 
thoroughly acquainted with electric tramway working, had a free 
hand in the selection of best men as drivers of the cars. Asked as 
to the efficiency of the brakes on the Bradford cars, Alderman 
Cowgill said he considered they had sufficient brake power at pre- 
sent, and, in reply to а question ав бо why he was going to the extra- 
vagance of getting slipper brakes, he said, “І do not call it extra- 
vagance when it only costs £8 or £10 per car. The main thing is to 
satisfy the publio that you are doing everything possible for their 
safety." He considered the electric brake superior to the hand 
brake because the speed of the car could by means of the electric 
brake be regulated to almost any degree. Instruction had been 
given to the drivers to come slowly down hill. It was, he agreed, 
& fact that the electric brake became quite useless directly the 
wheels were locked by the hand brake. Mr. R. W. Blackwell said 
that his personal belief was that the apparent failure of the brakes 
was simply and solely a question of the human element. The essence 
of driving an electric car was perfect familiarity with the road. He 
was absolutely opposed to any idea that a driver or conductor needed 
to have anything like special skill. The less electrical or mechanical 
knowledge such men had the better it was for all concerned. No 
driver or conductor should ever tamper with any portion of the 
electrical apparatus under any conditions whatever. He attributed 
the accident in this case to the driver losing his head. Probably 
he was not very well acquainted with the line, and he let the car 
go a little too fast, checked it slightly with the hand brake, and 
then lost all nerve. Then, as the speed still increased, instead of 
turning off one brake and putting on the other, he would probably 
make the fatal mistake of screwing down the hand brake to greater 
pressure. That seemed to him to be the rational explanation of 
the accident. From the flatted state of the wheels he judged that 
the car must have attained а very considerable velocity and skidded 
between 100ft. and 100 yards with the hand brake hard оп, There 
were dozens of instances where very much heavier gradients were 
negotiated with similar curves. At this stage Major Cardew 
adjourned the inquiry in order to obtain the evidence of the driver 
and conductor of the car, both of whom were still suffering from 
their injuries. 

Canadian Tariff.— Articles for use in the electrical trades pro- 
duced or manufactured in the United Kingdom, Bermuda, or the 
British West Indies are now admitted into Canada at a reduction 
of one-fourth from the general rates of Custom duty, but, in order 
to secure this reduction, articles sent by parcel post must be 
accompanied by a certificate of origin by the sender as follows :— 
“ Every article herein to the extent of at least one quarter of its 
present value, is bond fide the produce or manufacture of the United 
Kingdom." The certificate should state the place from which it 
is despatched, the exact date of despateh, the signature of the 
sender, witnessed by the officer of the post- office in whose presence 
the signature is made. The certificate should be written on the 
cover of the parcel or on a label affixed thereto. The above applies 
to parcels containing articles for sale or for private use under £5 in 
value. For parcels above this value certificate forms can be 


obtained at the post-ottices. 


Cathedral Lighting.—St. Nicholas’ Cathedral, Newcastle-on- 

ne, is being fitted up for the electric light. In the nave and 
transepts 14 gas chandeliers have been altered so as to carry six 
39.c.p. lights in each. Іа the aisles and chapels there will be 29 
50-c.p. lamps, and two handsome 12-light fittings are to be fixed in 
the chancel. In the choir there are 13 carved angels on each side, 
each supporting а 16-с.р. lamp. There are a number of other 
lights in various parts of the cathedral. The whole of the lighting 
is controlled from a switchboard near the grand organ. In addi- 
tion, 23 coronas by Messrs. Walker and Coxon fitted with 32-c.p. 
lamps are being suspended from the roof of the side aisles. The 
electric light was used at last Sunday evening's service, although 
the installation is not yet quite completed by the contractors, Messrs, 
Rowland Barnett and Co. 

Colon (Colombia).—A concession has been granted by the 
Colombian Government to Mr. Lefevre, a resident of Panama, for 
the electric lighting of Colon. Some years ago an electric lighting 
plant existed at this place, but was destroyed by fre. Colon is a 
terminus of the Panama way. | | 


Croydon. The Town Council have obtained the sanction of the 
Local Government Board to a loan of £23,262 for the extension of 
the electric lighting mains to Norwood. 


Eccles.—It is anticipated that electricity supply will be available 
for public and private lighting early in October. The municipal 
buildings and many of the shops are now being wired. The charge 
is to be 7d. per unit for the first hour and 2d. after. 

Electricity in the Turkish Empire.—In reference to the note 
in our issue of the 9th inst. relating to the electrical concession 
for Salonica granted by the Sultan to Sir E. Ashmead-Bartlett, 
M.P., it is now stated that the concession also embraces Smyrna, 
and gives authority for the construction of electric tramways, In 
the event of & similar privilege being granted for Constantinople 
Sir E. Ashmead-Bartlett isto have the first right to the concession, 

Electric Light and Traction in Russia.—An electric lighting 
installation is in operation in Riga and is proving so successful that 
an extension is under consideration. A scheme is also under discus- 
sion for a system of electric trams for that town. A contract foran 
electric tramway for Libau has been signed, but awaits the neces- 
sary confirmation by the Government authorities. It is proposed 
also to adopt electric traction in Helsingfors (Finland) to supplant 
the present large network of hurse tramways. 


Erith.—The subject of electric lighting was introduced at the last 
meeting of the District Council. It was decided to refer the question 
of obtaining a Provisional Order to the General Purposes Com- 
mittee, who will consider the matter at a special meeting. 


Fermoy (Cork).—This town will shortly have the advantage of 
electric lighting. The consulting engineer (Mr. F. J. Warden- 
Stevens) has completed all the preliminary negotiations, and the 
work of erecting the plant will be pushed forward without delay. 
It has been decided to employ steam instead of water power ai 
originally intended. 


Gloucester.— The City Council have resolved to purchase an 
additional plot of land adjoining the site upon which the electricity 
supply station and refuse destructor works is to be erected. The 
cost of the additional land is £4,000, making the total for the site 
£12,000. 

Gravesend.—At the last meeting of the Town Council a commu: 
nication was read from the Drake and Gorham Electric Power and 
Traction (Pioneer) Syndicate (Limited), notifying that negotiations 
were preceeding for the acquisition of the Gravesend, Rosherville 
and Northfleet Tramways, with the view of equipping and working 
them on the overhead trolley system. The Company also intend to 
apply under the Light Railways Act for powers to construct and 
work by electrical power on the overhead system certain extension 
lines. The sanction of the Council is asked to the working of the 
existing tramways by electrical power, and the erection of the 
necessary conductors and other equipment, and also of obtaining 
their approval of the extensions. The Company ask for security of 
tenure for at least 28 years before any right of арыз и the 
existing tramways under the Tramways Act shall be exercised by 
the Council. A similar communication had been received by the 
Northfleet Council, and it was decided that a conference between 
Committees of the two authorities, to discuss the whole subject, 
should be arranged. 


Hackney (London).—Comments of anything but a flattering 
character have been the rule rather than the exception in dealing 
with the vagaries of the Hackney Vestry in connection with the 
electric lighting question, and the quality of the 3$ hours dis- 
cussion at last week’s meeting (on a motion to rescind the resolution 
previously approved to appoint Mr. Robert Hammond as consult- 
ing electrical engineer to the Vestry in the carrying out of iu 
electric lighting order) will not tend to rehabilitate the credit of the 
members of the Vestry for businesslike qualities. All the old fads 
were again trotted out ad nauseum. Meanwhile one of the largest 
divisions of the Metropolis remains without the blessings of electric 
light and power. Hackney, if its Vestry continues to treat the 
subject of electricity supply in this remarkable manner, will soon 
have the discredit of being the last of the Metropolitan boroughs 
to adopt the up-to-date illuminant. Seeing the uniform suoce% 
that has attended other Metropolitan local authorities in their 
electric lighting projects (and this applies particularly to the adj 
cent districts of Islington and Shoreditch), it seems most unaccount- 
able that a body of presumably intelligent men should at this date 
wrangle and jangle on a subject which seems ready for settlement 
straightaway. Already Hackney’s Provisional Order has been 
extended for twelve months, and it looks as though 16 must ulti- 
mately expire without anything being done towards putting Ив рг 
visions into effect. Surely so valuable an asset as an ectric 
lighting Provisional Order has been proved to be by other muni- 
cipal bodies, should, in the case of Hackney, which has an immense 
residential and industrial population, be worthy of more ressons ie 
treatment. The subject was again discussed at the meeting of 
Vestry on Wednesday when, it is satisfactory to announoe, 8 ref? 
lution approving Mr. Hammond's appointment was to. 
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Hampstead (London).—The total receipts of the Vestry’s elec- 
tricity department for the Midsummer quarter were £3,260. 4s. 9d., 
against £2,010. 7s. 1d.in 1897, an increase of £1,140. 14s. 6d. 

The Hampstead Board of Guardians have decided to take their 
supply of electric current for the workhouse lighting from the 
Vestry, and not to further consider the question of laying down an 
independent plant. 


Hyde Park (London).— The broad walk from the Marble Arch 
to the Achilles Statue will shortly be lighted electrically. 


Hythe (Kent). — The Town Council are considering the question 
of lighting this town electrically. 


Inverness.—The Electric Light Committee of the Town Council 
have received a report on the question of introducing the electric 
light into Inverness under municipal auspices. The report favours 
a scheme whereby the waters of the Caledonian Canal would be 
utilised, it being calculated that a fall of 30ft. can be obtained 
within a short distance of the town. A plant of 500 н.р. capacity 
is recommended, which would maintain 5,000 16 c.p. lamps. The 
report adds that the Caledonian Canal Commissioners would doubt- 
less sanction the use of а much larger water powerif at future time 
it was desired to extend the installation, and that without producing 
an undue velocity of water in the canal, the latter point being one 
which has given rise to considerable discussion among local experts. 
It is estimated that water to produce the 500 н.р. could be obtained 
for an annual payment of £600. On Friday last the Council decided 
to apply for a Provisional Order. It was resolved to apply for 
borrowing powers to the extent of £30,000. 


Keighley.—The Town Council decided on Tuesday to make 
application for a Provisional Order. 


Lancaster.— The Town Council resol ved on Wednesday to apply 
to the Local Government Board for sanction to borrow £20,250 for 
electric light extension purposes. 


Leicester.—At Tuesday's meetiog of the Town Council the Gas 
and Electric Lighting Committee reported that the result of the 
working of the electric light department for the half-year ended 
June 30, after allowing £081. 17s. 4d. for sinking fund, was a net 
profit of £46. 3s. 4d. The chairman (Alderman Lennard) said 
that they had now come to a turn of affairs where they had their 
business continually increasing, and he was happy to say they were 
in a position to meet all demands. Each half-year their business 
had increased 50 per cent., and this was the fourth year of the 
undertaking. He believed their business would continue to grow 
at the same rate, and if so, their revenue would be exceedingly 

ood. He would like to say that the extensions of their plant had 
en going on most satisfactorily. At present the equivalent of 
35,000 8-c.p. lamps was connected to the mains. 


Lewisham (London).—The Board of Works have decided to 
apply for a Provistonal Order. 


Light Railways.—The Earl of Jersey, Mr. Gerald A. K. Fitz- 
gerald and Col. Boughey, Commissioners under the Light Railways 
Act, heard at Liverpool on Saturday last an application on behalf 
of the Lancashire Light Railways Co. for authorisation to construct 
a light railway in the townships of West Derby, Huyton-with- Roby 
and Knowsley—-practically а line between Prescot and Liverpool— 
3 miles 8 chains odd in length. The line when complete (with 
other lines under construction) would give a continuous connection 
between Liverpool and St. Helens. The gauge proposed to be 
adopted ів 4ft. 8sin.—the same as that of the St. Helens and the 
Liverpool tramways—and the overhead electric system of motive 
power is to be employed. The promoters, in addition to the very 
large passenger traffic which will be tapped by the proposed line, 
anticipate a large income from goods traffic, and it was urged that, 
although goods are not carried upon the Liverpool tramways, the 
Corporation possess the necessary powers. If the new line is con- 
structed, goods will be taken by road between Liverpool and 
Prescot in four hours, whereas by railway nearly 24 hours is 
required. The estimated cost of the scheme is £21,654, without 
equipment. Mr. J. B. Atherton, one of the promoters, is managing 
director of the British insulated Wire Co. and chairman of the 
St. Helens and District Tramway Co., and he stated at the inquiry 
that many firms send between 400 and 500 tons of goods along the 
proposed route every month. The scheme was strongly supported, 
&nd no opposition was offered at the inquiry, which was concluded. 


Llandudno.—The electricity supply works will be formally 
opened on Aug. 10. А committee has been appointed to arrange 
the details of the ceremony. 


Maidstone.—The Electric Lighting Committee presented a report 
at the last meeting of the Urban District Council, recommending 
that tenders be invited for plans and schemes for combined electric 
lighting and refuse destructor works, and that a 5 of £100 
be offered for the best scheme. The report was, however, referred 
back with an instruction to the Committee to select a site for the 


proposed works. 


Manchester.—At the meeting of the City Council on Oct. 27 а 
resolution will be considered authorising a notice being served upon 
the Manchester Carriage and Tramways Co., requiring them to sell 
to the Council their complete undertaking. The lines owned by 
the Company within the boundary of the City of Manchestor are 
about 12 miles in length, and their purchase has become necessary 
in order that a complete scheme of tramway municipalisation may 
be carried out. 


Newcastle-on-Tyne.—The Corporation have decided to promote 
a Bill in the next session of Parliament for, amongst other things, 
power to acquire and electrically equip the local tramways, and 
to light the tramway routes electrically. 

Newington (London).—The foundation stone of the Vestry’s 
electricity supply station was laid on Thursday last by the Chairman 
of the Electric Light Committee, Mr. W. Edwards. 


Newport (Mon.).—Mr. W. Ducat held a Local Government 
Board inquiry on Wednesday into the application of the Town 
Council to borrow £6,150 for electric lighting purposes. The Town 
Clerk explained that they had already borrowed £74,665 for elec- 
tric lighting, and that the present application would bring the total 
to £80,815. The gross income last year was £1,716, sud the pay- 
ments £2,150, leaving a deficiency of £434. The £6,150 was needed 
to provide low tension distributing mains along some of the prin- 
cipal thoroughfares in lieu of the present high-tension and the 27 
small transformers installed on consumers' premises ; to erect two 
sub-stations ; and to pay for the emergency plant which had been 
obtained to meet the coming winter's demand for current. Roughly 
speaking 20,000 8-c.p. lamps had to be provided for, as in May 
last the engineer di s that 18,038 lights were in use. The 
consulting engineor (Mr. Robert Hammond) gave technical details. 
There was no opposition. 

Obituary.—Sir John Watson, Bart., of Earnocb, N.B., died on 
Monday, age 79. Sir John wasthe first in Scotland and the second 
in the United Kingdom, to introduce electric lighting as an adjunct 
to mining. 


Petersfield.—The District Council last week decided by four 
votes to three to apply for a Provisional Order. Two of those who 
voted in the minority are connected with the gas interest. 


Popularity of Electric Tramways.—Since the introduction of 
the electric tramway service at Tees-side, the travelling public have 
almost 5 forsaken the steamers plying between Stockton and 
Middlesbrough. It has consequently been decided to discontinue 
running these steamers which have been used by the public for 
over 40 years. Thereare now 50 electric cars running on the Tees- 
side route, and the question of considerable extensions is engaging 
the attention of the tramways company. 


Proposed Tramway across the Estuary of the Ribble.— A 
project has been set on foot for the construction of a tramway across 
the estuary of the Ribble from Southport and Lytham, a distance 
of about 6 miles, which, it is claimed, would vastly improve the 
means of communication between Liverpool апа Southport and 
Lytham, Blackpool and Fleetwood. Mr. Stewart Speddy, of South- 
port, has surveyed the route, and considers the plan, notwith- 
Standing the shifting sandbanks, is practicable, but that the cost 
will be heavy. 

Queenstown (Cork). —The Township Commissioners have finally 
decided to transfer their Provisional Order to the Cork Electric 
Tramways and Lighting Co. 


Rome.—The adoption of electric traction on nearly all the tram- 
ways of Rome and suburbs has necessitated the Tramway Omnibus 
Co. calling up £224,000 fresh capital for the working of the electric 
system. Notwithstanding this, the profits for 1897 allowed of a 
dividend of 7} per cent. being declared. The value of the Com- 
pany's stock has, consequently, greatly advanced. The whole of the 
tramways of the district will shortly be converted to electric lines. 

The Anglo-Roman Illumination Co. have procured from the 
municipality an agreement for the supply of electrio current for 
both public and private purposes, the contract extending to June, 
1928. The price of gas in the city (supplied by the same Company) 
has been greatly reduced, but the electric light is, notwithstanding, 
increasingly popular. 'The new agreement provides for the Com- 
pany supplying electric current to the municipality at 30 centimes 
per hour per 14-ampere arc lamp (against 40c.) to be reduced to 
29c. after five years and to 28c. after ten years. The charge 
for incandescent lighting for both municipal and private consumers 
will be 7c. per hectowatt per hour (against 11с.), after 10 years 6$c., 
and after 20 years 6c, The Company also binds itself to establish 
a fresh connection with the Tivoli Electric Works within 18 months, 
so that Rome will have an additional 1,500 x Н.Р. available. The 
Company further propose to utilise the hydraulic power there 
available, by which an additional 10,000 E. H. P. will be provided, 
In December, 1897, there were connected 113,396 8-c.p. lamps, 
against 104,130 in 1896, and the electric current sold for traction 
and other purposes in 1897 amounted to 23,707,608 hectowatts, of 
which 9,003,275 were used for traction. 
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Scarborough.—A proposal is before the Town Council for the 
establishment of 14 miles of electric tramways in the town. А 
part of the scheme is to make a circular route of some six miles 
in extent. 


Singapore.—The municipal authorities of Singapore are still 
discussing the lighting question. Several applications for con- 
cessions to supply electric current to private consumers have come 
before the Council, but it appears to be the unanimous desire of 
the Council to keep the whole business in municipal hands. This 
also appears to be the popular view, on condition that the work is 
immediately undertaken ; and pressure is being brought.to bear 
upon the Municipality to commence operations for public and 
private lighting forthwith. A decision as to the course to be 
adopted is expected almost immediately. 


Siston (Bristol)— The Parish Council have instructed their 
clerk to make inquiries as to the cost of lighting the district 
electrically. 


Stettin (Germany).—The Stettin Street Tramway Co. started 
working their trams by electricity in July, 1897, and carried 
in the six months to the end of the year 1,094,355 passengers, per- 
forming 123,895 journeys, the receipts amounting to £10,796 18s. 
This is a large increase over the corresponding period of 1896, when 
horse traction was in vogue. 


Tampico (Mexico). Ап electric light concession for this town has 
been obtained by ап American syndicate, who are putting down new 
machinery, and incandescent electric lighting, for public and private 
purposes, will shortly be available. 

20,030 miles of Government telegraphs exist in Mexico, in 
addition to the lines owned by the railways and by private 
companies. 

Taxing the Supply of Electricity in Spain.— The tax on elec- 
tricity has been fixed at 10 per cent. on every Board of Trade unit 
consumed, according to the price per unit at the place of consump- 
tion. It is ordered that the tax is to be paid by the consumer, but 
to be collected by the supply company. A similar tax is imposed 
upon gas. 

Telephones in Cape Colony.—The telephone service of Cape 
Colony is under the control of the colonial government. On April 9 
last there were 1,535 instruments in use, and the revenue for 1897 
amounted to £13,240. There are 869 miles of wire and 780 sub- 
scribers. Seven exchanges in the colony work on the single-wire 
system, but arrangements are being made to have all lines dupli- 
cated, and in future no exchange will be established except on the 
metallic-circuit system. The underground cable system in Cape 
Town is nearly completed, and exchanges are about to be established 
in the suburbs. 


Telephone Municipalisation.—At the meeting of the Telephone 
Committee of the Glasgow Corporation, on Wednesday, а communi- 
cation was received from the Postmaster- (general to the effect that he 
would grant Glasgow a licence for establishing a telephone exchange 
on their securing from Parliament the requisite powers, A con- 
dition of the licence will be that it will expire on Dec. 31, 1911. 
The Committee decided to recommend the Corporation to obtain 
the necessary powers as early as possible. The obtaining of these 
powers from Parliament will not of necessity, we presume, compel 
the Council to carry them into effect, which, we think, is most 
unlikely to happen. 


Telephone Tubes in the City of London.—The Streets Com- 
mittee of the Court of Common Council of the City of London 
presented a report at last week's meeting on the dispute between 
the Corporation and the Post Ottice authorities relative to the 
laying of telephone tubes without the perinission of the former 
body. A letter from the secretary of the Post Oflice was read 
intimating that the provision of wires between exchanges of the 
National Telephone Co. and the houses of their subscribers was 
not contemplated. The letter contained an assurance from the 
Postmaster-General that if his present policy should be departed 
from, he would not construct telegraphs under consent of the Cor- 
m within the City between tbe exchanges of the National 
'elephone Co. and the houses of their subscribers without convey- 
ing to the Corporation an intimation that such change of policy had 
been adopted. The Committee stated that, subject to that under- 
standing and to tlie usual condition that the contractors to the Cor- 
poration would be employed to make good the pavements disturbed, 
they had consented to the various applications of the Post Office 
authorities for permission to open the public ways. This course 
was approved. : 

The Telephone in Manchester.—As we have predicted, the 
telephone bubble in Manchester has burst. The organisers of the 
proposed competition with the National Company have failed to 
Secure the assistance of the Manchester Corporation, whose apparent 
ardour in favour of the proposed competition has been whittled 
down to a colourless resolution aftirming that it is not in the 
public interest that the telephone system of the City of Man- 
chester should exist as a monopoly in the hands of a private 


company. This mild outcome of the telephone agitation is what 
might reasonably have been expected from so clear-headed 
and business-like а body as the Manchester Corporation, who, 
notwithstanding their expressed objection to the National Company 
were little likely in the end to be enamoured of а scheme which 
would only make matters ten times worse than they could 
ever become under one system of telephone working. Ав Man- 
chester is the only city of importance where competition with the 
National by the formation of other private companies was ever 
entertained (and we question whether it was ever seriously enter- 
tained at Manchester) the absurd and unworkable proposal for 
private competition may be said to have received its conjé, leaving 
only our admiration for the ability (misplaced as it undoubtedly 
was) of the gentlemen who succeeded for nearly six months in 
keeping the subject of а competing private telephone system for 
Manchester very much before the public eye. As somewhat 
tardily pointed out by а Manchester local journal, 

The sympathy of the general publie seems to be veering to the idea that 

the telephone system, like that of the postal and telegraph service, 1s one 
which naturally lends itself to monopoly, and that such a monopoly is not 
socially injurious so long as it is controlled by the Government and 
adiinistered in the public interest. The opponents of competition 
dwell on the fact that it involves the laying down of two systems 
of wires in the streets, and that this necessitates & second disturb- 
ance of the footpaths and roadways. A dual system also carries 
with it a double charge upon almost every user of the telephones. 
Most business houses sid find it imperatively necessary to be con- 
nected with both systems, in order to be in touch with all their cus- 
tomers, some of whom would perhaps be too poor to pay more than one 
premium. It is also rged that unless the dual systems were co-terminous, 
the one that covered a less area than its competitor, would find itself con- 
siderably hampered whenever its subscribers desired to converse with their 
customers or friends in a district which it did not itself serve. Under such cir- 
cumstances it would be only natural for the rival company to use its advan- 
tageous position to the injury of its weaker competitor. All these things, 
and more, have to be faced in the consideration of the question of setting 
up or supporting a telephone system which shall rival the one now in 
vogue. 
Те оеша to have taken some of the Manchester folks а long time 
to realise these features of the agitation, which have been dwelt 
upon in The Electrician from the first in discussing the subject of 
competing telephone systems. 

Togoland.—The telephone is well established in this German 
West African colony, and in 1897 6,011 messages passed over the 
lines, azainst 4,100 telegrams over the State telegraph system. 


Waterloo (Liverpool)—4A Local Government Board inquiry was 
held on Wednesday into the application of the District Council for 
power to borrow £750 for public lighting purposes. The Council's 
solicitor (Mr. Cleaver) explained that the Liverpool District 
Lighting Co. would supply electric current, but the Council would 
provide the standards and carriers. There was no opposition, | 

Watford.—At a meeting of the Electric Lighting Committee on 
the 20th inst., the consulting engineer (Mr. W. C. C. Hawtayne) 
reported that it was probable that the electricity supply works 
would be completed early in December. Mr. Hawtayne was in- 
structed to report as to the number and position of arc lamps 
required for lighting certain thoroughfares, and also upon the 
tenders received for the supply of electricity meters and main cut- 
outs, He was further authorised to give the contractora orders to 
carry out the necessary works in regard to the extensions beyond 
the compulsory area which had already been agreed to. 

Weston-super-Mare.—At a ratepayers’ meeting last week à 
resolution disapproving of the District Council’s electric lighting 
scheme was carried, 


Wimbledon.— Already the prospects of the Council's electric 
lighting undertaking are very promising. The chairman of the 
Kiectric Light Committee (Mr. Crimp) at the last meeting of the 
District Council said that in consequence of the circular sent out 
demands for current had come in from all parts of Wimbledon. 
They came from every class of ratepayer, but it was a strange thing 
that from the centre of the town, where they expected to get a very 
large demand, they had no application at all, showing that there 
they had a large field which they would work hereafter when they 
were thoroughly established. In the meantime the applications 
represented an equivalent of 6,678 8-c.p. lamps, including street 
lamps. If they were to make their undertaking successful they 
must, of course, take the current to the doors of all who asked for 
it, and it was with very great confidence, therefore, that he asked 
the Council to sanction the expenditure of an additional £3,000 to 
be used in that way. The recommendation was approved. 


ot Oy мн een — — — 


BOOKS RECEIVED. 


** Electrically-Propelled Carriages." By Walter C. Bersey. (Lon- 
don: Messrs. Morgan, Thompson and Jamieson.) 

x Taschenbuch für Monteure Elektrischer Beleuchtung n. 
Ву S. Frhr. v. Gaisberg. Sixteenth Edition. (Leipzig: R. Olden 
bourg.) Brice M2. 50. | 


77 


Py tp САС D афв Bie v 4 roe 


i 
^t. 
E 


THE ELECTRICIAN, SEPTEMBER 30, 1898. 765 


TE ELECTRICIAN, SEPTEMBER 30, = = 


——.—ͤ ł 


PATENT RECORD. 


A record. of Applications for Patents and, Patent Specifications Published 
is compiled for this journal by Mr. J. C. Cuarman, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained. 

APPLICATIONS FOR PATENTS. 

Nors.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications. 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanics application an asterisk is sufficed. 


September 6, 1898. 


19,000. В. E. B. Скомртох. London. Improvements in awitching appa- 
ratus for controlling electrical motora. | 
19014. J. BURKE. London, Improvements in apparatus for starting 
electric motors." 
19,015. W. M. Монркү. London. Improvements in dy namos. 


September 7 1898. 


19,071. W. AITKEN. London. An improved system of recording tele- 
phonic messages. 

19,076. A. P. LUNDBERG and G. C. LUNDBERG. London. Improvements 
in wall connections for electric lighting. 


September 8 1898 


19,116. J. Bastick. Leeds, Improvements in or relating to shields or 
guards for the carbon pencils used in electric furnaces. 

19,140. Н. V. James. Salford. An improved electric arc lamp. 

19,162. P. RAnuibGE. London. Means and appliances for indicating at 
one end of an electric circuit the position of an arm or pointer at 
the other end of the circuit. 

19,165. M. Paipassy. London. Improvements in power tranamitting 


apparatus. 
September 9, 1898. 


19,177. Н. Cooven. Birmingham. Improvements relating to telephone 
line wires and cables. 

19243. Е. W. FnsNcis. London. An improvement in fusible cut-outs 
for electric circuits. 

19,246. B. G. LAMME. London. Improvement in systems of electric dis- 
tribution and regulation. (Date applied for under patents, «c., 
Act, 1883, Sec. 103, February 10, 1898, being date of application 
in United States. 

19,248. W. P. THOMSON. Liverpool. Improvements in alternating cur- 
rent electric motors. (C. S. Bradley, United States.)“ 

19,255. J. Price and J. JOHNSON, Birmingham. Improvements in the 
covers or lids of sewer баз, electric and telephone supply shafts, 
holes, gullies and the like, and in their supporting frameworks. 

19,264. C. Canter. London. Improvements in electric meters.” 

19,265. C. CAN TB. London. Improvements in coin-freed mechanism for 
electric meters." | 


September 10, 1898. 


19270. P. JerraRD. London. Improvements in or relating to electrical 
signalling apparatus for use in gaseous or wet mines, and for 
analogous purposes. 

19,313. S. Н. 8мїтн and J. II. міти. Birmingham. Improvementa in 
shade and lamp holders for incandescent electric lamps. 

19,329. S. Ѕсниківек. London. Improvements in and relating to the 
manufacture of carbons or carbon pencils for electric lighting. 
(A. Bein, Austria.) 


September 12, 1898. 


19.357. R. J. Rupp. London. Electric apparatus for regulating clocks. 

19,548. A. Н. биввіоз and J. Kay. Bradford. Improvements in the 
trolleys or contact devices of certain elestrically-driven vehicles. 

19,581. M. WALKER. London. Improvements in electric traction. 

19,396. A. U. Atcock. London. Iinprovements in electrical-indicating 
apparatus. 


September 13, 1893. 


19,418, Е. OvRENDEK, Е. KoriscHER, and A. LAUDMANN, London. lm- 
104 provements in telephone installations." 
,A45. ү, BLUMENBERG, Jun. London. Improvements in electric bat- 
eries. 
19890 J. D. Е. ANDREWS. London. Improvements in apparatus for con- 
trolling and regulating electric currents. 


September 14, 1898. 


19,500. E E Edinburgh. An improvement in connections for 
ctrical fuses. 
19,524. G. F. BRISTOW, jun., and W. JONES. London. Improvements iu 
19.535 „ with electric clocks, time switches, or the like. 
1 . > К * MAQUAY aud Р. E. VANDERPUMP, London. Improvements 
19.536 ENS connected with electric motors partly applicable to Чупашов. 
ММО ee LA Ay and P. E. Vanpereume. London. Improvements 
19.537 on and connected with primary batteries. 
587. J. Burke. London. Improvements in dynamo-electric machines." 


19,555. C. BARTEN 
" И 4 NS ` . 
| 1 en add Improvements in the bulbs of electric 


19,564. C. M. JOHNSON. London. Improvements in or relating to the 


generation and utilisation of electricity from thermopiles. 


19,581. J. GREENWOOD. London. Improvements in the decomposition of 


alkaline salts by electrolysis and in apparatus therefor. 
September 15, 1898. 


19,612. Е. W. REED. Manchester. Improvements in switches for con- 


trolling electric motors. 


19,614. C. Арлмз- RANDALL. London. Improvements in electric telegraphs. 
19,621. C. W. S. CRAwLEY. London. Improvements in coin-freed electric 


meters. 


19,632. N. A. CROWDUS. London. Improvements in and relatiug to 


secondary batteries. 


19,636. А. B. BLACKBURN апа W. L. Spence. London. Improvements in 


or connected with the distribution of electricity on the three- 
wire direct-current system. 


19,644. W. Н. WHEATLEY. London. Electric dynamic system of propul- 


sion. (L. Rosenfeld, C. Zelenay and J. Dulait, Belgium.) 
September 16, 1898. 


19,688. J. S. RICHARDSON, 8. Jevons and W. A. GENT. Birmingham 


Improvements in connection with the mechanism of electrically 
illuminated devices for automatically making and breaking 
electric circuits used in such electrically illuminated devices." 


September 17, 1898. 


19,722. W. R. MACDONALD and А. F. STEVENSON. Manchester. Improve- 


19,786. 


ments in a “ built-in system " of insulated electric conductors. 


C. KELLNER London. Improvements in incandescent bodies for 


incandescent electric lamps, and in the process of manufacturing 
the same. 


19,788. W. A. CROWDUS. London. Improvements in motor-driven 


vehicles, and in electric motors therefor. 
September 19, 1898. 


19,803. J. D. ALZUGARAY. Kent. Improvements in and connected with 


the manufacture of filaments for electric lamps. 


19,824. M. В. CoTTERELL. Birmingham. Improvements in means or 


apparatus for facilitating calculations relating to secondary elec- 
trical batteries. 


19.827. В. Н. POMEROY. London. Improvements in electric arc lainps. 
19,828. B. H. Pomeroy. London. Improvements in electric arc lamps. 
19,855. H. H. Lake. London. Iinprovements in the manufacture of 


electrodes for electric accumulators. (La Société Roger et 
Rathier, France.)“ 


19,856. W. P. THOMPSON, London. Return eignal device for electric bells 


and the like. (The firm of Ohl and Dieterich, Germany.) 


19,875. Н. W. Меп. London. Improved joint for telegraph and other 


wires conveying electricity. 


19,876. Ө. J. STEINHART, J. L. F. Vodkl, and Н. E. FRY. London. Im- 


provements in the electrolytic separation of zinc from zinc oxide. 


19,877. О. J. STEINHART, J. L. F. Уовк and H. E. Fry, London. An 


19,911. 


improved cell for the electrolysis of fused metallic chloridea. 


September 20, 1898. 


O. MELVILLE. Lanarkshire. Electric door lock for opening doors 


and gates at a distance. 


19,936. Тнк British THomson-Houston Co. (LIMITED). London. Improve- 


19,910. 


19,941. 


19,942. 


19,951. 
19,959. 


19,960. 
19,972. 


19,974. 


19,983. 
19,984. 


ments in controllers for electric motors. (F. E. Case, United 
States.) 


19,957. Tue biurisH Тномѕох- Носзтох Co. (LiMITED). London. Improve- 


ments in or relating to electric braking apparatus adapted 
especially for use in electric tramways. (J. B. Linn, United 
States.)“ 


19 958. THe BRITISH Tuoxsox-Hovsrox Co. (LIAIrED). London. Improve- 


ments in safety devices for dynamo electric machines. (E. M. 
Hewlett, United States.)“ 


19,939 THe BRITISH Тномзох-Носвтох Co. (LIMITED). London. Improve- 


ments in electric meters. (C. D. Haskins, United States.)* 

Tun British Тномзѕох- Носзтох Co. (Ілмітвр). London. improve- 
ments in circuit breakers for three-wire electricity distribution 
systems, (Е. M. Hewlett, United States.)* 

Tur British THomson-Hovston Co. (LiMiTED). London. Improve- 
ments in electro-static measuring instruments, (E. Thomson, 
United States.)“ 

B. J. B. Мила, London. Electric engines (M. L. Whitfield and 
C. C. Cowan, United States.)“ 

E. Seiten. London. Improvements in electrical gas-lighters.” 

C. F. Scorr. London. Improvements in systems of electrical 
distribution, 

R. BELFIELD. London, Improvements in or relating to electric 
railways. (The Foreign Electric Traction Co., United States.) 

J. Hoover. London. A switch worked by clockwork or by elec- 
tricity, or both, or by hand independently of either, (Date 
applied for under Patents, &c., Act, 1883, Section 103, Aug. 9 
1898, being date of application in Natal.)* | 
F. DANSNERT. London. Improved carbon filaments for electric 
incandescent lamps.* 


September 21, 1898. 


T. Dockrrr and J. I. Haul. Loughborough. Improvements 

in search light projectors for electric arc lamps. 

б М Dovarass and L. Н, Wess. United States. Current 
otors. 
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Scarborough.—A proposal is before the Town Council for the 
establishment of 14 miles of electric tramways in the town. A 
part of the scheme is to make a circular route of some six miles 
in extent. 


Singapore.—The municipal authorities of Singapore are still 
discussing the lighting question. Several applications for con- 
cessions to supply electric current to private consumers have come 
before the Council, but it appears to be the unanimous desire of 
the Council to keep the whole business in municipal hands. This 
also appears to be the popular view, on condition that the work is 
immediately undertaken ; and pressure is being brought.to bear 
upon the Municipality to commence operations for public and 
private lighting forthwith. А decision as to the course to be 
adopted is expected almost immediately. 


Siston (Bristol)—The Parish Council have instructed their 
clerk to make inquiries as to the cost of lighting the district 
electrically. 


Stettin (Germany).— The Stettin Street Tramway Co. started 
working their trams by electricity in July, 1897, and carried 
in the six months to the end of the year 1,994,355 passengers, per- 
forming 123,895 journeys, the receipts amounting to £10,796 18s. 
This is a large increase over the corresponding period of 1896, when 
horse traction was in vogue. 


Tampico (Mexico). Ап electric light concession for this town has 
been obtained by an American syndicate, who are putting down new 
machinery, and incandescent electric lighting, for public and private 
purposes, will shortly be available. 

20,030 miles of Government telegraphs exist in Mexico, in 
addition to the lines owned by the railways and by private 
companies. 


Taxing the Supply of Electricity in Spain.— The tax on elec- 
tricity has been fixed at 10 per cent. on every Board of Trade unit 
consumed, according to the price per unit at the place of consump- 
tion. It is ordered that the tax is to be paid by the consumer, but 
to be collected by the supply company. А similar tax is imposed 
upon gas. 

Telephones in Cape Colony.—The telephone service of Cape 
Colony is under the control of the colonial government. On April 9 
last there were 1,535 instruments in use, and the revenue for 1897 
amounted to £13,240. "There are 869 miles of wire and 780 sub- 
scribers. Seven exchanges in the colony work on the single-wire 
System, but arrangements are being made to have all lines dupli- 
cated, and in future no exchange will be established except on the 
metallic-circuit system. The underground cable system in Cape 
Town is nearly completed, and exchanges are about to be established 
in the suburbs. 


Telephone Municipalisation.— At the meeting of the Telephone 
Committee of the Glasgow Corporation, on Wednesday, a communi- 
cation was received from the Postmaster- General to the effect that he 
would grant Glasgow a licence for establishing a telephone exchange 
on their securing from Parliament the requisite powers, A con- 
dition of the licence will be that it will expire on Dec. 31, 1911. 
Тһе Committee decided to recommend the Corporation to obtain 
the necessary powers as early as possible. The obtaining of these 
powers from Parliament will not of necessity, we presume, compel 
the Council to carry them into effect, which, we think, із most 
unlikely to happen. 


Telephone Tubes in the City of London.—The Streets Com- 
mittee of the Court of Common Council of the City of London 
presented a report at last week's meeting on the dispute between 
the Corporation and the Post Ottice authorities relative to the 
laying of telephone tubes without the permission of the former 
body. A letter from the secretary of the Post Oflice was read 
intimating that the provision of wires between exchanges of the 
National Telephone Co. and the houses of their subscribers was 
not contemplated. The letter contained an assurance from the 
Postmaster-General that if his present policy should be departed 
from, he would not construct telegraphs under consent of the Cor- 
poration within the City between the exchanges of the National 
Telephone Co. and the houses of their subscribers without convey- 
ing to the Corporation an intimation that such change of policy had 
been adopted. The Committee stated that, subject to that under- 
standing and to the usual condition that the contractors to the Cor- 
poration would be employed to make good the pavements disturbed, 
they had consented to the various applications of the Post Осе 
authorities for permission to open the public ways. This courae 
was approved. : 

The Telephone in Manchester.—As we have predicted, the 
telephone bubble in Manchester has burst. The organisers of the 
proposed competition with the National Company have failed to 
gecure the assistance of the Manchester Corporation, whose apparent 
ardour in favour of the proposed competition has been whittled 
down to a colourless resolution aftirming that it is not in the 
public interest that the telephone system of the City of Man- 
chester should exist as a monopoly in the hands of а private 


company. This mild outcome of the telephone agitation is what 
might reasonably have been expected from во clear-headed 
and business-like а body ав the Manchester Corporation, who, 
notwithstanding their expressed objection to the National Company, 
were little likely in the end to be enamoured of а scheme which 
would only make matters ten times worse than they could 
ever become under one system of telephone working. As Man- 
chester is the only city of importance where competition with the 
National by the formation of other private companies was ever 
entertained (and we question whether it was ever seriously enter- 
tained at Manchester), the absurd and unworkable proposal for 
private competition may be said to have received its congé, leaving 
only our admiration for the ability (misplaced as it undoubtedly 
was) of the gentlemen who succeeded for nearly six months in 
keeping the subject of а competing private telephone system for 
Manchester very much before the public eye. As somewhat 
tardily pointed out by а Manchester local journal, 

The sympathy of the general public seems to be veering to the idea that 

the telephone system, like that of the postal and telegraph service, is one 
which naturally lends itself to monopoly: and that such a monopoly is not 
socially injurious so long as it is controlled by the Government and 
administered in the public interest. The opponents of competition 
dwell on the fact that it involves the laying down of two systems 
of wires in the streets, and that this necessitates a second disturb- 
ance of the footpaths and roadways. А dual system also carries 
with it à double charge upon almost every user of the telephones. 
Most business houses woold tind it imperatively necessary to be con- 
nected with both systems, in order to be iu touch with all their cus- 
tomers, some of whom would perhaps be too poor to pay more than one 
premium. It is also urged that unless the dual systems were co-terminous, 
the one that covered a less area than its competitor, would find itself con- 
siderably hainpered whenever its subscribers desired to converse with their 
customers or friends in a district which it did not itself serve. Under such cir- 
cumstances it would be only natural for the rival company to use its advan- 
tageous position to the injury of its weaker competitor. All these things, 
and more, have to be faced in. the consideration of the question of setting 
up or supporting a telephone system which shall rival the one now in 
vogue, 
It seems to have taken some of the Manchester folke a long time 
to realise these features of the agitation, which have been dwelt 
upon in The Electrician from the first in discussing the subject of 
competing telephone systems. 

Togoland.— The telephone is well established in this German 
West African colony, and in 1897 6,011 messages passed over the 
lines, against 4,100 telegrams over the State telegraph system. 


Waterloo (Liverpool)—4A Local Government Board inquiry was 
held on Wednesday into the application of the District Council for 
power to borrow £750 for publie lighting purposes. The Council 6 
solicitor (Mr. Cleaver) explained that the Liverpool District 
Lighting Co. would supply electric current, but the Council would 
provide the standards and carriers. There was no opposition. 

Watford.—At a meeting of the Electric Lighting Committee on 
the 20th inst., the consulting engineer (Mr. W. C. C. Hawtayne) 
reported that it was probable that the electricity supply works 
would be completed early in December. Mr. Hawtayne was 1n- 
structed to report as to the number and position of arc lamps 
required for lighting certain thoroughfares, and also upon the 
tenders received for the supply of electricity meters and main cut- 
outs. Не was further authorised to give the contractors orders to 
carry out the necessary works in regard to the extensions beyond 
the compulsory area which had already been agreed to. 

Weston-super-Mare.—At a ratepayers’ meeting last week a 
resolution disapproving of the District Council’s electric lighting 
scheme was carried. . 

Wimbledon.—Already the prospects of the Council's electric 
lighting undertaking are very promising. The chairman of the 
Electric Light Committee (Mr. Crimp) at the last meeting of the 
District Council said that in consequence of the circular sent out 
demands for current had come in from all parts of Wimbledon. 
They came from every class of ratepayer, but it was a strange thing 
that from the centre of the town, where they expected to get а very 
largo demand, they had no application at all, showing that there 
they had a large field which they would work hereafter when they 
were thoroughly established. In the meantime the applications 
represented an equivalent of 0,078 8-c.p. lamps, including gtreet 
lamps. If they were to make their undertaking successful they 
must, of course, take the current to the doors of all who asked for 
it, aud it was with very great confidence, therefore, that he asked 
the Council to sanction the expenditure of an additional £3,000 to 
be uscd in that way. The recommendation was approved. 


BOOKS RECEIVED. 


** Electrically-Propelled Carriages." By Walter C. Bersey. (Lon- 
don: Messrs. Morgan, Thompson and Jamieson.) Р 
“ Taschenbuch für Monteure Elektrischer Beleuchtungsanlagen. 
By S. Frhr. v. Gaisberg. Sixteenth Edition, (Leipzig: R. Olden- 
bourg.) Price M2. 50. í 
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PATENT RECORD. 


A record of Applications for Patents and Patent Spccifications Published 
is compiled for this journal by Mr. J. C. Cuapman, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom ай information on 
the subject may be obtained. | 

APPLICATIONS FOR PATENTS. 


Norz.— The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanics application an asterisk is suffixed. 


September 6, 1898. 


19,000. К. E. B. Скомртох. London. Improvements in switching appa- 
ratus for controlling electrical motora. | 

19,014. J. Burke. London. Improvements in apparatus for starting 
electric motors." 

19,015. W. M. Мокрет. London. Improvements in dynamos. 


September 7 1898. 


19,071. W. Атткех. London. An improved system of recording tele- 
phonie messages. 

19,076. A. P. Lusprena and G. C. LUNpnEnG. London. Improvements 
in wall connections for electric lighting. 


September 8 1898 


19,116. J. Basrick, Leeds. Improvements in or relating to shields or 
guards for the carbon pencils used in electric furnaces. 

19,140. H. V. James. Salford. An improved electric arc lamp. 

19,162. P. RasurpGE. London. Means and appliances for indicating at 
one end of an electric circuit the position of an arm or pointer at 
the other end of the circuit. 

19,165. M. Paipassy. London. Improvements in power transmitting 
apparatus. 


September 9, 1898. 


19,177. Н. СоогЕн. Birmingham. Improvements relating to telephone 
line wires and cablea. 

19,243. Е. W. Fu ANIS. London. An improvement in fusible cut-outs 
for electric circuits. 

19,246. B. G. LAMME. London. Improvement in systems of electric dis- 
tribution and regulation. (Date applied for under Patents, &c., 
Act, 1883, Sec. 105, February 10, 1898, being date of application 
in United States. 

19,248, W. P. Тномзох. Liverpool. Improvements iu alternating cur- 
rent electric motors. (C. 3. Bradley, United States.)* 

19,255, J. Price and J. Jouwsow, Birmingham. Improvements in the 
covers or lids of sewer gas, electric and telephone supply shafts, 
holes, gullies and the like, and in their supporting frameworks. 

19,264. C. CN TH. London. Improvements in electric meters.“ 

19,265. C. Canté. London. Improvements in coin-freed mechanism for 
electric meters.” 


September 10, 1898. 


19270. P. Jerrard. London. Improvementsin or relating to electrical 
signalling apparatus for use in gaseous or wet mines, and for 
analogous purposes. 

19,513. S. H. Ѕмітн and J. Н. Ѕмітн. Birmingham. Improvements in 
shade and lamp holders for incandescent electric lampa. 

19,529. $. Ѕсикывек. London. Improvements in and relating to the 
manufacture of carbons or carbon pencils for electric lighting. 
(А. Bein, Austria.) 


September 12, 1898. 


19557. R. J. Rupp. London. Electric apparatus for regulating clocks. 

19,548. A. Н. Gisuincs and J. Kay. Bradford. Improvements in the 
trolleys or contact devices of certain electrically-driven vehicles. 

19,581. M. Wanker. London. Improvements in electric traction. 

19,596. A. U. Arcock. London. Improvements in electrical-indicating 
apparatus, 


September 13, 1893. 


19,418. F, OrnENDEK, F. KoLiscukR, and A. LAUDMANN. London. Im- 
19445 provements in telephone installations.“ 
448. уз BLUMENBERG, Jun. London. Improvements in electric bat. 
eries. 
19,480. J. D. F. AxpEWS. London. Improvements in apparatus for con- 
trolling and regulating electric currents. 


September 14, 1898. 


19 7а - — Y е . * 
500. T. McEwan, Edinburgh. An improvement in connections for 
19.524 electrical fuses, 
мез pin 1 Jun., and W. Jones, London. Improvements in 
onnected with electric clocks, ti itcl he lik 
19 53 песиле Clocks, time switches, or the like. 
iita EE Maguay and P. E. VaNbEnrUMr. London. Improvements 
19,536 wo with electric motors partly applicable to dynamos. 
s lauar and P, E. Vayperrume. London, Improvements 
19,537, J pies connected with primary batteries. 
19.555 C ККЕ. London, Improvements in dynamo-electric machines.“ 


1999. С. BARTENSTEIN. London. Improvements in the bulbs of electric 
incandescent lamps, 


19,564. C. M. Jonson. London. Improvements in or relating to the 
generation and utilisation of electricity from thermopiles. 

19,581. J. GREENWoop. London. Improvements in the decomposition of 
alkaline salts by electrolysis and in apparatus therefor. 


September 15, 1898. 


19,612. Е. W. Regn. Manchester. Improvements in switches for con- 
trolling electric motors. 

19,614. C. ADAMS-RaNDALL. London. Improvements in electric telegraphs, 

19,621. C. W. S. CRAWLEY. London. Improvements in coin-freed electric 

| meters. 

19,632. N. A. Crowpus. London. Improvements in and relating to 
secondary batteries. 

19,636. A. B. BLACKBURN and W. L. Spence. London. Improvements in 
or connected with the distribution of electricity on the three- 
wire direct-current system. 

19,644. W. Н. WHEATLEY. London. Electric dynamic system of propul- 
sion. (L. Rosenfeld, C. Zelenay and J. Dulait, Belgium.) 


September 16, 1898. 


19,688. J. S. RicHarpson, S. Jevons and W. A. GENT. Birmingham 
Improvements in connection with the mechanism of electrically 
illuminated devices for automatically making and breaking 
electric circuits used in such electrically illuminated devices.* 


September 17, 1898. 


19,722. W. R. Млсрохлір and А. Е. Stevexson. Manchester. Improve- 
ments in a “ built-in systern " of insulated electric conductors. 

19,786. C. KELLNER London. Improvements in incandescent bodies for 
incandescent electric lamps, and in the process of manufacturing 
the same. 

19,788. W. A. Cnowpus. London. Improvements in motor-driven 
vehicles, and in electric motors therefor. 


September 19, 1898. 


19,803. J. D. Atzucaray. Kent. Improvements in and connected with 

| the manufacture of filaments for electric lamps. 

19,824. M. В. CorrEnkLi; Birmingham. Improvements in means or 
apparatus for facilitating calculations relating to secondary elec- 
trical batteries, 

19,827. В. Н. Pomeroy. London. Improvements in electric arc lamps. 

19,828, D. Н. Pomeroy. London. Improvements in electric arc lamps. 

19,855. Н. Н. Lake. London. Improvements in the manufacture of 
electrodes for electric accumulators, (La Société Roger et 
Rathier, France.)* 

19,856. W. P. Тномгѕох. London. Return signal device for electric bells 
and the like. (The firm of Ohl and Dieterich, Germany.) 

19,875. Н. W. NEILID. London. Improved joint for telegraph aud other 
wirea conveying electricity. 

19,876. O. J. STEINHART, J. L. F. Хосе. and H. E. Fry, London. Im- 
provements in the electrolytic separation of zinc from zinc oxide. 

19,877. О. J. $ткїхнАнт, J. L. Е. VoceL and Н. E. Fry. London. An 
improved cell for the electrolysis of fused metallic chlorides, 


September 20, 1898. 


19911. О. MELviLLE. Lanarkshire. Electric door lock for opening doors 
and gates at а distance. 

19,936. THE Biu risu Тномзох-Ноџзтох Co. (Limited). London. Improve- 
ments in controllers for electric motors, (Е. E. Case, United 
States.) 

19,957. THe Burris Тпомѕох-Носзтом Co. (Loutep), London. Improve- 
ments in or relating to electric braking apparatus adapted 
especial for use in electric tramways. (J. B. Liun, United 
States.)“ 

19 938. Tug British Тномѕох-Носзтом Co. (Limiten). London. Improve- 


ments in safety devices for dynamo electric machines. (E. M.. 


Hewlett, United States.)“ 

19,939 THE British THomson-Houston Co, (LIMITED). London. Improve- 
ments in electric meters. (C. D. Haskins, United States.)* 

19,910. THe British THomson-Houston Co. (LIMITED). London. Improve- 
ments in circuit breakers for three-wire electricity distribution 
systema. (Е. M. Hewlett, United States.)“ 

19,941, Тнк British THomson-Hovuston Co. (Limitep). London, Improve- 
ments in electro-static measuring instruments, (K. Thomson, 
United States.)“ 

19,942. B. J. В. Mints. London. Electric engines, (M. L. Whitfield and 
C. C. Cowan, United States.)“ 

19,951. E. SxiLER. London. Improvements in electrical gas-lighters.* 

19,959. C. F. Scorr. London. Improvements in systems of electrical 
distribution. 

19,960. R. BELFIELD. London. Improvements in or relating to electric 
railways, (The Foreign Electric Traction Co., United States.) 

19,972. J. Hoorn. London. A switch worked by clockwork or by elec- 
tricity, or both, or by hand independently of either. (Date 
applied for under Patents, &c., Act, 1883, Section 103, Aug. 9 
1898, being date of application in Natal.)* Nd 


19,974. Е. DaNNERT. London. Improved carbon filaments for electric 
incandescent launips.* 


September 21, 1898. 
19,985. T. Осектт and J. I. Haut. Loughborough, 
in search light projectors for electric arc lam ps. 


19,9984. W. W. росаглзѕ and L. Н, Wess. United States 
motors.“ = 


Improvementa 


Current 
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19,985. 
20,027. 


20,029. 
20,049. 


20,C68. 


20,151. 
20,178. 
20,202. 


20,208. 


20,221. 


20,227. 
20,259. 


20,214. 
20,275. 
20,276. 


20,279. 


А. Ноте. Birmingham. An improved incandescent electric 
light lampholder. | 

A. D. DouuLas. London. Improvements in electrical apparatus 
for exhibiting and changing advertisements, signs and the like 
devices. i 

W. S. Rawson. London. Improvements in electric batteries. 
W. L. Wise. London. Improvements in electric safety fuses. 
(The Actien-Gesellschaft Etektricitaetswerke — vorm О, L. 
Kummer and Co.—Germany.)* 


September 22, 1898. , 
H. G. CorswonTH. Surrey. Improvements in electric arc lamps. 


September 23, 1898. 


Е. H. Rovc& and E. A. CtLAREMoNT. Manchester. 
form of electrical resistance.* 

J. BoorH. .Birmingham. Improvements in or relating to switches 
for controlling electrical currents, 

T. Docousso. London. Improvements in electrical apparatus 
for operating railway points and signals. (Date applied for under 
Patenta, &c., Act, 1883, Section 103, Feb. 24, 1898, being date of 
application in France.)“ 
Е. PEcELOW. London. An electrical alarm to warn two vehicles 
approaching each other upon rails.* 


| September 24, 1898. 


J. Kay and A. H. GiBBiNGS, Bradford. Improvements in the 
means or method of signalling on electric tran ways. 

А. WaTSON. Birmingham. Improvements in electric lampholders. 

L. M. AspixwaLt, London. Improvements in or relating to 
electric railways. (Date applied for under Patents, &c., Act, 
1883, Section 103, Feb. 25, 1898, being date of application in 
United States). 

Е. E. Cask. London. Improvements in systems of controlling 
electrically-propelled railway trains. (Date applied for under 
Patents, &c., Act, 1885, Section 103, Feb. 28, 1898, being date of 
application in United States.)“ 

E. THomson. London. Improvements in controlling electric 
motors and electrically-propelled railway trains. (Date applied 
for under Patente, &c., Act, 1883, Section 103, Feb. 28, 1898, 
being date of application in United States.)" 

W. B. Putter, London. Improvements in systems of train 
control for electrically-propelled vehicles. (Date applied for 
under Patenta, &c., Acta, 1883, Section 105, Feb. 28, 1898, being 
date of application in United States.)* 

К. НАррАХ. London. Improvements in telephonic call registers. 
(Н. Eichwede, Germany.)“ 


Ап improved 


1 


SPECIFICATIONS PUBLISHED. 


Коти. All Specifications can now be obtained at the uniform price of 
8d. each. i | 


19,445. 


19,567. 
19,719. 


19,955, 


20,666. 
20,919. 


21,437. 
21,484. 


21,974. 


22,022. 
22.216. 


22,515. 


23,296. 
23,352. 


23,979. 
25,988. 


24,405. 
24,519. 


24,520. 
24,522. 


25,255. 


25,364. 
20,827. 
29,852. 


1897. 


Lake (Grassi and Civita) Distribution of electrical energy by 
means of polyphase currents, and induction coils or trausformers 
therefor. - 

PARTRIDGE. Converter chambers and their connections, and fuse 
and switch apparatus for use therewith. 

LAMME. Methods of and means for electrical conversion and dis- 
tribution. (Date applied for under International Convention, 
Jan. 28, 1897.) 

BARTENSTEIN. Sleeves or sockets chiefly designed for simultaneously 
connecting globes, reflectors and the like to electrical incandescent 
lamps. | 

Brown. Dynamo-electric machines and motors. 

WALKER and WaLkER. Electric signalling systems such as fire 
alarms, telephones and telegraphs. 

BRAHAM. Method of raising and lowering electric light pendants, 

Laxe (Arno) Electric motors. 

Stover, Electric telephones. 

BEADLE. Manufacture of insulating material for electrical purposes. 

Нлхрсоск and Dykes, Electrical propulsion of barges and boats 
on canals and rivers. | | 

Onrr. Apparatus for effecting silent electrical discharges. 

FAIRWEATHER (The Crocker- Wheeler Electric Co.). Indirect regu- 
lation of dynamo electric machinery. 

ZIMMERMANN. (Chemische Fabrik auf Actien vormals E. Schering.) 
Manufacture of electrodes for electrolytic processes. 

Boorn and Hon DAT. Switches for controlling electrical currents. 

Perry. Apparatus especially suitable for grinding and polishing 
the commutators of electrical apparatus. 

Nichols and W. T. HENrLgY's TELEOATH Works Co. (LIMITED). 
Field telephone and other cables. 

Dawson. Construction of overhead lines of electric railways or 
tramways. 

Dawson. Overhead lines of electric railways or tramways. 

Dawson. Overhead lines of electric tramways or railways. 
Bnorchau. Roller bearing locking or under carriage, applicable 
especially to electrical and other motor vehicles. 

Linoxi. Electric switches. 

Davis. Electric arc lamps of the enclosed type. 

HiLLIscHER. Underground duct for electric railway leads and а 
contact slide to work therein. 


| amounting to £10,000, had to be deducted, leaving 


1898. 
242. RicHARD and Lentz. Electric timepieces ог clocks. 
2,604. Тномрзом (The Self-Winding Clock Co.). Electric time switch. 


. SIEMENS Bros. AND Co. (LIMITED) and Booker. Electric are lamps 

. Brown. Contact shoes for electric railways. 

. Verity's (LIMITED) and STEELE. Electric eafety fuses or cut-outs. 

. Восіт (Cauro). Electric meters. 

. Mower (Cutler). Cut-outs and switchea for electric motors and 
other electrical apparatus. 

. SIEMENS Bros, AND Co., LIMITED (Siemens and Halske, Aktien 
Geselschaft) Apparatus for transmitting motion to a distance 
by means of electrical energy. 

. WILKINSON. System of and appliances for out-door electric 
lighting. 


15,508. GRR VIII. S. Electro-thermic incubator. 
15,895. SIEMENS Bros. лхр Co, (їлмітер). (Siemens and Halake, Aktien. 


Gesellschaft.) Method of reducing the energy of magnetization 
of electrical transformers when the output is small. 
16. JOHNSON and WowDERLICH. Electric arc lamps. 
029. PAtMER and WILLIAMS. Electric furnaces. 


NEW COMPANIES, STATUTORY RETURNS, 8. 


— — 


PARIS SINGER (LIMITED).—This Company was registered on Sept. 2] 
with a capital of £100,000 in £10 shares, to acquire the business carried on 
by Paris E. Singer, at Clapham, Surrey, and the business carried on by 
Ernest Archdeacon, Paris, and to carry on the business of manufacturers of 
gas, oil, electrical and other engines, motor cars, motora, machinery, and 
vehicles for traction, tramways and light railways, mechanical and electrical 
engineers, suppliers of electricity, electricians, electrical apparatus manu 
facturers, &c. The first subscribers, with one share each, аге: Н. V. 
Higgins, Н. W. Stickland, George D. Horton, H. L. Pring, К. M. Camptell, 
M. B. Shaw, and A. Reeves. The first directors are: Paris E. Singer, 
Frederick R. Cheeswright and Robert J. Beadon. 


CHILI TELEPHONE CO. (LIMITED).—The annual return to Angus 19 
has been filed ; 44,000 shares have been taken up out of a capital of 
£250,000 in £5 shares, and the full amount has been called and paid. 


ELECTRIC CONSTRUCTION CO. (LIMITED).—The annual return to 
August 4 has been filed. The capital is £400,000 in 150,000 Ordinary an! 
50,000 Preference shares of £2 each ; 110,000 of the former and 25,000 of 
the latter have been taken up, and all the Ordinary and 13,145 Preference 
have been issued as fully paid. The full amount has been called on the 
remaining 11,855 Preference shares. 


JANDUS ARC LAMP AND ELECTRIC CO. (LIMITED).—The annual return 
to July 29 gives the capital as £30,000 in £10 shares, of which 241 have 
been taken up ; 596 have been issued as fully paid, and £5 per share has 
been called on the remaining 1,445. 


IMPROVED ELECTRIC GLOW LAMP (LIMITED).—The annual return to 
Sept. 2 has been filed. The capital is £100,000 in £1 shares, of which 
74,270 have been taken up ; 34,270 have been issued as fully paid, and the 
full amount has been called and paid on the remaining 40,000 shares. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent, (since Sept. 22, 1898). Price o 
silver 28,5d. per oz. (Sept. 29). Consols (22 per cent.) 1091—109; bd 
money, 1091310915 for account; 24 per cent, 104—1044 (Sept. 29. 
Stock Exchange Settling Days: Consols, Oct. 3; Stocks and 8 
Continuation Days, Oct. 11 and 25; Ticket Days, Oct. 12 and 26; 9] 
Days, Oct. 15 and 27; Mining Share Carry. over Days, Oct. 10. and 24, 


А NEW ACCUMULATOR.—A Company entitled the Marquand Ae 
mulator Co. (Limited) has been registered, with a capital of £20,000 h : 
whole of which has been taken up), for the purpose of acquiring various 
patenta relating to accumulators granted to Mr. A. J. Marquand. hal 
Company have decided to erect works in Cardiff. Lord William Beres s 
is the Chairman of the new Company, and the other directors are qe 
Marcus Gunn, Н. B. Marquand, F. Marson, Т. M. Heywood, J. W. F. 

L. B. Atkinson and A. J. Marquand. 


ANGLO AMERICAN TELEGRAPH CO. (LIMITED).—The Directors 4 
this Company after placing £6,000 to credit of renewal ben j 
declared an interim dividend for the quarter ending Sept. 50 : ul 
per cent. on the Ordinary, and 308. on the Preferred stock, less income 
payable on Nov. 1. 


BABCOCK AND WILCOX (LIMITED).—At a meeting of this deri 
held last week, Mr. Andrew Stewart said the policy pursued DY the 
directors had resulted in an increase of business, and the figure fh 
balance-sheet fully justified а larger dividend than in previous y isl was 
gross balance to June 30, 1898, including £5,654 brought fo Es 
£81,411, e which an interim dividend at the 14 000 o ary sae 
annum on the Preference and 10s. per share on n 71,411, on which à 
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further dividend at the rate of 6 per cent, per annum on the Preference 
and 25s. per share on the Ordinary shares was recommended to be paid, 
making £50,500, placing to reserve £35,000, and carrying forward £5,911. 
The report was adopted. 


BRAZILIAN SUBMARINE TELEGRAPH CO. (LIMITED).—The directors 
of this Company (after transferring £25,000 to reserve) recommend a final 
dividend of 3s. per share (making, with previous distributions, 6 per cent. 
for the year ended June 30 last) and a bonus of 2а. per share, both free of 
income tax, payable Oct. 27. The balance of the account, subject to 
audit, is carried forward. The register of transfers will be closed from 
Oct. 18 to 26 inclusive. 


BUENOS AYRES AND BELGRANO TRAMWAYS CO. (LIMITED).—A 
meeting of the shareholders of this Company was held last week (Mr. J. B. 
Concanon presiding) to approve a resolution for winding up the Company 
voluntarily, to enable a distribution among the shareholders of the shares 
of the new Buenos Ayres and Belgrano Electric Co. The motion was 
carried. The chairman said they were proceeding as rapidly as they could 
with the equipment and construction of Mr. Bright’s line, and they were 
also engaged almoat daily in considering the reconstruction of their own 
line with electrical equipment. The directors had no reason to change the 
opinion held by them at the outset —that when the line was converted to 
one on which electric traction was employed it would show them а very 
handsome result. 


CAPE TOWN AND SUBURBAN ELECTRIC LIGHTING SYNDICATE 
(LIMITED).—Dividend warrants for the recently declared dividend of 6 
per cent. have been posted. 

CASTNBR-KELLNER ALKALI CO. (LIMITED).—The directors of this 
Company have declared an interim dividend at the rate of 8 per cent. per 
annum for the six months ended 30th inst. 

CHADBURN'8 (SHIP) TELEGRAPH CO. (LIMITED).—For the purpose of 
preparing dividend warrants for the half-year ended Oct. 1, the Pre- 
ference share transfer books will be closed from Sept. 19 to Oct. 5 
inclusive. 

DIRECT UNITED STATES CABLE CO. (LIMITED).—The directors of 
this Company have declared an interim dividend of 3s. per share, free of 
income tax (being at the rate of 3 per cent. per annum), for the quarter 
ended Sept. 30, payable Oct. 24. 

BASTERN TELEGRAPH CO. (LIMITED).—This Company announce the 
payment, on Oct. 14, of a dividend at the rate of 34 per cent. per annum 
less income-tax) on the preference stock of the Company for the quarter 
ending Sept. 30, and the usual interim dividend of 2s. 6d. per share on 
the Ordinary shares (free of income-tax) in respect of profita for the quarter 
ended June 50. The Register of Transfers will be closed from Oct. 7 to 14 
inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TBLEGRAPH CO. 
(LIMITED).—-The directors of this Company have declared an interim 
dividend for the quarter ended June 50 last of 2s. ба. per share, free of 
income tax, payable on Oct 15 prox. The share register will be closed 
from Oct. 7 to 14 inclusive. 


METROPOLITAN DISTRICT RAILWAY CO.— An extraordinary meeting 
of the shareholders of this Company was held yesterday (Thursday) after- 
noon, under the presidency of Mr. J. Staats Forbes, for the purpose of 
authorising the exercise of the powers conferred by Section 3 of the 
Whitechapel and Bow Railway Act (1898) for the creation and issue of the 
capital authorised by the Act, and to sanction an agreement with the 
Whitechapel and Bow, and London, Tilbury and Southend Companies. He 
said that the question of the adoption of electric traction on the line 


would have consideration. The extraordinarily fine weather they had 
had recently, and the coal strike in Wales, which prevented them 
from getting smokeless coal, had advereely affected their traffic. He 
thought the salvation of the District Company, and the Metropolitan 
Company, too, depended to a certain extent on the substitution of elec- 
tricity for steam. They had power to adopt electric traction, and one of 
the objecta of the resolutions before tbem was to put that into effect, which 
would involve £500,000 in the case of the District Railway, but the direc- 
tors did not desire to ask the shareholders to incur that coat until they 
had obtained the report of Sir J. Wolfe-Barry and Mr. W. H. Preece. 


PAISLEY TRAMWAYS CO. (LIMITED).—The ordinary general meeting 
of this Company was held last week. The directors, in their report, 
recommended a dividend of 24 per cent. The chairman (Mr. J. G. 
Stewart), in moving its adoption, said he was confident the Company 
would yet give, if not a good account of itself, at least a better account 
than it had done for some half-years past. Whether it was a new life that 
was about to be infused through their connection with the British Electric 
Traction Co., he could not tell, but whatever the reason they had certainly 
made considerable progress during the past six months, and the increase 
continued steadily during the time that had run of this half-year. The 2} 
per cent. dividend was being paid strictly in conformity with their agree- 
ment with the British Electric Traction Co. The report was adopted. At 
an extraordinary meeting afterwards held to consider an application by 
the British Electric Traction Co. for an extension of time until Dec. 22 for 
exercising their option of withdrawing from the agreement entered into 
with the Paisley Company. A resolution extending the time was adopted. 

PRIMITIVA GAS CO.—It is reported that this Company, which owns 
both electric light and gas works in Buenos Ayres, is about to be registered 
as a limited liability concern in this country in order to obtain a quotation 
on the Stock Exchange. No new shares will be issued. The Company 
already has a debenture issue here of about £200,000. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to the £5 Five per Cent. Preference shares of Callender's Cable 
and Construction Co. (Limited). 

WESTERN AND BRAZILIAN TELEGRAPH СО. (LIMITED).—This Com- 
pany’s traffic receipts for the week ended Sept. 23 (after deducting 17 
per cent. of the gross receipts payable to the London Platino-Braxilian 
Telegraph Company, Limited) were £35,062. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


" 

dk 5 No. AGGREGATE. 
Line. o of |.———— — ——— 

ended or Dec. In 
L weeks! Amount. | or Des. 

1898 £ £ £ & 

*Birmingham Tramways. Sept.24 | 3,943 |+ 285|... is on 
Blackpool Corporation... „ 22 | 760 |+ 258] 25 13,302 |+ 1,823 

соот ано i „ 24| 870| .. | 11| 10786 | .. 
Bristol Trams & e „ 95 |2995 + 409) 12 39,892 |+ 6,485 
City k South London Ry. „ 25 926 + 13 12314 |+ 620 


Dover Corporation .....| , 24 216  .. 
DublinUnited(Southern) „ 25 1,041 ＋ 478| 12 13,575 |+ 3,920 
Liverpool Overhead Rly. „ 25 1,580 + 273| 15| 21,626 |+ 2,205 


Sheffield Tramways....., „ 251,088 |+ 47 em 15 
“South Staffs. Trams.....| „ 25 640 |+ 28| 38 23,946 |- 188 
* Partly electrical. 


ELECTRICAL COMPANIES' SHARE LIST. 


AMOUNT | LAST RATB PER BUSINESS рони 
AMOUNT.| g 1 DIN: | | Wuux’s Price | Sone . | DIVIDEND DUR. WEEK 
6,000 10 T Bournemouth and Poole Electricity Supply Ord. 03 1 а 
6,000 10 llh Do. 4} per Cent. Cumulative ru. 2 . 104 int M ni 2: x = 8 
50009 6 Зо | Charing Cross & Strand Electricity Supply Corp. 12 12 18 21810 | February & August 1711 = 
4 : Do; 4j per Cent. Preference ...s == = a o 6 6) 6 63 8 9 8 ; | z 
£24,000 | Chelsea Electricity Supply Ordinary =. >=.. 9 10 9 10 8 0 0 Mark 
260,000 ток | 44 Do. 43% Debenture Stock (red) ==.. | 118 115 115 115 | 818 8 Fans and December | 114) я 
ЕЕ CREE NE HI gem : 
, ec. rd. 40, 000 2 4 8 
looo | 0 | i5 * Ordinary 90,00 3o 102,000 ead S TN 25 ue peda Га dm 254 = 
' ve 3 1 Шш : 
£400,000 | Stock | 6% |= Do. 6% DebentureBtock(red.) ........ = 125 ші 125 1300 3 4 1 Jose Deae 128 117 
19000 йо — шу E Paid) & Brush Prov. Ord. (fully paid) 185 p 18 14 5 - 13} i 
20000 | 410 | бю | ро. 6z Cumulative Ereference 222007 * 16 „ , = : 
15000 pe 2/6 House-to-Honse Electric Lighting Supply Ord. C 10 10 10 i 5 0 кайра eee Hi 
12000 8/6 Do. 7 per Cent. Preference ........ 3 9) 10 9 10 1 6 8 as € > 
10000 р my Кеша aud Knlghtabridge Ord. ............ 16 15 14 15 400 = Peptember = - 
0001 dS | = [Tondon meoteio e | m € (5097 Aeamadig.| 0| - 
з m . erence жы - = - 
2,400 10 50 | Metropolitan Electric Bonola С a е ва а а а 6 6 63 "i : E 
CERE Mb aci ы оа ССТ , ge | үг e | ай ebe | ia | it 
пн 19 | 00 | Notting Mi Bleotrio Ordinary 6.7777 Ц Ча LEES e 
uri E rg 5% | River Plate Elec. Lt. & Tct n Ltd. 15} ist Mor. Deb 8g в 93 E = - : 
120000. «i00 x - d rd of M. ntreal Shares. ма 107 мз 146 B11 0 ЕЁ Es 8 
. eeeere cons аз 07 106 — ao = 
30,000 2 2 | рег Conn. Preterene Ordinary 2 1; 18 1 15 4 sit February & Aogust is 17 
оо Stock €% „„ Do. 4 рег Cent. Debenture Stock (төй)... 10 9 1 810 0 ; " 94 af 
79.80 H i5 South London laona борду Ordinary (£8 paid). 12 о 10 ar^ 136-1. Tuae бише 3 — 
1 ee ee 
iis. | ere e none e тсс) i „ i 17 | aig е | мача абера at | dB 
i 63 818 5 | Februaryandjuly. | - — 
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Presest| AMOUNT| LAST PREVIOUS Prios kamm PER BUSINESS ровя 
or DIVI- ХАМЕ. WEEK'S PRIM | Wednesday, DIVIDEND DUE j WEEE 
AMOUNT DEND. SEPT. 21. Sept. 28. TOR в, 
TELECRAPHS as. d. Henos | La 
£124,400 | £100 4% |*African Direct Telegraph 4% Mort. Deb. (red) .. -| 100 104 100 104 817 4 | January and July ~ | 102} 109j 
000 10 — Amazon Telegraph .............. os ehcp om cas cmt any On 6 7 6 7 gò — Ж -— - 
&125,00€ 100 5% Do. Б per Cent. Debentures ...... =.. .. =. 91 95 92 95 558 5, ON — m 
05, 560% Bock | 15/0 bo: "Preor latam modum d iid. 88 63 66 41l 7 | Feb., May, Aug., Nov.“ a 
8,047,120] Stock 80:0 Preferred j^ 116 1184 112 6 311 " " 1 * 
28,047, 20 Stock 5/0 Do. Deferred ere ee ee те» vn em m val ир a UU ae e 15 16 151 le — - 16 
,000 10 8/0 | Brazilian Dubraarine EA cs 161 17 151 16} 4 6 2 [MNar., June, Oct., рес. 16 U 
275,000 100 6% |* Do. r Cent. Debs. ud Serles, : 1906) кы ME d 1 RIL р 4 8 0 June and December 112] 112 
19,000,009} $100 $1 ona ok Cable Capital Stock .—.—..........| 180 190 18) 19) 4 4 3 Jan., Apr., July, ча » 
£918,297 | Stock 4% Do. 4 per Cent. Debenture Stock ..... = ~ 105 107 105 107 8 15 4 н ' 109] 105} 
16,000 10 Cuba Submarine Ordinary (Deferred) „= = = — 8j 9} 8} 9} 715 7 | February and August Py = 
6,000 10 107 Do. Preference 10 per Cen 15 16 15 16 6 5 0 " " es =» 
12,981 6 2/0 | Direct Spanish (Ordinary 4 b 4 5 4 8 11 Араї and October. E 
8.000 5 10/0 Do. 10 рег Cent. Cumulative Preference 10 11 10 11 4 13 10 — 2 
480,000 £50 43% Do, 43 per Cent. Debenture . 103% 106% 103% 106% 45 6 January and July = = - - 
60,710 £20 4 Direct United States Cable з= 114 12 13 12 5 8 4 |Jan., Apr., July, Oct. 1d lij 
£120,000 | #100 44% | Direct West India Cable 447 Reg. "Deb. (red) was} 1400 103 100 103 de 101 » 
420.000 £10 Eastern ............ — Буй a аа 179 13] 171 18} 816 9 | Тап, Apr., July, Oct.| 18 ИН 
£1,295,000] Stock — Do. 8% per Cent. "Pref. Stock .. 105 108 105 108 8 6 0 106} 105 
21.432, ,268| Stock 4% |" Do. брег Cent. Mort. Debenture Stocks (red. ) 126 180 128 139 8 2 8 | May and November - à 
£89, £100 56% |" Do, 5 per Cent Dehentures. 1990 2 со 10; 100 103 417 1 | February & August БУ es 
£500,000 T Do. Provident Certiflcates 507 paid ........ t2 55 5) 55 js 544 " 
250,090 10 2/06 | Eastern Extension _.............._........- 174 18 174 18 817 9 Jan., Apr., July, Oct 18 10 
£829,000 | Stock E Do. 4 per Cent. Debenture Stock  ....... 125 129 125 129 3 ? 4 | February & August | 127 1 
£16,200 | £100 5 * Do. 5 p. с. (Austln.Gov. Sub.) Debs.1900 (reg.) 99 103 99 103 417 1 | January and July ЕА * 
£941,100 100 5% Do. (Bearer) _.... 100 103 10) 103 EXT A " T 90 e 
435,100 100 5%  |*Eastern and 8. African 5 p. c. Mor. . Deb.,1900 (reg.) 99 103 99 108 417 1 " " - - 
£10,500 100 57 Do, (Bearer) -..— — wes 10) 103 100 103 417 1 " ” T ^ 
#200, 000 100 iz |° 2 4% Mortgage Debentures, 1909 TC 10? 105 102 105 816 4 | Feb & August 104 103} 
4200,000 25 4% |" Do. 4% Mauritius Sub. Debs. (red.) 104% 1072 10047 107% 315 4 | May хес os - 
180,237 10 4/3 Globe Telegraph and Trust ~ — —.—....... .. 12 123 12 12 4 8 8 |Jan., Apr., July, Oct тА 
180,042 10 6% Do. 6perCent. Preference =» as me.s =.. ~s 16} 174 16} 17% 3 9 7 17 
150,000 10 5/у Great Northern of Copenhagen .... =- ie 29 80 284 29} 8 710 January, April July a 
4150,000 100 57 |* Do брег Cent. Debs., 1888 tissue Series “RB” 101 104 101 104 416 2 | March & September - - 
£97,800 100 417 Halifax and Bermuda Cable 44% 1st Mort.Deb.(red)| 100 104 100 104 4 7 0 | June and December T - 
17,000 26 57/0 | Indo-European  ...........— 61 51 51 54 411 7 | May and November ° - 
£100,000 100 62 London Platino-Brazilian 6 per Cent. Debs., 1904. 11) 113 19 112 5 7 7 | March & September 110 - 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs.(red) -... 105 103 105 108 814 3 | June and December = - 
11,889 Keuter'B 2... 80.00 00 oo uh emm ne Ow aah mo seen оова 8 9 8 9 4 811 | April and October - - 
8,881 |£100 Cert.| 67 Submarine Cables Trust Tren * 136 141 136 141 451 " " РА - 
1 1 6/0 West rq ee 3h 43 33 44 вр э — - 
£200,090 100 5% * Do. брег Cent. Debentures (red.) 99 162 99 12 418 0 | March & September s» - 
80,008 2h E West Coast of America .........—-— = — m i i 4 j ‚г Ра - - 
£150,000 100 4% * Do. 4perCent. Debentures =.. = a æ = +- 1) 107 104 107 815 2 | June and December P " 
88,821 10 0/6 West India and Panama 3 1 1] 1 E zi May and November I " 
80,508 10 6/0 Do. 6 per Cent. 1st Preferences 91 (3 9} 9} 6 3 1 © Y 9} 9} 
4,669 10 6/0 Do. брег Cent. 2nd Preforence ............ 6 5 1 9 6 13 4 ‘ 74 - 
680,000 100 6% |" Do. брег Cent. Dehentnreg .........-.. 105 108 106 108 413 3 | January and Juy — T - 
64,269 15 6'9 Western and Brazilian Ordinary 12 12} 11 12} 318 0 | May and Novem 13] 1} 
88,129 7 6/0 Do. брег Cent. Preferred Ordinary —-.. 8 84 8 84 4 8 9 n i 84 - 
83,129 7 0/9 Do. Viper Han 4 dà | 4 44 a = і. 2 * 
£389,621 | Stock 4% Do. 4 per Cent. Debenture Stock . 107 110 107 110 813 1 | June and December 85 — 
1,168,000 | 61,000 1%, Western Union 7% 1st Mort. (Building) Bonds 1902 105 110 105 110 6 7:0 | Feb. ‚Мау, Aug., Nov. РА - 
£158,100 8100 6% Do. 6 per Cent. Sterling Bonds (red.) 91 103 93 103 616 6 March & September | - - 
TELEPHONES, | 
44,000 £5 4/0 Chil! Telephone (fully paid) —- — — 23 81 £1 5l 6 * 1 | August * - 
224,550 10/0 11d Consolidated Telephone Const. & Men ifacturi: na ity ^ P Š 670 [July 5...» - - 
28,000 &5 4/0 Monte Video Telephone 6 per Cent. Preference .. 9} 21 2 2} 7 5 6 October - 
684,597 5 8/0 National ..—.—.—.—--—-—-—-.--.-.------.-.. 54 55 | 53 5j 5 6 s | February & 55 U 
15,000 10 6% Do. s per Cent. Cumulative 1st Pref. ..... 13 1› 13 15 400 a а 13} H 
15,000 10 8/0 Do. 6% Cumulative 2nd Pref. ....—. ..... 13 15 13 16 4 о 0 1 и | а “ 
950,00) 6 2/6 Do. 6% Non-Cumulative 8rd Pro? ....... 5$ 5] ta 58 4 811 " " - 2 
1,829,471 | Stock 83% % Do. Pansare! Stock 347 (red. 100 105 109 105 8 6 S | fune and December | 103 . 
171,504 1 Oriental mE T T —-—————T IH - m — һа „ 9 3 B 1 618 4 April and October.. | -- - 
58,000 b 6/0 United River Plate - tà 41 4t 43 6 8 & | Ју соает 2 — 
8151,738 | Stock 5% |* Do 6 per Cent. Debenture Stock (red. PEER 103 100 103 106 414 4 | June and December .. 
ELECTRIC MANUFACTURING, &o., COMPANIES, 
90,000 42 Brush Electr lcal Engineering а ә 1} 9 1} 2 зоо 2 1 A 
90,000 1 1721 Do. ёрет Cent. Pref. Non-Cumulative ..... 24 F: 94 28 5 1 1 ig 
2125,00) Stoch 44% Do. "m per Cent. Perpetual Debenture Stock| 107 111 107 111 4 1 1 | Februar * August — * 
250,000 Btoc 447 * Po. 2nd Debenture Stock (red.77)ʒ) 10? 105 109 105 4 6 9 June and December 14} - 
£20,000 £5 8/3 Callender's Cable ConstructiiittttiUn 10 ll 10 11 513 8 " - „ 
£90,000 Stock 417 Do. 447 Ist Mort. Deb. (red) ............ z 1:0 12 1:0 113 4 0 6 | November and May po * 
£00,000 1 Castner- Kellner Alkali Co. (fully paid) . РЕТ P 18 14 18 t s 17, M 
£0,000 1 = Chad^urn's Ship Telegraph Ordinary .. gg là 14 li 1i ИР | 4 lf , 
50,000 1 P Do. 6 per Cent. Cumulative Pref. 16 эж 1 1} 1 4 ES 2i E ed 
32,028 3 Crompton and Co. (Nos. 1 to 3,093) ........ 4... 11 23 14 23 а * * " 
22, 850 190 5 \\? Do, 57 First Mort. Deb. (red .).= 89 94 89 94 5 6 5 | Janaary aad July .. — 
99,261 Ё 2/1! Ediscp and Swan United (“A“ Shares) (£3 pald). 21 21 21 23 61) 5 February & August ~ ee 
17,139 b 3713 Do. (8b Pl! ansu ей nyse =» 4 Б 4 5 6 0 0 = " ” Р 
A194 023 Stock 4 Do. 47 Mortgage Debenture 8tock (red.) 101 103 101 10: 817 8 | June and December “ » 
17.400 5 l Edmundson’s Electric. Corporation Ord (fully paid) 5 54 ol 53 4 7 0 | Half-yearly ...... - T es 
110.0.0 £2 U27 Electric Construction Co. (Limited) co... $1 24 94 єй 41610 | February & August * * 
25 000 $ 7 Го. 7 per Cent Cnmulartve Pref 2... 21 43 2} 3} 4 б 2 August z X 
£ 111,100 Stock 1 Do. 4% First Mortgage Deb. (rel.  ........ lu» i07 105 107 318 2 Р "- * 
91,186 1 10/0 Elnore's Patent Copper Depositing = — -= — = = -.- ü 8 8 { * 2 т 
19 500 1 | ғо | Benley's Telegraph Works Ordinary rf 2) 214 o 213 6 01 Februsry & August 21 a 
8,000 19 | 7/0 Do. 7 per Cent, Preference 15 19 18 19 вза 10 " 1 £ 
g0 000 | atock 432 Do. 447 Mortgage Debentare Stock (red. bs 110 16 10 15 8 18 8 н " A 2} 
$0,020 £10 5/0 India Rubber, Gutta Percha, &c., Work: 224 23 123 3} 451 M » 21 
Buu, 0 10' 47 "C COEM ME First Mortgage Detentures (red.) xd 113 107 171 5 8.6 2 | March & tember 105 2 
87.25 14 17/0 тазаа. pstruction and Maintenance ...— - 89 43 3) } 1 3 9 March aud July. ae Р 
210 00. 100 У Do. 5 per Cent. Bonds (red.) 1899 ......... 10 из 180 103 4.7 1 January and July- e? 2+ 
£96 5^ £5 4/0 Willans and Robinson Ordinary ..--.—-.-.. 73 4 7i 8} 4 410 pril and 784 = is 
£22,506 £5 8/0 Dc. 6% Cumulative Preference m æ =< =.. 6 "n 61 7 4 2 9 " " ТА d 
21,0) осі 14% Dc. 4j? Firat Mort lens 22 2 —— 106 103 106 — 105 818 8 | May and November - 
ELECTRIC RAILWAYS, TRAMWAY?, &o | 
12.000 10 e Blackpool and Flcetwood Tramways Cine hose ee 124 li} 11 15 AL y | Cw = 
95 (NX) 10 6 Bristol Tramways and Larga acp es vin e ede 8 214 2? 214 22 214 7 ea 2 18} 
95 000 10 67 Bo: {БЭ paid). 539224. (na LO RAS AAT RAS Te 16 16] 164 103 114 6 ad 18 и; 
£30 410 Stock 4% Do enn ERRECVRNAREN 121 123 121 121 3 5 1 E p = fe 
80 000 10 vA 3ritish Electric Traction Ordinary .............. 1tà 17 164 17 * — — Tw 
10:000 )0 TERA Do, 6% Cum. Pref. (fully pd. & £2.10s. prm pd.) 13 14 T. 14 4 5 9 | 134 ч 
84 410 10 2/0 Calcutta Tramwaynunun ns 3 41 5j 4} 5} ie 101 
£3 250 810 JU Ce tral Lendou Ordinary | uu 2 10 10; 10 104 9 19 8 ur. 
178 3/3 1( 1/93 Do. (£6 paid) (2. awe dnecs - onem nua “a 6 64 6 64 217 8 ER 
&5:.,000 Stock 24% City ard fouth London Ratlway Con. Отау. — ER 70 72 70 72 216 7 IE v4 
э) 400 hé" 8797 Do. Ordibary CES pald) cs os 5 e emen eo wat - 23 8l 23 f} * 
* 251 210 6% Do. bx Lerpetual Prelerencs . == = = —.,..- 144 153 144 15% 8.4 6 
2 57 70 stock 47 Го. é% Perpetual Deben ture 186 133 186 188 213 0 
2^ 000 6 6% Imperial Tramways Ordinary ....... ess see 163 134 164 leg 23 9 
10.000 10 67 lo. OX FrelerenOS3 22. ico eio ns ЖҮР !5 153 15 155 818 8 
87,50; 10 87 Li rsrpoo) Overhead катау Ordinary —— же 108 10у, 10%  10j, 2 3 3 | 
10020 10 5x Do I% Frefer abe 168 16 15 16 8236 b 
195 000 | 3800h y | Do e Dehavturs _ _ = 107 109. 107 109 813 6 & 
20.000 28 8/2: New General bor pe 6% Cumulative Prot .—. 1 51 4j А mp5 


In calculating he yield on this security, allowance has been made for accrued interest, but not for 
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TRANSFORMERS 


(PATENT). 


HIGH EFFICIENCY. | I. 4 М 
GOOD REGULATION. | a ШЕШ 


(=; 
Фоток |8284 


DURABILITY GUARANTEED. | cd vx 


— — — — cr — —— MÀ —äö 


Earth Shleld and Double-Pole High- Tension 
Switch fitted to every size. 


MANUFACTURED DY THE 


BRUSH ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


CAUTION ! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known from Janu- 
ary, 1885, to end of 1897, 
as BELL'S ASBESTOLINE. 
It can now only be obtained 
from us or our Agents 
under our registered name of 


Snowdrift 
Lubricant, 


of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 


MANCHESTER — 41 Corporation 
Street, C. H. Berry, Agent; 

LIVERPOOL —2 Strand Street, 

Berry & Smith. 


THE VULCAN 
BOILER & GENERAL INSURANCE 


COMPANY, Limited 
(Late The Boiler Insurance and Steam Power Company, Limited), 
THE ORIGINAL BOILER INSURANCE CO. 


‘ead Office: 67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


Subscribed Capital, £375,000. 
Boilers and Engines Insured and Inspected. 


Rates quoted to meet the 


‘WORKMEN’S COMPENSATION ACT. 


Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee Insurance. 
Individual Accident Insurance. 
Upwards of 40,000 Boilers and Engines under supervision. 


J. Е. L. CROSLAND, M.Inst.C.E., M. I. M. E., Chief Engineer. 
EDWARD HAD FIELD, Secretary. 
Application for Agencies Invited. 


—— 


IT IS WORTH YOUR WHILE TO BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


NON=-CORROSIVE LUBRICANTS 


(which, through their superiority, have the Largest Sale in the World), viz., 
Engine, Cylinder, Machinery, Crank Chamber, Spindle, Gas-Engine, & Dynamo Oils. 


Testimonials from all Trades in all Towns. 
WRITE FOR 28 PAGE CATALOGUE. 


RELIANCE LUBRICATING OIL COM PANY, 


19 & 21, WATER LANE, CREAT TOWER ST., LONDON, E.C. 
Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF and GLASGOW 


Telephone No.“ Avenue 5891.“ Telegrams: “ Subastral, London.“ ABC Code: used · 


MT 
„е 
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— | e mh 


TEB 


EASTERN TELEGRAPH COMPANY 


` IN CONNECTION WITE THB (LIMITED), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 


ts TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Spain, Portugal, Gibraltar, Maita, Egypt, Aden, 

and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Acora, Lagos, Bonny, Bolama, Віввао, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. ————————— 


Telegrams should be sent from the Company's Stations— 
LONDON—I!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 8, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTEB HOUSE, E.C.; 37, HOLBORN VIADUCT, E. C.; FOREION AUCTION HALL, 
COVENT CARDEN MARKET, W.C., and 449, STRAND, W.C. 
MANOHESTER-—20, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLAOE. 


| COMPANY'S LEVANT SYSTEM: 
dessa, Constantinople, Dardanelles, Tenedos, Salonica, 8 Ohio, Вуга, Candia, Rettimo, Oanea, Bi 
teen Trieste, Оо Zante, Patras, кшш eg бе оаа Banta “Maura, Tinos, Andros, Zea, tia 
e Groo А | 


This Company's Cables аге worked by Muirhead’s System of Duplex апа Automatic 
Curb Transmission upon all its Main Sectlons. 


= Postal Au 
Books of Forms and Tariffs forwarded post free on application at the Compeny's Ohief Offices as above, or ab 
87, ВОВ OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, 
Winchester House, 60, Old Broad Street, E.O, By Order GEORGE-DRAPER,- Secretary. 


ieee eee WTA ША ST НЕТ,” amas” 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED, 


Shortest and Most Direct Route to India and the 
Far East, 
BY SPECIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE STRAITS SETTLE- 
MENTS, OHINA, MANILA, COCHIN OHINA, JAPAN, JAVA, AUBTRALIA, NEW ZEALAND, NEW 
OALEDONIA, PERSIA, SOUTHERN RUSSIA, CONSTANTINOPLE, AND OTHER PLACES IN 

TURKEY AND THE EAST GENERALLY. 
The greatest possible SPEED and ACCURACY in the Transmission of Messages are seoured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK. 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 


ENGLISH TELEGRAPHISTS throughout the Line, and by a System of Control which is exeroised 
over every Message. 


LONDON: 18, Old E Broad d Btree t RO. EO. 6 perg M1 Lime Street Square, and 
10 and 11, cing Lane, E. 
LIVERPOOL: African House, 6, Water Street. 
MANOHESTER: 60, Spring Gardens. 
Where receipts are given gratis for the es made and whence m s are sent direst by Special Wire, and 
at any Postal elegraph Office throughout е Kingdom. 
ALL TELEGRAMS SHOULD BE MARKED “VIA INDO.” 
No Charge is made by any Telegraph Station for the transmission of the Via.“ 
Books of Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &c., are forwarded post free ов 


application to the Company's Stations or Head Offices, 18, Old Broad Street, London, E.C. 
W. ANDREWS, Managing Director. 


INDESTRUCTIBLE PAIN T 


RESISTS THE ACTION OF ALKALIES AND ACIDS. 
Largely used by the leading Telegraph 
and Electrical Companies. 


HICHEST AWARDS OBTAINED 
AT EXHIBITIONS. 


BROWNING'S 


G * 
N | PRESERVATIVE ENAMEL PAINT 
pNNO For in or outdoor work is far superior to other paints, 
C BROWNING'S COLOURLESS PRESERVATIVE SOLUTION 
— Arrests Decay in Stone, &e., and is a permanent Cure for Damp Walls. 


FIRE PROOF PAINTS IN ALL ORDINARY COLOURS 


H IALLOWEEN. Duncan Wallet and Co., 


EXPORT PROVISION MERCHANTS, 


Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond, 
INDIGESTION, WIND, BILE, SICKNESS, HEADACHE, pp 110 ЕНБ е LONDOM. 5 n Bon 
A pure and harmless Cordial, and a splendid en me up. | special Arrangements made for supply of Stations & C 


"УНУМ JQAYYL 


. OLEOPATRAS NEEDLE 


T'elegraph e 
A BOON TO JADED WORKERS AND THINKERS — Ded 200. supp ly P ProviMons ai B STATIONS of" к to the CABLE STRAMERS 
Of all Chemists, in Bottles, 1s. 14d., 2a. 9d., and 4s. 6d. ; or of the AND 1 рав FRICAN and EAS EXTENSI ON, AOSTRET| EAS n 


SOUTH TERN 
RAP d specially 
DYSPEPSIA CURE CO., 18, Eldon St., FINSBURY, E.C. | хосаш terms on гоа = se prepared о emote ordera on rd 
pc ge r (— . uA к Р — nt — C — ö — —— — a TS 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs, SHAW, SAVILL, & ALBION CO. s ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LINE, RATIONAL 


LIRE, STAR NAVIGATION CO., Messrs, GEORGE "THOMPSON & CO., Messrs, LAMPORT & HOLT, Messrs, MILBURN & CO., Mr. W. LUND, The 
EASTERN & AUSTRALIAN STEAM NAVIGATION CO., and other large Fleets of Steam and Salling Vessels. Agents at all the oe Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "$125 GARFORD ST. LONDON, E. 


TELBGRAPHIO ADDRESS:"'' KIRKALDY FORDOM.” 
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TIE EASTERN « SOUTH AFRICAN TELEGRAPH COMPANY,“ 
THE AFRICAN DIRECT TELEGRAPH COMPANY, bummm, = 


THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


Fhe above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the Map on the 
opposite page, connect the following Colonies and Dependencies with the European System of Telegrapls:— 


SOUTH AFRICA. 
CAPE COLONY. NATAL. 
ORANGE FREE STATE. TRANSVAAL, 


EAST COAST. 
TANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM.’ 


WEST COAST. 


BRITISH PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISS AO. CONAKRY. 
SIERRA LEONE, BOLAMA. GRAND BASSAM. iaro) 
ACCRA. KOTONOU (Porto Novo). 
LAGOS. PRINCIPE, GABOON. 

S. THOME. WHYDAH. 
BONNY. BENGUELLA. GERMAN. 
CAPE COAST CASTLE. MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs and all Information can be obtained at the Compeny's Head Office, Winchester House, 50, Old Broad Street, E.O. 
| By order, 
- Н. E. PLANK, Secretary, GEORGE DRAPER, Secretary, d J. CAMBROOK, Secretary, 

олн Dragor TELEGRAPH Company. Елвтивн anp BourH AFRICAN TELEGRAPH West Arroan TurzcwarH Cowrum 


ОомрАхт. 
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TIR BRAZILIAN SUBMARINE TELEGRAPH COMPANY, In. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., Lov. 


TER above Companies conneot the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, also by cable 


from Pernambuco to Ceara, Maranham, and Para. 
Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo, Ltd., 
THE WEST COAST OF AMERICA TELEGRAPH Oo., Ltd., 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Cables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Madeira ... T - МЕЕ eis Brazil-—Pernambuco 


баре Verde Islands St. Vincent Amazon Telegraph Company’ 8 Stations, viz.: : 
St. Iago Pinheiros ... ; 6 
j ФЕ 


Souré, Mosqueiro, Cametá oes 
vruguay- All Stations 


L Breves, Gurupá ... 
Argentine Republic АЦ Stations Chaves, Macapá, Monté Alegre, Santarem 
Paraguay—All Stations... 


Alemquer, Obidos .. 5% 


$e 


о O Ww Ww Mm OF t9 He 
BB ооо en O ro 7 
CR- 00500000 o? 


G en en nn mm Cn 


Bolivia All Stations Parintins "m TT eos eee 
Chili— Al! Stations . 
Peru— All Stations 6 2 - All other Stations ... Y Si 


—— 666609 mMM 
Taciff-Cards, Books of Forms, and all information can be obtained at the Head Offices of the 
Companies, Messages should be marked “Via Eastern." 
By Order, 
RICHARD COLLETT, Secretary, 
BRAZILIAN SUBMARINS TELEGRAPH Co., WiNOHESTER HOUSZ, Ow Broan Bree ET. 
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THE LEADING ATLANTIC CABLE COMPANY. Фу 


‘gmTisH COLUMB! 


: CANADA РЕ Д5, =. 
2 
e E 


ATLANTIC OCEAN 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES: 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The e COMMERCIAL’S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Sootia, oonnect with the Canadian Paolfio Rallway Telegraph 


portant places In Canada, from the Atlantio to the Paolfio. The COMMERCIAL” Company: Cables landing In New York City and near Boston! 
dolci : : connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


— — — —— — 
MARE YOUR MESSAGES WITH THE FREE INDICATION “VIA COMMERCIAL,” on так THE COMPANY'S GLOBE TRADE MARE FORMS. 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & 56, BISHOPSGATE STREET WITHIN, LONDON, 3.0. VREDE. WARD, MANAGER IN ENGLAND, 
BARING BROTHERS & CO., LIMITED, LONDON, AGENTS FOR DEBENTURE ВТООК OF THE OOMPANY. 


JJ! INASRE M ELLE LL ĩ 8 
HEAD OFFICE: ОБЗ, BROADWAY, NEW YORE, U.S.A. 
JOHN W. MACKAY, PRESIDENT. GEO. G. WARD, Vicg-PREsipEnt AND GENERAL MANAGER. ALBERT BECK, BBOENTABT, 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.8.A. 
THOS, T. ECKERT, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


[he LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000) MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting ab that place with the Cables of the MEXICAN the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXIOO and OENTRAL and SOUTH AMERIOR. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA : SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
1 EE they should be marked 
“Via Western Union.“ ( ination wil be tranemttted 

The Offices of the Oompany | 

е Great Brain ae ^ 252, GRESHAM ROUSE, OLD BROAD STREET, LONDON, E. o. 

| RECEIVING OFFICES: 

40, MARE LANB, LONDON, В.С. 

31, ROYAL EXCHANGE LONDON, п.с, 2. RICHANGE BUILDINGS, LIVERPOOL, .. 1e, GEORGE STREET, EDINBURGH. 
' Lo HAM HOUED, ARUNDEL ST., STRAND, 9, GORDON STREBT BALDWIN ST., BRISTOL. G8, LEITH. НВЗТЕЕ 
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NOTES. 


unit 

Tunovon an oversight, which we very much deplore, and for 
Which we tender our full and sincere apology to the Institution 
of Mechanical Engineers, Mr. W. Lanapon’s Paper on “ Elec- 
trio Current for Lighting and Power on the Midland Railway 
and Driving Machinery Direct by Electric Motor without 
Shafting " was printed in our issue of the 80th ult. under the 
impression that the Paper had been read at the Derby meeting 
of the Institution last July, whereas it was adjourned until 
the forthcoming meeting. We also tender our apologies 
to Mr. Lancpon and to our own readers for this regrettable 
mistake. An enlarged and revised Paper will be read by 
Mr. LaxopoN at the next session of the Institution. 

“Tae Story of а Betrayal of Public Interests," as Mr. 
Ковент Dowar calls his article on “The State and the Tele- 
phones," in this month's Contemporary lieview, is neither 
enthralling as a story nor convincing as an indictment. It 
would have been more satisfactory in both respects, from his 
own point of view, had he specified precisely the interests 
betrayed, the ownership of those interests, and their money 
value to the claimants. On his own showing the municipali- 
ties will gain nothing by starting telephone business now, 
and it is pretty clear from the “ story ” that they never would 
have gained anything, seeing that the Post Office itself, with 
all its vast resources for effective competition, has been 
signally beaten wherever it has attempted to do battle with its 
licensee, the National Telephone Co. Where the Government 
has failed, no municipality could have succeeded, or is ever 
likely to succeed, unless with the help of an act of confisca- 


Price ІХРЕМСЕ (z 
Abroad, 8d., or 16 cents, or Sr., or 70pf. 


tion, which public conscience would not sanction, even for the 


sake of interests far more urgent and more legitimate than 
any that municipal trading can pretend to. 


d 


Wirz some of the trenchant things said by Mr. Donatp 
about the policy pursued by the Post Office in the past we 
cannot but agree, especially as regards the initial short- 
sightedness which allowed a huge monopoly to take root 
and flourish in rivalry of the telegraphs until it was too big 
and too powerful to be either bought over or controlled. 
In all probability, however, this was a blunder of the 
Treasury rather than of the Post Office. What the officers 
of the department had to do was to make the best of a bad 
business ; and we entirely dissent from the view so strenuously 
argued by Mr. Dowarp that the Post Office ought to have 
handicapped the Telephone Company and virtually subsidised 
its competitors. Such a course would have been a betrayal 
of both; for competition must have ended in disaster all round, 
as Glasgow will learn to its cost if it persists in making 
the experiment. 

IS 

WE regret to notice that Mr. Lams’s name is again dragged 
into this unpleasant business as though he were in some way 
responsible for what Mr. Donaup regards as а betrayal of 
public interests, Mr. Lams, we venture to say, has, on the 
contrary, acted throughout as the instrument of his permanent 
and parliamentary chiefs in the pursuit of what they deemed 
the true interests of the public. Some of these chiefs have 
changed their tune of late; and the Treasury notably is 
beginnning to yield under municipal pressure, and the 
terrors of 1911. But the Committee of Inquiry itself does 
not escape Mr. Donaup’s animadversions. According to him 
the object of its recommendations is “simply to use local 
authorities as a weapon to worry the National Telephone Co., 
and so reduce the loss which the State Departments will 
incur” when its licence expires. If this is a true description 
of the higher official policy, Mr. Lams may safely plead guilty 
to not knowing it until now. What he did know, and what 
everybody else has known, was that the practical’ policy 
pursued towards the Municipalities and the Company was the 
converse of this, and, with all due reservations, was a 
policy approved by the ** State Departments." 


D теч 


Àw English company is being formed to take over the 
manufacture of the Aron meter, not only for this country, but 
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for all the more important European States (including Ger- 
many) and the United States of America. The Company, 
whose direotors are all men well known in the electrical world, 
will have а capital of £250,000, of which £125,000 will be 
offered to the publie in the form of 6 per cent. cumulative 
preference shares. In addition to the 6 per cent. dividend, 
the preference shares are to receive 25 per cent. of the remain- 
ing profits after the ordinary shareholders have been paid 
10 per cent. dividend. The vendors receive £205,000, £80,000 
in cash, and £125,000 in ordinary shares, being the whole 
ordinary share issue. E 

Оов readers will remember that the patent for the original 
. pattern of the Aron meter expired last April, but during the 
‚ 14 years that have elapsed since the invention of the instru- 
ment on the lines of the Ayrton and Perry ''ergmeter" 
it has been modified almost beyond recognition, especially 
under patents taken out between 1892 and 1894. The 
, present. pattern, which we briefly described a year ago, is self- 
. winding and self-regulating, besides being much more compact 
‚ than its predecessor, and the continuous-current type has 
been approved by the Board of Trade. Prof. Ayrton says in 
a report of tests he has made: — The Aron meter as now 
constructed has all the well-recognised advantages of the 
_elock type, while it is freed from its former drawbacks. I 
. find it to be now the most accurate supply meter in the 
. market." It is to be regretted that the instrument is still 
Е only „made in Germany," but we believe that the meters 
for the English market will in future be partly constructed 
in this country, the clockwork alone being procured from 
. abroad. . | | 
| We learn that the Wireless Telegraph Co., being compelled 
to remove from Bournemouth, have established themselves at 

Poole, Dorset, about four-miles distant from their old Bourne- 
mouth establishment. With the same plant and apparatus 
the Company has succeeded in establishing communication 
from Poole with the Needles station without the slightest 
hitch. The distance between Poole and the Needles station 
is 18 miles. 
Tug Marquis of Sarıssury has intimated to the Marquis 

of TWEEDDALE that Нев Masgsty has been pleased to confer 
upon him the Ribbon of the Thistle, vacant by the 
death of the Earl of Mansriztp. This honour is doubtless 
intended as some recognition of the admirable manner in 
which for five years Lord TwrEppaLE represented the QUEEN 
as Lord High Commissioner to the General Assembly of 
the Church of Scotland. Since his lordship quitted political 
life he has been actively engaged upon the directorates of the 
great telegraph companies, and he succeeded the late Sir 
Joun Penner as Chairman of the Eastern, Eastern Exten- 
sion and other companies. He was Chairman of the Anglo- 
Mediterranean Telegraph Co. from 1868 to 1872, when it was 

merged in the Eastern, of which Company he remained Vice- 

Chairman for 24 years. Lord TWEEDDALE is the only surviv- 
ing director of the original submarine telegraph companies. 

He has also been Chairman of the North British Rail- 

way Co. for the past twelve years. His lordship's early 


ways.” 


parallel, the groups being in series. 


career was in the Bengal Civil Service. He was Deputy. 
Commander in Simla and Superintendent of the Hill States 


in Northern India during a period covering the whole of the 


Indian Mutiny, in the course of the suppression of which he 
earned at Simla signal credit. 


— m 


Cable Interruptions and Repairs.— 
Date of Interruption. Date of Repair, 
Bissao—Bolama .................... Aug. 5, 1898 .. — 
Accra Kotonou˙r k Aug. 8,1898 .. 


Sept.18, 1898 ... Oct. 1,1898 

The Willard Third-Rail Traction System.—This system is 
now being tried experimentally on a two-mile section of the 
Long Island railroad in America. Results of the working of 
this section are not yet forthcoming. 

Important Combination of American Companies.—In another 
column will be found an announcement by our New York 
correspondent confirming the rumour of the absorption of the 
Walker Co. in the Westinghouse Co. of the United States. 

Electric Traction in France.—Erratam.—In the note on 
Electric Traction in France in our last issue, the words “ in 
the United Kingdom " should have been added in the last 
line but one. The figures 150 and 400 relate to the track 
mileage in this country. 

The Manchester Wiring Rules.—Mr. C. H. Wordingham 
asks us to call attention to а clerical error which has occurred 
in the new regulations he has just issued. On p. 15, regula 
tion No. 21, the minimum thickness of pure rubber is stated 
to be 0:002in. ; it should be 0-02in. 


Owens College.— The foundation stone of the new physical 
laboratory which is being built at Owens College, Manchester, 
was laid by Mr. Henry Simon on Tuesday last. A large part 
of the laboratory, which has been designed by Prof. Schuster, 
will be devoted to electrical work. 

Personal.—We are informed that Mr. V. A. Fynn bas 
resigned his position on the staff of Messrs. Easton, Anderson 
and Goolden (Limited), now known as the United Ordnance 
Co. (Limited). We are also informed that Mr. J. Н. Woodward 
has resigned the position of chief of the staff of Messrs. Thomas 
Parker (Limited). 

Institution of Junior Engineers. —Tho annual general meeting 
of this institution will be held at the Westminster Palace 
Hotel on Friday, Oct. 14. — On Saturday 24th uli. a party 
of about 100 members of this Society availed themselves of 
the opportunity kindly afforded by Sir David Salomons, Bart., 
to inspect his engineering workshops, laboratories, lecture 
theatre, &c., at Broomhill, Tunbridge Wells. 

Patents Expiring.— Patents No. 12,708 and 18,277 of 1884, 
of which the former expired on the 22nd ult., and the latter 
expires to-day, relate to ‘Improvements in Electric Bail 
They were both communicated from the United 
States by Messrs. E. М, Bentley and W. Н. Knight, and 
describe systems of electric railways in which the locomotives 
are either in series, or divided into groups of locomotives in 
On the 29th ult. Patent 
No. 12,953 of 1884 expired. This patent was taken out by 
Mr. W. H. Davies, Managing Director of the Exchange Tele- 
graph Co. on behalf of Mr. G. B. Scott, of Brooklyn, and it 
describes details in the construction of type-printing telegraphs. 

Telephony in Germany.—Discontent with the single. wire 
telephone system in Germany is spreading. A memorial has 
been addressed by the Chambers of Commerce of Duisburg, 
Barmen, Düsseldorf, Mülheim-on-Ruhr and Solingen, ш oor 
junction with the north-western group of the Society of 
German Iron and Steel Industries and other societies to 
the Secretary to the Post Office, calling attention to the 
serious disturbances produced in the telephones by the electric 
tramways in this important industrial district. The gradual 
increase which is taking place in the number of telephone 
lines and electric railways threatens, say the petitioners, Ю 
endanger the utility of the telephone if some means are not 
adopted to prevent the disturbances. We should not have 
been surprised if a similar petition had been sent in before the 
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electric railways had such а marked effect on the telephone | Prof. R. H. Thurston of Cornell University; “Electricity 


lines. Telephony in the Rhenish- Westphalian industrial dis- 
trict has been always attended with difficulties owing to 
cross-talk, and, in spite of restrictions put on electric tram- 
ways and electric lighting mains by the postal authorities, it 
wil never be properly efficient until metallic circuits are 
adopted. Possibly the unfortunate Prussian telephone sub- 
scriber has been deterred from expressing his dissatisfaction 
too freely by fear of the punishment enforced in Germany for 
the terrible offence of Beamterbeleidigung.”’ 


The United States Patent Office.— The Acting Commissioner, 
Mr. A. P. Greely, has just issued the report of the American 
Patent Office for the year 1897. During the year, 45,661 
applications for patents were received, a greater number than 
in any previous year, and an increase of 1,679 above those 
granted in 1896. It is interesting to compare these with the 
corresponding figures for applications for patents in this 
eountry which totalled 80,958 in 1897, an increase of 765 
over 1896 (see The Electrician, August 26, 1898, p 588). In 
response to the 45,661 applications, 23,729 patents were 
granted, a number which was exceeded in 1885, 1890 and 
1891, in 1891 the total having been 26,292. During the 
past year the citizens of Connecticut have been the most 
inventive on the average in the United States, having obtained 
one patent to every 786 inhabitants. It is also interesting to 
learn that since 1880, 28,457 patents have been granted for elec- 
trical inventions in the United States, representing, it is stated, 
an income of one million dollars to the Patent Office and a. half 
million tothe attorneys. Notwithstanding that the amount ofthe 
receipts over the expenditure has been considerable, and that 
the office has a credit balance of about five million dollars, there 
has been no increase in the force of the Patent Office staff, 
although the work is very much in arrears. At the end of 
December over 11,000 applications were awaiting action, of 
which nearly 8,000 had not even been taken up for examination. 
In the report Mr. Greeley expresses the opinion that “по such 
body of men as compose the examining corps of the office can 
be brought together anywhere else for anything like the salaries 
here paid them. The corps is unsatisfactory only in numbers 
and permanence." In fact & number of the most efficient 
examiners resigned during the year owing to the inadequate 
salaries paid. The Commissioner commends the classification 
of patents practised in the English Patent Office, and particu- 
larly the classified abridgements recently issued, and he recom- 
mends that the American office should copy the mother country 
in these respects. He also advocates an enlargement of the 
library. 

The Society for the Promotion of Engineering Education.— 
The sixth annual meeting of this American Society was held 
in the Walker Building of the Massachusetts Institute of 
Technology, in Boston, on Aug. 18, 19 and 20. The society 

now reached а membership of about 270, and about 70 
members were registered as in attendance, a very large pro- 
portion for a scientific society whose membership is scattered 
over the whole country. The meetings, says the Engineering 
News, were of exceptional interest and value. The Papers 
presented were many of them of a high grade, and the dis- 
cussions were brisk and full of interest. The members seemed 
to be animated with one common purpose, to improve the 
course of education in our engineering schools, and in their 
consideration of this important subject they viewed it from all 
sides, not merely scrutinising the minor details of the courses 
of study, but treating it from the broader standpoints of 
enhancing the dignity of the profession and of advancing the 
Civilisation of the world. Two notable addresses in which 
this broad view was taken were the address of the president, 
Prof. J. B. Johnson, on ** A Higher Industrial and Commercial 
Education an Essential Feature of Our Future Material Pros- 
perity," and Dr. R. H. Thurston’s address on ** The Correct 
Theory and Method of Organisation and Conduct of Profes- 
sional Schools.“ Among other Papers we may mention a 
“Note on the Organisation of an Electrical Engineering 
Laboratory," by Prof. H. B. Smith, of the Worcester Poly- 
technic Institute; The Correct Theory and Method of 
Organisation and Conduct of Professional Schools," by 
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in Engineering Courses o'her than Electrical.“ by Prof. J. P. 
Jackson. of the Pennsylvania State College; and“ The Direct 
Study of Thermodynamies, by Prof. 8. A. Reeve, of the 
Worcester Institute. The Committee on Uniformity of Symbols 
presented their report. They urged the universal adoption of 
symbols, as few in number as possible, but saw no way at 
present of securing this result. Two years ago a committee 
on the subject reported systems of symbols for different 
branches of engine-ring, which are published in the last 
volume of the Transactions, but that committee's report was 
deemed unsatisfa-tory by many members, and а new com- 
mittee on the subject was then constituted. This committee 
now reported that they are unable to prescribe a system of 
symbols which is likely to meet with general favour, and made 
two recommendations: first, that the consideration of the : 
subject of symbols be dropped; nnd, second, that а new com- 
mittee be appointed to consider definitions of the terms used 
in engineering. The first recommendation was adopted 
unanimously, but the second was laid on the table by a large 
vote, and thus disapproved, and tlie committee was then 
discharged. 


Protective Metallic Coatings for Iron and Steel.— At a meet- | 
ing of the Society of Engineers, held at the Royal United 
Service Institution, Whitehall, on Monday last, a Paper was 
read by Mr. Sherard Cowper-Coles on “ Protective Metallic 
Coatings for lron and Steel.” Тһе author commenced by 
pointing out the comparative corrodibility of iron and steel 
under varying conditions, and the importance of the subject 
now that steel, which corrodes more rapidly than iron, is so 
largely used for engineering purposes. He gave some interest- 
ing examples of cases where failures had occurred in engineer- 
ing structures owing to the rapid corrosion of iron and steel. 
He then stated that, up to the present, zinc had been found to 
be the most effective coating, which was due to the electro- 
chemical action set up between the steel and zinc. The author 
also explained that the electro-chemical action set up be- 
tween two different metals made it necessary carefully to 
insulate copper sheathing from the steel hulls of ships, and 
rendered the direct application of copper valueless as a protec- 
tive coating to iron and steel. A short history of the galva- 
nising industry was briefly given, together with details of the 
improvements that have been introduced from time to time. 
À comparison was drawn between hot and cold galvanising, 
and the results obtained when tested by the Post Office test 
{сг determing the thickness of zinc coatings. The method of 
cold galvanising was fully described, and the methods of pre- 
paring iron surfaces for receiving the coating of zinc. А A 
description was also given of some improvements in the acid 
treatment and sand blasting for the removal of mill scale 
preparatory to zincing. The process of sand blasting was 
fully described. The sand blast apparatus consists of an 
air chamber and hopper into which the air is forced at a 
pressure of about 5lb. and projected through a soft rubber 
tube fitted with & steel nozzle. It was stated that the 
harder the surface the more vigorously the small particles 
of sand or shot attacked it. Amongst the most useful appli- 
cations of this process is that of sharpening files and frosting 
glass. The question next dealt with was the cost and output 
of various galvanising plants, and a description was given of a 
special apparatus for the treatment of wires and tubes. Some 
details were given of an American process which has lately 
been tried with some success for the more economical gal- 
vanising of wires. In this process coils or bundles of wire 
are dipped in a bath of molten zinc, and are then placed in a 
centrifugal machine to remove the excess of metal. The 
vexed question of what the formation of zinc sponge is іце; > 
was discussed, and the results of some recent investigations 
were given. The author finally explained the best working 
conditions for electro-zincing, and gave a comparison of the 
actual and theoretical weight of zinc obtained for a given 
amount of electrical energy. In conclusion, attention was 
drawn to cadmium and copper as protective coatings for iron 
and steel, and their advantages and disadvantages compared 
with those of zinc were stated. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fon D'ALBE.] 


Absolute Measurement of Radiation.—Attempts have been 
made by Kundt, Warburg, Graetz, Christiansen and others, 
to determine in absolute measure the radiant energy given out 
by & source of heat. F. Kurlbaum suggests a method which 
should be much superior to any thermometer method, as it 
solves the problem in а more direct manner. The problem 
may be generally stated as follows:—A point source of 
radiant energy gives out а steady supply. which traverses & 
spherical boundary with the velocity of light. The energy 18 
to be intercepted over a certain portion of the spherical 
surface, and completely converted into a measureable form. 
It is evident that a complete absorption of the energy can 
only be effected by an absolutely black body, or at least а 
body which is “black” for the particular kind of radia- 
tion emitted. The author uses 3 bolometer, coated with 
platinum black, in which the absorption is at least propor- 
tional to the intensity of the radiation emitted, whatever its 
wave-length. For further security he proposes to use & hollow 
bolometer constructed on the principle of Wien's “ absolutely 
black” body. In order to be able to measure the receiving 
surface the bolometer is provided with two gratings, the 
second filling up the interstices of the first. The whole is 
introduced into one arm of a Wheatstone bridge, the other 
three arms consisting of thick wires. The resistance and the 
current through the bolometer is measured, and the bolometer 
is then exposed to radiation. Its new resistance is measured, 
and also the current which would be necessary to raise the 
resistance to the same amount. If R and I are the original 
resistance and current, and R, and I, the final values, the 
amount of heat received is (Ril? – RD)e, where cis the specific 
heat ofthe grating. The author made some practical measure- 
ments, and found the excess of heat radiated from a black 
body at 100deg. to another at Одес. to be 0:0781 watts per 
sq. cm. [Ковівлом, Wied. Ann., No. 8, 1898.] 


Current. Curres. Among the methods proposed for record- 
ing the variable magnetic fields due to an alternating current 
those which employ a vibrator free from inertia are the most 
attractive, if not the most useful in practice. F. Braun some 
time ago described a method based upon the varying deflec- 
tion of cathode rays, but it is not on record that good photo- 
graphic results were thus obtained. J. A. Switzer now 
publishes some photographs obtained by proceeding along the 
lines indicated by А. C. Crehore. The records utilise the 
Faraday effect. The amount of magnetic rotation of the plane 
of polarisation of light depends upon its wave-length and upon 
the magnetic field. If a beam of plane-polarised white light 
be passed in the direction of the lines of magnetic force through 
an optically rotating medium, an angular dispersion of the light 
will take place. If then a Nicol is introduced as an analyser, 
certain wave-lengths will be crossed and cut out, and if the 
tinted light is examined through a spectroscope the where- 
abouts of the absorbed light will be indicated by a dark band. 
On varying the magnetic field the rotation will vary, and, 
consequently, also the colour intercepted. Hence the band 
will shift along the spectrum. The motion will correspond 
precisely and; instantaneously to the magnetising current. 
When the current passes through the zero points there will, 
of course, be no rotation and no dark band. But this can be 
remedied by producing an initial rotation by means of a quartz 
plate, after which only, the differences of rotation will be 
recorded. The thickness of quartz should be so chosen as to 
give the narrowest band with the greatest possible dispersion. 
The author appends some photographs obtained. The curves 
clearly indicate the periodicity, but are far too thick to show 
details or delicate variations and ripples. The method is 
evidently more elegant than useful. 

(Switzer, Phys. Rev., August, 1898.) 


... = ĩ 

Continuous-Current Spectra—The current furnished by 
Hittorf’s high-potential accumulator has not been hitherto 
used in spectroscopic work as much as it deserves to be; for 
the continuous current enables us to study gaseous spectra at 
a lower temperature than is otherwise attainable. Warburg 


has shown that the heating of the glowing gas by & continuous 
current vacuum discharge very often does not exceed 100deg., 


and the glow is not due to incandescence, but to something . 
akin to luminescence, to use Wiedemann’s comprehen- 


give expression. The heating is much less than in any 
spectrum produced by the induction coil, and Warburg 


accordingly found a continuous spectrum of mercury 
vapour, hitherto unknown. A. Kalähne has studied these 


spectra with the aid of а battery of 600 cells, which 
enabled him to modify and control in а very exact manner 
the quantity of energy supplied to the gas. He found that 
not only metalloids like nitrogen, iodine and bromine, but the 
metallic vapours of mercury, cadmium, zinc and sodium gave 
band spectra under the influence of the continuous discharge. 
The band spectra may also be obtained by feeble induction 


coil discharges, but are easily replaced by the line spectra. 


More detailed studies were made of the spectra of cadmium © 
and mercury. Contrary to what happens in the case of 
nitrogen, where luminosity and current strength are strictly 


proportional, the luminosity increases more slowly in mercury 
vapour than the current strength, and more rapidly in cad- 
mium vapour. This quite corresponds with the results of 
Arons, who pointed out that cadn.ium is capable of giving a 
very bright line for spectroscopic work, which may be pro- 
duced by letting the discharge play between electrodes of 
cadmium amalgam. [КлсАнхв, Wied. Ann., No. 8, 1898.) 


DH с ын шы 8 
Disintegration of Incandescent Fires. — When air is deprived 
of its suspended particles and thus rendered incapable of 
forming a mist out of water vapour or of harbouring electric 
charges, these properties may be restored by maintaining & 
wire in & state of incandescence in it for a short time. This 
is due to the fact that the wire is disintegrated. Such disin- 
tegration does not take place in hydrogen. W. Stewart has 
made some experiments in which he determined the disin- 
tegration of a glowing platinum wire in various media by 
observing its percentage diminution of weight. He found 
that as disintegration goes on the rate of disintegration 
gradually decreases. Also that disintegration is not affected 
by the moisture of the air, nor by surrounding the wire by a 
brass tube put to earth. It is evident that the phenomenon 
is somehow connected with the presence of oxygen, but 
whereas exhaustion of the air diminishes the disintegration 
of a platinum wire, it increases that of a palladium wire. 
(Stewart, Wied. Ann., No. 9, 1898.] 


JS 8 

A New Electro-Thermal Relation. — The law of Wiedemann 
and Franz declares that, to a first approximation, the eleetri- 
cal and thermal conductivities of metals have а constant 
ratio. O. Wiedeburg has discovered & new relation between 
the electrical and thermal properties of metals. The metals 
can be arranged according to their emissitivities in а series 
which corresponds to their thermal and electric resisti- 
vities. In other words, the higher the specific resistance of а 


metal, the greater is its power of radiating heat. Only 8 © 


rough correspondence of this nature can at present k 

traced, but such approximate laws are of supreme value in 
crystallising our ideas, so to speak, and suggesting further 
tests on the one hand and further theoretical advances on the 
other. The very existence of exceptions to the law is useful 
for discovering the real causes. An exception occurs for the 
new law in the case of nickel, whose radiating power is too 
small. But then nickel is a magnetic metal, and & peculiar 
behaviour may be expected from it. Alloys, also, though 
among themselves they obey the law, do not fit in among the 
pure metals. Iron was apparently not tested. Steel fits In 


is left out of consideration, say, the hardness. To judge from 
the change of electric resistance of bismuth in a magnetic 
field, a corresponding change of emissivity might be expecten. 
The author has not tested this yet, but Buisson’s failure to 
detect a modification of the transparency of thin layers 0 
bismuth in & magnetic field leads him to expect a negative 
result. For the present we know that silver has the lowest 
and bismuth the highest radiating power among pure metals. 
The emissivity of the latter is closely approached by а copper 
manganese alloy containing 30 per cent. of manganese. 
[WiEpeBvna, Wied. Ann, No. 9, 1898.) 


among the alloys. Most probably some determining factor 
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THE NEW TWIN-SCREW CABLE STEAMER 
* ANGLIA." 


The trial trip of the new twin-screw cable steamer “ Anglia," 
owned by the Telegraph Construction and Maintenance Co., 
took place on September 24th, between Barrow and the 
Liverpool North-West Lightship. The distance on the two 
journeys, going and returning, was 60 knots, resulting in 
an average speed of 18:5 knots per hour. The builders, 
Messrs. Vickers, Sons and Maxim, of Barrow, were repre- 
sented by Mr. A. Adamson, director, and Mr. W. Shuter, 
managing director, Mr. F. R. Lucas, engineer-in-chief ; Capt. 
W. R. Cato and Mr. C. Crook, were present on behalf of the 
Telegraph Construction Company, together with Mr. G. Scott, 
the naval architect of the vessel. | 

The principal dimensions of the new vessel are as follows :— 
Length, 467ft. overall; breadth moulded, 54ft.; depth, moulded 
from top of keel to spar deck, 86ft. She has a double bottom 
4ft. 8in. high, and water ballast capacity of 1,400 tons. 
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tected in steel insulated tubes. Amidships, under the bridge 
deck, is the dining saloon, and sleeping rooms for the staff 
and officers of the ship, together with kitchen, pantry, bath- 
rooms and other offices. The spar deck, bridge deck, and 
navigating bridge are laid with East India teak planking. 
The main engines are two sets of the triple-expansion inverted 
direct-acting type, having cylinders 22in., 853in. and 6lin. 
diameter respectively, with a stroke of 48in. There are four 
single-ended steel boilers 16ft. 4in. diameter, 10ft. 10in. long, 
with four furnaces each. The working pressure is 195lb. per 
square inch. The indicated horse-power on the trial trip 
was 4,000. The propellers are four-bladed, of bronze. 

After the trial trip, which was most satisfactory in every 
respect, the ** Anglia " was handed over to the command of 
Capt. W. R. Cato, who then brought her round to the Thames. 
She is now moored off the Company’s works at Greenwich, to 
be fitted with four cable tanks, her paying-out and picking-up 
machinery, &c. The machinery is to be of the latest con- 
struction and design. The tanks and machinery have been built 
at Greenwich by the Telegraph Construction Company,| and 


The Telegraph Construction and Maintenance Co.'s New Cable Steamer “ Anglia.” 


Fully loaded to Suez Canal draft she can carry 8,620 tons 
deadweight. There are four steel pole masts fitted with 
derricks. The anchor gear is of the most modern kind, and 
the anchors of the stockless pattern. The steam-steering 
engine is carried on the tiller (thus doing away with all 
chains), and is controlled by a telemotor from the bridge. 

The electric lighting of the ship is in duplicate. The dynamos 
are coupled direct to the engines, and the light leads are pro- 


include many improvements, dictated by the experience of the 
Company's engineer and staff. Her first voyage will be for 
the purpose of laying & cable for the Eastern Telegraph Co. 
from Gibraltar to Malta апа Alexandria, on which she will 
shortly be despatched, with a total length of 2,181 miles of 
cable, weighing some 4,650 tons. 

‘The photograph, which we reproduce, shows the Anglia” 
moored off the Company's extensive works. 


THE MECHANICVILLE-SCHENECTADY POWER 
TRANSMISSION PLANT.* 


At а point on the upper Hudson River, near Mechanicville, 
N.Y., there has been under construction during the past year an 
admirably-designed plant for the development of the water power 
there available and its transmission electrically to distant points.t 
The site is only two miles from Mechanicville, 11 miles from Troy, 
and 18 miles from Albany, in each of which places large quantities 
of power will, without doubt, find а market. But most important 
of all, it is only 17 miles from Schenectady, where, covering not 
less than 130 acres of ground, the largest electrical works in the 


- 


From the Electrical World of New York. 
T See also the Electrical World, November 13, 1897. 


world are operated from an extensive steam plant with which the 
electrical power from the Mechanicville cataract can readily compete. 

À point was chosen for the hydraulic development where the 

hysical conditions were ideal for a dam and power house. The 
nks and bottom of the river are of rock, as is Bluff Island, which 
divides the Hudson into two channels, and here during the greater 
part of the year is water sufficient to produce from 7,000 н.р. 
to 10,000 H. P. The island is about one-third of the distance across 
the river from the western bank, the combined width of the two 
channels being about 1,200ft. The western channel is used for the 
head and tail races. 

Dams.—The power house starts from the west bank and extends 
out into the river about 215ft., and is connected with Bluff Island 
by a concrete dam, 26ft. high above the bed of the river, 10ft. wide 
on top, and 18ft. wide at the base. The up-stream face is vertical 
and the down-stream face sloping. The top of this dam is at an 
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elevation that the water will never reach, thus no provision is | and 6ft. high, and opened and closed by a hoist operated by a hand 
made to take care of falling water on the down-stream side, but | gear. The eastern dam is practically а solid rock wall, capable of 
the dam is provided with four arched waste gates, 4ft. wide and 6ft. | safely resisting any flood. It was severely tested in the spring of 
din. high, operated in the same manner as those in the main dam. | 1898, when a flood of extraordinary proportions came against it, yet, 
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Fic. 1.— The Main Dam and Waste Gates. 


The main dam is on the eastern side of the island. It is built | notwithstanding the fact that the dam was green, the flood in no 
entirely of concrete, as indeed is the entire construction with the | manner injured it. To prevent any floating rubbish, ice or logs 
exception of the upper walls of the power house. The up-stream | reaching the rocks or choking the waste gates, a floating wooden 
face is vertical, the down-stream face is curved, and provided with | boom stretches from the western end of the spillway diagonally for 
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Fic. 2.—Power House from Up-Stream Side. 


а horizontal apron 14ft. wide, which throws the falling water off | a distance of 400ft., to the edge of the normal river bank, and then 
horizontally, and thus effectually prevents wash or scour of the toe | for a distance of 1,000ft. to the main embankment of the Mechanio- 
of the dam. The dam is 166. high above the river bed, 8ft. thick | ville highway. It is anchored to a line of stone-filled cribe. 

immediately below the crest, 16ft. thick through the base, and 30ft. The Power House.—The power house lies between the west bank 
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Fic. 5.—View of Power House, showing Boom and Crib to Arrest Floating Refuse. 


thick through base and apron. It is set between massive abut- | and the short concrete da А ly filling the space between tbe 
ments anchored to the rock sides of the river bank and island. | island and the west bank of ‘the ives Tt is p ically а coi 
The length of the spillway between abutments is 800ft. In the | tinuation of the dam, and, like the latter, is of concrete, with the 
western abutment are twelve arched waste gates, each 4ft. wide | exception of the upper walls. The foundations are carried dows to 
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elevation that the water will never reach, thus no provision is | and 6ft. high, and opened and closed by a hoist operated by a hand 
made to take care of falling water on the down-stream side, but | gear. The eastern dam is practically a solid rock wall, capable of 
the dam is provided with four arched waste gates, 4ft. wide and 6ft. | safely resisting any flood. It was severely tested in the spring of 
9in. high, operated in the same manner as those in the main dam. | 1898, whena flood of extraordinary proportions came against it, yet, 
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Fic. 1.— The Main Dam and Waste Gates. 


The main dam is on the eastern side of the island. It is built | notwithstanding the fact that the dam was green, the flood in no 
entirely of concrete, as indeed is the entire construction with the | manner injured it. To prevent any floating rubbish, ice or logs 
exception of the upper walls of the power house. The up-stream | reaching the rocks or choking the waste gates, a floating wooden 
face 1з vertical, the down-stream face is curved, and provided with ' boom stretches from the western end of the spillway diagonally for 
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a horizontal apron 14ft. wide, which throws the falling water off | a distance of 400ft., to the edge of the normal river bank, and then 
horizontally, and thus effectually prevents wash or scour of the toe | for а distance of 1,000ft. to the main embankment of the Mechanic- 
of the dam. The dam із 16ft. high above the river bed, 8ft. thick | ville highway. It is anchored to a line of stone-filled cribs. 

immediately below the crest, 16ft. thick through the base, and 30ft. The Power House.—The power house lies between the west bank 


Fic. $.—View of Power House, showing Boom and Crib to Arrest Floating Refuse, 


thick through base and apron. It is set between massive abut- | and the short concrete dam, nearly filling the space between the 
ments anchored to the rock sides of the river bank and island. | island and the west bank of the river. It is practically а ocon- 
The length of the spillway between abutments is 800ft. In the | tinuation of the dam, and, like the latter, is of concrete, with the 
western abutment are twelve arched waste gates, each 4ft. wide | exception of the upper walls. The foundations are carried down to 
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bed rock, and the house is carried on heavy steel box web girders 
resting upon steel I beam columns. The latter are embedded in 
concrete walls carrying arches spanning the tail races and forming 
the floor of the generator room and the wheel flumes. The division 
walls form & separate And distinct tail race, 22ft. wide, for each 
Bet of turbines from which the water may be shut out at will. The 
house is divided into two parts by a thick head wall The up- 
stream part contains wheel chambers for seven 1,000 н.р. wheels, 
of which five are at present occupied, and also for two exciter 
wheels. The down-stream portion contains the wheel governors, 
and the electrical apparatus. The length of the power house 
proper is 257ft. ; the width of tho dynamo room between head 
wall and south wall 34ft., and the width of the wheel chamber 


Fic. 8—One of the Flumes. 


portion 32ft. At the western end an extension built of brick runs 
up-stream about 87ft. A retaining wall runs down-stream from the 
power house along the western bank at a distance of 50ft. The 
western stream running between the bank and the island forms the 
fore-bay, 300ft. long. The main tail race is 205ft. wide and joins ' 
the main stream 750. below the power house. 

А 20-ton crane runs the entire length of the dynamo room. In 
front of the wheel chambers and running the entire length of the 
power house is a trash rack of steel bars supported on a frame | 
work of steel channel and I beams. 

Turbines.— Each main turbine consists of two pairs of 42in. 
horizontal Victor turbines, built by the Stillwell-Bierce and Smith 


Fic. 9.— The Wheel Governors. 


Vaile Company, of Dayton, Ohio. The rating of each set of four 
wheels under an 18ft. head is 1,000 n.p. The turbines for each 
exciter consist of three 18in. Victor cylinder gate wheels (arranged 
as one pair with а central discharge and one single wheel) having, 
at 250 revolutions per minute, a total of 300 n.r. The quarter-turn 
draft tubes of the single wheels are brought through the wall 
beneath the station switchboard. Two draft tubes lead from each 
main turbine, ied aul of wheels having а common central dis- 
charge, the forw tube descending straight into the tail race 
beneath the flume, the up-stream tube curving down-stream and 
flaring outward. 


Wheel Governors.—The speed of each set of main wheels is regu- 
lated by a Geisler electro-mechanical governcr, mounted on a 
platform directly over the turbine shaft, and between the head 
wall and the generator. The gates can be moved through their 
full travel, should the full current be thrown on or off, in six. 
seconds. The governors controlling the exciter-wheel gates are 
improved Snow " governors, which rapidly bring the speed to 
normal when changes are neither frequent nor heavy. 

Generators. — The generators are unitooth, three-phase, 40-pole, 
750-kilowatt General Electric Co. machines, having internal 
revolving fields and stationary armatures, and wound to deliver 
36 amperes of current at a periodicity of 38 cycles and a pressure 
of 12,000 volts to the transmission lines when running at 114 revo- 
lutions per minute. The alternators are similar in their main 
characteristics to those successfully used in the development of the 
power of the Lachine Rapids at Montreal.* The armature frame 
or ring is of the box type, 15ft. 4in. in diameter and 36in. wide. 
It is bolted to à base, along which it may be moved parallel with 
the shaft, in order that the revolving field spider and poles may be 
uncovered should occasion arise. The armature winding is pro- 
tected on each side by iron shields. The field ring carries 40 poles, 
and revolves on a shaft 1бїп. in diameter coupled rigidly to the 
turbine shaft. The dynamo shaft is extended at the other end for 
coupling to a vertical steam engine in case of necessity. 

The following reasons for selecting this type of alternator have 
been given by Mr. C. P. Steinmetz, of the General Electric Com- 
pauy. In addition to the advantage which the stationary armature 
type has over the stationary field type in allowing а high-transmis- 
sion voltage to be taken directly from the armatures, it allows of а 
fairly low saturation of the magnetic circuit, giving an almost 
straight saturation curve. This is preferable in power transmis- 


Fic. 10. —Switchboard and Exciters. 


sion, since а considerable increase in the voltage may be obtained 
if needed to cover excessive drop in the lines due to heavy loads, 
and the voltage may be maintained even if the speed remains low. 

The exciters are placed one on each side of the stairway leading 
to the switchboard gallery. They are six-pole, 100-kilowatt, 125- 
volt standard General Electric machines, with ribbed field framee 
and toothed core armatures. 

Switchboard.—The switchboard, erected on a gallery along the 
north wall of the dynamo room, is built up of nine panels of blue 
Vermont marble. Of these nine panels, five are used for the 
generators and two for the feeders ; one is the total output panel 
and the ninth is fitted for the control of the exciters. The gene- 
rator panels occupy the left end of the board, and room on the 
gallery is left for two additional panels. The feeder panels are on 
the right end ; the total output panel is between these and gene- 
rator panels and the exciter panel is the third panel from the left- 
hand end of the board. : 

Each generator panel is equipped with the following instru- 
ments. One inclined coil alternating ammeter reading to 75 
amperes for the main current, and one direct-current ammeter 
reading to 150 amperes for the field-exciting current. Above 
each of these is a pilot lamp and between the pilot lamps is a Syn- 
chronising lamp. Beneath the two ammeters is an inclined co 
voltmeter reading to 15,000 volts, and beneath this instrument аге 
three single-blade, double-throw, quick-break, high-tension switches, 
each mounted upon corrugated cones of hard rubber. Similar 
studs support the 'bus bars. The corrugations give a total distance 


of about 8in. between the metal and the aurface of the marble on, 
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each side. As these switches are to break current at 12, 000 volts | lamps, two circular dials, 1, OO0O- ampere ammeters, one voltmeter 
they are tested by opening circuits carrying 21,000 volts. The | reading to 150 volts, one four - position voltmeter switch, one 
switches are without handles. An eye is made in the end of each | synchronising switch, two 800- ampere, triple-pole, double-throw ` 
blade into which a hook at the end of a stick may be inserted and | main switches and two packed card rheostats. 
the switch opened by the attendant from a safe distance. Further, The two-feeder panels are similar to each other in every respect. 

io prevent any jumping from blade to blade marble barriers are | Each outgoing line is provided with ап independent ammeter 


Fia. 11.— The Dynamo Room, 


placed between them. On the back of the panels are the high- | reading to 150 amperes and a quick-break, double-throw, high- 
tension fuse blocks, which, designed for 20,000 volts, are of the | tension switch, similar to those on the generator panels, and 
snap-break expuleion type. These blocks are removable as a | similarly mounted on the board. Mounted also on corrugated 
whole, and are fitted with blades which connect them with terminal | hard-rubber supports are the six-circuit breakers or automatic 
clips supported from the panel by hard rubber studs, 3Àin. high. ' plunger switches. These consist simply of long copper rods capable 
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t Fia. 12.—Bird's-Eye View of the General Electric Company's Works. 
* 
à Tho aluminium fuse is held tightly in the block between two | of sliding lengthwise in vertical rubber tubes. Each is held by a 
y pivoted armas attached to springs which put a strong tension on, and | trigger and forced downward suddenly, when released, by a strong 
z thus the duration of the arc is minimised. | helical spring, opening the circuit at ita upper end. The triggers 
: The field rheostata are hung beneath the gallery and are operated | are actuated by а rock arm so that all three poles may be opened 


| through gears. The panel for the two exciters carries two pilot | simultaneously. On the upper part of each feeder panel are also two 
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single-phase integrating wattmeters and the current and potential 
&ransformers therefor. 

On the front of the output panel are two Thomson integrating 
wattmeters for balanced three-phase circuits, each reading to 300 
amperes, and 12,000 volts and 12 triple-pcle, single-throw, 100- 
ampere switches, with fuses for the lighting circuits. On the back 
are the potential and current transformers for the meters. The 
line is protected by double-pole, 2,000-volt, short-gap, lightning 
arresters, connected six in series to give the necessary number of 
spark-gaps, which are each gin. long. They are placed in а small 
house, 15ft. square, near the first pole, the line running under- 
ground from Ше power station to the arrester house. 


The lead-covered loads from the generators are laid in ducts in 
the floor. Rubber-covered wire is used for the field connections. 
The cables rise on a frame from the duct to the floor of the gallery, 
through which they rise to the board. From the back of the board 
the line wires rise to supports bolted to the I beam on the north 
wáll, which supports one of the crane runways. 


The line from Mechanicville to Schenectady is the only one at 
resent laid down. It consists of three No. 000 B and S gauge 

hare wire. The circuits are carried on poles 30ft. to 60%. long, and 
all Sin. in diameter at the top. Each pole carries one cross-arm, 
on one side of which аге two porcelain insulators of the triple- 
petticoated type, a third being on the other side. For lightning 
protection a barbed wire, frequently grounded, runs along the tops 
of the poles. The line takes a westerly direction to East Glenville, 
and then due south to Schenectady. At the end of the Glenville 
bridge over the Mohawk River it is carried down to the ground and 
connected to three cables of No. 1 gauge stranded copper, insulated 
by lin. rubber and three-thirty-seconds-lead sheet, laid in three 
separate ducts of terracotta conduite. "These cables run 1,700ft., 
after which the line rises to poles again and continues to the works 
of the General Electric Company. 

The introduction of this transmitted electrical power into the 
factory will work а considerable change. At present all the 
machinery is driven by electric motors, while the testing depart- 
ment demands an independent supply of current for the work it 
carries оп. There are, therefore, two distinct generating plants. 
The 550-volt meters in the testing department are supplied from 
an engine-driven, multipolar generator of 600-kilowatt capacity, 
while a smaller engine drives à number of exciters, which allows 
of independent control of the excitation of all machines in this 
department. The factory is operated by а number of 250-volt motors 
running on the same circuit as the factory lights. These motors will 
not be changed and the steam plant which ре them will be re- 
tained as a reserve in case the power from Mechanicville should fail. 
The large engine driving the 50-kilowatt multipolar generator will be 
replaced by a 500-kilowatt synchronous motor coupled to a direct- 
current generator. This motor isa 12-pole, 400 revolution machine 
of the revolving field type, wound to take 10,000 volts direct. 
The small engine driving the exciters is to be replaced by a 100 
kilowatt synchronous motor—an eight-pole, 600 revolutions per 
minute revolving field machine similarly wound. This disposition 
renders this department independent of everything but the speed 
of the mechanicville generators, which will be kept as nearly as pos- 
sible constant. 

The three rotaries supplying 250-volt current to the factory 
motors are 10-pole, 400 kilowatt, 480 revolutions per minute 
machines, having two commutators and two sets of collector rings 
connected to two independent windings on the armature. The 
commutators at each end are, of course, inside the main bearings, 
but the collector rings overhang the latter. They receive the three- 
phase current from independent secondary coils of the same set 
of air blast transformers. When the two commutators are con- 
nected in multiple they furnish direct current at а normal pressure 
of 250 volts, but as they may be called upon to furnish current to 
the testing department in case the demand exceeds the supply from 
the synchronous motor-driven machine, they may be connected in 
series to give 500-volt current, operating in parallel with the railway 
generator, driven by the synchronous motor in the testing depart- 
ment. 

The rotaries will normally be operated in parallel at 250 volts, 
and all the factory motors, the factory railway and all the factory 
lighting will be operated from the same direct-current circuit, the 
latter on the three-wire system, the neutral of the three-wire system 
being secured by connecting the secondaries of the step-down trans- 
formers, feeding the rotaries in Y, the common point of which gives 
а balanced voltage between the direct-current terminals. 

The entire construction of the dams, power house and lines has 
been carried out by the National Contracting Co., of which G. M. 
Furman is general manager, R. A. Mathews superintendent, and 
J. A. Leonard constructing engineer. The electrical equipment 
is furnished by the General Electric Co. and the hydraulic equip- 
ment by the Stillwell-Bierce and Smith-Vaile Co., of Dayton, 
Ohio, to which company was confided the entire development 
contract. It took the Hudson River in ite natural condition and 
turned over to the operating company the plant in running order. 


THE ESTABLISHMENT OF A NATIONAL PHYSICAL 
LABORATORY. 


The Committee, appointed by the Treasury in August last 
year, to inquire into the desirability of establishing a National 
Physical Laboratory have now issued theirreport. The refer- 
ence to the Committee was: To consider and report upon 
the desirability of establishing a National Physical Laboratory 
for the testing and verification of instruments for physical 
investigation: for the construction and preservation of stan- 
dards of measurement : and for the systematic determination 
of physical constants and numerical data useful for scientific 
and industrial purposes—and to report whether the work of 
such an institution, if established, could be associated with 
any testing or standardising work already performed wholly 
or partly at the public cost." The members of the Committee 
were: Lord Rayleigh (Chairman), Sir Courtenay Boyle, Sir 
Andrew Noble, Sir John Wolfe Barry, Mr. W. C. Roberts- 
Austen, Mr. Robert Chalmers (of the Treasury), Prof. A. W. 
Rücker, Mr. Alexander Siemens and Prof. T. E. Thorpe. 
The following is the text of the Report :— 


1. Before coming to a decision on the matters entrusted to our considera- 
tion, it appeared desirable in the first place to ascertain what means are 
at present available for the performance of the several classes of scientific 
work enumerated in the reference, and to this end the Committee have 
taken evidence respecting the Board of Trade Standards Department and 
Electrical Standardising Laboratory, and have also visited these labora- 
tories, After obtaining information on this subject the Committee 
examined other witnesses in order to ascertain how far existing facilities in 
these respects meet the demands of science and industry. Of these 
witnesses а large proportion were nominated, at the request of the 
Committee, by scientific and technical institutions. The names of these 
institutions and of the gentlemen who were respectively nominated to 
represent them are given in the list of witnesses appended to the minutes 
of evidence. Many of the witnesses also represented large mauufacturing 
and commercial interests. The Committee have also visited the 
Physikalisch-technische Reichsanstalt, and the Konigliche Mechanisch- 
technische Versuchsanstalt, at Charlottenburg, and the Königliche 
Magnetische Institut, at Potsdam, to obtain information as to foreign insti- 
tutions in which work of the kind indicated in the reference is performed. 

2. It will be convenient to state shortly the origin and scope of the work 
of the Board of Trade laboratories. The Standards Department of the 
Board of Trade was established to carry out the provieions of the 
Standards of Weights, Measures and Coinage Act, 1866. The duties of 
the department have been considerably extended, particularly by the 
Weights and Measures Acts, 1878 and 1889, and the Coinage Act, 1870. 
They may be summarised as follows: N 

To preserve and restore in case of loss or injury the Imperial, Parlia- 
mentary and secondary standards of weights and measures ; to construct, 
if required, and verify new denominations of standards being equivalent to 
or multiples or aliquot parts of the Imperial weights and measures ; and to 
construct, if required, Board of Trade metric standards. І 

To conduct such comparisons, verifications and other operations with 
reference to standards of measure and weight in aid of scientitic research 
or otherwise, as the Board of Trade may deem expedient. 

To compare at stated intervals the Parliamentary copies of standards 
with each other and with the Imperial standards, and to compere the 
Board of Trade standards with the Parliamentary copies, and, if necessary, 
to adjust or renew them. 

To compare, verify, re-verify and stamp local standards of weights and 
measures. 

To re-verify at stated intervals the coin weights of the Royal Mint, and 
the decimal series of reference bullion standard weights, and to compare, 
verify and stamp such coin weights as may be submitted to them. 

To preserve and produce at the trial of the pyx the standard trial plates 
of gold and silver. | 

To preserve and verify at stated intervals the Board of Trade model 
gasholders, and to verify, re-verify and stamp standard gas measuring 
instruments for the use of local authorities. а 

To preserve а model of the apparatus for testing petroleum described in 
Schedule 1 to the Petroleum Act, 1879, and to compare with such model, 
and verify, every apparatus constructed in accordance with the Act, which 
is submitted to them for that purpose. 

5. The electrical standardixing laboratory of the Board of Trade was 
established as the result of the representations of a joint deputation from 
the London Chamber of Commerce and the Institution of Electrical 
Engineers, which in 1889 requested the then President of the Board of 
Trade, Sir Michael Hicks-Beach, to take steps for the establishment of an 
electrical standardising laboratory. The department has undertaken to 
verify electrical instrumenta for the measurement of current, pressure, 
power, quantity, energy and resistance, but not the certification of inte- 
grating meters for use in connection with supply. At the laboratory are 
preserved the standard instruments for the measurement of electrical 
quantities ; the testing of meters as sub-standards or for scientific purposes 
is also undertaken. 

4. The Board of Trade have power, under the Weights and Measures 
Act, 1889, to cause to be made and duly verified such new denominations 
of standards for the measurement of electricity, temperature, pressure, OF 
gravities, as appear to them to be required for use for trade. Under the 
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same Act they have power to charge and take such fees as may from time 
to time be approved by the Treasury for the comparison of weighta and 
measures, not being standards for the use of a local authority or their 
officers, and not being coin weights, and for the examination or testing of 
weighing or measuring instruments. 

б. In general the Committee are of opinion that the appliances and 
facilities of the Standards Office and of the Electrical Standardising 
Laboratory are fairly adequate for the performance of their statutory 
duties. They understand, however, that on account of want of means 
for the chemical analysis of the materials used їп the construction of 
standards, those Offices would find some difficulty without extraneous 
assistance with regard to any new standards that might be required. 

6. They further desire to point out that many physical constants and 
data and numerical expressions are necessarily used in connection with 
standards and the standardising of instruments. Some of the data now in 
йге at the Standards Office are known to require correction, and in the 
case of others further investigations appear to be desirable. "There is, 
however, nolegal obligation on the Board of Trade to establish new data 
and numerical expressions, and in consequence of the smallness of the staff 
of the Office the work of the department is limited to that which is strictly 
enjoined by the Acts of Parliament. The department is at the present 
time chiefly dependent for more exact knowledge on such investigations as 
may be undertaken at the Bureau International des Poids et Measures at 
Paris, or by foreign institutions eimilar to that contemplated in this 
country. 

7. The electrical units being based upon theoretical definitions are on a 
somewhat different footing from units of weights and measures. Investi- 
gations are continually being made as to the degree of accuracy with which 
the legal standards represent the absolute values. Furthermore, there is 
eome uncertainty as to tbe permanence of the standard instrumenta. 
Investigations on both these points are being carried out systematically at 
the Reichsanstalt, but there is no provision for such work at the Board of 
Trade Electrical Laboratory or at any other public institution in this 
country. It is, however, in the highest degree desirable that the Govern- 
ment department which is the custodian of the standards should under- 
take, or have official relations with au institution which can undertake to 
carry out or to verify the resulta of such inquiries. 

8. As has been mentioned, under the Weights and Measures Acts, 1889, 
the Board of Trade have power to make such new denominations of 
standards for the measurement of electricity, temperature, pressure or 
gravities as may appear to be required for use in trade. Before any such 
standards are legalised а considerable amount of investigation is probably 
necessary; but the appliances of the Board of Trade laboratories are not 
in general sufficient for such work. It would be of material assistance to 
the department if the investigations, when required, could be made in a 
laboratory such as is contemplated in the reference. The Committee are 
of opinion that physical inquiries relating to standards are of the highest 
scientific and industrial importance, and that provision should be made 
whereby they can be carried out by & specially constituted body. They 
consider that both the above-named departments of the Board of Trade 
would derive much advantage from the power of consultation with such a 


у. 

9. There is much evidence that further facilities аге needed by the 
publie for the standardising and verifying of instruments, both for 
scientific and commercial use ; and also that it would be of great benefit 
to trade if means were provided for the public testing of the quality of 
certain classes of materials. In particular the Committee desire to draw 
attention to the evidence which has been laid before them as to the 
difficulties arising in certain Government Departmenta in their dealinga 
with contractors and others which might be overcome by the establishment 
of an independent testing authority. It would neither be necessary nor 
desirable to compete with or interfere with the testing of materials of various 
kinds as now carried out іо private or other laboratories ; but there аге 
many special and important tests and investigations into the strength and 
behaviour of materials which might be conducted with great advantage at 
a laboratory such as is contemplated in the reference. As illustrations we 
may mention investigations into the behaviour of metals and other 
substances under continuous or alternating stresses, which investigations 
are not, во far as we know, conducted at the present time at any testing 
institution in this country, and which could only be undertaken with 
satisfactory and authoritative results at a pnblic laboratory. 

There are other investigations, such as those into the strength and 
durability of metals, as influenced by alloying, which are of great impor- 
tance in connection with the industrial interests of this country, and 
which would fall very properly, in our opinion, among the duties of a 
public institution. Again, the pressure of the wind on surfaces of 
differing areas and shapes is a subject which demands public inveatigation, 
and which, though it is а matter of great importance as affecting 
structures, has never been, we believe, authoritatively determined. We 
could give other instances of the same nature, and have merely referred to 
the above subjects аз examples of such matters as would, in our opinion, 
be proper for investigation at a public institution, as distinguished from 
the ordinary testing of materials used in commerce ог in construction and 
machinery, which can be and is now efficiently conducted at private estab- 
lishinents. 

10. The testing of instruments at the Board of Trade Laboratories 
might be considerably extended if the staff of these laboratories were 
increased; but there are numerous classes of instruments which do not 
fall at present within the scope of their work, inasmuch as there are no 
legal standards whereby the instruments could be tested, and it does not 
appear to be necessary that such legal standards should be established. 
The Committee are of opinion tbat a public laboratory, in addition to the 
advantage to be obtained by the scientific investigation of problems useful 
to industry, would be of great practical use to the commercial community 
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in testing the various forms of measuring instruments which cannot at 
present be tested under any legal authority. | 

1l. For many years the testing of certain instrumenta has been carried 
out at the Kew Observatory under the direction of the Kew Observatory 
Committee of the Royal Society. There is much evidence that the exiat- 
ence of these teats has been of great benefit to both science and industry. 
On the one hand it enables the maker to give, or the purchaser to obtain, 
an independant and trustworthy statement as to the quality of the instru- 
ment. On the other hand the existence of the tests has led in many cases 
to a marked improvement of the instruments ; and similar results may be 
anticipated by an extension of these facilities to other branches of industry, 

12, The Kew Observatory is a Government building, leased to the Royal 
Society at a nominal rent, situate in the Old Deer Park, Richmond, which 
is Crown property. The institution has an endowment, the Gassiot Fund, 
producing about £470 per annum. From the Meteorological Office it 
receives annually £400, part of which is the ordinary grant made to a first- 
claes meteorological station, the remainder being for scientific assistance. 
The fees received for the verification and testing of instruments amount to 
about £2,000 per annum. The institution is self-supporting, and has 
usually a small annual balance which is devoted to scientific investigation 
and to the extension of the work, including the erection of new buildings, 
when required. The funds at the disposal of the Observatory Committee 
are, however, quite inadequate to any considerable extension of its opera- 
tions. The work done with restricted means has been very useful. The total 
number of instruments annually verified or tested is about 22,000. Among 
tbese are included watches, thermometers, sextants, barometers and other 
apparatus used for scientific or industrial purposes. Evidence was given of 
the beneficial effect which Kew has exerted on the watchmaking trade, and it 
is noteworthy that this is due to the introduction of tests for which there was 
little or no previous demand on the part of the trade, though there is now 
keen competition among the best makers to secure a high placein the 
report which is annually issued. In the opinion of the Committee the 
principles which underlie the proposal for the establishment of a National 
Physical Laboratory bave been tested on а comparatively small scale at the 
Kew Observatory with the most satisfactory results. 

13. The testing arrangements of the Physikaliach-technische Reichsanstalt 
and of the Mechanisch-technische Versuchsanstalt at Charlottenburg are 
far more complete than those at present available in this country, and the 
Committee understand that not infrequently English manufacturers are 
compelled to apply to these institutions for certain teste. Further there 
is reason to believe that the fact that investigations of the highest order 
are conducted in these institutions gives a greatly enhanced value to the 
certificates that they issue. 

14. The Physikalish-technische Reichsanstalt was established on a site 
presented by Dr. Werner von Siemens. The cost of the buildings and 
equipment amounted to £175,000 ; and the annual expenditure is about 
£15,000, of which only a small part is covered by fees. The institution 
is divided into two parts, the First Division undertakes physical investiga- ' 
tions and measurements for the solution of scientific problems of 
theoretical or technical importance which cannot be undertaken by private 
persons or colleges ; also the solution of problems properly falling to the 
Second Division whenever they cannot be dealt with by the means at the 
disposal of that Division. The Second Division carries out physical or 
physico-technical investigations, which are either ordered by the superior 
department (the Home Office), or are likely to be of assistance to scientific 
instrument making, ог to other branches of German industry. Further it 
is charged with the duty of standardising or verifying instruments and 
apparatus not included under the law of weights and measures ; also of 
constructing instruments and mechanical apparatus for the Reichsanstalt, 
and in special cases for other State institutions and for manufacturers. 
Both divisions are under the superintendence of a director of high scientific 
attainments and position, who is supervised in the execution of his duties 
and in the nature of the work undertaken or projected by a committee 
(the Curatorium) appointed by the Emperor. The staff of the institution 
numbers over 70 persons, among whom are permanent officials (at the 
present moment, 11) possessing high scientific qualifications. Investiga- 
tions are undertaken at the cost of private persons, the results of which are 
not wholly published. The fees, in во far as they are not prescribed by the 
supervising authority, are fixed by the President of the Reichsanstalt, who 
has the right to remit these fees for examinations or investigations carried 
out in the public interest. 

15. In addition to the physical constanis and numerical data needed in 
connection with standards, there are numerous facts a knowledge of which 
would be of great value to science and industry. The determination of 
such data usually involves an investigation as to the method of making the 
determination, and a considerable expenditure of skilled labour in carrying 
out the determination, "The Committee are of opinion that, although the 
former part of this work will in general be initiated by individual experi- 
menters of great skill and originality, it may in special cases be usefully 
undertaken by a public body. It i» rather to the improvement in the details 
of the method of making the determination that they think that the work 
of a public institution will for the most part be directed. "This cannot 
usually be carried out by private investigators on account of the expense 
and the length of time over which the experiments must extend. The 
scientific reputation to be gained is often incommensurate with the labour 
involved ; and even when the results are of industria] importance, in many 
cases they cannot be protected by patents. 

16. There is evidence that many questions of this nature are partially 
investigated for technical purposes by private persons, the results being not 
infrequently kept secret. More complete investigations, carried out at a 
public institution and freely published would often be of great service to 
industry, and there is reason to believe that a large part of the cost 
of such work might be defrayed by the persons directly interested in 
the results. | | 
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17. One difficulty in connection with a scheme for the determination of 
constants and data arises from the fact that the number of subjects which 
might be pressed for investigation would be very large. The opinion waa, 
however, generally expressed by the witnesses that a strong governing body 
would have no difficulty in selecting those branches of work which were the 
most important, and that it would be possible to confine the work of the 
proposed institution, if established, within moderate limite. Nearly all 
the witnesses, also, have expressed the opinion that those interested in 
industry as well as persons devoted to the study of pure science would be 
willing that the Royal Society should be ultimately responsible for the 
management of the proposed institution, provided that industry were 
adequately represented on the governing body, and that the choice of the 
members of that body, though nominated by the Council of the Royal 
Society, were not confined to Fellows of the Society. 

18, After consideration of the evidence the Committee have come to the 
conclusion that an institution should be established for standardising and 
verifying instruments, for testing materials and for the determination of 
роо constants, Work useful both to science and industry could therein 
be performed for which no adequate provision is at present made, either 
in this country or at the Bureau International dea Poids et Mesures. 
Such work could not, at all eventa, in all probability would not, be under- 
taken by individual workers, or by institutions primarily devoted to 
education. In the opinion of the Committee the proposed institution 
should be established at the national expense on lines similar to, though 
not at present on the scale of, the Physikaliech-technische Reichsanstalt 
referred to above. The possibility of future extension should, however, be 
kept in view from the first. 

19. To secure the efficient performance of the work, the Committee are 
of opinion that the director of the institution should be a man of high 
scientific attainments, and should act under a governing body containing 
representatives of both science and and industry. The director should not 
be called upon or allowed to undertake work not connected with the insti- 
tution except with the consent of the governing body. He would require 
the support of an adequate staff. As regards locality, while it is desirable 
that the institution should be near London, it is necessary that the site 
be free from mechanical and electrical disturbance. 

20. Among the most important questions considered by the Committee 
was whether the proposed institution should be founded independently or 
should be a development of an existing institution. The duties of the 
Board of Trade, as custodian of certain standards, are defined by statute, 
and the Committee consider that it is undesirable to alter existing arrange- 
ments in this respect. They are of opinion that the proposed laboratory, 
if established, should be managed by в governing body constituted and 
appointed as hereinafter described, and should not be under the direct 
control of a Government Department. They recommended that the Board 
of Trade, as custodian of the standards, should be placed in close connec- 
Чоп with the said governing body. 

21. The character of the work done at the Kew Observatory suggests 
that all that is really necessary might be attained by the development of 
that institution. The site of the observatory is in many respects ull that 
could be desired, but owing to the extension of electric traction in the 
neighbourhood of the Metropolis, it may become a question whether it will 
remain suitable for certain delicate magnetic work at present carried out 
there. In that case it might be necessary to remove the Magnetic Ubserva- 
tory to some more distant site, free from all danger of magnetic disturbance, 
The Committee are of opinion that for general purposes no more suitable 
site than the Old Deer Park can be found, having regard to its proximity 
to London, and other conveniences, and they recommend that the new 
institution be established by an extension of the Kew Observatory, if, as 
they have reason to hope, such an arrangement can be made, 

22. Together with the observatory, the proposed institution would have 
to take over the responsibility for the magnetic observations which have 
been carried on there for many years. The Kew Observatory is one of the 
oldest and best-known magnetic observatories in the world. In equipment 
it is now surpassed by several foreign observatories, and in particular the 
Committee were much impressed by the admirable arrangements in the 
magnetic observatory at Potsdam. The measurement of the magnetic 
elements is the determination of a physical quantity useful alike to industry 
and to acience, and it is essential that this part of the work of the labora- 
tory should be carried on under improved conditions, It is, however, 
probable that other portions of the work of the proposed institution would 
involve the use of powerful electric currents and magnets by which the 
self-recordiug instruments would be disturbed, This part of the work 
should be carried on in a separate building, about half a mile distant from 
the existing observatory. Laboratories appropriated to delicate magnetic 
work could, however, be placed near the present buildings. 

23. The existing establishment at Kew is under the management of the 
Royal Society, and the management of the proposed institution, if esta- 
blished by an extension of the Kew Ohservatory, would necessarily be in 
the hands of the Society. The Committee are of opinion that the Royal 
Society should be requested to nominate on the governing body of the 
proposed institution, а certain number of representatives of industry, not 
necessarily Fellows of the Society. 

24. The Committee are of opinion that the governing body should be 
authorised to charge fees for standardising or verifying instrumenta 
and for other similar purposes, and that such work ought to be 
self-supporting. These feea should be paid by Government Depart- 
ments as well ав by private individuals. The results of investigations 
undertaken at the request of private individuals shou.l, except in 
special cases to be approved beforehand ly the governing body, be published 
or be accessible to the public, even when the cost of the investigations is 
fully defrayed by the persons in question, A report of the work of the 
laboratory should be annually furnished to the Government by the Royal 
Society, together with properly audited accounts, 


CONCLUSIONS, 


1, That a public institution should be founded for standardising and 
verifying instruments, for testing materials, and for the determination of 
phveical constants. . 

2. That the institution shonld be established by extending the Kew 
Observatory in the Old Deer Park, Richmond, and that the scheme should 
include the improvement of the existing buildings, and the erection of new 
buildings at some distance from the present observatory. 

3. That the Royal Society should be invited to control the proposed 
institution, and to nominate & governing body, on which commercial 
interests should be represented, the choice of the members of such body 
not being confined to Fellows of the Society. 

4. That the Permanent Secretary of the Board of Trade should be an ex 
aficio member of the governing body ; and that such body should be con- 
sulted by the Standards Office and the Electrical Standardizing Depart- 
ment of the Board of Trade upon difficult questions that may arise from 
time to time or as to proposed modifications or developments. 

The Committee are glad to'record their sense of the assistance which they 
have received from Mr. Blaikie and of the able and courteous manner in 
which he has discharged the duties of secretary. 


ELECTRICITY WORKS ACCOUNTS. 


Blackpool Municipal Electric Supply Works. 

The Blackpool electric supply undertaking has now completed 
its fourth year of operation, having started August 31, 1893. 

As shown in the table the authorised loan capital to March 
81st last was £80,577, while the total expended capital was 
£84,938, representing £80:8 per kilowatt capacity of generating 

lant. 

The output of the station during the year ended March 31st 
last was 707,965 units sold, being an increase of nearly 
65 per cent. over the previous year. ‚ 

Of this increase it 1s interesting to note that 30 por cent. 18 
due to the custom of the tramways (129,504 unita having been 
supplied for traction). 

Following upon this large increase in the output is a total 
revenue of £14,229, being а rise of 84 per cent. over 1896-7, 
although the average price obtained has dropped from 5:914. 
to 4:825d. per unit. 

А great improvement has been effected in the total cost 
per unit sold, in that the previous figure of 8°74. per unit has 
been reduced to 2°74d., or nearly a penny, and chiefly through 
the items of generating cost. mE 

The working profit resulting from the year's working 18 
£6,149, out of which £4,734 has been paid in interest and to the 
sinking fund, leaving a balance of £1,415, which has been 
carried to the credit of the general district rate. mE 

The history of the undertaking since its inauguration in 
1893 is well illustrated by the table below :— 


Year. Revenue, Expenditure. Working profit.| Unita generated, 
1893-4 ...... £1,595 £1,908 £315 (loss) 78,226 
1894-5 ...... 5,181 5,877 1,604 277,427 
1895-6 ...... 8,082 5,197 2,885 493,824 
1896-7 ...... 10,654 6,614 | 4,020 575,904 


1897-8 ...... 14,229 8080 | 6,149 905,558 


Oheltenham Municipal Electric Supply Works. 


The second year of working of the Cheltenham undertaking 
has now been completed ; supply having commenced in May, 
1895. The total amount borrowed as capital is £47,485, 
while £55,690 has been expended, representing £134 per kilo- 
watt of generating capacity of plant. 

The equivalent 8 c.p. lamp connection at March 315 last was 
14,900—an increase of close on 55 per cont. during the year. 

The corresponding output was 248,516 units sold, exceed- 
ing that of the preceding year by no less than 147 per cent., 
of which incrcase 89 per cent. was due to public lighting, and 
the remaining 58 to private consumers. Such a rise in the 
output of the station has not been without its effect upon the 
costs which have fallen from 4:594. to 2:653d. per unit sold, 
e hes percentage ratio of total costs to revenue from 97:2 

o 68:5. 

The working profit for the year amounts to £1,262, and 
after paying £1,600 to reserve and £1,074 as interest, à deficit 
for the year has been left of £1,118, as compared with £2,950 
of the previous year, 
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Undertaking Worked by......... . . . .- | Blackpool Corporation. Cheltenham Corporation, 
Date of Commencement of Supply... smem. | 1893. [con.-eurr. for tramway supply. || 1895. 
System of Supply ........ ee . нө өы, | Alt.-curr, trans. sub-stations for lighting and || Alternate-current transformer sub-stations, 
eee eee =.=.. | Robert C. Quin. Hamilton Kilgour. 
YEAR ENDED MAR. 25,1897." | MAR. 31, 1898.“ MAR. 31, 1898. 


MAR. 31, 1897. 


QUANTITIES— 

Unite generated EI lig loAlALALALLLL.LLLLLILL 575,904 544,010 
PARLE RU сл . 248,516 
4 140,618 
„ Bold for public lighting, &c. .......— rere 107,898 
„„ 16,070* 55,585» 

UNITS SOLD PER s C.P. LAMP CAPACITY r 275 ' 11:5 191 

Maximum supply demanded . . rmt 157 kilowatts 267 kilowatts 

Number of public lampa....... e EAR 37 68 

Number of consumers ААА 9i vao sut $e NENTE — 246 

Connections to mains in 8-c.p. lamps ..................... 9,620? 14,9004 

CAPACITY OF PLANT IN 8-С.Р. LAMPS .................. 8,750 13,000 

CAPACITY OF PLANT IN EILOWATTS......... eee 280 415 


Total. Per kilowatt 


Per kilowatt |Per kilowatt Per kilowatt 

CAPITAL— capacity. capacity. capacity, capacity, 
— „ visées eer omi нөл» | ОВО B77 | 2161 £76:8 — — — — 

Loan (including Debenture chargea).......... e| 80577 161 76:8 — — — — 
2 o AT — — — £36,000 | £129 £47,485 | £114 
nes ee eee e066 6 60 „„ „ „ „00 —— — eee — — — at; pt. — wy 
Loan (including Debenture charges) а - — — 36,000 129 47,485 114 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — — — — 
Share (unissued) .......... —— dis ous see — — — — — — = 
Share (uncalled) TTTTTTTITTTITTIIIT] LIII — — — — TT T „ж 
Loan (including Debentures) .......—... em rm ͥ — — — — — — m 
ROPER ЕРДА)... enne rosso euo в N — — — — — — — 
RESERVE OR SINKING FUND obo. . s os o n rms ran 3.5587 , 891 2,012 4 
DEPRECIATION FUND .........—.-- "ае ——— 5 ia vee — iia — =a 
EXPENDED (TOTAL) .......... esee — t 688 136 80:3 36,416 130 690 134 
Lands and buildings .. | 11,157 223 11:2 — ae = FA 
М інен — данене сейн | 20,599 787 45:7 — — — — 
Мсн S PM EAM pt UN wee | 16285 32:8 213 — — — = 
. VELEZ UMOR MTS: APIS 1,290 '58 2:02 — — — — 
BALANCE OF CAPITAL ACCOUNT. .. es а. — ~ 416* - 1:49 — 8,206 - 198 
— — — — — —— —— —— 

REVENUE-— |. Total Per unit sold. Total. Per unit sold. Total. Per unit sold. Total. Fer unit sold. i 
nn E EE EEE | N, | D'040dL | 214.990 4825d. | £1,945 46454. | £4,011 3:875d. 
Revenue from 1117171 ³ Cm K 7.627 4*2604. 10,296* 54904. 1,795 4°290d, 2,867 2"l'10d. 

Д 0 226 0:1264. 279 0:0954. | 2 0-0054. 2 0*002d, 

T een, нады 2,711 1:510d. 5,457 1°1724. | 148 05544. 1,111 10724, 

" i o) Woo MS 12 | 00074. 16 00054. | | — s 51 00504. 

s miscellaneous sources - 59 00334. 181 0*'061d. | — — — — 

EXPENDITURE OUT OF REVENUE— | 
. CREER ERR =. | £6,614 | 36954. | £8,080 27404. | £1,881 45204. | £2,748 2'653d. 
o 222 5,468 3'055d. 6,917 2˙350d. 1.529 3:650d. 2,306 2:221d. 
Generation of eleotrioity ern COEM DEP 4,685 2:620d. 5,521 I:870d. 1,308 $:125d. 1,818 1°755d. 

Fuel (including cartage, c.) . 2,162 1:210d. 2,586 0:8764. 425 1:010d. 704 0:680d. 

Oil, waste, water, stores оло re nre 718 | 04014. 788 0:264. 71 01704. 185 0:1794d, 
FC ˙ 0 OE CIR ET ды; 1219 | 06804, 1,494 0:5074. 778 1:856d. 829 0:801d. 

, Repairs and maintenance at station . . . . .. 586 | 05274, 655 0˙221d. 56 0`0864а, 99 0*096d. 
UN of ООО ee Э 282 | 01584. 468 | 01594. 185 | 03224. 162 01564. 
F ˙ Ä »⁰⁰ ⁰⁰K⁰d E rni ctun des ; ! 29 0`0694. 11 0'069d. 
Repairs, renewals of mains, &.. 282 01584, 308 01594. \ 107 0°256d. 91 0*088d. 
PES T атаа d uà npa rase ede 501 | 02804. 92 0:316d. 86 O.. 26 0°3154. 
PURO эзы ыен койы RE AON Pe ы ааа 167 0:0934d. 504 0:1034d. 57 ‚ 0°136d. 236 0:228d. 
Renewals .............-. E 334 | 01874. 623 02114. 29 0:0694. 89 0:086d. 
[vc mag AND PROPERTY CHARGES............... 1146 | 06404] 1163 0394. 362 08654. 443 | 04284. 

„ f =” | — m — = LT = INC 
. o edi eros tbe Od cs 194 | 0: 108d. 256 0*086d. 7 0'1744. 93 0:090d, 
mee eor ы x Ик алы Дан З 952 Oed. 908 0:308d. 289 06904. 350 03384. 

ARP Sitio Die Lade A Vas aote ropa ple E + 532 0:2974d. 640 0:2174d. 176 | (04204d. 208 02014. 
т. Ko, russe rie mess lavas ОРНООР 169 0:0944. 99 0*0344. 49 | 01174. 68 0*066d. 
Establishment charges . . ^ 85 00464, 128 | 00434. | 27 | 00654. 90 00484, 
RAW ehkei &o. 6 азын Бела йызы vai qua наза die 1684 00944. 412 0:0144. | 0:086d. 0:023d. 


o | «у | | оу M" 
| 4 to mean Ф à / to mean У to n 
FIN ^ NCI AL RESULTS— Total. А cap.exp'nded Total. [калас | Total. cap. exp'nded L S W. Дата 
WORKING PROFIT FOR YEAR ............................| £4020 | 6725 y £54 | 018% | £1,262 | 2744 
Sum carried to Depreciation Fund 828 158% зы ép ien aa 
Sum carried to Reserve or Sinking Fund ......... \ 3192 533% Í 573 1:91% 1,606 5:48% 
Net interest on loans (incl. Debenture charges) . i | ? \ 637 2:127 1,074 2:537, 
BALANCE FROM LAST ACCOUNT .......................... ~ 1,794 5'987 – 2,950 6:41% 
BALANCE AVAILABLE FOR DISTRIBUTION, &. . | — | — — — 
r . FB qoe | 2,950 9:83*/ 4,368 949% 
QRDINARY DIVIDEND PAID ................................. — — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 8% 9727; 68.5% 
Expenditure per kilowatt capacity 4 £13. 4s. 5d. £7. 14s, 04, £6. 15s. 2d. £6. 12s, 5d. 
PER KILOWATT CAPACITY .................. £21. 5s. 0d. £13. 11s. 0d. £6. 19s. Od. £9. 13s. 4d. 
Expenditure per 8-с: lamp Capacity’ «о.е 88. 51d. 4s. 11d, 4з. 4d. 4s. 23d. 
E РЕБ 8-C.P. LAMP CAPACITY .................. 13s. 71d. 8s. 8id. | 4s. 50d. 6s. 2d. 
2 E PER 8-C.P. LAMP CONNECTED ............... bs. 74 d. 9s. 414. | 4s. 04. 5s. 40d. 
ice charged for lighting, per unit d. to 24.2 8d. to 2d.“ | d : 
Price charged for power, per unit . eee e eoe os ` 2d. 2d. | | беа Зы 
Price charged for public Bh Hg succes enne ку HX - 8d. to 24. E" л 8d. to 2d. 6 19. 10s. per arc lamp. ‘£19. 10s, per arc lamp. 
MBLACKPOOL.—RARKS—' Year ending March 25, 1897 and period from March 26, 1897 to CHELTENHAM.- REMARKS-—" Does not include the unmetered units 


i а Includes £17 to insurance. b Including 129,504 sold to tramways. с Includ- used on works, sold to private consumers, and used for testing purposes. 

ng —— from sale of current to Tramways Committee at 23d. per unit from June 22 to a Inclusive of two motors equivalent to 120 8-c.p. lamps. 0 Includes 

xd aa hee and at 2d. per unit since, d Including £26 to insurance. e Carried to credit | units used for lighting, drying and testing, 16,540. c Over-expended. 
e 


trict Rate. f Accruing to date. g On the maximum demand system, Sd. for first | d By sliding scale based on consumptigfi. Includes £10fto insurance, 
hour, 2d, after, 


| J To insurance. e 
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Wrapper Advertisements after Wednesday morning. 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALA ADVEBTISEMENTS 
up to B p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, Edited 
by C. E. 8. PHILLIPS. With an introduction on the ким“ Crookes Tube and 
Rüóntgen Ray work, and a chapter giving "Practical te," on the subject 

THE POTENTIOMETER AND ITS ADJUNCTS, By W. O. Fran 


pos 
LOCALISATION OP FAULTS IN ELEOTRIO LIGHT MAINS. By F. O. 
RAPHANL. Price Бе. post free. 
MOTIVE POWER AND GEARING, By B. Tann Osrrm. Price 


198. 64., post free. 
SUBMARINE CABLE LAYING AND REPAIRING, By H. D. Wan- 

SON. Price 12s. 6d., post free. 
RLEOTRICAL LABORATORY NOTES AND FORMS (Elemen and 


Advanced. Arranged by Dr. J. A. FLEMING, M.A. F.R.S. Printed 
on n. 


XLECTROMAGNETIO THEORY. By Ошушв HmavisrpDR. Vol. I. Price 
19s. 6d., post free 13а. Vol. II. ts nearly ready. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 


‘PRACTIOE. Dr. J. A. FLEMING. 
. VOL. L- INDUCTION OF ELEOTRIO CURRENTS. NEW EDITION. 


Price Tn UMA TI 
b: voL Ne. TION OF INDUCED OURRENTS. Price 125. d., 


ELEOTRIO LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
Furie, M. A., D.80., F.R.S. 98 original illustrations, handsomely bound, 
се 


price 7s. 60. 

MAGNETIO INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8а. 6d., post free. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d., post free. i 

THE ELECTROLYTIC SEPARATION OF METALS (Theoretiea 
1 Ву Dr. GBORGE бова. Price 10s. ed., post free. 

ELECTRO-CHEMISTRY. By Dr. GmoBom Gorm. Price 2s., post free, 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, Kinn 
apnd Н. D. WILKINSON. Price ба. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. ВуСпзикт 
8. BAM. Price 7s. 6d., post free. 

A POCKET BOOX OF ELECTRICAL ENGINEERING FORMULE. By 
W. Сири, and Н. M. KILGOUR. Price 7а. 6d. net, post free 7s. 9d., abroad, 9 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

ТИЕ ELECTRICIAN 5 Two оше. Prise : Stout 

28., ' «3 1 8 i 
рарег dach. single Primers, M, post free, Md. Abroad postage ext. 100 

SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being а Description of the Work of Hertz and his Suocessors By 
Dr. O J. Lopar. Enlarged Edition. Price 2s. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &e. 
By A. C. CURTIS-HAYWARD, B.A. Price 38. 6d., post free. 

FACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free, 
STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Bdited by W. W. BEAUMONT. Prive 3s. 6d., post free. 
FULL CATALOGUE POST FREE ON APPLICATION. 
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ELEOTROMAGNETIO THEORY, VOL. IL—By Ошуна Hamm. Ты 
second volume of this important work is in an advanced stage, sod 
will be ready shortly. 

PRACTICAL TELEPHON Y.—By Dans Smeran and F, О. Barm 

PRIMARY BATTERIRS,—À work mt this subject will shortly be published, 
bringing e theory an Primary Battery up to йй 
The k will be fully illustrated. ш 

CARBONS FOR ALL ELECTRICAL PURPOSES.—By Frano Јан, A work 
will shortly be published dealing fully with the manufacture d 
carbons for all electrical book will fllustraie the 
machinery and apparatus used in carbon manufacture on the Continent 
a aaa the latest practice in this important 
subject. 

SECONDARY BATTERIES.—By Е. J. Wann Fully Illustrated. Th 
Author in this work will deal briefly with the theory and fully wita 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“HE ELECTRICIAN” WIREMAN'S POOKET-BOOK.—" The Electrician" 
Company will shortly publish a valuable pocket-bookfor the use of thos 
engaged in wiring work, both external and internal. 

THE ELEOTRIO ARO.—By Mr» Arnron. This work will shortly be 
published, and will contain an historical sketch of the early experi. 
mente on the electric aro, as well as the important results of recat 


SPECIAL NOTICE. 


NOW READY.—Vol. XL. of “Tas Exscrnictus,” bound h 
strong cloth. Price 17s. 6d., po free 18s. 6d. Also ready, Оми for 
binding. Price 2s., by post 2s. dd, 


A complete set of the Second Series of “Tas ELBOTRICLAN " can now be 
supplied. These sets are very scarce, and early application should be md 


A NATIONAL PHYSICAL LABORATORY. 


After the remarks made by Lord Ѕатлѕвону to the deputation 
which, in February last year, urged the Government to supply 
funds for the establishment and maintenance of a National 
Physical Laboratory, the appointment by the Treasury of a 
Committee of scientific men of the highest rank, to report 
upon the desirability of such an establishment, came as а 
surprise. The Premier had given the deputation to under: 
stand that, since “research into the secrets of nature affords 
a horizon to which there is no end or bound,” any State 
grant would probably only be for the more limited work of 
standardising. It may be presumed that the commercial and 
industrial importance which a National Physical Laboratory 
would possess in addition to its value for pure scientife 
research had meanwhile impressed itself on Lord Sauisacays 
mind, for the reference to the Committee, indicated in plain 
words that an institution not only for standardising put 
poses, but also ** for the testing and verification of instruments 
for physical investigation," and “(ог the determination 
of physical constants and numerical data useful for scientific 
and industrial purposes,” was in question. A more suitable 
committee for the investigation could hardly have been cot- 
stituted, including as it did representatives of pure science 
engineering science and official science; and this is, moreover. 
shown to be the case by the thorough and painstaking manner 
in which they have conducted their inquiry and the sensible 
recommendations made in their report. The full text of the 
latter document will be found in another column. The first 
duty of the Committee was evidently to examine the work 
and scope of existing public institutions which might to som 
extent cover the ground indicated in the reference to the Com- 
mittee, and theonly ones to be considered were the Boardof Trade 
Standards Departmentand Electrical Standardising Laboratori. 
and the Kew Observatory. The work of the former is ver 
clearly defined by various Acts of Parliament. It bas ¥ 
verify and, if necessary, to construct and replace standards 
weights and measures, and to compare and verify Imperial. 
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Parliamentary and local standards. . The electrical laboratory 
undertakes also to verify electrical instruments, with the 
exception of integrating meters used in connection with elec- 
trical supply, besides its proper work of the preservation of 
standard instruments for the measurement of electrical units. 
The Kew Observatory, in addition to carrying out the work of 
a meteorological and magnetic observatory, verifies a consider- 
able number of physical instruments annually. These verifi- 
cations do not, however, extend to all classes of instruments, 
being confined chiefly to meteorological instruments, watches 
and thermometers. | 

The Committee propose, as did the British Association Com- 
mittee a year ago, to extend the Kew Observatory into a National 
Physical Laboratory. This would be done by adding new build- 
ings, some in proximity to, others half a-mile distant from, the 
existing one, the latter for tests which would involve the use 
of powerful electric currents and magnets, likely to disturb 
the delicate recording instruments in the observatory. It is 
proposed that the new laboratory, like the existing one, should 
be under the management of the Royal Society, which should у" xa 
be requested to nominate а governing body composed partly of U=2 (jr)? =2 VI). (123) 
Fellows of the Society and partly of representatives of industry, 
who are not necessarily F.R.S.’s, the Permanent Secretary of 
the Board of Trade being also & member of the governing 
body, ex officio. The work of the laboratory would not merely 
be that of physical standardisation and research for the public 
good, but it would also undertake, against payment, the stan- 
dardisation and verification of instruments for private indi- 
viduals. Work executed for Government Departments should, 
the Committee suggests, also be paid for. А number of other 
Suggestions are made in the report as to work which would 
suitably be undertaken by the National Physical Laboratory. 
Determinations of physical constants and data are necessary 
for the proper execution of the work of the Board of Trade 
Standards Office and Laboratory. These should be made by 
a national institution; it is not right that such a department 
should, in the case of some such constants, be entirely de- 
pendent on the Bureau International des Poids et Mesures, and 
other institutions abroad. General investigations as to the per- 
manence of electrical and other standards are also needed, 
investigations for which the Board of Trade Laboratories are 
hardly equipped. Then, again, preliminary investigations, 
which the Board of Trade is not in a position to carry out 
Itself, are required before that body can define new standards. 
The National Laboratory should also conduct investigations 
which, while conferring benefits on an industry generally, are 
too expensive or too generally applicable for it to be worth 
while for a private individual to carry out; and the same 
applies to purely scientific researches of a useful nature whose 
reward to a private individual or college, in the form of reputa- 
tion, is not adequate to the labour they involve. 

Too much praise cannot be bestowed on the way the Com- 
mittee collected their evidence. Оп the invitation of the 
Committee, witnesses representing the Royal Society, the 
British Association, the Meteorological Society, the Institu- 
tions of Electrical, Mechanical and Civil Engineers and the 
Iron and Steel Institute, presented themselves for examina- 
tion. These and other experts such as Major Carpew, Sir 
Doveras and Mr. Francis Gatton, Dr. CHARLES Curke and 
Mr. Н. J. Caanry (Superintendent of Weights and Measures), 
were examined, and the German Physikalisch-Technische 
Heichsanstalt, the Mechanical Testing Laboratory of the 
German Government, and the Royal Magnetic Institute at 
Potsdam were visited. Asa result the Committee obtained 
a thorough insight into what is needed in this country, what 
has already been done, and how institutions, such as the one 


proposed, are managed abroad. Recommendations should 
carry weight when made by & committee constituted, as this 
one was, of men, eminent in their respective spheres, who have 
in this way taken means to view every side of the question 
they had to consider. How will the report be received by the 
Treasury? Will the“ powers that be set aside the opinions 
of these men and be content to adopt the penny-wise policy of 
subsidising a small laboratory erected merely for standardising 
purposes—as was hinted by Lord Salisbury last year ? or will 
they establish a National Physical Laboratory worthy of the 
leading nation in science, engineering and commerce, on a 
scale calculated to support that supremacy for all time ? 


ELECTROMAGNETIC THEORY.—CIX.* 


BY OLIVER HEAVISIDE, 
(Continued from page 552.) 
$438. Considered the generalised function 


Let = 4. Then, if ris zero or any integer, ч is I,(z). 
In any case it satisfies the characteristic of I (х). But that 
has two solutions, (т) and K,(z). Is then u a function of 
both when r is not integral ? 

On first experience it would seem not, but that U remains 
I,(z) ав r varies. This is closely true when r=} by calcula- 
tion. This includes 13, 24, &c. Besides, in this case we 
have had separate verification by algebraical use of the r=} 
case. I also tested и for 1 = 4, 1, and ү, though only in a 
rapid way, having no tables of g(r). There was apparently 
equivalence, though not minutely verified. 

But an anomaly presented itself. Differentiate U tor. Thus, 


v.- TY 250% (124) 
-х 1, (log y 28()), (125) 


if G(r) =4'(r)/9(r), a rather important function. 
Now if u is really I(x), О’ is zero. But it is not zero 
according to (125), in the case г= 0. We get 
(r=0) U' = -rK (2), (126) 
where KC) is the other solution, as in (108) above. Bo и 
must involve K,(z), in spite of its apparent equivalence to 
I(x). Say 
USD TK,, (127) 
where b is independent of x. It must be a periodic function 
of r, with period 1, and must vanish when r is integral, and 
when r is 4, and must satisfy (126) when r«0. These con- 
Biderations suggest a sine funotion, viz., 
U =I- sin 21r. K,, (128) 
U' = — cos 2zr.K,. (129) 
It is now easy to see why, if (128) is true, и seemed to be 
I, always. For, with the not small values of г which are 
needed to produce marked initial convergence in U, the extra 
term is like a small satellite. The function I, is 1 at the 
origin, 2-279 when у= 1, 4:252 when у= 9, and so on, rapidly 
increasing tooo. On the other hand, K, iso at the origin, 
but decreases so fast that it is only 0:072 when у= 1, 0:027 
when у= 2, 0:009 when у= 3, and so on. So, unless specially 
sought for, the distinction between и and J, may be invisible 
numerically.  . EE 
The next thing is to see whether the satellite really shows 
itself in the numerical results. We require 
(r20) О= - яК, and U“ = +7K,, (r=}), (180) 
(r=}) U=I,-3K,, and U’=0, (181) 
(=i) О=1,+4К, — (132) 
ele- ar Ky, when ris very small. (188) 
This series of Articles is a portion of Vol. II. of Mr. Heaviside's work 
on “Electromagnetic Theory.” All rights of reproduction are reserved. 
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I have tested all these, and find them true when carefully 
calculated, and with values of z and r suitable for allowing 
the satellite to show itself. It is not necessary to give details, 
80 I will quote one or two results. 

Test (138). Say,or—-ygly. Then 

| gloto) = 17005706, 95 (aig) = 17011448, 
and when у = 1, these make U =@-27798. But the value of T, 
is 2:27958. 80 
I; — U =0:00220. ' (134) 
Now this difference though itself small is far larger than is 
permissible according to the size of the l.c.t. But 
100K - 000227, (185) 
which agrees with (184) up to the fourth figure. This makes 
matters right, for the error is now brought to be smaller than 
the 1.0.t., and that із all that we can do. 


With y = ту, the results are 
I,=1:1025,  1I,-U-0':0189, (186) 
U=1-0886,  .— K,—0:0147, 
100 00 


The smallness of r allows small values of y to be used here, 
but in other cases, r= 1, for instance, larger values of y are 
required for clearly showing that the satellite serves to bring 
the error within the limits permitted by the size of the l.c.t. 
I usually count } the l. o. t. in the series U, and make note of 
the size of this half-term ; and usually employ smallish values 
of y to avoid the very lengthy calculations involved when y is 
large. 

The other cases may be skipped. Nearly the whole of the 
evidence supports the truth of the formule (128), (129), and 
the little that does not is of a dubious nature, perhaps arising 
from errors in calculation. I only refer to these tests because 
the case is a typical one. We establish not merely that U may 
be the function of J, and K, given above, but also that the 
error may be regarded as limited by the size of the smallest 
term in the divergent series U. If there had been distinct 
failure, the assumed equivalence would have been rejected at 
once. Algebraical proof will follow. 

§ 439. Putting r—O and 1 in turn in (129) and subtracting, 
using (125), we get the result 


rK (2) =( 2-2 3700 o) 
T= r=0 


This expresses the function K, without the logarithm. Now 
we had before a remarkable connection between the usual 
descending series for К, and the r — 0 and 4 cases of the pre- 
sent function U. Is there a similar connection between the 
usual descending K, and (187)? If so, and (187) expressed 
an identity, not a mere equivalence, we should obtain the 
two oscillating functions J, and G, out of the right side of 
(187) by putting т=з. But this fails on trial. 
What then is the function 


мо fn (ita) 


identically in terms of the ascending series for Ko? 

To answer this question, we require à generalised formula 
for *. I first used a formula before referred to (5 433), but 
it would not work, and on examination it was easily seen to 
be incorrect. То obtain the correct generalised formula, 
grope again. Suppose we alternate the signs of the terms in 
the generalised є. Бау 
gr-1 x +1 
m-1 И r+] 

Then v satisfies the differential equation of e-*. It is e~ 
itself when 7 = 0 or any even integer; and is -* when r is 
an odd integer, so it must generally be Ae-*, where A is а 
periodic function of r which is +1 when r is even, and — 1 
when r is odd. The simplest way of doing it is to say 


(187) 


(188) 


ae fermi (189) 


v совгт = + 7, (140) 


Numerical tests of this formula are by no means so satisfying 
as those concerning the generalised €. For instance, with 


r= 4, we require v=0. This means that the generalised є can 
then be divided into two equal parts, sum of even terms - sum 
of odd terms. This is satisfied as far as the initial convergenee 
allows, but since v is the difference of the two series, we can 
only conclude that v is а small quantity. However, in this, 
and in the cases >=} and 4, the rule regarding the error 
limits is satisfied, so (140) may very well be true. 

Now we have identified H,(x) with U,+Uj, the suffixes 
meaning the values of r. Express K,(z) similarly in terms of 
two U's. In equation (138), put for e the ordinary є“ series; 
thus, 


P * 

1-х+——--—+...). 141 

х(1-е+ ot ) (141) 
When arranged in powers of z, or preferably in powers of y, 

this makes a pair of series of the type U. To identify K, 

therefore, it is only necessary to size up the coefficients of the 


leading terms. We have 


eu (2) 
_ (2% (3? , \2.2 2.9.9 
6%0 6259 
(0 1 gn ae 28) 
т 39m] gg» Fap CU 
+ terms involving the other powers of 3. (142) 
The coefficient of (2/7x)* comes to 1:1795, and that of - (с/т)! 
to 1:0782. Divide these by тї. We get 0:665 and 1217. 


The former is the value of [g( — 1), and the latter of [у({)]}. 
We therefore prove that 


K,(2) U - U,. (143) 


In the same way, by taking all signs positive in (111) and 
(142), we show that 


H,(z) U. U, (144) 
So far, then, we corroborate the formula (128), or 
U = 4(H,- sin2rr.K,), (145) 
for it makes 
U,-rU,,-2H, . (146) 
U, = Ur, =- K, sin Әт, (147) 


for апу r. 


$440. We сап now extend our results to Bessel functions of 
any order. We may verify (146), (147) with r left arbitrary by 
employing the generalised є and the proposed «~ formula; 
but this is unnecessary, because the work may be done upon 
the general formule for H, and K,. The characteristic is 


(e A)U = (14n'/2)U, (148) 
if A is d/dz, and a convergent solution is 


Lisey P9 2 4 o wt c О ТТ 
lay rg 1 72 Bo 

The companion solution is I. ,(z), got by changing n to -n. 
Both these known functions are included in the generalised 
formula i 
2 сы. (130) 
Er 
where, as usual, only the leading term is written. All the rest 
following by changing the constant r to 7+1, r- 1, &c., the 
series to be made complete both ways. 

The function U, must be expressible in terms of I, and I., 
because it satisfies the characteristic (148). The factors will 
be functions of r, though only one function is to be expected. 
We have to find out what U, represents, and co-ordinate it with 


H, and K,, the divergent series also satisfying the charac- 
teristic, namely, ; 


| 2i 12— 48 | (12 — 42)(32 - 4n?) Р 
H, ( -( . ) є 1 M „дәй: ЭШ. д. роии Vor М WN А 5 eos PY 151) 
e) TX { ы 1( 8) Ы 2(8x)' | 


К, (а) = (2ч 1 — 4% (12 - 4nt)(3* 48) _ — (152) 


U. = in 2, 
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First of all, see the effect of using the ordinary series for 
e and e- in these formule. Pick out the terms involving 


xt and , because we want only one term of each of the two 
series of the U, type. Put æ = 2%, then 


These agree with the r=} case of the generalised formula 
(139) suggested above, but not yet verified algebraically. 

To make U,, = U, we require 47 = odd, for any value of 
n, unless it be integral, when any r will do. Further, to 


EIE dE MEME eta et thn aie 
＋ 29 У (1 ＋1 — An 1—4 т -~ = dn?) | —— Ec D. ж the K, formula, Or 
А hes + тыз 2 S (158) K, sin zn сов 2rr U, - О, r (174) 
We see that >=} and — 1 are involved; and since in the а aud K. dris " eee : is integral. Then differentiate 
series О, = adu (154) -K. x cos mn cos 2rr (О, r U. log yi 


we have the exponent r+ In in the leading term, we must 


£z. GU Tr). 3. G(-nr). (175) 
cancel the 4n by inclusion in the r. Thus 


inerte wer 


In r makes r=—}n—}, (155) In the case r- 0 we should reduce to known formule. 
in r- i makes r= I In; Putting I, for ІН, we have 
therefore 9 73^ = YY d PR in first case | —ir cos mn K. =I, log yi - j У U. P (n) 
r(ntr |-i-in|-i-in i e 
and M c : = in second case. EM +42 2 РЕГ iC -n). (176) 
1 -In 4 en ut 


In the summations only the leading terms are written. The 
step of r is 1 as usual. The two summations are stopping series 
now. The result may easily be expanded to the known formula 


E" | | n Y Srt Bar y 
=, K, cos n =I. (log $x + ) 16 2 > reer PIE . 


So H, is the sum ot two U, series with leading terms as just 
found, thus, 

H. = Us, (-4-4m Un, а-у (157) 
Comparing with (153), we see that the coefficient of y~? in 


that equation is g(—4~4n)y(—~}+4n), and that of y! is 
dm Ат) (+ $n). 


п the same way, by alternating signs in H,, we can show aC ys Y ат. n (177) 
that K. = Un, -t-n Un di. (158) 
$ 441. Now, we found, subject to verification, that where 8. 171 +} +... r 


To obtain the oscillating functions, put x = zi, and we have 
K,(x) = "(Gp - J.) (2). (178) 
To show the connections of H,, K, and U,, U_, briefly in 
а more general way, go back to (151) and (152). In the first 
use the generalised &, and in the second the generalised є-*, or 


(140) above. Multiply up, aud we obtain, by arrangement in 
powers of x or y, 


Uo, r= 1(H, - K, sin 277). (159) 
We also know, by (154), that the exponent » becomes r+ $n 
in passing from р” to U,,. So it is suggested that 

Un, = MH, — K, sin 2z(r In) (160) 
is the general relation, true if (159) is true. 


Changing л to — п, and, at the same time, increasing r by n, 
makes no difference on either side of the equation. 


Special 12 
cases of (160) are E H. zi > A yir- ф(п,г), (179) 
U, 1-1 Н, + Ky), (161) T 
Un -in). = (Н, - K,). (162) K, cos r = 3 S+ uh Фвр), (180) 


These are equivalent to (157) and (158). 


Also, by A o nin (160), where $(n,") is given by 


_ An? 

был e e * nu n "e USE repent 7184 a "UE Ses 0 
BO, art се cos mn sin 277, 164 ore 

Un, = Ue ~ К, sin тп cos 2r ; TE Take half the sum and cdd Then 
and from these again, H. + K. cos rz) -1 82 2-13, 7), (182) 

H, = Ur U (Ui, U) cot vn tan 27, (166) >т 

= Uar- Uar. (167) 4(H, - K, cos rr) = " YU gra 141) (188) 
~ gin zn cos 2xr- 2001. a 1121 › : 


We may also сүрген H, and K, in terms of two U, functions 


whose 7's differ by 1. Thus In these last summations the step of ris 2,not1. But it 


is better to alter so that the step shall be 1, to harmonise with 
H4-U, Un (168) -— 
sin x(n + 27) K, = О, Un. (169) Put dr —L=s+4n, or r=2s+n +} in (182). 
The case r=} is worth notice. It is easy to see by (160) Also put jr jos-imorre l= 2s — n + $ in (183). 
that U, S U.a4 КН, Kn cos mn) ; (170) These will make summations in which the step of s 1s 1. 


Then, after the change, put r for s. The results are 
that is, the U function is the same for л as for - n when the 


H, - К, cos z(2r + n)) = 6(n), (181) 
value of r is 4. Similarly H, 
DU = Un jj І(Н,, + К neos тп). (171) 1 о T == DA a 
It looks unlikely at first that the expansion of О, according where 0(n)-- 2&-—35-.—— — +...) 
to (154) should be valid here, because it is not the same for n is 2 Tn 1. B(2r +n + M 


as for —n, save when э is integral. When n is not integral | Comparing with the previous investigation, we see that 


there can only be equivalence. To examine this, take n=}. yr tin | 
Comparing results by the two methods, wo find that equiva- (n) = Ол, — "on a (187) 
lence depends upon | | Tie wavolves ү, 
20 purus E +... Z (172) 1 " 92rt ng 14 1° – 4»? Ж 8? — 44° 
2 2 b rirtn mhrs 1.802 ＋n N 2. — n+ i) 
ME xci \ mE =~) . (188) 
| 204 . (179) | which is an identity. 


Although the generalised «= formula has so far only been 
used speculatively, yet the fact that its use, along with 
the generalised є formula, enables us to connect algebraically 
the two sorts of expression of the two nth Bessel functions, the 
convergent and the divergent, makes it practically certain that 
it is the correct formula. An algebraical process leading to it 
will follow. 


(To be continued.) 


ELECTRIC TRAMWAYS IN LONDON. 


We referred last week in our editorial notes to the electric 
tramways which are projected and partially under construction 
in the western suburbs of London. The accompanying map 
shows in a very clear manner. the various lines which are 
included in this system; it also indicates the terminal 
portions which, being within the boundary of the county of 
London, are debarred for the present from the advantages of 
electric traction. Indeed, the map reveals, more clearly than 
words can do, how greatly the through traffic over these tram- 
ways will be impeded if the opposition to their complete working 
by electricity is persisted іп. We may also call attention to the 
: great benefits to the residents of those parts of Middlesex which 
| are served by these lines that will accrue from the fact that 
| 
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ELECTRIC TRACTION PATENTS IN ENGLAND. 
(Communicated.) 


Considering the active competition existing between the 
English branches of the great electrical manufacturers in the 
United States, 16 seems within the range of possibilities that 
the strife for patent supremacy which was so bitterly contested 
in America may again be repeated to some extent in England, 
It does not seem probable that the process would be so exten- 
sive and complicated in England as in America, since many 
of the fundamental patents on traction apparatus have expired, 
and many of the facts brought to light in the course of the 
tedious litigations would affect the validity of corresponding 
English patents. English experts are familiar with the war- 
fare waged in the United States between the General Electric 
and Westinghouse Companies over the Tesla and Van de 
Poele patents. The final outcome of the matter was a species 
of combination between the two Companies, so that patent 
litigation might be avoided. Unfortunately for the English 
part of the business, the great issues as to the validity of some 
of the patents were left undecided. 

Thus far there has been no litigation in England over the 
Tesla patent. Should such occur it would undoubtedly be 
one of the most complicated cases which has ever arisen, 
since experts do not agree as to what was the intention of 
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the tramcars will place them in direct communication with 
the terminus of the Central London Railway. Thus a means 
for “rapid transit" to the City is offered to a number of 
suburban districts which up to the present have been rather 
pooily served with railway communication. | 
The map accompanying this article is taken from the large, 
coloured map with which Mr. Clifton Robinson. of the London 
United Tramways Co., illustrated his letter to the London 
County Council, upon whieh we commented in our issue last 


week. 
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western suburbs of London, by the London United Tramways Company. 


Tesla to protect in the English patents. Probably the most 
common view is that the fundamental Tesla patent is to pro- 
tect the transmission of power between similar machines by 
means of multiphase current producing a rotating magnetic 
field. Multiphase generators were certainly known and 
described in England before the time of Tesla. So also was 
the transmission of power between similar electrical machines. 
It does not appear, therefore, that there was anything funda- 
mentally new in principle in Tesla’s invention, as applying to 
synchronous machines. The idea of the short-circuited arma- 
ture running at non-synchronous speed by the action of a 
rotating field seems to have been originated about the 
same time by Ferraris and Tesla. An induction motor, 
however, is not similar to the generator, and from this point 
of view the meaning of the English Tesla patent is not clear. 
Then, again, since Tesla’s original patents, there has been 
developed the rotary converter, which is both an alternating 
and continuous current machine. The magnetic field of this 
machine is precisely the same as that of a dynamo, since the 
machine із self-exciting, and is from one point of view & 
dynamo, pure and simple. A rotary converter can hardly be 
considered an invention, since it has been understood from 
the earliest time that alternating currents can be taken from 


e 
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a continuous current dynamo or motor, and numerous labora- 
tory examples are to be seen. 

À fundamental patent was taken out in England by Mr. 
E. W. Rice, covering the distribution of continuous currents 
from rotary converters. There seems to be no prior publica- 
tion to this patent, although, considering the general know- 
ledge on the subject, there must be some doubt as the idea 
embodied in the patent being novel. There remains, how- 


ever, legal possibilities in connection with this patent. 


Another much discussed patent is that of Knight and Potter 
broadly covering the series-parallel controller with magnetic 
arc rupture devices. This patent is considered а valid one in 
the United States. The series-parallel controllers were not 
new {о English experts at the time that the Knight and Potter 
patent was granted, the late Dr. John Hopkinson having pro- 
posed this method of control many years ago. The particular 
method of series-parallel control, however, which is now 
generally used seems to have been invented first by Knight 
and Potter, and seems to have been a distinct discovery. The 
combination of this with the arc rupture device, the properties 
of which are well known, constitutes the statement of invention, 
and as most controllers which have proved satisfactory in 
traction work have been constructed on this principle, there is 
possibility of litigation over this invention. 

The Van de Poele patents are probably somewhat weaker in 
England than formerly, since some of the patents which have 
been important in the United States would probably not be 
considered valid in England, on account of prior disclosure. 
The claims of one of the most important Van de Poele patents 


are certainly invalid, since the drawing of a prior Van de 


Poele patent applies clearly to the subsequent patent. 

Then, again, there are the Dickinson patents, which it is 
urged cover the use of the side-running trolley, во commonly 
used in this country. The recent meeting seems to have been 
based on a doubt as to whether, at the dates the Dickinson 
patents were granted, а side-running trolley would be con- 
sidered a novelty. Trolleys with pivoted bases which have been 


used from the beginning, obviously give a certain amount of 


lateral motion; and some of the details shown in Dickinson's 
patent drawing appear to be disclosed by previous publications 
in the United States and England, It is to be hoped that the 
English representatives of American companies will profit by 
American experience, and be slow to plunge themselves into 
costly litigation. 


THE ACTION OF ELECTRICITY ON PLANTS.* 


BY E. Н. COOK, D.8C., F. I. C. 


The destructive effects of electricity of high potential upon plants 
needs no demonstration. It is only necessary to remember the 
wrecks which are made of our finest forest trees by a single flash of 
lightning to call vividly to mind the enormous power of the dis- 
charge. But the action of smaller quantities at lower potentials 
has not been extensively studied. True it is that from time to 
time we hear of wonderful results being obtained, and marvellous 
experiments being made. In many of these cases, undoubtedly, 
exaggeration has been indulged in, and the attitude of the scientific 
man has become very much that of the sceptic. This is unfortunate, 
because there is undoubtedly something in the subject, although 
the unravelling of the facts is surrounded by peculiar difficulties, 
involving complicated and extremely prolonged experimentation. 

For some considerable time the idea that electricity might have 
some influence on the growth of plants seems to have been sim- 
mering in the minds of many experimenters. Thus, in 1806, the 
great botanist, de Candolle, experimented for a long time, but with- 
out arriving at definite results. Other experimenters also tried, 
but no results seam to have been obtained until Naudin used means 
for supplying electricity from an external source to the soil in which 
the plants were growing. He claims to have obtained increased 
effects. The experiments of Sir William Siemens with the electric 
light are well known, but some of the most important have been 
made in Russia by M. Spechnew, and in France by several agri- 
culturists, of whom, perhaps, M. Barrat and M. Paulin may be 
mentioned. In these cases the experiments have been made on 
the large scale, and have extended over many years. 

The experiments recorded in this Paper were commenced so far 
back as 1886. They have been repeated many times as the condi- 
tions affecting the results gradually became known. They may be 
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considered under three heads: (1) Those relating to the germi- 
nation of seeds ; (2) those relating to the growing of plants in soil ; 
(3) those dealing with the lower forms of plant life such as algæ, 
ungi, &c. 

1. Influence on the Germination of Seeds.—Numerous experiments 
were made in order to see if any effects could be obtained with con- 
stant or intermittent currents, and with high or low tension eleo- 
tricity. Taking one mode of experimenting as a type of the whole, 
a current of electricity varying from 1 to 10 milliamperes was passed 
by means of carbon plates through moistened grains either of barley, 
wheat, peas, or other seeds contained in beakers. Side by side with 
these were placed similar seeds through which no current was passed 
The current was switched on for about two hours daily. The results 
were sometimes indefinite, sometimes extraordinarily successful, but 
the general effect was to give an increased development in the 
electric seeds amounting to from 10 to 20 per cent. more than in 
the non-electrified ones. 

Experiments were also made with а view of discovering whether 
constant or intermittent currents were best suited to accelerate the 
growth. It was found that no advantage could be obtained by con- 
stant currents over intermittent ones, and in some cases the con- 
stant current was not beneficial. | 

High-tension electricity was tried by subjecting the seeds to elec- 
trification from a Wimshurst machine inside glass vessels before 
planting. The reults obtained showed that in this way a larger 
proportion of seeds germinated, but the electrified show no increased 
growth over the non-electrified. 

2. Influence on Growing Plants.—The experiments on seeds 
showed that with a suitable amount of electricity at a suitable 
E. M. F. the germination was accelerated ; it then became necessary 
to determine whether, after the plant was formed, any increase in 
the rate of the processes of assimilation and absorption took place. 
For this purpose experiments were tried with seeds planted in 
similar soil and in similar pots. Through some of these а current 
was sent between carbon electrodes, while the others were allowed 
to grow in an ordinary manner. Experiments were tried with 
intermittent and continuous currents, and with a variety of seeds. 
In almost every case the electrically urged plante came to maturity 
first, but they were also the first to show above the soil, and I could 
not satisfy myself that, with the currents employed, viz., from 1 to 
30 milliamperes, and with an E. M. F. of b to 25 volts, that any 
increased rate of growth was observable after the cotyledons 
appeared above the soil. In other words, an electrically urged 

lant grown from seed in soil and will show above the soil, say, 
four days before one not so urged ; but after that the electrically- 
urged plant will maintain its four days’ start throughout—it will 
not gain after the first start. Therefore, practically, in growing 
plants in this way, no advantage is obtained by continuing the 
application of the electricity after the first appearance of the green 
leaves. This, of course, applies to electricity of low E.M.F. 

Experiments were now tried to find if the same peculiarity held 
for electricity of high E.M.F. For this purpose the discharges 
from the Wimshurst and from the induction coil were employed. 
Moreover, the effects of the positive and negative were tried separ- 
ately. The results showed that with the machine a much increased 
rate of growth is obtained when the E.M.F. varies from 25 to 
40,000 volts; moreover, that the positive always produced the 
greater effect at first, but that the negative rapidly caught up and 
took the lead. It was also noticed that with this kind of electricity 
certain kinds of plants, such as bulbs, could be accelerated which 
could not be influenced by the current. In one of these experi- 
ments on hyacinths, the colour of the blossom produced under the 
negative was distinctly different to that of the positive, as well as 
to that of the non-electrified. Possibly this may be caused by the 
larger amount of ozone produced by the negative discharge. 

In order to compare the effects of the battery, the induction coil 
and the machine, experiments were made withthe same seeds grown, 
(1) without any electricity, (2) with а current passing between 
carbon electrodes, (3) under the positive point from a Wimshurat 
machine, (4) under the negative from the same, (5) under the 
positive point of an induotion coil, and (6) under the negative point 
of an induction coil. In every case the positive end of the coil pro- 
duced the greatest effect. This was with an E. M. F. of approximately 
45,000 volts. 

Experiments with Low Forms of Plant Life. —Experiments have 
been made with yeast, spirogyra and other large-celled fresh-water 
alge. 

With yeast the rate of development was measured by the rate of 
evolution of the carbon dioxide. With this substance (yeast), only 
the current from the battery has been tried as yet. The results 
were somewhat indefinite, but ап increased effect was produced 
within a very limited range of E. M.F. and quantity. The complete 
conditions regulating the growth have not been fully studied, but 
are still under examination. | 

The effect upon spirogyra was tried with the current, and with 
positive and negative spraying from the coil and machine. Місго- 


.scopie examination was continually made in order to sce if any 
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alteration could be observed іп the end cell of the filament, and also 
if the process of conjugation was hastened. No definite conclusions 
could be reached in reference to either. In some instances it was 
thought that accelerated growth was produced, but repetition of the 
experiments failed to confirm the results. 

In the case of the current, electrolytic effects took place, gases 
being evolved from the platinum electrodes, 

Great care had to be taken in the spraying with the electricity 
from the machine, because the fibres of the plants were found to be 
readily broken up at the junction of the cells, and it was difficult 


when this occurred to judge of the change in growth of the fibres. 
It is intended to continue these experiments. 


Application on the Large Scale. Experiments have been made by 
M. Barratt and M. Spechnew by connecting large plates of copper 
and zinc sunk in the soil with a wire, and growing plants between, 
and also by connecting plates to a battery. It is, however, evident 
that if atmospheric electricity could be employed, & practically 
unlimited source is available. Beckeinstener was the first to try this. 
Following him, several experimenters in France and other countries 
have invented, perfected and used what has been called the 
“ (iéomagnétifere," with remarkable results. The instrument is 
practically a lightning conductor set up in the middle of a field, 
and connected below with a series of cross wires running under 
the soil near the roota of the plants. 

The results obtained with this instrument are remarkable. Thus, 
to quote two well-authenticated experimenta :—A *'Geo." was set up 
in a field adjoining the main road from Montbrison to Montroud, of 
8:5 meters high, and made its intluence felt over a circular area of 20 
metres radius. Within this area was marked out two squares of 4 
metres side, and the potatoes growing in these patches were compared 
with those growing in two equal-sized patches in another portion of 
the вате field. The potatoes grown in the two squares within the 
area weighed 90 kilos ; those grown outside weighed 61 kilos. The 
number of plants were practically equal. Again, in another case, 
60 potato plants grown near the wires of a Geo.” gave 63 kilos, 
100 grammes of tubers, whereas 60 plants grown in the same field, 
but away from the ‘‘Geo.,” gave only 35 kilos. This gives a dif- 
ference in the money value of about £8. 16s. per acre. Both these 
experiments are wellauthenticated. In view of theso results it was 
determined to make a trial in Clifton. Accordingly, in the early 
spring, M. Pinot de Moira, who is an excellent amateur gardener, 
as well as a scientist, was induced to put up а ‘‘ Geo.” in his garden 
on Clifton Hill. Potatoes, beans, tomatoes, peas, &c., were grown 
near the wires and in other parts of the garden. A distinctly 
increased effect was observed in all cases near the wire, thus con- 
firming in some measure the results of the French experimenters. 
The crop of tomatoes is remarkable ; on some plants the number 
of fruits is between 90 and 100, all well developed. For plants 
growing in the open air this is remarkable. Unfortunately, it was 
impracticable to grow unelectrified tomato plants to compare with 
these under similar conditions. It is, however, much to be desired 
*hat further and continuous experiments should be carried out. 


Theories to Account for the Action, —Before attempting any theo- 
rising, it was thought advisable to thoroughly establish the facts. 
Much time has, therefore, not been given to the testing of supposed 
explanations. One of the first ideas would be, that the rise in 
temperature would, perhaps, cause the effect. Very delicate ther- 
mometers plunged in the soil shewed no rise in temperature ; 
moreover, it can be calculated that, with the strongest currents 
employed, the rise in temperature would not exceed „th of a 
degree per hour, an amount too small to produce the effects noted. 

Another theory which has been proposed by Spechnew is, that a 
process somewhat like electrolysis goes on in the soil whereby the 
nutrient material is broken up into compounds which are more 
readily absorbed by the roots of the plants. In support of this, he 
cites several experiments which he has made. In confirmation in 
experiments made to test this, I found in the neighbourhood of the 
positive electrode the earth was slightly acid, whereas that near the 
negative was faintly alkaline, thus proving the existence of an elec- 
trolytic action. But obviously this explanation will not account 
for many of the effects, and, in fact, the subject is so wide, that 
many different actions are probably at work, and it will be neces- 
sary to multiply the experiments, aud to know more of the 
conditions, before satisfactory explanations can be given. As a 
Btep in this direction, the experiments recorded in this paper are 
considered to show that а particular plant requires for its maximum 
development a distinct strength of current and of а definite 
potential, 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, September 23, 1898. 

Consolidation of Large Electrical Interests.—A surprise was 
given to the electrical world a few days ago by the official 
announcement that the Westinghouse Electric апа Manufac- 
turing Co. had purchased the stocks and bonds of the Walker 
Company, and would assume control of the entire business of 
the latter. The four former owners of the Walker Company, 
Messrs. Roswell P. Flower, John W. Hinckley, Anthony М. 
Brady and Perry Belmont, it is stated, take, in part payment 
for their previous holdings, an interest in the consolidated 
company, and will become members of the board of directors 
thereof. This consolidation terminates the patent litigation 
which has been brought lately against the Walker Company 
by the General Electric Co., since by the change the Walker 
Company is brought under the terms of the agreement which 
for two and a-half years has existed between the General 
Electric and Westinghouse Companies. Itis thought by some 
that, looking at the matter from a technical standpoint, the 
gencral effect of the coming together of these two companies 
will be beneficial in the trade. One reason for this opinion 
is the peculiar patent situation, which was a positive hindrance 
to the production of the best possible apparatus to suit each 
case on account of the danger of infringing patents. This 
necessitated a resort to makeshifts to avoid patent claims. 
Under the new conditions all three companies can pick and 
choose the combinations of principles and details patented by 
the designers of any, giving in many instances more satisfac- 
tory and less expensive constructions. This matter is further 
mentioned on p. 793. 

Electrical Franchises in Cuba and Porto Rico.—The Govern- 
ment has been applied to for franchises for electric lighting 
and traction enterprises in Cuba and Porto Rico, but these 
requests have been refused on the ground that it is too early 
to complete industrial arrangements until the Governmental 
affairs of the islands are more settled. 

Meeting of the New York Street Railway Association.— 
The Street Railway Association of the State of New York held 
its annual meeting last week at Manhattan Beach, one of New 
York's most prominent seashore resorts, Some Papers of 
particular interest to railway development aud practice were 
read, and in the discussion many interesting facts were 
brought out. Mr. Н. Н, Littell, of Buffalo, referred to the 
large storage-battery installation of the Buffalo Railway Co. 
This plant has been in use about nine months, and its 
capacity is rated at 1,200 K. p. hours, There have been in- 
stances where, with but one 1,200-н.р. engine running and 
2,000 н.р. coming in from Niagara Falls, the latter has been 
unexpectedly shut down, but the cars went on and the people 
did not know it. Tho battery held the load for 15 or 20 
minutes more until the engines could bo thrown in. The 
battery has carried the night load for three or four hours 
alone. Mr. И. Н, Vreeland, President of the Metropolitan 
Street Railway Company of New York City, stated that, as а 
result of experience with batteries in other cities, his com- 
pany had just contracted for one of the largest plants 
that had ever been erected by a street railway company. 
The Company is building a power house of 70,000 H. p., 
but it will not be ready until next spring. The temporary 
generators now in use or under erection will not be able 
to carry the load through the winter, and a storage bat- 
tery auxiliary is to be put in, to be worked permanently 
with the plant when that is in service, The experience with 
plauts throughout the country with storago batteries has 
shown that they are economical auxiliaries wherever the power 
capacity is reached in the heavy hours. Mr. Littell, having 
had considerable experience with the operation of storage 
batteries in railway work, expressed the opinion that any small 
road running from 30 to 50 cars would be justified in putting 
in a storage battery. At the banquet, which was held on the 
evening of September 13th, President Vreeland responded to 
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German Electrical Omnibuses.— We read in the Elektro- 
technischer Anzeiger that a number of accumulator omnibuses 
are being built im Germany, Among firms which have such | the toast, * Transportation in Greater New York," saying that 
vehicles in hand are Messrs, Siemens and Halshe, Marschner, | the street railways in Greater New York collect 600,000,000 
of Dresden, the Union Co., and two Berlin omnibus companies, 


| | | 9 per cent. fares per year, of which three-fourths are taken in 
What has become of the London electrice omnibuses ? on Manhattan Island. 
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Cost of Electric Power.—In a Paper entitled The Cost at 
the Switchboard of Electric Power for Street Railways," read 
before the American Street Railway Association, Mr. R. W. 
Conant, electrical engineer of the Boston Elevated Railway, 
gives perhaps the most reliable statistics on this subject ever 
yet presented to the public, The statistics are made up from 
the records of the operation during the past year of 44 power 
stations, these stations representing in the aggregate about 
100,000 kilowatt capacity. The total cost of operation for 
the production of power alone from these stations during 
the past year was £365,000, which would have been, had 
all the stations had as high economy as some of the 
best, less by £88,600. In comparing the operation of the 
various stations, the writer took one of fairly high economy 
and considered it the standard with whieh he compared all 
others. This standard station was equipped with three cross- 
compound condensing engines direct coupled to three 1,200 
kilowatt generators and six 500 н.р. water-tube boilers, the 
cost of this station being given as £77,300, or about £21, 10s. 
рег kilowatt capacity. The load factor of this station was given 
as 88°3 per cent. average for the year, giving an annual output 
of 10,000,000 kilowatt hours. Fixed charges, which in America 
are assumed to cover interest, are estimated at 11 per cent. 
which would amount to £8,500 annually, or 0:2d. per kilowatt 
hour. In estimating the operating expenses, the first factor 
was labour, the pay per man being estimated at 13d. per hour, 
and the number of men per shift, of which there are assumed 
to be three, seven, giving the cost of labour as0-075d. per kilowatt 
hour. The cost of fuel, assuming coal at 12s. per short ton 
delivered, boiler evaporation of 9:4lb. of water per Ib. of coal, 
а steam consumption of 14:5lb. per indicated horse-power 
hour, and efficiency of transformation between the cylinder 
and the switchboard 90 per cent., gives cost of fuel per kilo- 
watt hour 0:16d. Additional incidental expenses amount to 
about 0:05d. per kilowatt hour, giving a total operating expense 
of 0-28d., and the total cost of power about one halfpenny per 
kilowatt hour. The operating expenses of the various stations 
compared with this varied over a wide range. The highest 
amounted to over 0:864. per kilowatt hour, and the lowest a 
trifle less than a farthing. The analysis given shows for each 
station the division of the cost between coal, labour, and inci- 
dental expenses. 


CORRESPONDENCE. 


р 
THE BRITISH ASSOCIATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The question raised in your leading article of 
September 28rd is onc of great importance, and I am glad to 
find that you have thought fit to invite discussion on the 
subject. I regret, however, the phraseology adopted in the 
heading attached to your summary of September 80th, viz., 
“The Decadence of Section A." This decadence cannot be 
considered as established, the word many of us would prefer is 
immobility. To quote from your leader: ‘In the early years 
of the British Association, the need for its existence arose 
largely from different causes than thoso which justify its 
continuance in the present year of grace." It is necessary, 
therefore, that the ruling powers should recognise that 
methods, which were suitable in the past, must be modified to 
meet the new conditions. 

For example: In the days of its infancy the meetings of 
the Association afforded much-needed facilities for the pub. 
lication of the results of scientific investigation, and it was 
necessary, under these circumstances, that the communica- 
tions should contain, in full, the experimental details by which 
the conclusions were established. All this is now altered. 
Owing to the immense multiplication (one might almost say 
involution) of scientific societies whose raison d'être is publiea- 
tion, the importance of this function has diminished and is 
diminishing. The attcution of those who communicate 
papers should, I think, be directed to this point. Particulars 
of experiments and apparatus could be published elsewhere, 


and, except in special cases, authors should be invited to 
communicate conclusions rather than detailed evidence. 

I take it that this discussion is limited to the nature of the 
sectional proceedings. If its bounds could be extended I, for 
one, would wish to question the wisdom of encouraging the 
local committees in their generous competition as to which 
community can exhibit the most dazzling list of garden 
parties and excursions. The burden thus laid upon our towns 
will soon become greater than they can bear, and the Associa- 
tion is in danger of being smothered by the flowers heaped 
upon it! 

I have mentioned this in order that I may not be mis- 
understood when J venture to assert that the most important 
duty of the British Association is, іп а sense, а social one. I 
here refer to the opportunities the sectional meetings afford 
(or ought to afford) for bringing our rising scientists before 
the notice of their leaders. Curiously enough, Prof. Fleming 
omits (except by implication) this vital matter from his other- 
wise exhaustive list. It may be said that the works of the 
younger men will, in due course, be published by other 
societies, and will thus pass under the notice of those in 
authority. This, Sir, is true, but irrelevant. It is expedient 
that our leaders should both see and hear those who are 
destined to succeed them. 


We may more fully appreciate the importance of this, the 
social side, of sectional activity when we reflect how greatly 
the young worker may be influenced by words of encourage- 
ment and appreciation when spoken by men whose names 
have long been familiar to him, but whom he now meets for 
the first time. Неге I speak from experience. I know of 
cases (at all events of one case) where such words of encourage- 
ment from a recognised leader have influenced and determined 
the subsequent career of the stranger to whom they were 
addressed. 

In no other profession (if we may call science a profession) 
are those above the salt" so ready to assist and direct the 
newcomer; but such good offices cannot be exercised in the 
absence of opportunity. If possible the sectional meetings 
should be so conducted as to offer such opportunities; 
whereas, at present, this cannot be said to be the case. For 
example, at Bristol, Section A sat, in all, for about 25 hours 
(not the 16 referred to by Prof. Fleming) and this without 
giving double value to the hours it sat in duplicate ; never- 
theless, many papers could not be read until between one and 
three o'clock. Now, very naturally, the earlier hours had in 
many cases been allotted to men of known standing, and, as a 
consequence, the Papers of the younger men were аз а rule 
hurriedly read before audiences of about half a dozen, the 
majority of whom were but awaiting their turn to go through 
the same dreary eeremony. 

This statement involves no accusation of favouritism on tho 
part of the officials. They, unless guided by rigid rules, are 
bound to give the place of honour to men of established repu- 
tation. Many of the audience (as indicated by Prof. Fleming) 
come, not to hear what is said, but to see the men who say 
it, and this class will only attend at the most convenient 
hours; hence many circumstances render it difficult for the 
organising committee to depart from the routine which custom 
has established. Neverthelsss, I believe that change is neces- 
sary. Already our younger men are unwilling to Jay the fruits 
of their labours before the Association, or to attend its meet- 
ings, and the consequences will become more serious with 
lapse of time. 

It is not easy to suggest remedies, but had I any voice in 
the matter I would move some such resolutions as the fol- 
lowing :— 

1. That ifthe business is not disposed of by one o’clock the 
Section shall adjourn until 1:45. The officers to have no option 
in the matter. (If it was necessary to meet again, there would 
be far greater probability of a good attendance from two to 
three than is the case under the present system.) 

2. That if any formal discussion is announced it must 
either end at а definite time or no Paper shall be entered in 
the programme as following that discussion. (It would be 
wise, I think, to commence formal discussions at, say, 12, 
instead of 10:30 ; thus some Papers could be disposed of 
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before the discussion opened, and no time-limit placed on the 
discussion itself.) 

8. That a time-limit (say 20 minutes) should be placed on 
the reading of all Papers, and that all speakers in discussions 
thereon should be limited to, say, five minutes each. (The 
Sectional Committee might have the power of suspending this 
rule in suitable cases, but notice of such suspension should be 
given in the day's programme.) 

4. That the Sectional Committee should exert greater 
control over the acceptance of Papers and the arrangement 
2l the programme than is at present the case. (The arrange- 
глэпіз for the first day would, however, have, as now, to be 
left in the hands of the Organising Committee.) 

I believe that the adoption of some such scheme as that 
jast indicated would diminish the crowding and confusion, 
which are, I regret to say, characteristics of our present pro- 
seedings. 

In conclusion, I wish to emphatically disclaim any intention 
of throwing stones at the officers of Section A. I am 
astonished that we are able to secure the services of dis- 
tinguished and busy men for the discharge of heavy duties 
attached to a position whose emoluments are all kicks and 
no ''halfpence." 

The presence of such men is the best guarantee for the con- 
tinued vitality and usefulness of the Association. My wish 
is to strengthen their hands by acquainting them with the 
opinion of the man in the street.” —Y ours, &., 


Sidney College, Cambridge. Е. Н. Grirritus. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: With some thirty years’ experience of Section A, 
I think the defects indicated in your recent issues were more 
prominent in the past than they are at present. It is 
unreasonable to expect meetings covering several consecutive 
days, with an avorage of eight or ten Papers per day, to be as 
completely organised as weekly or fortnightly meetings with 
an average of two or three Papers; and I think things have 
been in everyway better managed since the inauguration of 
an organising committee some ten yearsago. They have also 
been improved by the practice of adjourning for lunch. 

The proceedings in the Section at the Bristol Meeting were 
of more than average interest, notably the proceedings on Satur- 
day in the Mathematical Division. The discussion on disturb- 
ance of magnetic observations by electric tramways brought out 
the main points very clearly, and was eminently instructive 
to a large portion of the audience. The speakers were clear 
and brief, and both sides were efficiently represented. The 
three-phase remedy suggested near the end of the discussion 
was dealt with too hurriedly; but one cannot reasonably 
expeet an exhaustive discussion of one subject at au omnium 
gatherum meeting. The eclipse discussion was admirable, 
and some of the announcements made by eminent authorities 
were decidedly sensational. 

I cannot concur in the aspersions impliedly cast by one of 
your correspondents on the tact of our chairman. We have 


seldom had a better. The secretaries, too, were men well |: 


versed in tlie duties. Ав regards the Committee, it is to be 
borne in mind that they have a multitude of matters to attend 
to in connection with scientific research, in addition to the 
arrangement of the public business in the Section. 

'l'here is, undoubtedly, room for improvement in some of 
the directions suggested; but Prof. Fleming's proposal to 
snub unknown men to an even greater extent than they are 
gnubbed already is, I think, a move in the wrong direction. 

The acoustic properties of the hall were bad, and many of 
the Papers were read in too low а tone, but they were much 
more audible than the Papers read in the Geographical Section. 

From occasional visits to Section G in various years 1 have 
received. the impression that the engineers sit patiently under 
tedious introductions and elaborate details which would not be 
tolerated in Section A. | | 

In my opinion the ‘decadence of Scction A” is а pure 
ficient of imagination. 1 should like some indication of the 
date of the good old times whose loss is deplored.—Yours, &c., 


^elfast, Oct. 3, 1898. J. D. Everett. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: I am very glad of the opportunity you are good 
enough to afford me of joining in the discussion on tbe short- 
comings of Sections А and С. 

The upshot of the interesting article and letters you have 
published seems to be that the Papers communicated to these 
Sections should be both fewer and shorter. Of these two con- 
ditions it is only the rejection of unsuitable Papers which 
presents any serious difficulty if injustice is not to be done, 
and the question naturally arises: What exactly is а suitable 
Paper ? 

As you, sir, have pointed out, the British Association differs 
from the majority of scientific societies mainly in the fact 
that so many of the scientific leaders are present; that is to 
вау, so far as the sectional meetings are concerned, in the 
possibility of first-rate discussions. At present the discus- 
sions are accidents arising from the Papers, the reading of the 
latter being generally regarded as the work proper of the 
Section. Ought not this to be reversed? It seems to me that 
the primary object of the Section should be the promotion of 
the best possible discussions, a suitable Paper being then 
definable as one which leads to that result. 

The sending in and sifting of the Papers in good time, the 
shortening of those which are chosen and the careful pre- 
arrangement of the discussions follow naturally from this 
point of view.— Yours, &., А. P. Cuarrock. 

University College, Bristol. 


ELECTRIC TRACTION BY SURFACE CONTACTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: І for one must admire the ingenious Electric Tramway 
surface contact switch of Prof. S. P. Thompson, but it seems 
to me, from reading the description in your last issue, 
that nothing can prevent a traction engine or steam roller 
from passing along the line and short-circuiting the system at 
every one of the surface contacts. Besides a serious leakage 
of current must occur through the, and if the line is long, in- 
numerable, shunt-exciting coils. 

These objection I do not think can be urged against 
Diatto's system, which, in my estimation, is more preferable, 
for under no circumstances can the switches be operated except 
by the presence of the magnet, and the volumo of exciting 
current is limited to the requirements of those few coils carried 
on the car. Besides, I beleive with & little ingenuity the 
switch could be made quite as reliable as Prof. Thompson’s, 
and, I should say, be manufactured and fixed at less cost.— 


Yours, &c., S. С. Brown. 

[The point raised by Mr, Brown, as to the effect of а steam 
roller or traction engine passing over one of the Thompson- 
Walker contacts, was also raised during the discussion on the 
Paper at the British Association. Їп the discussion Prof. 
Thompson stated that in order to operate the contact switch 
the sliding iron “ skate on the car must be at the line volt- 
age or thereabouts, so that the presence of а mere mass of iron 
would not effect the contacts. —». E.] 


WIRING RULES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I am much obliged to you for calling my attention to an 
error in the reference to the Manchester Corporation Act of 
1897 in your leading article of last week. The mistake arose 
through my quoting from a copy of the Bill instead of from 
the Act. The two are not identical, there being more clauses 
in the Act than in the Dill. I read your valuable criticism 
with interest, and with your kind permission should like to 
reply to one or two of the points raised. 

I regret that the regulation as to piping should be obscure. 
I regard the word **elbow"" as designating & right-angled 
bend, and I hold that all such bends are liable to damage 8 
wire drawn round them, however smooth and carefully made 
they may be. | 

Experience has shown that the only safe manner of laying 
continuously insulated cables underground is to surround them 
with & waterproof material free from brittleness, and En 
that the conductors in question are connected directly to the 
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mains without the intervention of fuses, it is important that 
danger of breakdown should be eliminated as far as possible. 
I venture to think that the requirement is hardly unreason- 
able, seeing that such a wide choice is given as to the kind of 
cable that may be employed. 

You lay stress upon the enormous amount of work entailed 
upon the department by the proposed registration. As а 
matter of fact, I do not apprehend that this will be the case. 
‘On the contrary, once the various designs are registered, I 
look forward to а considerable saving of time and incon- 
venience through the absence of necessity of examining 
individual samples. 

It may seem somewhat hard upon manufacturers to require 
them not to employ the certificates as advertisements, but 
it must, I think, be obvious that there are very great objec- 
tions to permitting it. It is, of course, always open to a 
manufacturer to say that his design has been registered, and 
this, together with the fact that samples of his goods are kept 
for reference, should be of material value tohim. Apologising 
for thus trespassing on your space.—Yours, &c., 
| C. H. Worpinenam. 

Electric Light Station, Dickinson-street, 

Manchester, Oct. 4, 1898, 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.) 


——— 


NEW BOOKS AND EDITIONS. 


The New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 8 and 3, Salisbury-court, Fleet- 


etree, London: 
NOW READY. 


„TR STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A. new work 
by Messrs. H. К. C. Fisher and J. C. Н. Darby, with the above title, is 
now ready, price 6s. net; abroad, бв, 3d. This work is intended to serve ава 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. e t cable companies now insist that their 
operators and probationers s does certain examinations in electrical 
subjects, The book is very fully illustrated. 


"EpzorBICAL Testina FOR TELEGRAPH ENGINEERS." By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing а fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
рү он of the theory of testing as applied to electrical lines in general. 

e Author ho that, besides Telegraph and Li ка Engineers, it 
may, perhaps, also prove of service to those in charge of cables for the trans- 
mission of Night and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of ge eral leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 11s. 


"RUBMARINB OABLE-LAYING AND RzPArRING."—By Н. D. Wilkinson 
M. I. K. E., &c., fully illustrated; price 12s. 6d. 


‘LABORATORY Notes AND Fokus. With the above title we have ready 
the New Edition of & set of 40 Elemen and Advanced Exercises for 
use in Electrical Engineering classes. ese have been prepared by 
Ur. J. A. Fleming, Sud will be found of t service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
seb of Twenty Elementary and Twenty Advanced Exercises are price 
. 10s. 6d. net; or in handy portfolio, price 128. net; or bound in strong 
` Cloth case, price 128. 6d. net. Strong portfolios can be had, price la. each. 


„„ NOW READY.—The cheaper edition of Dr. J. A. Fleming's *' Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of studenta and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led toa request for a cheaper set for use at the day 

and evening classes at many of the technical institutes. These new Forms 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 

he price of the original set. 


. “Armature WiNDINGS oF ELECTBIO MaoHINES."—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from Notes made by 
Mr, Parshall in his capacity ав Chief Designing Engineer of the Edison 
nd General Electrio Companies of America, and is intended to serve ава 


working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 80s., post free. І 


'Erzorgo-CHEMISTRY."—By Dr. G. Gore. Third Edition. Price 26, 
post free, 


“SIGNALLING ACROSS SPACB wrrHouT Wees BY ELTOrRIO Waves. 
Being a Description of the Work of Hertz and his Successors.—By Dr. О. 
J. Lodge, with many original illustrations. Enlarged edition, 2s. 6d. net, 
28. 9d. post free. 

“ ELzorRgi0 Morva Pow by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric one BY to ming 
and general power transmission [икс in which the author has h 
much experience, The book is printed, on good paper, and contains 
230 illustrations. Price 10s. 6d., post free; abroad, 11s. 


‘Tie INCANDESCENT LAMP AND ITs MANUFACTURE.”—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 88. 

‘Tae STEAN ENGINE INDICATOR AND INDICATOR DrAGRAMB, "—Edited 
and enlarged by W. Worby Beaumont. Price 8s, 6d., post free. 


‘Tae Арт oF ELECTROLYTIC SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 108. 6d., post free. 


“Tus MANUFACTURE or ELxorRIO LiGHT Cansons.”— A Practical 
Guide to the establishment of a Oarbon Manufactory. Fully illustrated. 
price ls. 6d. ; post free, 1s. 9d. 

"Tus BIBLIOGRAPHY or X-Ray LITERATURE AND RESEAROH, 1896-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains а quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., poet free ; abroad, 5s. 8d. 

"IogALIMATION ОР FauLTS їн Breorrio Lich? Marws."—By F. C. 
Raphael. Price 5a., post free; abroad, 5a, 6d. Prospectus on application. 

« ELECTRICAL ENGINEERING FORMULAS," а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s, 9d. ; abroad, 8s. А 
fine large paper edition with wide margins for notes can also be supplied. 
Price . post free, 13а. ; abroad, 13e. ба. 

"Tua ALTERNATE CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

4% RrgorRIO LAMPS AND ELEOTRIO LIGHTING,” b 
M.A., D. So., F.R.S., is handsomely bound, and 
tions, designs, initials, &0. Price 7s. 6d., post free. 

* ELEoTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. Vol. II., in preparation. 

4% DRUM ARMATURES AND COMMUTATOBB," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 88. Prospectus on application. 


"PgAOTIOAL Notes РОВ ELEOTRICAL Stupents.”—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson, Price 6s. 6d., post free, 


‘Tar ELROTRIO ARO. - By Mrs. Ayrton. In the Press. 


«Тнв ELECTRICIAN" РвгмЕвв,—Їп Two Volumes, Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 28. 2d. each, post free ; oloth, 
9a. 9d. Single Primers, 3d. each, post free. 

“ SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTUBE.”—By Е. J 
WADE. In the Press. 

"Мотгув POWEB AND GEARING FOR ELEOTRICAL MAOHINERY."—B 
E. Tremlett Oarter, O.E., M. I. E. E. Price 12s. 6d, post free; Ба, 
18a. 6d. Prospectus post free. 

“Tae POTENTIOMETER AND ITs ADJUNOTS": A Universal System of 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s., 
post free; abroad, ба, 6d. Digest post free. 

“TuE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
By Francis Jehl. In the Press. 


“The Blectrician” Electrical Trades’ Directory and Hand- 
book.—This Directory and Handbook for 1898 is now ready. Many 
new features of interest to the profession are included in the 
new edition, and all the usual important tables, articles, &., 
which have made the book indispensable to the industry, are 
brought up to date and amplified where necessary. 


Prof. J. A. Fleming 
of original illustra 


TENDERS INVITED. 


Tenders are invited for the supply and fixing of two engines and 
dynamos at the Southampton County Lunatic Asylum, Knowle, 
near Fareham. Plans, specifications, &c., may be obtained at the 
ofice cf Mr. W. J. Taylor, County Surveyor, The Castle, Win- 
chester, after Oct. 12, aud tenders have to be seat in to Mr. John 
R. Wyatt, Clerk to the Committee of Visitors, Knowle, by Nov. 16. 
Further particulars appear in an advertisement on another page. 


The Corporation of South Saields invite tenders for the supply 
and erection of a vertical triple-expansion engine (800 or 1,000 1 н P.), 
with surface condenser, and a 409 or 500-kilowatt alternator. 
Further particulars are given in our advertisement columns, and 
specifications, &c., can be obtained at the office of the borough 
electrical engineer (Mr. Joseph A. Jeckell). Tenders must be 
delivered to the town clerk (Mc. J. Moore Hayton), Court-huildings, 
South Shields, by 10 a.m. of the 19th inst. 


The directors of the Great Western Railway are prepared to 
receive tenders for a large variety of stores, particulars of which 
are set out in an avertisement in another column. The stores 
include telegraph instruments, telegraph apparatus, telegraph iron- 
work and tools, telegraph drysalteries, electric light carbons, incan- 
descent electric lamps, telegraph poles and yellow pine, copper, 
iron and steel wire, &., &c. Samples and patterns can be seen at. 
Swindon from the 12th to the 21st inst., and specifications and 
forms of tender can be obtained of the Stores Superintendent at 
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Swindon. Tenders must be sent in to Mr. G. K. Mills, secretary, 
Paddington Station, London, not later than Monday, 24th inst. 

The Corporation of St. Helens invite tenders for the supply and 
erection of boiler house plant (in connection with their new electric 
lighting and traction works), including Lancashire boilers and 
accessories, superheater, economiser, feed pumps, injector and 
steam and water pipes. Specifications, &c., may be obtained at 
the oftice of the electrical engineer (Mr. J. S. Highfield), electricity 
works, Warrington Old-road, St. Helens, after the 12th inst. 
Further particulars appear in our advertisement columns, and 
tenders, addressed to the Chairman of the Electricity Committee, 
Town Hall, St. Helens, must be received by Wednesday, the 19th 
inst. Mr. W. J. Jeeves is town clerk. 

The Corporation of Burton-on-Trent require tenders for the 
supply and erection of а 250-kilowatt alternator and engine. Our 
advertisement columns contain further information, and all par- 
ticulars can be obtained from the manager and engineer (Mr. Е. L. 
Ramsden), Gas and Electric Light Works, Burton-on-Trent, to 
whom tenders must be sent by 10 a.m. of Tuesday, 25th inst. 


The British Electric Traction Co., Donington House, Norfolk- 
street, London, W.C., in an advertisement on another page invite 
tenders for the overhead construction of the Potteries Extension 
Tramways. Specifications, &c., can be obtained (гот Mr. C. Н. 
Gadsby, contract engineer to the Company, at the oftices, and 
tenders have to be sent in by noon of Saturday, 22nd inst. 

The Lancashire and Yorkshire Railway invite tenders for the 
supply of stores, including brake blocks, copper, copper tubing, 
indiarubber, iron castings and hinges, sundry tools, &c. Tenders 
must be lodged with the secretary (Mr. C. W. Bayley) Hunt's 
Bank, Manchester, by 10 a.m. of Monday, Oct. 10. 

The Postmaster-General invites tenders for the following :— 
(а) Supply of red fir telegraph poles, to be delivered in London 
and at Northumberland Dock (Hiver Tyne) West Hartlepool, 
Hull, and Grimsby; and (b) for creosoting the poles with 101b. 
or 121Ь. of creosote per cubic foot. Forms of tender containing 
all particulars of the Controller of Stores (Mr. Charles E. Stuart), 
General Post Office, London, Е.С. Tenders by 10 a.m. Oct. 25. 


The Hull Corporation require tenders for high and low tension 
mains, casing, trench work, &c. ; switchboard, continuous current 
rotary transformers, motor generator, &c. ; centrifugal pump, 
ejector condenser, steam pipes, &c. Tenders to the Chairman of 
Electric Lighting Committee by noon of Oct. 27. 


The Vestry of Hammersmith (London) invite tenders for the 
supply of about 1,000 tons of best Welsh smokeless steam coal 
for the electricity works. Tenders to Town Hall, Hammersmith, 
W., by 4 p.m., 12th inst. 

Tenders are being invited, until the 11th inst., by the Italian 
Naval authorities at Spezia for the supply of the rheostats, com- 
mutators and other electrical supplies required during the year 
1898-99, Tenders to La Direz. delle Torpedini e del Materiale 
Elettrico, 1? Dipartimento Maritt., Spezia, Italy. 


The Municipal Council of Warsaw invite tenders for the exploi- 
tation of the tramways under municipal control. Horse traction 
is at present in use, but it is intended to introduce electric traction 
as soon as possible. Particulars from the Magistrat de la V ille de 
Varsovie, Varsovie, Russie. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received for the wiring, supply 
of fittings, lamps, &c., for the electric lighting of Bridgewater 
House Picture Gallery, St. James's Park, S.W. Messrs. O'Gorman 
and Cozens-Hardy are consulting engineers :— 


New Fowler. Lancaster (Ltd.). £146 G. Weston ...................... - £256 
Laing, Wharton and Down... 410 | John Boldiog and Sons. . 252 
Н. G. Ellis and Co. ............ 425 | Electrical Erection Co.......... 255 
Leo Sunderland 520 | National Electric Free Wir- 

Frank Suter and Co... ........ 293 dra en e 200 
Speedy, Congdon and Co...... 290 | А. Н. Wood nil 168 


The Electric Lighting Committee of the Hull Corporation have 
accepted the tender of Messrs. E. Good and Sons for the exten- 
sion of the Sculcoates-lane electricity station building at £2,532. 
10s. 11d. The contract for the roof of the new extension has 
been let to Messrs. Newton, Chambers and Co. at £473. 1s. 9d. 

The Leeds City Council have accepted the tender of the British 
Thomson-Houston Со. for trolley wire and attachments at £4,243, 
and that of Messrs. James Russell and Sons for the supply of 
tramway poles and brackets at £0,008. 

The Torquay Corporation have accepted the tender of the 
General Electric Co. for the supply of electricity meters at 
£5. Ds. each. 

The Consolidated Telephone Construction and Manufacturing 
Co. have received the contract for the telephone service for the new 
hospital at Shadwell. The Company have also obtained an Order 
to supply the interior telephone communication at the oftices of the 
Ilford District Council. 


The Museum Committee of the Warrington Town Council haw 
accepted the tender of the Warrington and District Electric Light 
ing Co. to supply electric current for the exhibition of pictures to 
be held in the museum, at a cost of £85. 7s. 6d., the necessa 
labour and materials for foundation work, &c., to be provided by 
the Council. 


APPOINTMENTS VACANT AND FILLED. 


The East Ham Urban District Council require the services of ап 
electrical engineer for the preparation of a scheme of electric light. 
ing and tramways and their ultimate management and maintenance, 
The salary is £300 per annum. Some further particulars will be 
found in an advertisement on another page, and forms of applica- 
tion may be obtained of Mr. W. H. Savage, engineer and surveyor 
to the Council, Public Offices, East Ham, London, E. Applications 
have to be sent in not later than Monday, 24th inst. Me, C. R. 
Wilson is clerk to the Council. 

A demonstrator is required at the City and Guilds Technial 
College, Finsbury, to take charge of the laboratory classes in 
elementary electrical engineering and physical laboratory work, &. 
Commencing salary £100, rising to £150. Applications have tobe 
sent to Prof. S. P, Thompson, Technical College, Leonard.street, 
London, Е.С. See advertisement. | 

Agents are required by Messrs. W. M. Still and Co., of 94, 
Charles-street, Hatton Garden, London, E.O., for the sale of the 
'* Still" incandescent electric lamp in all parts of England. Se 
advertisement. 


As will be seen from an advertisement elsewhere an electrical 
engineer is required to take charge of a 600 н.р. continuous current 
light and power plant about to be put down at a new colliery. 

The Aberdeen Corporation require two good jointers for 
temporary work. Applications to the City electrical engineer (Mr. 
J. A. Bell), Cotton-street, Aberdeen, by the 15th inst. See adver 
tisement. 

As wil be seen from our advertisement columns, а шім 
engineer is required for a low-tension station in the North. Sslary 
£2 per week. Applications by the 15th inst. 

A junior wiring instructor and assistant mechanic is required for 
the Northampton Institute, Clerkenwell, London, E.C. Salary 
£65 per annum. See advertisement. 

A few competent wiremen are required by the Electricity Depart 
ment of the Leyton Urban District Council. See advertisement. 

A thoroughly qualified foreman wireman, accustomed to rst- 
class marine work, is required. See advertisement. 


Mr. W. Beckit Burnie has been appointed senior demonstrator 
in electrical engineering at the South-Western Polytechnic, Chelsea. 
Mr. Burnie has studied at the Nottingham University College, the 
Central Technical College and under Prof. Weber, of Zurich, 
besides having been employed by several manufacturing firms. 

Dr. J. Erskine Murray, Assistant Professor of Physics at Heriot: 
Watt College, Edinburgh, has been appointed electrician to the 
Wireless Telegraph and Signal Co. 

Mr. A. L. Mellanby, B.Sc., has been appointed senior sssistant 
in the mechanical engineering department of the Batterses 
Polytechnic, London, S.W. 

Mr. J. Lustgarten, B.Sc., of Owen's College, Manchester, bt 
been appointed assistant lecturer and demonstrator in physics М 
Hartley College, Southampton. | 

The directors of the Glasgow and South Western Railway Co, 
have appointed Mr. George Russell, who has acted for the e 
twelve months as interim telegraph superintendent, to be telegrap 
superintendent of the Company. 


At the last meeting of the Llandudno District Council, Mr. J. : 
Griffith was appointed assistant engineer at the electricity works, 8 
a salary of £100 per annum. 


BUSINESSES AND PLANT FOR SALE. 


As announced elsewhere the business, stock and plant d 
electrical engineer and contractor in Yorkshire are for sale. App 
cations to Messrs. James Duff and Whitham, chartered accountand 
Barum House, Halifax, 

The stock of an electrical engineer is for sale at Glasgow. Some 
additional information is given in an advertisement elsewhere, 
full particulars may be obtained from Mr. J. Meikle, scoountant, 
1574, Hope-street, Glasgow. 


BUSINESS NOTICES. al 
We are informed that Mr. Reginald J. Wallis-Jones has Mna 
entered into partnership with Mr. Montagu C. Dent, with v 
he will carry on the profession and business of consulting The 
engineer at 36, Great George-street, Westminster. ЧЫР "m 
services of Mr. Wallis-Jones have been retained by the : tely 
Welding Co. (Limited), with whom he has long been intima 
associated. 
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Dr. О. J. Steinhart, F. C. S., and Mr. J. L. F. Vogel, A. I. E. E., 
have entered into partnership and have opened works at 91, 
Blackfriars-road, London, S. E., equipped for testing and carrying 
out experiments of electro-chemical and electro-metallurgical pro- 
cesses, in both semi- commercial and experimental stages. 


Messrs. Wardrop and Whitaker, consulting engineers, have 
removed from Albert Buildings, 49, Queen Victoria-street, E.C., 
to1, Army and Navy Mansions, Victoria-street, Westminster, S. W., 
London. 


Messrs. L. M. Engel and H. A. Marler, electrical engineers, 48, 
Fore-street, London, E.C., have dissolved partnership. 


Messrs. Williamson and Joseph (Limited) electrical engineers 
and manufacturers, give notice that they have removed from their 
City address to Northampton Works, Northampton-grove, Canon- 
bury, London, N., the object of the change being that all the 
members of the firm may be more closely associated with the manu- 
facturing departments. Messrs. Williamson and Joseph claim that 
they are manufacturers of everything they supply, and notify that 
the new catalogue of their manufactures is in preparation and will 
shortly be ready. The aboveis the only address of the firm, whose 
telephone number is 205 Dalston,” and telegrams should be 
addressed Installation London.” 


Messrs. Mendham and Co. (late King, Mendham and Co.) have 
removed their works from 10, Victoria-street, Bristol, to 1 and 2, 
Quay Head and St. Steven’s-avenue, where largely increased space 
n. be available for extension of the manufacturing branch of the 

usiness. 


Mr. H. M. Salmony has now returned to London, and com- 
munications from the trade will reach him if addressed Durham 
Lodge, St. Margarets, Twickenham.“ 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The creditors and shareholders of the Cox Thermo-Electric Co. 
(Limited) met again yesterday (Thursday) at the Official Receiver's, 
Bankruptcy- buildings, Carey- street, London, W. C., in anticipation 
of an offer being submitted. The Chairman announced that ac- 
counts had been filed since the last meeting showing unsecured 
creditors £5,235, including £2,200 odd in the name of Mr. Cox, and 
various amounts due to directors for moneys advanced, &c. There 
was, further, а debt of £3,000 to the London and County Bank, who 
held security, and the debenture holders claimed £10,000. The assets 
consisted of cash at bank, £108 ; cash taken over by the receiver, 
£7 ; stock-in-trade, £3,500, but returned as unsaleable ; machinery 
and fixtures estimated to produce £200 ; and the patents, which 
were set out at £105,345, were marked as being of only nominal 
value. 'The gross receipts of the Company during its existence 
were returned at £4,846, and the expenses at £4,369, The deticiency 
of £115,000 was accounted for by depreciation in the value of the 

atenta £105,000, buildings £1,248, stock £3,500, loss by the fire in 

ebruary, 1897, £5,000, and other minor items. A letter had been 
received by the Otticial Receiver from Mr. Webster's firm, to the 
effect that their clients were still prepared to carry out their original 
offer of 13s. 4d. in the £ on the trade debts. He (the Chairman) had to 
point out that no provision was made for the other unsecured debts 
or for the costs of the proceedings and the condition attached to the 
offer as to the staying of the liquidation proceedings. The proposal 
would clearly have to be remodelled, and under the circumstances 

erhaps the better way would be for the meeting to appoint а 
iquidator and committee of inspection with power to deal with the 
matter. After some discussion the meeting passed a resolution 
for the Official Receiver to act as liquidator assisted by а com- 
mittee. A meeting of the committee will be called at an early 
date to deal with the offer of the directors. 


| A receiving order has been made against C. Н. Kitching, electrical 
engineer, &c., 20, St. Hilda-street, 172, Beverley-road and 42, 
Chariot-street, Hull. 
The trustee (Mr. H. W. Cox, Official Receiver, 4, Pavilion- 
buildings, Brighton) has been released in the bankruptcy of Geo. 
hompson, electrical engineer (trading as G. Thompson and Co.), 
115, Queen’s-road, Brighton. 


A meeting of the Tramways Electrical Traction Co. (Limited) is 
to be held at 7, Poultry, London, E.C., on Nov. 4, to receive an 
account of the winding-up. Mr. J. B. Glenn is liquidator. 


A meeting of the Morecambe Electric Light and Power Co. 
(Limited) will be held at the King’s Arms Hotel, Morecambe, on 

ov. 2, to receive an account of the winding up. Mr. C. R. 
Compston is liquidator. 


Electricity Companies Struck off Register.—The Registrar of 
oint Stock Companies gives notice that the following companies 
have been struck off the register :— 
Automatic Electric Sign Co. 
British Horseless Carriage and Motor Cycle Co. 
Canterbury Electricity Supply Co. 
Electric and Automatic Engineering Co, 
Electric Guest Call Co. 


Electric Light Regulating Syndicate. 

Electric Time Distributing and Clock Co. 

Harp Arc Lamp Syndicate. 

Jones Bros. and Co. (Birmingham). 

Knoeferl-Bonn Dental and Electrio Manufacturing Co. 
London Light Railways Construction Co. 

Manchester Suburban Electric Supply. 

Pioneer Syndicate of the Capital and Counties Electricity Supply Co. 
Randall's Phonautograph Co. 

Silicon Electric Lamp Syndicate. 

Town and Village Electric Light and Power Co. 

West Australian Electrical Trunk Power and Lighting Co. 


Presentations.—4At the E. P. S. Co.'s works, Millwall, on Monday, 
an illuminated address and a fine silver centre-piece were presented 
to Mr. Frank King, from the directors, staff and employés of the 
Company, upon his retirement from the position of manager, which 
he has successfully filled for the past 12 years. About 350 work- 
men and members of the staff attended the presentation which was 
presided over by Mr. J. Irving Courtenay, chairman of the Company, 
supported by Mr. F. Green, а director, Mr. H. W. Butler (Mr. King’s 
successor) Mr. Walter Clark, works superintendent, and Mr. W. C. 
Burford, accountant. Mr. Clark read the address and Mr. Courtenay, 
in making the presentation, gave a résumé of the Company's opera- 
tions from the commencement in 1882. In 1885 when the Company 
was at а very low ebb indeed, said Mr. Courtenay, Mr. King came 
upon the scene, and the Company's affairs had improved and gone 
on improving until at the present time they stood undoubtedly 
foremost in connection with their particular branch of the electrical 
industry. Mr. Courtenay's remarks were fully endorsed by Mr. F. 
Green, Mr. Frank King, who was deeply affected by the spon- 
taneity and enthusiasm of the gathering, suitably responded, and 
the proceedings terminated with a vote of thanks to Mr. Courtenay 
for presiding. As our readers are aware, Mr. King, on relinquishing 
the post of manager of the E.P.S. Company, owing to ill health, 
has been offered and has accepted a seat on the board of directors. 

Mr. George A. Zeden has resigned his appointment on the 
technical staff of the Brush Company in order to take up the 
position uf managing engineer to Mr. W. C. C, Hawtayne, con- 
sulting engineer, 20, Bucklersbury, E.C. Out of the ten years’ 
service with the Brush Company Mr. Zeden spent six years in the 
estimating department in London, and before leaving on Friday 
last he was presented with a fitted travelling bag. 


Amalgamation.—We refer in American Notes ” to the amal- 
gamation of the Westinghouse and Walker Companies of America, 
and we are in a position to give some further details. "The pur- 
chase by the Westinghouse Company includes substantially all the 
outstanding stock and all but $850,000 of the $2,900,000 of 
the twenty-year bonds of the Walker Company, the $850,000 
remaining a first lien upon the property. The increase in the total 
yearly fixed charges of the Westinghouse Company, due to the 
purchase of the Walker Company, will be but a little more than the 
sum that the Walker Company has been experding annually in 
defending patent litigation instituted by the General Electric and 
Westinghouse companies. The acquisition of the Walker Company 
will, by reason of the agreement of March 31, 1896, between the 
General Electric and Westinghouse companies, put an end to this 
patent litigation and very large annual expenditure on both sides. 
The Westinghouse Company regards the business and goodwill of the 
Walker Company as a valuable acquisition, especially as the latter 
Company brings with it upward of 31,250,000 untilled orders. The 
Walker Company has at Cleveland modern and extensive works, 
equipped with machinery capable of manufacturing the largest 
types of railway apparatus, and will, with the works of the 
Westinghouse Company at East Pittsburg, constitute a manufac- 
turing plant second to none in the country. The total fixed charges 
of the Westinghouse Company, including those due to the Walker 
purchase and the dividends on its Preferred stock, will be $42,000 
per month. 


Imports into South Africa— Trade in South Africa has untold 
possibilities, but one of the main features atthe present time is the 
great increase in the value of imports from the United States. 
Some time ago this trade was mainly in food stufts, but other 
lines have recently come to the front, and especially is this the 
case in electrical goods and appliances. While England sent 
more goods into South Africa in 1897 than ever before, American 
and German manufactures show a tendency to creep up to tho 
British total. The United States exported for South Africa in 
1897 electrical, mining and agricultural machinery to the value of 
£271,562, but in telegraph material the value reached only £00. 


Japan.—The value of the imports of machine tools (electrical, 
mining, &c.) into the ports of Hiogo and Osaka for 1897 show a 
very large increase over those of 1896 (£267,000 compared with 
£114,000). Of the entire trade in machine tools 56 per cent. is 
British, 28 per cent. American, 12 per cent. German and 2 per cent. 
French. The value of the importa of telegraph and other wire has 
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increased from £22,902 to £25,636. About 20 per cent. of the wire 
importe are British, Germany having an unduly large share of this 
trade, though America is now opening upthis business. The value 
of dynamo electric machinery imported into Hiogo and Osaka for 
1897 was £30,489, compared with 27,006 for 1896. 


Paris Singer (Limited).—In connection with the registration of 
this firm as a limited liability company, recently announced in 
our columns, the following circular is issued :— 

Paris Singer and Co. and the Manor Street Electric Light Station (both 
the sole property of Mr. Paris E. Singer, of 19, Kensington-court, London, 
and Oldway House, Paignton, South Devon) and the firm of Messrs. 
Rouxel Dubois, manufacturers of the component parts of autocars, 11, 
Rue du Pont, Suresnes, France, have been converted into а límited com- 
pany under the style of Paris Singer (Limited), and the business of these 
undertakings will be conducted as from Oct. 1 by and in the name of the 
new Company, in order to extend their business in France, and to take 
advantage of the daily increasing opportunities offered by the extension of 
the autocar industry. ‘Large additions are in progress at the works, both 
at Clapham and Suresnes, and spacious show-rooms have been secured in 
an important position in the west-end of London and in the Avenue de la 
Grande Armée, Paris. Мг. Singer retains a controlling interest in the new 
Company, and is joined on the Board (of which he becomes permanent 
chairman) by Mr. S. Е. Edge (director of the Cycle Components Manufac- 
turing Co., Limited, the John Griffiths Cycle Corporation, &c., &c.), Mr. 
Cheesewright (of W. В. Crow and Son, 36, Gracechurch-street, E.C.), and 
Mr. E. Archdeacon, for many yeara identified with the autocar industry in 
Paris, as a pioneer of the movement and one of the most experienced 
autocar-drivers of the day. | 


Price of Electric Current. —А circular has been issued by the 
Metropolitan Electric Supply Co. stating that from Jan. 1 next 
the charge for electric current will be reduced to 4d. per unit for 
all premises the maintenance of which is borne by the rates. 


Insulating Compounds. We have received from Messrs. Laing, 
Wharton and Down a sample of ‘‘ Enamelac,” a black quick- 
drying insulating paint for use for various purposes by electrical 
engineers, The same firm send us particulars of two other 
insulating compounds, also, we beleive, of American manufacture. 
* Armalac," a varnish said to be derived from petroleum, and 
claimed as a compound which will stand a temperature of 500°F. 
without melting; and G. E.“ Cement, designed for sticking 
together sheets of insulation used in the construction of dynamos, 
transformers, &c. 


“Q.” and V.“ Type E. P. S. Cells. —Mr. J. W. Barnard, of 4, 
Great Winchester-street, London, E.C., informs us that to meet 
the increased demand for these types of E.P.S. cells he has 
acquired additional premises at 13, Brownlow-street, Holborn, 
London, W.C. These premises will be equipped as a warehouse 
and factory for repairs and charging cells, and an adequate stock 
will be kept so that all orders for cells, repairs and re-charging will 
be dealt with promptly. 


Micanite.— We have received from Messrs. Bergtheil and Young 
a catalogue of the Mica Insulator Co., of the United States, for 
which they are agents for this country. 


Engineering Magazine.—The contents of the October issue of 
this magazine include: **A Rational Basis for Anglo-American 
Co-operation," by Sir N. Barnaby, K. C. B.; The Industrial 
Interests of the United States in the Far East,” by W. Barker ; 
„The Latest Improvements in French Lighthouses,” by Jacques 
Boyer; Legal Aspects of Electric Street Traction in England, 
by E. Е. Vesey Knox, M. P.; Effective Systems of Finding and 

eeping Shop Costs,” by H. Roland ; ** The Darien Gold Minin 
Region of Colombia," by G. H. Chibas; The Working of Rail- 
ways in Military Operations, by W. L. Derr; Great Railway 
Stations of England,” by T. Cargill; Sea-Going Rafts in the 
Pacific,” by E. K. Bishop; and The Efficient Use of Steam and 
Labour in Isolated Plants,” by P. R. Moses. The usual review of 
the World’s Engineering Press is also given. Copies of the issue 
can be had at the offices of The Electrician, I, 2 and 3, Salisbury- 
court, Fleet-street, London. 


Cassiers Magazine.—The contents of the Octobor issue of this 
magazine comprise articles on * The Glasgow District Subway," 
* Torpedo-boats in Modern Warfare,” Some Electrically-driven 
Shipyard Tools," The Paris Exhibition of 1900,” Light Rail- 
ways in Great Britain," *‘ Blast Furnace Gas as a Motive Power,” 
* Some American Cylinder-boring Machines,. The Present 
Status of Electrical Engineering in the United States,” and 
* Gauging the Circularity of Boiler Furnaces.” 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Sept. 28 to 
Oct. 4, with the ports of destination :— 

Aden —£29. Argentine — Buenos Ayres, £28.  Australasia— Adelaide 
£840 Gicluding £820 telegraph material); Freemantle, £375 ; Hobart, 


254; Perth, £789 (including £664 telegraph material); Sydney, £2.653, 
Bdgium—Ostend, £20. Brazil—Para, £9,000 (telegraph cable). British 
Guiana—Demerara, £51. Canada—Halifax, £26,000 (telegraph cable. 
Ceylon—Colombo, £51. Chili—Boca, £566 (telegraph material). China— 
Tientsin, £26 (telegraph material). France—Boulogne, £37; Marseilles 
£199. Germany Cologne, £367. Gibraltar—£12. Holland—Amsterdan, 
£102. Hong Kong—£185, India Bombay, £10 ; Calcutta, £239. Japax— 
Yokohama, £281. Norway—Christiana, £49. Russia—St. Petersburg, £178 
(telegraph wire). South Africa—Cape Town, £1,718; Durban, £52; in. 
cluding £248 telegraph material); East London, £207; Port Elizabeth, 
£128. Sweden—Gothenburg, £37; Stockholm, £24 (telegraph wire). 
United States—Boston, £40.  Uruguay—Monte Video, £407 (telegraph 
wire). Total £45,229, against £8,352 in the corresponding week last year 
(Sept. 29 to Oct. 5). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Aberdeen.—The Town Council decided on Monday to apply for 
a Provisional Order to reconstruct the tramway line between Kitty- 
brewster and Woodside, and to electrically equip the whole line 
between Union-street and Woodside. The total estimated cost of 
the scheme is £21,400. 

The work of laying electric lighting mains to the west end of the 
city is now practically complete. The contract has been carried 
out by Messrs. Siemens Bros, and Co., under the superintendence 
of the city electrical engineer (Mr. J. A. Bell). 


Accrington.—At the meeting of the Town Council, on Monday, 
the Legal and Parliamentary Committee reported in favour of the 
proposal to improve the local tramways, and to substitute electric 
traction for steam. After discussion, the matter was referred back 
for further consideration. Messrs. Lacey, Clirehugh and Sillar are 
the consulting engineers for the schema 


Bangor.—Sixty-six tenders have been received for the supply of 
electric lighting plant, and these have been forwarded to the con- 
sulting electrical engineer (Mr. F. Hastings Medhurst) for analys 
and report. 


Belfast. — The Corporation have decided to promote a Bill in 
Parliament for powers to construct, electrically equip and work 
electric tramways in the city and suburbs. Apparently the Cor- 
poration and the Tramway Company are as far off as ever from an 
understanding on the electric tramway question. 


Birkenhead.—The Town Council decided on Wednesday to 
apply to the Board of Trade for a licence authorising them to 
supply electricity for public and private lighting in the districts of 
Bidston and Noctorum. The Council have also decided to promote 
е ВШ pr powers to construct a system of electric tramways in the 

istrict. 


Bolton.—The salary of the borough electrical engineer (Mr. А. 
Ellis) has been increased from £300 to £450 per annum during 
the electrical equipment of the tramways. The Corporation pre 
pose to spend a quarter of a million in extending the tramways 
and in introducing electric traction. 


Bradford — The Tramways Committee met on Tuesday to 
consider the proposal of the Leeda Corporation to extend their 
tramway system to the Bradford city boundary at Thornbury. The 
Committee decided to recommend the Bradford Corporation to 
make a counter application to Parliament for the construction of 4 
line from Bradford to Stanningley, subject to the consent of the 
various local authorities being obtained. It was also agreed by the 
Committee to give orders for the construction of 12 new carts to 
provide for increased traffio on the Bolton and Great Horton 


| electrical sections. 


At а coroner's inquest held on Wednesday into the circum 
stances of the recent accident to an electric tramear the jur 
returned an open verdict, adding a recommendation that the Cor 
poration should suspend the service of electric cars until certan 
suggestions as to the provision of slipper brakes and double 
boxes, &c., had been carried into effect. 


Brierley Hill.—The District Council have received offers from 
the British Electric Traction Co. and the Midland Electric Cor 
poration for Power Distribution to supply electric current in t 
district, and the Lighting Committee has been authorised to met 
representatives of both companies and discuss terms. 


Brighouse.—At the last meeting of the Town Council it "» 
decided to obtain tenders for the supply of a set of accumulators P 
a cost not exceeding £500. The Gas Committee, in their report 
recommended the adoption of a certain scale of charges for meter 
rents, but Councillor Hardaker moved the minutes ! gi 
back, as he thought the charges altogether exorbitant. 1° 
accused the Gas Committee of neglecting the electricity WO 
The report was, however, agreed to. 


Chelsea (London). The Vestry has reoeived a communication 
from the Board of Trade, in reply to the Vestry's letter urging ^^ 
Board to reconsider their decision with regard to the Vesty 
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application for a Provisional Electric Lighting Order. The letter 
states that the decision in question was given after careful con- 
sideration, and the Board regret that they are unable to vary 
it. In the case of the Provisional Orders granted to the vestries of 
Bermondsey and St. Marylebone, although there was only one 
company in each of those parishes authorised to supply electricity, 
the Board felt considerable hesitation in granting the Orders, and 
only did so with the view of giving Parliament an opportunity of 
deciding whether powers to compete with the existing companies 
should be granted, and that, in the case of St. Marylebone, where 
the existing company have exercised their powers to & considerable 
2 nn ы ташап has refused to oonfirm the Order granted by 
the Doard. 


Cheltenham.— A special meeting of the Town Council has been 
called for the 24th inst. to consider a proposal to apply to the 
Board of Trade for an amendment of the Cheltenham Provisional 
Order (1890), во as to embrace the whole of the town in the area 
of supply. At Monday's meeting of the Council the scheme of the 
Improvement Committee for the illumination of Montpellier 
Gardens was approved. The gardens аге, therefore, to be 
illuminated by small coloured incandescent electrio lamps. The 
cost of carrying out the work is estimated by the electrical engineer 
(Mr. Hamilton Kilgour) at £850, and £1 per night for maintenance, 
calculated upon the basis of illuminating the gardens three nights 
a week for 26 weeks between the beginning of April and the end of 
September. 


Chiswick.—Messrs. Kincaid, Waller and Manville have notified 
the District Council, on behalf of the Aberystwith апа Chiswick 
Electric Supply Corporation, of their intention to lay electric light 
mains along the High-road, from the east corner of Turnham Green 
to the boundary of Hammersmith Parisb. The Clerk has been 
instructed to inform the Company that the notice is invalid. 


Clerkenwell (London).—Electric lighting has been adopted at 
the Sessions House, Clerkenwell, and the old-fashioned gas-lighting 
apparatus has given way to elaborate brass chandeliers. The old 
style of ventilation has also been relinquished in favour of revolving 
fans, and telephonic communication is to be established between 
the Court-house and Holloway Gaol. 


Devonport. —The Town Council have appointed a Sub-Committee 
to arrange the terms fur the transfer of the East Stonehouse Pro- 
visional Order. The proposal has been approved by the Devonport 
consulting engineer (Prof, Kennedy). 


Doncaster.—The Town Council have resolved to put their Pro- 
visional Order into force, and Mr. J. N. Shoolbred has been re- 
tained as consulting engineer to prepare an electric lighting 
scheme. 


Dundalk.—A conference took place on Monday between the 
Town Commissioners and the representatives of the local electric 
tramway company as to the charge to be paid for street lighting. 
The present cost of gas is £525 per annum, and the Company offer 
to provide and maintain 22 arcs and 50 incandescent lamps for 
£600 a year. A special meeting of the Commissioners will be held 
to discuss this offer, 


Eastbourne, —Mr. W. C. C. Hawtayne has presented a report to 
the Town Council for combined electricity supply and refuse 
destructor works. Three schemes are submitted, Scheme 1 being 
for а steam-raising plant combined with a remodelled destructor, 
Scheme 2 for a steam-raising plant without destructor, and Scheme 3 
for a similar undertaking worked by a destructor only. The Com- 
mittee to which the proposals were submitted recommended the 
Council to adopt Scheme 1, In submitting this recommendation 
and the report of the joint Sub-Committee on the electric lighting 
question generally, recommending the Council to take over the 
lighting of the borough, Councillor Simmons remarked that the 
Committee were not antagonistic to the Electric Light Com- 
pany, but considered that in future the lighting of the borough 
should be in the hands of the Local Authority. They propose to 
light the whole of the streets and municipal buildings. The 
Council now paid an annual sum of £5,923 for lighting, and 
claimed that they could make a very large saving on thissum. A 
proposal was made that the subject should be shelved for a time, 
so that further consideration should be given to the matter. 
Councillor Hillman saw no reason for delay. He suggested that 
they should invite the Company to sell their undertaking on fair 
terms, and if this was not promptly agreed to, the Council should 
compete. Councillor Maude pointed out that in all the criticisims 
on the Committee’s proposals, not a single objection of any value 
had been made. Ultimately, the recommendations in the Com- 
mittee’s reports were adopted by 14 to 8, the members of the 
Council interested in the local gas company having withdrawn. 

. Edinburgh.—At Tuesday's meeting of the Electric Lighting 
Committee, it was reported that the applications for electric current 
for the past fortnight were equivalent to a total of 3, 196 8. o. p. 
lampe. Throughout the past year, arrangements have had to be 


made for the supply of an average of 1,500 additional 8-c.p. lamps 
per week. 


Electricity in Pumping.—At the meeting of the Mines Drainage 
Commission at Dudley on Wednesday Mr. E. B. Marten's report 
on the surface works was presented and discussed. The report 
referred to the prospect of the establishment of an electric power 
company which would supply the whole district with electric power 
at а low rate at no distant period. The scheme offered a practical 
means of dealing with the low areas from which water was known 
to escape into the mines. "The whole surface had again been fully 
examined, and 50 sites for electric pumps had been selected as 
suitable for the purpose, and levels had been carefully taken to 
note how branches could be extended from the nearest repaired 
brook courses to take the water safely away from the pumps. 
Somewhat in anticipation of the help of electrical pumps, the sur- 
face works in various places had been so far extended towards some 
of the selected sites for pumps, and the ere бире already 
made extended the area dealt with by gravity, so that indirectly a 
good deal of bad ground had been made good. 


Exeter.—At a meeting of the City Council last week the 
question of the construction of electric tramways was debated. It 
was reported that Mr. Albright had attended a recent meeting of 
the Council in committee on behalf of the Drake and Gorham 
Electric Power and Traction (Pioneer) Syndicate (Limited), 
for the pute of submitting details of a scheme. Mr. Albright 
stated that nothing less than a 28 years’ lease would afford 
the promotors a reasonable opportunity of recouping them- 
selves for the proposed large expenditure. After discussion the 
Committee decided that it was inexpedient to adopt these terms, 
but invited the promoters to state the terms on which they would 
be prepared to sell their undertaking at the expiration of 7, 14, and 
21 years. The promoters replied that they were willing to sell at 
the end of seven years from Jan. 1, 1902, on the payment of the 
capital cost of the undertaking, plus such sum as would, with 
dividends which would have been paid during that period, together 
amount to 15 per cent. per annum upon the capita stn ih ; at 
the expiration of 14 years on the payment of the capital oost, plus 
such a sum as would, with the dividends, amount to 124 per cent. 
per annum ; and at the expiration of 21 years on the payment of 
the capital cost, plus such а sum as would, with the dividends, 
amount to 10 per cent. per annum. Considerable discussion 
ensued and the matter was finally referred to the Finance Com- 
mittee for report. 


Garston (Lancs.).—In reference to the recent Local Government 
Board inquiry into the application of the District Council to borrow 
£25,000 for erecting electric lighting and refuse destructor works, 
the Board intimate ‘‘ that if they adhere to their proposal to erect 
combined electric lighting and refuse destructor works they should 
endeavour to obtain some site for the works which is further 
removed from the centre of a residential neighbourhood than that 
now n question.” The scheme may, therefore, have to be recon- 
sidered. 


Gatehead-on-Tyne.—The Town Council have decided to post- 
pone the exercise of their powers to purchase the uadertsking of 
the Gateshead Tramway Co. for 21 years, on condition that the 
Company electrically equip the existing tramway routes within 18 
months. The Council reserve the right of purchase at the end of 
Seven and 14 years. 


Glasgow.—The Tramways Committee have made a successful 
experimental run on the Springburn-Mitchell-street electric tram- 
way route, and Major Cardew will officially inspect the line early 
next week on behalf of the Board of Trade. 


Halesowen.—The question of street lighting is at present the 
pence topic of discussion in local circles. Owing to a dispute 

tween the District Council and the local Gas Company the town 
has been in darkness over a month. The Company charge £3 per 
lamp per annum, and require the Council to enter into a three 
years' agreement, but the latter condition has been rejected by the 
Council, which proposes to apply for a Provisional Order. The 
Midland Electric Corporation for Power Distribution has also 
submitted terms for supplying electric current for public and 
private lighting in the district. 


Halifax.—The Town Council have decided to apply to the Board 
of Trade for sanction to borrow £30,000 for electric tramway 
extension purposes. 


Harness Redivivus.—The redoubtable C. В. Harness has 
turned up again as the following announcement shows :— 

Medical Battery Company (Limited).—Registered September 27 with 
а capital of £5,000, in £1 shares, Objects: To purchase or otherwise 
acquire the business, good will, &c., and patents of whatever class or kind, 
formerly carried on by Cornelius Bennett Harness, and to deal with the 
same in such manner as the Company shall deem expedient. The directors 
are C. B. Harness and another to be afterwards appointed. Remuneration 
according to profits. 
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Heaton Norris.—The. District Council notifies that it proposes 
to apply for a Provisional Order. | 


Hereford.—The Town Council have acquired а site for ап 
electricity supply station. | 


Ilford (Essex)— The District Council have instructed Mr. 
W. C. C. Hawtayne to prepare specifications and plans for а com- 
bined system of tramways and electric lighting for the district. 
The tramway section of the work will consist of between 16 and 17 
miles of line in all, part of which will be double track. 


Keighley.— At the recent monthly meeting of the Town Council 
it was resolved to apply for electric lighting powers. 


Lambeth (London).—A good deal of mud is being thrown about 
in this metropolitan parish in connection with the transfer of the 
vestry's electric lighting Provisional Order, and. some of this mud 
appears likely to stick. At present the charge of accepting money 
for their votes or their silence is indiscriminately launched against 
the party which is pleased to call itself the Moderate party, 
although from the violence of the dispute the turn of the other 
side (Progressives, we think they themselves) will probably 
come. The moral of the dispute is obvious, and points to the abso- 
lute necessity of a local authority definitely making up its mind, 
one way or the other, as to the course it intends to pursue in regard 
to the important question of electricity supply. While these inten- 
tions are in doubt, and while the question of what is to be done with 
the Provisional Order is allowed to drag on from year to year, a great 
temptation is offered the wily ‘‘ promoter” to endeavour to have 
а finger in the pie. The promoter may or may not be unscru- 
pulous, but he is always very human, and makes the best use he 
сап with the tools at his command. The average vestryman or 
town councillor is also only human, and it is not right that he 
should be subject to the temptations which the aforesaid promoter 
has the credit, rightly or wrongly, of being ever ready to offer in 
order that his deep-laid schemes may attain fruition. The example 
of Lambeth (if the whole affair is not а storm in а teacup) should 
serve as a warning to other local bodies to make up their minds 
forthwith with regard to themselves carrying out their Provisional 
Electric Lighting Orders, or the transfer of such powers to other 
hands. Procrastination is always the thief of time, but in this 
instance it may be Satan's opportunity as well. 


Leicester.—The Town Council have decided to join the ranks of 
that increasing body of local authorities who have decided to 
municipalise the tramways. The Council's consulting engineer 
(Mr. H. Graham Harris) advised that the undertaking should be 
purchased and recommended the adoption of eleetric fraction. The 

urchase price is £153,500 and the purchase is to be completed by 
arch 31st next. The relaying and electrical equipment of the 
existing lines will cost about £170,000. 


Leith.—The Town Council have decided to make an offer for the 
purchase of the local tramways. 


Light Railways.—Of the 35 applications lodged with the Light 
Railway Commissioners in May last, 13 have been sanctioned, а 
similar number have been refused, two withdrawn, one postponed, 
and six still remain to be investigated. 

The Monifieth Police Commission before them а proposal from 
the promoters of the Dundee and Broughty Ferry Light (Electric) 
Railway to extend the line to the eastern end of the parish. The 
consulting engineer (Mr. R. Ritchie) attended the meeting of the 
Commission on Tuesday and submitted details of the scheme. 

A proposal has been made to cons'ruct a light railway between 
Rickmansworth, Croxley Green, Watford, Bushey, Stanmore and 
Edgware. The motive power will be electricity. А Committee of 
the Watford Town Council has been instructed to report upon the 
matter. . 


Liverpool.—The City Council on Wednesday sanctioned tlie 
expenditure of an additional £35,000 in connection with the equip- 
ment of the experimental electric tram line from St. George's 
Church to Dingle. 


London County Council.—-At the meeting, on Tuesday, the 
Finance Committee reported that the following electricity supply 
loans had been completed : Hammersmith Vestry, £15,000; Hamp- 
stead Vestry, £16,700 and £39,980; Islington Vestry, £23,840 ; 
and Shoreditch Vestry, £11,340. 

The discussion upon the proposal to transfer the powers of the 
Council under the Electric Lighting Provisional Order Confirmation 
Acts as regards the appointment of inspectors, provision of testing 
stations and regulation of price of electricity supply in any district 
by the local authorities of such district, the Local Government 
and Taxation Committees of the Council were of opinion that such 
powers should be exercised by one authority only, and recom- 
mended that the proposal to transfer such powers should not be 
entertained. This recommendation was agreed to. 

The Highways Committee reported that the Blackheath and 
Greenwich Electric Light Co, had notified their intention of 


commencing operations in their district, and had farther notified 
that it was the Company’s intention to obtain their supply of electric 
current from the mains of the London Electric Supply Corporation 
at Deptford. The Committee considered that this course was incon- 
sistent with the provisions of the Company's Order, and had conse- 
quently disapproved of the plans submitted. 


Lord Onslow referred to the communication addressed to the 
Council by the London United Tramways Co. on the question of 
introducing electric traction on those portions of the Company's 
lines which are in the Council's jurisdiction, and he asked whether 
the Highways Committee had considered this communication, and 
whether they were prepared to advise the Council to withdraw its 
opposition to the introduction of electric power on these sections 
of the Company’s lines. Mr. Benn replied that the matter was 
still under the consideration of the Committee, which had ''no 
objection to electric traction but only to the overhead system.” 


Loughborough.—The Town Council have resolved to promotes 
Bill for the acquisition of the local gas works. Clauses are to be 
inserted in the Bill to enable the Council to engage in the supply 
of electric current. 


Lynn.—The Town Council have obtained the sanction of the 
Local Government Board to borrow £28,000, for establishing 
electricity supply works. £30,000 was applied for, but £2,000 
intended for possible extensions has been struck off. 


Middlesbro’.—A special meeting of the Electric Lighting Com- 
mittee was held on Wednesday, when the consulting olectrical 
engineer (Mr. Robert Hammond) attended and submitted plans 
and specifications of an electric lighting scheme. The Committee 
decided to adopt Mr. Hammond’s proposals and to apply to the 
Local Government Board for sanction to borrow £36,000 for 
carrying out the work. 


Nelson.—The Town Council have authorised the Gas Com- 
mittee to apply to the Local Government Board to borrow a 
further sum of £11,000 for electric lighting purposes. It was 
stated at Wednesday's meeting of the Council that, owing to the 
numerous demands for current, the present plant was inadequate 
to meet all requirements. 


Panama.—The local electric lighting company recently threatened 
to wind up its affairs and clear out unless the Colombian Govert: 
ment advanced a sum of £1,666, guaranteed by a mortgage upon 
the company's plant. Face to face with this threat, the money was 
promptly forthcoming, and enabled the company to renew a large 

rtion of its plant and otherwise to retrieve its position. The 
ighting service is now described as very good and the charge 
per 16-c.p. lamp for a 12-hour day works out at under 6s. per 
calendar month. The government pays for public lighting nearly 
£5,000 a year and has made a very good bargain as the lighting 
leaves nothing to be desired.” 


Poplar (London).—The District Board of Works have purchased 
a site for an electricity station for £3,000. The site is situated be 
tween Violet-road and Glaucus-street. 


Retford.—Although the Town Council are applying for § 
Provisional Order, it is probable they will ultimately take current 
from the General Power Distributing Co. who have submitted 
terms for supplying electricity in bulk. 


Rugby.—The Urban District Council has decided to apply for 
Provisional Order. 


St. Helens.—The Corporation give notice of their intention to 
apply to the Board of Trade for sanction to lease their tramways to 
the new St. Helens and District Tramways Co. (Limited) for 
years. The lessors are to provide electrical equipment for the lines, 
and the lessees supply rolling stock. 

Mr. J. S. Highfield, borough electrical engineer, has isd 
instructed to carry out the electric lighting and traction schem 
drawn up by the late Dr. John Hopkinson. 


Salford.—Mr. Charles Hopkinson has been appointed ола 
electrical engineer to the Corporation, in suocession to his brother, 
the late Dr. John Hopkinson. 


Scarborough.—The Town Council on Wednesday decided to 
oppone the scheme for the construction of eleotric tramways in 
istrict. 


Shipley.—The District Council have adopted а resolution 10 
favour of applying for a Provisional Order. 


Southend.—A meeting of the Town Council will be held ai 
26th inst. to decide whether application shall be made to the 
Railway Commissioners for an order authorising the constructi 
a system of electric tramways in the borough. 

South Shields.—The Tramways Committee advise the € 
Council to promote a Bill to enable them to work the wg rn 
ways and also for borrowing and other powers The "7 
Electric Traction Co, and the South Shields Tramways and 
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Co. are to be invited to make proposals for taking a lease of the 
. " tramways and portions of the tramways authorised by the 
ct. | 


Btafford.—The Gas and Electricity Committee reported at 
Tuesday's meeting of the Town Council, that the receipts of the 
electricity department for the past year showed an increase over 
those of the previous year. | | 


St. Pancras (London).—At the Vestry meeting on Wednesday 
the chairman of the Electric Lighting Committee (Dr. Walter 
Smith) introduced an interim revenue account of the electricity 
department for the six months ended June 30. "The total inoome 


amounted £17,408, an inorease of £3,088 over the corresponding 


э of 1897. The expenditure on trading account was £11,556, 
eaving а surplus of £5,852 to meet interest charges and sinking 
fund instalments. The net profit was £1,166, or with the amount 
brought forward £2,883. he introduction of the maximum 
demand system of charging and other rebates had resulted in а 
reduction in the income of £800; the coal bill had advanced by 
, mainly owing to the recent coal strike; but the largest 
item of expenditure comprised repairs and mains. Mr. E. 
said they were entering the seventh year of the opera- 
tions of the electricity works. He could not allow that the 
accounts were very satisfactory. They had a capital of £210,000 
invested in the undertaking and in 18 months a profit of only 
£2,883 had been made, or practically only 1 per cent. regarded.as 
8 trading concern. Dr. Smith, in reply, stated that Mr. Barnes 
had overlooked the £4,000 which had been' placed to reserve from 
the profits of the electricity works. The object of the Electricity 
Committee was to cheapen the price of electric current and not to 
make a large profit. 


Stratford.—The District Council have adopted a report of the 
General Purposes Committee recommending the appointment of an 
electrical engineer to advise on the electric lighting and traction 
scheme. A Sub-committee has been appointed to select an engineer. 


Swansea.—The Town Council have deferred for the present the 

uestion of the erection of a dust destructor in connection with 
their electric lighting scheme, and Mr. E. Manville has, therefore, 
been instructed to submit amended plans and estimates for elec- 
tricity supply works only. The generating station will be erected 
on Corporation property on the Strand. At the Council’s last 
meeting the mayor (Mr. A. Thomas) said they had a difficulty in 
obtaining a site for the dust destructor, which part of the scheme 
was to cost £11,287, the estimate for a low-tension electric lighting 
Station only being £32,470.  Major-Gen. Hutchinson has been 
appointed Board of Trade referee to settle the matters in dispute 

tween the Tramways Company and the Swansea Corporation. 


Telephone Municipalisation.— As intimated in our last issue, 
the report of the Manchester Special Telephone Committee was 
presented at the meeting of the Corporation on Wednesday. 
Ald. Southern said that it had been suggested that they should 
first ascertain whether the proposed company, whose objects the 
Council had approved, were likely to receive a licence from the 
Postmaster-General, and if that licenoe were not granted they pro- 
pue that steps should be taken in order that Manchester might 
ollow the example of Glasgow and apply for a municipal licence. 
The recommendation (which reads somewhat tame after the noise 
that has been made over this telephone competition) was adopted. 


The Italian Electro-Technical Association.—The Associazione 


‘Elettrotecnica ltaliana held its second annual meeting in Turin last 
"week, when Papers were read by Sig. E. Cairo and Sig. P. Lanino 


on ‘The Application of Electric Traction on Railways," and by 
Sig. Lorenzo Ferraris on Electricity at the Turin Exhibition.” 


Tottenham.—The District Council decided on Wednesday to 
apply for а Provisional Order. | 


Trade Unionism Rampant—Some time ago the Bethnal Green 
(London) Board of Guardians let the contract for the electric lighting 
of their new infirmary in Palestine-place, Cambridge Heath. The 
building was approaching completion when the electric lighting 
contractors started the work of wiring the building. About 300 
men were employed on the building work, when 12 or 13 men 
engaged by the electric light contractors commenced operations. It 
was necessary for the latter in the course of their work to dislodge 
a few bricks and some plaster in order to properly bury the wires. 
The building employés objected to the wiremen performing this 
Work, on the ground that they did not belong to a building trades 
union, and threatened to leave work in а body unless the offending 
electrical artisans were at once discharged. The Guardians had 
interviews with both contractors, but no arrangement could be come 
to. The builders found their men obdurate, notwithstanding that 
the electrical firm undertook, on behalf of their employés, that 
they should join а builders’ union. Asa result the wiremen were 
mn and the structural operations were then allowed to continue. 

ө ‘Guardians: will, 16 is stated, lose about £1,000 over this 
Unfortunate affair (four months contribution from the Common 


Poor Fund), and the infirmary, instead of being opened as proposed, 
in March cannot possibly be ready till August. 

Tunbridge Wells.—A Local Government Board inquiry was 
held here on Tuesday into the application of the Corporation to 


borrow £15,000 for electric light extension purposes The town 


clerk (Mr. ҮҮ. О. Cripps) said that two electric lighting loans had 


already been sanctioned—one in 1893 of £13,000, and another in 


1895 of £12,000. Their Provisional Order was obtained in 1891. 
At the outset, their consulting engineer (Mr. W. H. Preece) had 
advised a tentative outlay of £13,000, which would enable them to 
supply current to 4,000 incandescent and 35 arc lamps, but the 
capacity of this plant was soon exhausted. The gross revenue last 
year was £4,208, and this year £5,694. The gross profit to March 
23, 1897, was 10 per cent. At the end of March, 1898, the number 
of consumers was 350 and the number of streets illuminated was 


now 57. The mileage of cable was 18 in 1897, and now 30. In 


view of this extension it was now proposed to borrow another 
£15,000 for extending the mains in additional streets of the town 
and suburbs. From 1897 to 1898 the electric light profit had been 
£1,347. 178. The electrical engineer (Mr. Н. L. P. Boot) gave . 
technical details of the soheme, to which there was no opposition. 


Walthamstow.—The District Council are promoting a Bill for 
powers to construct and equip a system of electric tramways. The 
Council are borrowing £41,000 for electric lighting purposes. 


Warrington.— Mr. А. Н. Preece has been appointed consulting 
engineer to the Town Council to prepare a scheme for lighting the 
town electrically. The plans of the proposed electric lighting 
station have been approved. 


West Bromwich.—The Town Council are recommended by the 
Electric Lighting Committee to authorise the engagement of an 
electrical engineer to report upon the advisability of carrying out 
the provisions of the Council's Electric Lighting Order. 


West Ham.—The borough electrical engineer (Mr. J. J. Steinitz) 
reported at the last meeting of the Corporation that the contracts . 
for the electric light installation were now practically completed, 
except as regarded some of the alternators. Опе engine was down 
and working satisfactorily, and current could be switched on. Не 
asked for the instructions of the Council or the Lighting Committee 
as to whether they would start on one plant and run the risk of a 
breakdown. This, however, the Council decided not to do. | 

Mr. Steinitz also reported that applications have been already 
received for the equivalent of 6,527 8-candle power lamps from the 
Romford-road and Woodgrange-road districts. Provision had been 
made for supplying 6,500 lamps, and it is therefore probable that 
extensions will have to be made very shortly. Mr. Steinitz further 
reports that as, apparently, the working of the tramways by eleo- 
tricity is making very rapid progress, near Upton-lane and Wood- 
grange road appeared to him the most likely spot for a tramway 
sub-station. Consequently, if the Committee laid mains from 
the Central Station to Upton-lane, provision ought to be made 
for cables for tramway traction. It would take considerable time 
to prepare a report on such a scheme, and the actual work on the 
lighting extensions ought to be in hand by the beginning of March 
next. 

Wigan.—A deputation has been appointed by the Corporation 
to visit certain towns where combined electric lighting and trao- 
tion systems are in operation, in order to obtain information as 
to the advisability of the Council erecting municipal supply works. 


Wolverhampton.—At the meeting of the Town Council on 
Monday next, the Lighting Committee will recommend that appli- 
cation be made to the Local Government Board for sanction to 
borrow £29,740 for electric light extension purposes. The 
Committee report that there is a rapidly increasing demand 
for electric current, and for next winter it would be necessary 
to construct two additional transformer sub-stations. In view of 
the probability of the existing tramways being purchased by the Cor- 
poration, the Committee are strongly of opinion that the proposed 
extensions should be carried out on such lines as would enable them 
to deal not only with lighting, but also to supply electrical energy to 
the tramways. It was now proposed to develop the electricity supply 
undertaking by the establishment of a three-wire system of supply, 
witha standard pressure of 440 volts, involving considerable expendi- 
ture in re-wiring some of the consumers’ premises. The combination 
of high and low-tension systems of supply would greatly increase 
the efliciency of distribution, and would practically eliminate any 


risk of breakdown, while if at any future time it was decided to adopt 


a system of electric traction, the Committee would be in a position 
to supply current from the same generating plant as would be used 
for lighting, and by thus improving the load factor of the station 
would be enabled to effect a great reduction in the cost of genera- 
tion and distribution of energy. The estimated expenditure includes 
about £15,422 for machinery, boilers, instruments, &c., £9,228 for 
mains and work in connection with the distributing system, and 
over £0,000 for transformer sub-stations, with the necessary exten- 


sion of arc lighting, 
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. COMPANIES’ MEETINGS AND REPORTS. 


Willans and Robinson (Limited). 


The ordinary general meeting of this Company was held on Wednesday, 
at the Victoria Works, Rugby, under the presidency of Mr. Mark Robinson. 
The SECRETARY (Mr. C. S. Essex) read the notice convening the 
meeting. and other formal business having been disposed of, 
The CHAIRMAN said : Gentlemen, your directors have at length achieved 
one of the objects of their modest ambition —to issue a report which recom- 
mends nothing whatever but a dividend, and which says nothing, even as 


to the prosperity of the Company, for that fact, is written large upon the 
accounts themselves. We are in truth doing well, and are beginning, though 
still only beginning, to gather, the good fruits of our move to Rugby. Those 


who attended the last autumn meeting at Rugby will be able to see for 
themselves, presently, how much we have advanced since then. The 
original shops, then unfinished, are now complete, or lack only the 
finishing touches, and the extension of the machine and erecting shops, 
destined to increase their capacity by 50 per cent, which was then 
only begun, is now finished, and some of the tools in them are at work. 
They might all have been at work long since but for the strike in the 
engineering trade, which threw everything back for six months at least, 
and perhaps served as a not unwelcome excuse for even longer delays in 
the supply of tools. 'Thanks to what the extensions have done for us 
already, we have conquered our huge arrears of orders at last, and now, for 
the first time for three years, we are able to take orders for reasonably 
early delivery. This fact we may hope will bave a very favourable in- 
fluence upon the prosperity of our business. At the spring meeting in 
London it was mentioned that we were engaged upon an engine of 
much larger size than we had made before. I am glad to say that we 
bave now four of these in hand, together with one stil larger. All 
that was said at our last meeting on the subject of the new and 
promising development which lies before us in the direction of a great 
demand for large engines for electric traction purposes, holds good still, 
‘and whether we are asked for more engines of 1, H.P., or for engines 
twice as large, or for any number of times as large, we mean to fill the 
order,” as the Americans say, whether doing so lies within the present 
competence of our plant or not. But if this great development occurs it 
may be well to remind you again that more capital may have to be pro- 
-vided—though in that event the directors feel no doubt that the share- 
holders will respond as gladly, and as promptly, as they have done before. 
The question, bowever, is for the future, and it is unnecessary to say more 
now. Yet thus much may be said with advantage, for it is to the benefit 
of the Company that not only our shareholders, but also our cus- 
tomers and the electrical world in particular, should be aware of 
our determination to meet every demand which may come upon us. 
Turning to the report, self-explanatory as it is, it may yet be worth while 
to refer to the continued satisfactory growth of the reserve fund, which the 
directors are certain is in accordance with the wishes of the great majority 
of the shareholders. The accounts call otherwise for little comment. The 
-expenditure items of the profit and loss асро 


unt show increases which I 
. fear are inevitable with an improving business, and whicb at any rate are 


not due to want of watchfulness on the part of the Board. An old enemy, 
the item for books, stationery and printing, is aggressively in evidence, but 
I am sure that no shareholder will say anything stronger about it 
than the directors have said already. We have been from the begin- 
ning people of very elaborate accounts, which are costly in books and 
printing, just as they are in salaries, but wbich in our opinion are amply 
"worth their oost ; in fact, we attribute no small part of our success to the 
extremely full knowledge we have of the cost of everything we make. 
Our elaborate book-keeping stands, in fact, in much the same relation to 
our business work which our elaborate testing department, which Mr. 
Willans instituted, bears to the engine construction ; we bring all our 
business transactions separately to the teat of cost, just as we bring every 
engine to the test of the various apparatus which have made our testing 
department famous all over the engineering world. We gain by the 
one process as much as by the other, and not much hope can be 
held out of reducing the cost of either. Printing is also a heavy 
item. We have much work still to do in spreading the reputation 
of an engine so unlike what the world is accustomed to, and good 
and full price-lists, and other printed matter, are essential to success, 
but it necessarily costs a great deal. "Travelling is another item greatly 
increased, and though this is sometimes called in question I am convinced 
there is no more beneficial expenditure. We and our representatives have 
been unable for a long time to go about amongst our customers, and amongst 
engineers, to the extent which is desirable ; it is all to the good that we are 
able to do so now. Bear in mind also that much of this travelling repre- 
sents work in London, and that it takes the place of the much greater 
expense of maintaining а London office. And none of these increases, 
observe, have stood much in the way of the largest of all the increases on 
the debit side of the profit and loss account, viz., the increase in the profit. 
Some shareholders will doubtless wish to know if our boiler shop is at 
work yet. As you will see presently, it is not. The tools for it were so 
long delayed by the engineers' strike that the last of them are not com- 
pletely fixed yet. I do not think, however, that the delay will be pre- 
judicial to the future boiler business of the Company. Ав you know, we 
made a number of the Niclausse boilers at Thames Ditton, or rather in а 
temporary shop at Molesey, under great disadvantages, for the sake of the 
experience to be gained from running them in practical use. The directors 
аге very glad to be able to вау that some two years experience has iu every 
reapect confirmed the favourable opinion which they formed of the Niclausse 
boiler originally (for which we believe there is a great field), but it has also 
shown, as we equally anticipated, the propriety of various minor modifica- 
tions in the design to meet the preferences of English engineers and the 


different conditions under which boilers are worked in England. Some of 
the changes in hand are so far important, that it would be a subject for 
regret if a large number of boilers were at work without them. Tedious 
as the delay in beginning the boiler work on & commercial scale 
may appear I am convinced that it will tend to the advantage 
rather than otherwise of this branch of the business in the future. 
I am not aware that I have anything further to say, though I shall be very 
happy to answer any question. Possibly our meeting may not be long, 
and many of our shareholders may like to go round the works and also to 
visit the mess-room, where the workpeople bave arranged a display of the 
produce of their allotments. I now propose :— 

“That the report and accounts for the half-year ended June 30, 1898, 
submitted to this meeting, be, and the same are hereby received and adopted.” 

Mr. G. W. ANDERSON (a shareholder) seconded the motion. 

The CHAIRMAN then expressed a hope that some of the shareholders 
present would favour them with their views. 

Mr. YOUNG remarked that there was really nothing for them to say 
except that the report was very satisfactory. He bad personally asked the 


Chairman a question about the item of debtors, £70,000, as to which he 
had been satisfied that they were all 


5 good. 
The CHAIRMAN stated that with regard to this item the Company 
dealt largely with municipal Corporations, who were very good, but 


slow payers, and they would not pay for anything until they received 
it. That largely accounted for the extent of the item of debtors; 
and during the last month of the half-year it so happened that they 
invoiced a large amount of machinery. Within about two months after- 
wards—by the end of August the sum shown was diminished by no less 
than £36,000. It would therefore be seen that the item on the present 
occasion was accidentally large, though he must say that the ten- 
dency was for the figure to become larger. He had stated that the 
boiler shop was not yet at work, but Captain Sankey had corrected him. 
He believed that, in honour of the shareholders’ visit to the works that 
day, the tools had leen sent round, He theu put the motion, and it 
was carried unanimously, as was also а motion declaring the Preference 
and Ordinary dividends of 6 and 8 per cent. respectively. 

A vote of thanks to the Chairman and directors was also carried 
unanimously. 

The CHAIRMAN, in acknowledging the vote, said that his colleagues 
and himself were greatly indebted to the shareholders, who showed the 
directors the greatest confidence at all the meetings. 

The meeting then terminated. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


renee — 


ANGLO-CUBAN SYNDICATE (LIMITED).—This Company was registered 
on Sept. 30, with a capital of £50,000, in £1 shares (of which 5,000 are 
Founders’), to construct, build, equip and maintain telegraph cable or 
telephone services, railways, tramways, &c., in Cuba or elsewhere, and to 
carry on tbe business of mechanical engineers, manufacturers, merchants, ke. 

CROWDUS ACCUMULATOR SYNDICATE (LIMITED).— This Company 
was registered on Sept. 29 with a capital of £50,000, in 35,000 £1 shares 
and 30,000 10s. shares, to carry into effect an agreement between M. Friend 
and J. T. Bowden, and to carry on business as manufacturers of and dealers 
in cycles, motor cars and carriages of all kinds, and of all parts, fittings 
and accessories for the same, and also to carry on the business of producers 
and suppliers of electricity, manufacturers of and dealers in electrical appa- 
ratus of every description, engineers, &c. 

DRAKE AND GORHAM ELECTRIC POWER AND TRACTION 00. 
(LIMITED).—This Company was registered on Sept. 28, with a capital of 
£250,000, in £1 shares, to enter into an agreement with the Drake and 
Gorham Electric Power and Traction (Pioneer) Syndicate (Limited), and to 
carry on the business of electricians, electrical and mechanical engineers 
and manufacturers of and dealers in electrical machinery, apparatus, plant, 
&c. The first subscribers (each with one share) are: Robert Dand, Chris- 
topher S. Oxenburgh, Frederick King, I, S. Hyslop, William R. Long, J. 
Crowther and А. M. Taylor (engineer). 

ELECTRIC LAMP SUPPLY CO. (LIMITED). —This Company was registered 
on Sept. 27 with a capital of £10,000, in £1 shares, to acquire and carry 
on the business of contractors, dealers and agents for electric lamps, plant, 
apparatus, &c. carried on by А. M. Day, at Queen Victoria-street, E.C., 


under the style of the Electric Lamp Supply Co. The first subscribers 


(each with one share) are :—A. W. Maxwell, H. Maxwell, A. M. Day (elec- 


trical engineer), В. J. Dale, A. V. Smith, G. Pistell (electrician) and E. 
k а The first directors are :—A. W. Maxwell, H. Maxwell and 
. Day. 


IMPERIAL TRAMWAYS CO. (LIMITED).—This Company was registered 
on Sept. 29 with a capital of £300,000, in £10 shares (of which 10,000 are 
£6 per Cent. Cumulative Preference), to euter into an agreement with а 
company of the same name aud its liquidator, to purchase, lease or other- 
wise acquire any railways (including light railways), tramways, or omnibus 
undertakings in the United Kingdom or elsewhere, to co 


natruct any rail- | 
ways or tramways, to equip, maintain and work by animal or mechanical 


power the same, and to carry on the business of an electric lighting company: 
MARQUAND ACCUMULATOR CO. (LIMITED).—This Company was regi 
tered on Sept. 26 with & capitalof £20,000, in £10 shares (900 Eight per 
Cent. Cumulative Preference), to enter into an agreement with А. J. 
qand and the Electric Insulation Syndicate (Limited), and to carry on the 
business of electricians, accumulator manufacturers, &c. The first sub- 
ecribers (each with one share) are :—J. Guthree, Ll. B. Atkinson (civil eng 
neer), M. Gunn, Т. McM. Heywood, T. Marson, P. A. V. Robinson and А, 


е 


| 
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J. Marquand. The first directors are :—Lord W. Beresford, M. Gunn, H. 
B. Marquand, T. Marson, T. McM. Hey wood, J. W. Palmer, Ll. B. Atkin- 
son and A. J. Marquand. 


UNIVERSAL ELECTRICAL ADVERTISING SYNDICATE (LIMITED).— 
This Company was registered on Sept. 28, with a capital of £20,000, in £ 
shares, to enter into an agreement with Messrs. Robert Halford, George 
Wigley, Arthur J. Chamberlain and Arthur E. Blake, and to carry on the 
business of advertisers by means of electric light and otherwise, adver- 
tising agents, electrical and mechanical engineers, manufacturers of and 
dealers in electrical plant and machinery, &c. The first subscribers (each 
with one share) are: Arthur J. Chamberlain, Arthur E. Blake, Robert 
Hom George Wigley, Frank Merchant, William N. Hicking and А. О. 

ines. | 


VEALE AND CO, (LIMITED).—This Company was registered on Oct. 3 
with a capital of £30,000, in £1 shares, to enter into an agreement with 
Veale and Co. (Limited), and its liquidator (Mr. J. M. Coon), and to carry 
on the business of electricians, electrical, mechanical and general engineers, 
suppliers of electricity, machinists, tool makers, &c. The first subscribers 
are: — W. T. Lovering (25 shares), Е. Н. Headley, electrical engineer (174 
shares) and J. E. Veale, J. P. (1,469 shares), and Н. W. Wilson, engineer, 
J. W. Burleigh, N. Oliver and W. J. Parnall with one share each. The first 
directors are: — J. E. Veale, S. Trevail, E. C. Spooner and F. H. Headley. 


CITY NOTES. 


— ä — 

MEMORANDA.—Bank rate 3 per cent. (since Sept. 22, 1898). Price of 
silver 27134. per oz. (Oct. 6). Console (28 per cent.) 1093 —1094 for 
money, 1099—1094 for account; 23 cent. 1044—105 (Oct. 6). 
Stock Exchange Settling Days: Consols, Nov.4; Stocks and Shares 
Continuation Days, Oct. 11 and 25; Ticket Days, Oct. 12 and 26; Pay 
Days, Oct. 13 and 27; Mining Share Carry-over Days, Oct. 10 and 24, 


BRITISH COLUMBIA ELECTRIC RAILWAY OO. (LIMITED).— The half- 
yearly interest on the Four and a-Half per Cent. Debentures of this 
railway, due 15th inst, will be paid by Messrs. Sperling and Co., 8, 
Austinfriars, E.C. 


NORTHWICH ELECTRIC SUPPLY CO. (LIMITED). — An extraording meet- 
ing of the shareholders of this Company was held on Wednesday, when it 
was unanimously resolved, “ That, consequent upon the extensions of the 
Company's area of supply, the capital be increased from £10,000 to 
5 to be issued as Ordinary shares as and when required by the 

irectors. 


STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to the further issue of 22,500 Ordinary £10 shares of the 
Metropolitan Electric Supply Co. (Limited). | 


SUBMARINE CABLES TRUST.— Notice is given that the coupons due on 
Oct. 15 will be paid in full on and after that date by Messrs. Glyn, Mills 
and Co., 67, Lombard-street, E.C. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED).—The esti- 
mated amount of the traffic receipts of this Company for the half-month 
ао Sept. 30th is £4,166, against £1,664 in the corresponding period 
of ; 


WESTERN AND BRAZILIAN TELGRAPH OO. (LIMITED). —'Rhis Com- 
pany’s traffic receipta for the week ended Sept. 30 (after deduçting 17 
per cent. of the gross receipts payable to the London Platino-Brazilian 
Telegraph Co., Limited) were £3,380. 

WESTERN UNION TELEGRAPH  CO.— This Company have issued 
their réport for the quarter ended Sept. 30. The following statement 
exhibite the condition of the Company at the close of the quarter ended 
July 30, 1898 :— 


Surplus April 1, 1898, as per last quarterly report...... $7,797,572 07 
Net revenues, quarter ended June 50, 1898 ..... ees. 1,677,262 40 
$9,404,634 47 


From which deducting for— 
Dividend of 13 per cent. paid July 15th $1,216,982 50 


Interest on bonded debt ................ . 224,416 85 
| $1,441,599 35 
Left a surplus July 1, 1898, oll... . . РТИ $7,963,235 12 


The net revenues of the quarter ending September 30, 
based upon nearly completed returns for July, 
anie returns for August, and estimating the 
usiness for September, will be about. . . . . ... 1,550,000 00 


! | $9,513,255 12 
From which appropriating for— 


Interest on bonds . N ‘i 224,500 00 
$9,288,735 12 

It requires for a dividend of 1} per cent. on capital 
sick issued, about ооо ононе онооно os . 1,216,990 00 


Deducting which leaves a surplus, after paying divi- 
dend, of КОКУЛ ee УИ . $8,071,745 12 
In view of the preceding statements, the Committee recommend that a 
dividend of 1} per cent. on the capital stock of the Company be declared, 
payable on and after the 15th inst. The annual meeting of the shareholders 
will be held on the 12th inst., and the stock books of the Company are 
closed until the 17th inst. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


— JÁ—] 
ä — — ee Oe 


& 
*Birminghum Tramways. Oct. 1 | 4, wee Те 
Blackpool ration... Sept.29 | 628 |+ 112 13,951 |4- 1,936 
Pcr ада Miet сас |, бад os 11,470 |... 
*Bristol Trams & Carriage Sept.30 | 2,958 | + 42,850 |+ 6,731 
City & South London Ry. Oct. 2| 955 7 13,269 + 648 
Dover Corporation.. „ 1 | 209 .. 5,066 18 


DublinUnited(Southern)  ... га 

Liverpool Overhead Rly.) „ 2 | 1,597 
*Sheffield Tramways....| „ 2 1, 129 
South Staffs. Trams......| Ѕерё.50 | 666 


* Partly electrical. 


95095 |+ 2,450 
24,618 _ "922 


ELECTRICAL COMPANIES' 


SHARE LIST. 


Dag E ECT e, T ue рота 
. '8 PR ednesaay, | NT. DURING WX 
AMOUNT. SHARE. | DEND. | КАЖА SEPT. 28. Oct, 5. xr | YIELDED ee Den, ENDING OOT., 5. 
| | ELECTRICITY SUPPLY COMPANIES. | 2 . d. Highest Lowest 
6,000 10 ... | Bournemouth and Poole Electricity Supply Ord. 91 10 9? 1 | a R dé es 
6,000 10 465 0. 44 per Cent. Cumulative Pref. .... 10 11 101 11 oe | vt | э 
80,000 b Зо | Charing Cross & Strand Electricity Supply Corp. 12 13 12 13 2 13 10 | February & August | e 
1 b 2/3 Do: 44 per Cent. Preference ........ = = 6 64 6 64 8 9 3 : т = ER 
ае | 5 2/6 | Chelsea Electricity Supply Ordinary ao ak S RS а | 9 10 9 10 | 8 0 0 March! — M 
А. 98 Stock 444 Do. 43% Debenture Stock (red.). ..—.. 118 115 118 15 | 818 8 | June and December E: * 
QU. M pres 35 Nr i x 5% 30 year Gold Bonds(red) 2 105 103 105 415 8 AA " Ек 
' Uity of London Elec. Lighting Ord. 40,001 to 90,000 24 354 21 25 418 1 | Febru 255) 
pre rd | et | BA 8 0100000 2.05» eee EU 4 26 2 280 is mus гам 24 | s 
' | . 6% Cumulative Pref. .. .....— — —.... 16h 17% 16 17 887 на 
2 1 5% Do. 6% Debenture Stock (red.) =.. — 25 130 i? 100 81611 | Lone Fg de 19 | а 
10% 0 — | County of London & Brush Prov. Ord. (tally paid) 13, 4. 18 14 ie i is Е" 
90,000 £10 6/0 о. 8 „ | 8 10 11 ҲК. — ч” 
; % Cumulative Ргеїегепсе............. | 14 15 14 15 
ee — Kp House-to- House Electric Lighting Supply Ord. 9 10 9 10 : j- о "um апера " | 15 
p о. рег Cent. Preference ........„....... р 10 8 T MES 
10 000 | : r^ каноо and Knightsbridge Ога. ............ u ie Ty 155 H 0 0 Te RE " = 
А Т ИПРНЕ, A 8 * Ex е; 
1 | — London Electric Supply Ordinary „se =e = — =e = 84 "a 3i af 510 T, | January and July .. vs 
62,400 | 10 5 Metropolitan АРСР 77777 : 64 6 6) м га a 
320,000 etropolitan Electric Supply Ordinary — e = — ~ 17 18 17 7 T - 
6 459 чоң 44% о. 442 Deb. Stock Firat Mortgage 116 130 Hé 120 315 0 ^ quado ir ete 1% | 17 
275.000 | 1 6/0 „ GT 154 16 163 16 312 9 - э and December = | = 
£125,000 | St =, | Band Electric —..— —. ө өө жю PIENE 1 еру сд: 2 с T 
150/000 — 2 River Plate Elec. Lt. & Tr'ct'n,Ltd.,57 1st Mor. Deb | 88 Ty 83 980 8:874 РЧ 23 o" 
130,900 100 2 Royal Electric Company ot Montreal Shares ..xd| 143 116 155 16 MS - | = 
81,980 5 49% Do. 447 lst Mort. Debs. nn “201 106 107 103 — воо * = 
—— 5 | 5/0 | St. James and Pall Mall Electric Ordinary —— 1] 19 vow |4szi Гане Омон " 
£50,000 Btock 23 * Do. 7 рег Cent. Preference o- * 1 19 í 10 | 4 811 | February & August 173 172 
65,000 | | 44 Do. 4 per Cent. Debenture Stock (red) ( 810 0 " " 9j 94 
5 8 470 C OFP )5 108 105 108 
9.900 ' 5 | ¿h . — Supply Ordinary (£3 paid). | 22 81 1 Š 814 1 | June and December 108 - 
18,848 inster Electric Supply Ordi b T A Зу, T: 
18,6268 | & | $% | Yorkshire Houseto-House suunan ССС a MM 816 6 | March & September! 16" | 164 
| " Do. (дарай) Шш... араа MM i d ш. | 512 6 {| LL os | 
— b ebruary and July = 2 


2 295, 000 


£158, 100 


44,000 
224,850 
000 


£0,000 
50,000 
32,08 
£32,850 
99,261 


17,139 | 


& 94 023 
17,400 
110,000 
25 000 

C 11,100 
91,196 
12,500 
8,900 
£59.090 


12,000 


25,000 
25.000 
£90 410 
80,000 
10,000 
94,140 


£35,269 | 


178 3:3 
£630,000 
22,500 
9.251 


£37,701 | 


20,000 
10,000 
87,000 
10,000 
136 000 
20,000 
£640,000 


МАМЕ. 


TELECRAPHS 


*African Direct Telegraph 4% Mort. Deb. (red) 


Amazon Telegraph ............. — 
Do. 6 per Cent. Debentu res 
o-American — e um o» a (e e m з o m n 

. Preferred —-— == == e o e ho Itm tn 

Do. Deferred —— — e «шз — m — ©з => | 

Dui agno Perd S TT 
Do. per Cent. Debs. (2nd Series, 1000) 

бона | Cable Capital Stock — 


* Do, 4 рег Cent. Debenture Stock -= - xd 


Cuba Submarine Ordinary (Deferred) 222 
Do. Preference 10 рег Cen... 

Direct Spanish (Ordinary) 2 — — =- == = = == = = X 
Do. 10 per Cent. Cumulative Preference xd 
Do. 4% рег Cent. Debentures xa. 

Direct United States Cable . —. 

Direct West India Cable 447 Reg. "Deb. (red) КЕДР 


Eastern .........-. ont 
Do. 84 per Cent. "Pref. Stock к 


* Do. 4 рег Cent. Mort. Debenture Stock (red.) 


* Po. 5 per Cent. Debentures. 18999 


Do. Provident Certificates 50% paid ........ 
Rasern Extension  - ике үз 
Do. 4per Cent. Debenture Stock „...... 


* Do. бр. с. (Austln.Gov. Sub.) Debs.1900 (reg.) 
Do. (Bearer) —..~ 
*Eastern and 8. African 5 p. 0. Mor. Bob. 1800 (reg. ) 
Do; (Beare .-..— — оо оа — өө 
» Do. 4% Mortgage Debentures,1909 p ES 
* Do. 4% Mauritius Sub. Debs. (red.) 
Globe Telegraph and True! 
Do. 6 per Cent. Preference 
Great Northern of Copenhagen * 
* Do брег Cent. Debs., 1888 issue Series ug" 
Halifax and Bermuda Cable 4} % 1st Mort. Deb. (red) 


*London Platino-Brazilian 6 per Cent. Debs., “1904. 
Pacific & European Tel. 4% Guar. Debs.(red) .... 
uin on) en as EIS 
Submarine Cables Trust — шө эш ей л еЪ à шгар ee 
West African Telegraph m= =e = == 2 

Do. 6 per Cent. Debentures Ged.... 
"West Coast of America —.——-—————— 

* Do. 4 per Cent. Debent ure 

West India and Panama s 4444444 
Do. 6 per Cent. lst Preference ......... 
Do. 6 per Cent. 2nd Preference ms «s = =. ... 

* Do. ö per Cent. Debentures ...—....—.. 

Western and Brazilian Ordinary. 2 = = = se = =. 
Do. ö per Cent. Preferred Ordinary m. = = - 
Do. Ee Ordinary ....—.. се санае» ай аа 

0, per Cent. Debenture Stock ........ — 

*Western Union 7% 1st Mort. (Buildin ) Bonds 1902 

* Do. s per Cent. Sterling Bonds (red.) 


TELEPHONES, 

Chill Telephone (fully pad 

Consolidated Telephone Const. & Man afacturiag . 
Monte Video Telephone 6 per Cent. Preference .. 
NACIONAL ae ey on e mmm —P 
Do. 6 per Cent. Cumulative lat ; Pret. ерер 
Do. 6% Cumulative 2nd Pref. «c a ar ass ès 
Do. 6% Non-Cumulative 3rd Pre: 
» Do. Debenture Stock 347 (red. 
Oriental — m o — JM 1-2 SLILL.L-L.LLZ 
United River Plate dii 
* Do. b per Cent. Debenture Stock (red. M E 


ELECTRIC MANUFACTURING, &o., COMPANIES. 
Brush Electrical Engineering ———— 
8 per Cent. Pref. Non-Cumulative ..... 
Do. 4$ per Cent. Perpetual Debenture Stock 
Do. 2nd Debenture Stock (red.) | 


* 


Callender's Cable Constructions. 
Do. 447 Ist Mort. Deb, (red)) 
Castner-Kellner Alkali Co. (fully paid). TL 
Chadburn's Ship Telegraph Ordinary ......- .... 

Do. 6 per Cent. Cumulative Pref. 2 ~. x1 
Crompton and Co. (Nos. 110 32,098) 


* 


Do. 57 First Mort. Deb. (red.) 

Edison and Swan United a Зы Shares) (£3 рий). 
Do. (£5 paid) . е 
Do. 4% Mortgage Debenture Stock (red.) 

Ed mundson's Electric. Corporation Ord (fully RH 

Electric Construction Co. (Limited) ia E AA Vas 


Di A per Cent. Cumulative Pre. 
Do. 47 First Mortgage Deb. (red.) ......... 
Elmore's Patent Copper Depositing ..—~..... 
Henley's Telegraph Works Ordinary .. m = = =- 
Do. 7 per Сепђ, Preference 2. ss == = 
Do. 44% Mortgage Debentare Stock (red. i 
ИЙ! yA First Mortgage ‘Debentures (red.).. . 
Telegraph Construction and Maintenance . dmi да 
* Do. брег Cent. Bonds (red.) 1899 
Willans and Robinson Ordinary 
Do. 6% Cumulative Preference 
Po. 419 First Mort. Deb эше Weal udo 


ELECTRIC RAILWAYS, TRAMWAYS, &o. 


Blackpool and Fleetwood Tramways 
»ristol Tramways and Carriage 


DG, CET. BOR: nad Au, T 
Do. Dee 8 
British Electric Traction Ordinary .............. 
Do. 67 Cum, Pref. (fully pd. & gi 10s. prm. pd. ) 
Calcutta гаш» ДУН, сема еа REPETI 
Central London Ordinary Р | 
Don ЛОТИ diy od Rian ov car a эзел ee ch 82 
City and South London Raliway Con. Огду, — Ses 
Do. Ordinary (£3 paid) 
Lo. b; Perpetual Preference =» == =» == =e ss ~= — 
Do. 47 Perpetual Debenture EN 
Imperial Tramways Ordinary (old £3 shi wes) a 
Do. 6% Preferencs3 


— — — — 


y — — -| 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for 


Digitized by 


Wednesday, 


PREVIOUS 
WEEK'S PRICE 
SEPT. 28. Oct. 
100 100 
6 6 
92 93 
63 63 
1164 115 
15 15 
1 15 
111 111 
182 180 
105 104 
83 Hl 
15 15 
1 4 
10 10 
103% 103% 
114 114 
100 101 
17} 171 
105 105 
126 126 
190 100 
52 t2 
174 174 
125 125 
99 10 
10) 101 
99 10) 
100 101 
102 102 
1047 104% 
12 12 
163 16} 
284 281 
101 101 
100 101 
51 51 
19 139 
105 105 
8 8 
136 136 
34 3 
99 99 
i 
104 104 
1 1 
9} 9} 
7 7 
106 106 
12 124 
8 8 
4 4 
107 167 
105 106 
98 93 
21 21 
Үз 
21 2 
58 5$ 
18 12 
13 12 
58 58 
100 100 
a 
4} é 
103 108 
1# 1} 
24 2$ 
107 107 
102 103 
10 10 
110 110 
1à 14 
1i 14 
1 1 
1} 14 
£9 £0 
21 24 
4 4 
101 101 
ol 5l 
94 24 
2} 2} 
ss 105 
£04 203 
18 18 
1:0 110 
12] 22 
171 101 
30 89 
160 100 
71 7 
62 6 
106 106 
14 14 
214 21 
164 188 
121 121 
164 164 
13 13 
4} 4} 
10 10 
6 6 
70 70 
23 21 
14} 144 
136 186 
164 163 
15 16 
105, 105, 
154 154 
07 107 
43 4 
125 117 
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UNIVERSAL ENGINES gia 


DIRECT COUPLED TO ra 


elo n Ne 
Mordey Alternators ^ уй 


Low Steam Co Consumption. 
Simple Construction. 
High Efficiency. 


Perfoct Governing and Parailoi 
Working. 


Undivided Manufacturers’ 
Responsibility. 


MANUFACTURED BY 


THE BRUSH ELECTRICAL ENGINEERING CO., 


Limited, 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


— . — 


FOR ä and all ELECTRICAL PURPOSES. 
ocks of ай qualities on 


Speciality — Mica for ©» 
Cut to any Sape and о Equal and Uniform 


SANDERS, WAKE & CO., 
office, 23, Great St. Helens, London. Е.С. 
Contractors to Her Majesty's Government, 

Telegrams; ' Awake London.” Telephone 2388 Avenue. 


(Fbonife. 


THE HARBURG INDIA-RUBBER C. CO. 
Large Stock kept london Warehouse : F, WINTER, 8, Redoross St., E.C. 


о 
Sheets, Rods, 


CAUTION ! 


WE can give incontestable 
proof that we Invented and 
Solely Manufactured under 
our own trade secrets, the 
material known ,from Janu- 
ary, 1885, to end of 1897, 


Telegrams : 
tt INSTANTLY LONDON." 


as BELL'S ASBESTOLINE. Tubes, 
It can now only be obtained Accumulator 
from us or our Agents Boxes, &o. 


under our registered name of 


Snowdrift 
Lubricant, 


of which anything now sold 
as Asbestoline is but an 
imitation. 


SNOWDON, SONS & Co. Ltd. 
Millwall, London, E. 


MANCHESTER— 41 Corporation 
Street, C. H. Berry, Agent; 

LIVERPOOL — 2 Strand Street, 

Berry & Smith. 


ELECTRICAL BOOKS 
PUBLICATIONS. 


LIST OF SLIGHTLY SOILED STOCK to be DISPOSED 
OF at REDUCED PRICES, and 


FULL CATALOGUE 


Of latest Electrical Books and Publications will be sent, post 
free, on application to the 
Publisher of “The Electrician,” 


4, 2 &j3, SALISBURY COURT, FLEET STRERT, LONDON, 
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CABLE COMMUNICATIONS 
OF “ 


—— 


LIA 
Cuamun.T puasem 
Uana ron ADR Ca NÉ 


0 THE 
ON — um гете | 
CORED: . 


- = — ц ЕЕ 
THH 


IN CONNECTION WITE THE | ` COLIMITED) . 
— 1 BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 


EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
A TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to — poem Malta, Egypt, Aden, 

r en a and India. - 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St.Vincent, Brazil Argentine 
Republlo, Uruguay, also to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Prinolpe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By — т to the Azores, Tangier, Tripoli, Cyprus, Ѕеусі зев, Mauritius, 
an anila. ——————————— 


Telegrams should be sent from the Company's Stations— 
LONDON—1!, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 


STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. | 


MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
= GLASGOW—5, ROYAL BANK PLACE. | 


COMPANY'S LEVANT SYSTEM: Р 

od Constantinople, Dardanelles, Tenedos, Salonica, 8 a, Ohio, Syra, Candia, Rettimo, Oanea, Bi 

Bhodes, Trieste, Conta, zante, Patras, Corinth, Athens, Cephalonia, Santa ura, Tinos, Andros, Zea, an 
e Gree А | 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon ali its Main Sections. 


fas from Postal Btations СС 


senda aid be take to mark them— VLA. ELA. STERN,” these words being signalled x.atuitonsiy by 


the Postal Authorities. 
Books of Forms and Tariffs forwarded post free on application at the Company's ОМе? Offices as above, or at 
87, BUR OAUMARTIN, PARIS; and HOTEL DES FOSTES ET TELEGRAPHES, MARSEILLES. 
' — Winchester House, 60, Old Broad Street, E.O, By Order GEORGE DRAPER, Secretary 
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— AD. — 


Тнк Daily Chronicle, which holds a brief for the London 
County Council, is hard put to it in defending a recent reso- 
lution of the Highways Committee who are going to demand 
of the PosrwAsrER-GENERAL categorically whether he does or 
does not intend to start a “ really efficient telephone service in 
opposition to the monopoly." This, according to the Chronicle, 
will make the Post Office reveal its intentions, which, if not 
favourable, will leave the coast clear for a combined municipal 
competition over the whole London area which extends as 
far as Reigate. It is admitted that the necessary combination 
of all the local authorities will be difficult, and the paying 
back of the capital outlay still more so. But, perhaps, the 
Government will be so good as to extend the period beyond 
1911 in favour of a ** municipal system ” ; or, better still, under- 
take beforehand to buy it up at its fair valuation when 
that period expires. Whatever the Post Office’s own inten- 


tions may be, we may be very sure that neither of these two 


suggestions will be acceded to. The problem of dealing with 
the existing system when the time comes is sufficiently 
formidable, one would think, to convince even the County 


Council that its aspirations are vain. 
— — 


Tue article by Prof. LIE, of Melbourne, which is com- 
menced in our issue this week, introduces a very convenient 
method of dealing with problems connected with alternate 
currents. In the case of a network of conductors with resist- 
ance, self. induction and capacity in each branch, Prof. Lvrx 
shows how to deduce the modified forms of Kracunorr's laws 
that apply. The form of the modified laws is exactly the same 
as that of the usual and better-known laws, so that there is 
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Abroad, 8d., or 16 cents, or ‘80fr., or joy. 


no difficulty in recollecting them, nor, consequently, in writing 
down the equations for any particular case. Prof. Lye 
applies his method to a variety of instances, such as that of 
the Wheatstone net and of a transformer with a moderate 
amount of hysteresis, which he reduced to practically the same 
form of solution as the simple case of а transformer in which 
hysteresis is neglected. Another problem he solves in a few 
lines is to determine the winding and constants of the con- 
ductor for the alternate poles of the stator of a rotary-field 
motor, when the remaining poles are wound with a continuous 
conductor, which, when joined in parallel with the other 
conductor, will split a single phase alternating current во as to 


produce a circular rotating magnetic field. 


Тнезе examples show the variety of problems to which 
Prof. Lvre's analysis is applicable. Some persons might be 
alarmed by his method, as being beyond their comprehension, 
for he introduces letters to symbolise certain definite opera- 
tions. As, however, his symbols are subject to the ordinary 
laws of algebra, it ought not to frighten anyone familiar 
with them to have to work with letters that do not 
merely symbolise a simple numerical quantity. Indeed, elec- 
tricians who are accustomed to look upon resistance 
multiplied upon current as representing voltage should not 
find any difficulty in working with symbols that represent 
simple operations. With many people algebraic methods aro 
much more safely and easily manipulated than geometrical ones, 
so раё Prof. LyLe’s methods seem to be a distinct advance 
on our previous means of attacking these important problems. 


DR. Max Levy's Paper on “ Progress in Róntgen-technics," 
read at the recent ‘meeting of the Verband Deutscher 
Elektrotechniker at Frankfort, cannot be said to add much 
to our special knowledge of Rontgen rays. But the verbatim 
report in the September 22nd number of the Elektrotechnische 
Zeitschrift forms а popular account of the theory and 
practice of “skiagraphy.” It is a satisfaction to see 
that in Dr. Levy's opinion, at least, there is at last a 
growing feeling throughout Germany in favour of accept- 
ing the original Crookes theory as to the nature of cathode 
rays—that they consist, in fact, of rapidly-moving, negatively- 
charged particles of matter. The greater part of the lecture 
appears to have been devoted to the discussion of the best form 
of apparatus for use under various conditions, special mention 
being made of an X-ray outfit designed by the lecturer him- 
self, with particular reference to medical applications. 
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To-pay we have to report no less than five accidents on | the 4th inst., the occasion being the visit of Lord Kelvin to 
electric supply mains, causing in some of the cases somewhat | Liverpool to assist in the opening of the new pathological and 
OMM ME m de oa . | physiological laboratories at University College on Satur- 
serious interruptions in the lighting of the districts in question. day last by Lord Lister. 
Of late, perhaps, five occurrences of this kind have not | Gas Lighting and Fire Prevention.—In a note under this 
occurred in as many months, and that this number should have | he 


ading a gas contemporary points out that, in the event of a 
taken place in three days is remarkable. Possibly the sudden ' fire breaking out in a building, the electric light would be one 


3 is of the first things to fail, whereas gas would go on burning so 
change of temperature and climatic conditions last week may long as any air remained to support combustion, This is 
have to do with it. That three of these accidents should have 


| certainly to the point—fire brigades know to their cost the 
occurred within an hour on Friday evening last week can, how- , property gas has of going on burning so long as any air 
ever,onlybe regarded as a curious coincidence, for nothing in the "Royal 55 1 Wegenb ol Spain acting dos 
nature of an earthquake shock was experienced in this country. | and on behalf of King Alphonso, has conferred high honours 
It was noted in our offices that the failure of the light in the | on three of the officials of the Direct Spanish Telegraph Co. 
City took place at 6:7 p.m., one minute later three manhole | Mr. Charles Gerhardi, the manager, has been appointed Com- 
| f ae | mander of the order of Isabel la Catolica, and Mr. Tonkin, 
үө (not to mention one pedestrian) MESES being lifted into | superintendent at Bilbao, Knight of the same order. Signor 
the air in Newcastle, and at about that time the strip of copper, | Coromina, representative at Madrid, has received the knight- 
which caused the Norwich short-circuit forty minutes later, | hood of the order of Charles ПІ 
must have commenced buckling. We hope that central 1e ари i d inst. 1 7 "S op 
; ; D" e end of its period o years, Patent No. 18,769, 
station engineers will be warned by these incidents, and granted in 1884 to Peter William Willans, for Improve- 
thoroughly inspect their distributing systems before the winter | ments in Engines to Work with Steam and other Fluids.” 
season commences in earnest. | This forms, we believe, one of the two patents involving the 
А: master inventions of the wellknown Willans engine, and 


| | embodies the cylinder and piston arrangements on the central- 
Тноовн many а dictionary and thesaurus may ignore him, valve principle, one of the most prominent features in the 


the “ free-lance” is an individual who has long been known design of this engine. | 


| | | Will.—The wil of the late Dr. John Hopkinson, F.R.S., 

to the newspaper world, and he has found his way into the | has been proved by the executors (Mrs. Evelyn Hopkinson, the 

electrical press. Unthinkin rsons envy him his indepen- | widow; Mr. Alfred Hopkinson, Q.C., the brother; and Mr. 

P g pe y ( і р І 

dence of thought and action, and take his doings seriously; Bertram Hopkinson, the son). The value of the estate is 

pM returned at £74,672. 5s. 4d. The testator gives £1,000 and 

but those who bave the -opportunity to consider carefully his household furniture, plate, pictures, jewels, carriages, 
his efforts, and can search for the motive which underlies 

them, are less disposed to regard the free-lance as an 


and horses to his wife. The residue of his property he leaves 

upon trust to pay the income of one-half thereof to his wife 
unmitigated blessing. It is popularly, yet quite illogically, 
assumed that the individual who is dissociated from, say, 


during widowhood, but should the income not amount to 

£1,000 per annum, then it is to be made up out of the other 

half. Subject thereto, his residuary estate is to be equally 
the telephone industry or telegraph enterprise, must be more 
worthy of а hearing than anyone whose attainments and ex- 
perience have perforce placed him in the position of an ez parte 


divided between his wife and children. 
advocate. The choice, in fact, generally lies between the well- 


Electrical Accidents in America.—Accidents in American 
electric light stations have been quite frequent lately. On 
informed individual whose valuable services have been retained, 
and the badly-informed person whose futile assistance is re- 


August 81, the chief engineer of the Lockport Gas and 

Electrie Light Co., says the Western Electrician, in some way 

caught hold of the two terminals of a 50-light machine and 

received 1,900 volts. His body fell forward into the machine, 

and when rescued he was dead. From the same source we 

. quired by no опе, We must, we presume, be thankful that, | read that one of the workmen of the Buffalo General Electric 

: l x Co., in endeavouring to adjust a belt that had slipped, was 

80 far, he confines himself to telephones and telegraphs 9 5 8 init and n e and, ia ае bis other tui 
branches of the industry, perhaps, best able to bear the strain 
of the irresponsible verbosities of the ‘unattached expert." 
To set off the independence of such an one against the 
presumed partizanship of his superior were to make a travesty 

of fair play. 
a 


struck the opposite dynamo. On examination, it was found 
that both his arms were seared their entire length, He 
recovered, after receiving about 1,500 volts. 

Obituary.—The death of Col. Höncke, Director-General of 
Danish Telegraphs, took place on June 21 last, but was, we 
regret to say, not recorded in our columns at the time. Col. 
Höncke was born at Flensborg on July 28, 1834, and began his 


a; career in the Danish Army. He had become captain in Ше Engi- 
Cable Interruptions and Бар Interruption, Date of Repair, | 26018 when, in 1877, he was appointed to succeed Herr P. Faber 
Bissao—Bolama ................... Aug. 5,1898 ... es as Director-Gencral of Telegraphs in Denmark, being the second 
Accra Kotonou ....4. emere Aug. 8,1898 .. Sept. 27,1898 | to fill that office. This position he retained until the summer 


he Stansstad-Engelberg Three-Phase Railway.—This line, 
which was referred to in our issue of Sept. 30, was officially 
inspected on the Ist inst. by the Federal railway officials, and 
was opened for ітаће on Oct. 5. 


The Paris-Brussels-Berlin Telephone Line.—Negociations 
for this line, alluded to on previous occasions, have now been 
completed, according to information received from the Brus- 
sels correspondent of the Daily Chronicle. The line will have 
a length ot 650 miles. 


of 1897, when he was compelled by ill-health to resign. 
During his term of office the Danish telegraph system was 
reorganised and developed, and the present great efficiency 
prevailing in that country is due, in no small measure, to Col. 
Höncke's efforts. He attended the International Telegraph 
Conferences at London, Berlin, Paris and Buda-Pesth, and 
took a great interest in everything connected with telegraphy 
and telephony. It was during his directorate that the State 
telephone system of Denmark was started and developed, and 
was also connected with that of other countries. He hada 
keen sense of duty aud was a strict disciplinarian, but was, 
nevertheless, a warm-hearted man, whose death 18 much 
regretted by all who knew him. | 


Lord Kelvin.—A most interesting and highly appreciative 
"biographical sketch of Lord Kelvin’s life and work was con- 
tributed by Prof. O. J. Lodge to the Liverpool Daily Post of 
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ican Enterprise in the West Indies.—The results of the 
оо аге ы рар; followed by evidences of American 
enterprise. One of the business ventures thus brought into 
life is the American Indies Co. This Company has, according 
to the Railway Review of Chicago, & most remarkable charter, 
empowering it to engage in a vast range of industries. А few 
of the electrical powers given it are: To generate and supply 
electricity, to build and operate telegraph and telephone lines, 
and to build and operate electric railways. The Company 
has a capital stock of £3,600,000. 


A Testing Station for Fireproof Materials. — The British Fire 
Prevention Committee inform us that they are opening а 
testing station near Regent’s Park, at which tests of fire- 
resisting materials will be undertaken by the executive of the 
committee in conjunction with representatives of the council 
and the general body of members. The reports will take the 
form of statements of facts, supplemented by duly attested 
diagrams and photographs. Mr. Edwin O. Sachs, acting for 
the executive, and Mr. F. R. Farrow for the commercial 
section, have charge of the preliminary arrangements. 


Glasgow Municipal Electric Tramways.—The section of the 
Glasgow Corporation tramways recently equipped for over- 
head trolley traction was formally inaugurated yesterday 
afternoon. This line is about 23 miles in length and extends 
from Mitchell-street to Springburn, the power station being 
situated near the suburban terminus. The line is double 
tracked throughout, and has been equipped on the span-wire 
system for an experimental trial of electric traction, prior to 
decision as to the adoption of the overhead trolley for the 
entire system of tramways in Glasgow. We hope to present 
our readers with a detailed account of this interesting experi- 
ment at an early date. 


Automobiles in Paris.—The first auto-cab to be put on the 
streets of Paris to compete with horse-driven vehicles at the 
same rates (1s. 24d. per journey, or 1s. 7d. per hour) was one 
manufactured by the Compagnie Générale des Transports 
Automobiles—the same one that took part in the recent trials 
referred to by us in our issue of August 26th last. This event 
took place on September 10th last, and we understand that 99 
more electric cabs will soon be turned out by the same Com- 
pany. The Industrie Electrique reports that other companies 
are being formed with the same object. A competition of 
heavy auto-cars, organised by the Automobile Club de France, 
took place from October 6th to 12th, in which some elec- 
trically propelled vehicles competed. 


The Telephone in Naval Actions.—The telephone as a means 
of communication on board ship has been successfully used 
for some years. But the late American war has taught a 
lesson in this, as in many other things. The telephone on 
battleships and cruisers proved a failure when the vessels 
were in action, presumably due to the transmitter, and per- 
haps the receiver, having the delicate adjustment so deranged 
by the shock of firing that conversation became imposeible. 
The Electrical Review of New York thinks that either the 
adjustment devices should be automatic, or the materials used 
should be of a character permitting so wide a range of pres- 
sure that its limits would not be passed by the displacement 
due to shock. And once such an adjustment is attained, no 
doubt the Jand service could use it to advantage. 


The Measurement of High Voltages.—Prof. W. Peukert 
contributes an interesting article on this subject to the Elek- 
trotechnische Zeitschrift of Sept. 29th. He appears to acknow- 


thinks that a different method is also necessary to calibrate 
and check the high-pressure voltmeters. Не considers the 
potentiometer method unreliable for alternating currents on 
account of the difficulty of making resistances sufficiently free 
from self-induetion. Transformer methods are not to be 
depended on absolutely, owing to their transformation ratios 
not being constant. The method he recommends is the sub- 
division of the potential difference to be measured by a num- 
ber of similar condensers in series across the terminals, and 
the accurate measurement of the potential difference between 


the two coatings of one of these. 
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Interruptions and Explosions.— City of London.—On Friday 
last, between 6 and 6.80 p.m., part of the private supply from 
the City of London Electric Lighting Co.'s mains was inter- 
rupted for periods of from 10 to 20 minutes. The Company's 
district is divided into two independent networks, east and west, 
for private supply, each district being fed by its own dynamos, 
feeders and sub-stations. For the western district there are 
eight Mordey alternators, with Ferranti coils, six of which 
machines were running at the time of the accident. At а 
few minutes after six, a coil on each of two of these machines 
burnt out, and the machines were immediately switched off 
from the bus bars. The remaining four machines were not, 
however, sufficient to cope with the load, slowed down, and 
got out of phase. It was thereupon necessary to switch off 
the machines and the sub-stations, synchronise the former 
anew, with o fifth machine added, and connect on the sub- 
stations again, one after another, as the successive machines. 
were paralleled. That two alternators should give out simul- 
taneously is a rare and unexpected occurrence, and the staff 
of Bankside station are to be congratulated on the prompt 
manner in which the supply was resumed to the affected 
district. 

Sunderland.—A breakdown of а large concentric cable took 
place at Sunderland on Sunday last, at 6:10 p.m., causing 
an interruption for about two hours of the portion of the 
supply which is on the continuous - current system. The 
alternating-current portion of the supply, which serves the 
chief residential district, was unaffected. On the fault occur- 
ring it was at first endeavoured to clear it by burning 
out, but the only result seems to have been to extend 
the burn-out over a length of some 50 yards. Peculiarly 
enough, no previous indication of a short circuit had been 
observed, the station ammeter having remained at zero during 
the whole of the afternoon until the breakdown occurred. Itis 
fortunate that the accident should have taken place on a Sunday 
instead of on a week-day. We are indebted to Mr. J. F. C. 
Snell, the borough electrical engineer, for the above details. 

Norwich.—At about 6:50 on Friday evening, the 7th inst., 
a short circuit took place between the postive and neutral 
mains at Norwich, which pulled up the machinery and 
necessitated shutting down for a time. The machinery on 
the negative side was re-started in half-an-hour, and before 
9 the mains were divided in two, so that one half of the 
city was lighted up again as usual. The fault was located 
and cut out by midnight, and was found to be in the 
part of the network on the bare strip system, the two 
strips having buckled and come together. Mr. Long, the 
engineer-in-charge, who has kindly furnished us with the 
above particulars, adds that the mains were otherwise in good 
condition, but just at this point the clips which hold the strips. 
together were placed further apart than they should have 
been. There has been no interruption to the supply since. 

Aewcastle.— At about 6 o'clock on Friday, the 7th inst., 
an explosion occurred in an electric-light conduit in New- 
castle.on-Tyne, three man-hole covers being blown off. 
No personal damage was done, although it appears that in 
one саве а pedestrian was lifted with thecover. А local paper 
reports that the explosion was in each case followed by a 
column of smoke or steam, and that a quantity of water was 
also thrown out into the roadway. 

Hiwldersfield.— Between six and seven o'clock on Saturday 
night, & breakdown occurred in the transformer station in 
Market-place, and part of the town was left without electric 
light for the remainder of the night. New transformers were 
put in on Sunday, in time for evening service in the churches. 


Electrical Industry in Egypt.—Considerable progress has 
been made during recent years in the electrical industry of 
Egypt. In Cairo electricity is used both for lighting and 
traction, as well as, of course, for the transmission of messages. 
The Compagnie Centrale d’Eclairage par le Gaz have a 
monopoly for the supply of lighting and power in Cairo. Several 


private residences, however, together with publie establish- 


ments, have private plants for electric lighting. For example, 


the palaces of the Khedive at Abdeen and Khoubbeh, Lord 


Cromer's residence, the Opera House, the Egyptian Railway 
Administration, several of the leading railways and Messrs. 


D 
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T. Cook and Sons’ Nile steamers. In Upper Egypt electricity 
ig used in the sugar factories at Hawamdiyeh, Sheikh Fadl 
and Nag Hamadi. In Lower Egypt a large number of cotton 
factories are equipped with private electric generating plant, 
nearly а dozen districts having factories equipped in this way. 
Prevention of Blow-Holes in Castings.—The next step 
forward, says Cassie's Magazine, is likely to be the use of 
carbides in casting, in order to prevent blow-holes. Aluminium 
has already been used for this purpose by the Carnegie Co. 
and others, though the exclusive rights to its use for this 
purpose are claimed by the United States Mitis Co., under the 
Wittenstrom patent. The rationale of such processes seems to 
be the affinity of certain metals for oxygen, thus absorbing 
the gases occluded during the casting process. It is strange 
that Faraday detected aluminium in the celebrated Wootz or 
Indian steel half a century ago, though subsequent analysts 
failed to confirm his results. This is by no means the first 
time that Faraday has thrown out & hint which subsequent 
experimentalists, to their great loss, have failed to follow up. 
It is a pity that he knew little or nothing about metallic 
carbides, but metallurgists of the present day would do well to 
watch Moissan’s discoveries for practical applications. 
Proposed Memorial to Clerk Maxwell.—It is proposed to 
place in Corsock parish church, by half-guinea subscriptions, 
a suitable memorial to the memory of the late Prof. James 
Clerk Maxwell. There is already in the church a memorial 
to the memory of his revered father, John Clerk Maxwell, by 
whose influence and exertions the church was originally built. 
This church is chosen for the memorial, as Maxwell's connec- 
tion with it through life was very close. He was led to it as 
a child by his father; taught in its Sabbath school; was 
ordained an elder within its walls, and acted as such up to the 
time of his death ; gave liberally towards its endowment, and the 
first and largest subscription towards the Manse ; was a trustee 
of the church and properties ; and otherwise interested himself 
in its behalf. The matter has been brought under the notice 
of Lord Kelvin, and he has sent £1. 1s. as half-guinea sub- 
scriptions from himself and Lady Kelvin, and adds that the 
object has their warm sympathy. Subscriptions, which will 
be acknowledged, and the result reported in due time, may be 


sent to the Rev. George Sturrock, The Manse, Corsock, by 
Dalbeattie, N.B. 


The Barre-Montpelier Electric Railway.—The recently- 
opened nine-mile line of electric tramway between Barre and 
Montpelier, in Vermont, is interesting as being the first tram- 
way plant in the United States to be operated exclusively from 
rotary converters with storage battery auxiliaries. From a 
short description of it in the September number of the Street 
Railway Journal we gather that power is transmitted from a 
water-power generating station which furnishes current for a 
good deal of work in its immediate neighbourhood as well. Five 
cars are running on the line, and the distance of nine miles is 
covered in about45 minutes. The transformer station issituated 
three miles from Montpelier and six miles from Barre, its dis- 
tance from the generating station being eight miles. The three- 
phase current is generated at 2,200 volts with a frequency of 
60 Y per second. From the generators the current is carried to 
two step-up oil-insulated transformers of 150 kilowatt capacity 
each, raising the potential from 2,200 to 6,800 volts. The run 
is made with three No. 6 B. & S. rubber- covered wires, 
running on double petticoat glass insulators and protected 
at both ends with Wirt's non-arcing 2,000-volt lightning 
arresters, there being three in each phase. The high tension 
line is also fused with high tension fuses after entering the 
transformer house at the car house. The two-phase side is 
fused between the oil transformers and the switch-board with 
aluminum fuses. The step-down transformers at the car- 
house convert the potential from three-phase to 480 volts two- 
phase current. The connections from this service to the 
rotary converter are made on the combined switchboard for 
the rotary and storage battery. The rotary converter, which 
was built by the Westinghouse Company, is of 160 kilowatt 
capacity, generating on the direct current end 550 volts, and 
is arranged to be started by a 25-н.р. synchronous motor. 
The rotary was designed specially to operate under the con- 
ditions of this service in connection with the battery. The 


direct current end is compounded to suit the working voltage 
of the battery under the widely fluctuating loads so that the 
battery wil take up the fluctuations without the aid of a 
booster or other auxiliary apparatus, thus making the opera- 
tion of the plant exceedingly simple. The battery, which con- 
sists of 248 11F “ chloride” cells, is located in the transformer 
station, and is connected directly across the trolley line. A 
00 trolley-line is used, fed only at the transformer station. 
Sample load curves in our contemporary show that while 
the current to line varied from 10 te 300 amperes, the 
eurrent delivered by the rotary varied only from 65 to 195 


amperes, the battery charge or discharge accounting for the 
difference. 


“Cheap Nitrogen."—It will be remembered that at the 
British Association meeting at Bristol Sir William Crookes 
dwelt in the early part of his presidential address upon the 
demand which must arise owing to the probable scarcity in 
the future of our chief food supplies for new sources of nitrates, 
or fixed nitrogen, and Sir William outlined an electrical 
method for collecting nitrogen for use in the development of 
agriculture. The Fruit-Grower and Market Gardener, an im- 
portant trade journal which advocates improved methods of 
culture of all crops, takes Sir William severely to task for 
advocating what it describes as an absolutely unworkable and 
unnecessary departure in agricultural methods. We extract 


the following from an article on this subject in Zhe Fruit- 
Grower of the 15th ult. :— 


We are exceedingly sorry to see a scientist of such eminence led away by 
а cry which, if listened to, is calculated to produce most disastrous resulta. 
The cry of cheap nitrogen, and more of it, is the cry of the dung feeders, 
and it has been their cry for years. If you enter nine orchards out of ten 
in the United Kingdom you will see the disastrous effects produced by the 
excessive use of nitrogen, The trees are forced into a rank, unmanageable 
growth, and the chief crops grown consist of wood and leaves, It is thus 
clear that more nitrogen here does not enable the grower to extract his 
rent, much less a profit, from his trees, and this is due to the use—the free 
use—of that much-belauded gaseous element, nitrogen. . . . The 
Professor talks about unlocking this great storehouse of nitrogen for 
the benefit of agriculture. But, in seeking for the key which will 
do it, he imagines that it has not been discovered, whereas, as а 
matter of fact, good culture is the key which may be used by any 
grower to furnish «all the supplies of nitrogen the growing plant 
needs. Аз to the soil being impoverished from the want of nitrogen, 
the suggestion is indefensible. . . We will undertake to compete 
with the Professor on any adjoining half-acre of ordinary land, and to beat 
him easily on the following conditions :— That both Prof. Crookes and the 
editor of this journal cultivate the land and raise the crop themselves, 
Prof. Crookes to have all the machinery, appliances and nitrogen he 
deaires ; we on our part only having а spade and no nitrogen in any shape 
or form outside what naturally exists in the air and soil. lf the views 
referred to were put forth by Prof. Crookes as theories only, and without 
acquaintance with the practice of agriculture, then they are only what one 
might expect, for the agricultural chemist is 50 yeara behind the practical 
farmer. 1% is the scientific farmers who to-day are starving, and have 
more faith in а reduction of rent than in an increased supply of nitrogen. 


We understand that the views above expressed by The 
Fruit-Grower are held by many leading agriculturists in this 
country, and in any case it will be seen that their exponent on 
the present occasion has the courage of his convictions. It 
would seem from this that what appeared a new and interest- 
ing development of electrical industry may meet with strong 
opposition from the very class whom it was intended to serve. 
Sir William Crookes is, however, not the man to lightly 
advocate a drastic remedy in so important a department of 
scientific work as agricultural chemistry undoubtedly is, with- 
out strong conviction of its necessity and practicability. 


[ml 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, October 14th. 
NORTH-EAST Coast IxsriTUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.n. Fifteenth Annual Meeting in the Lecture Hall of the 
Literary and Philosophical Society, Westgate · road, Newcastle- 
upon-Tyne, when the Council will submit the Fourteenth Annual 
Report and Financial Statement for adoption, after which the 
President will deliver his Inaugural Address. 
WEDNESDAY, October 19th. 
RoyaL MicroscoricaL Soctgty. 
8 рт. Ordinary Meeting at 20, Hanover-square, London, W. 
FRIDAY, October 21st. 
INSTITUTION OF JUNTOR ENGINEERS. 
8 p.m. Ordinary Meeting at the Westminster Palace Hotel, when 
Міг W. H. White will deliver his Presidential Address. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
(Compiled by E. E. Founnme D'ALBE.| 


Absolute Velocity.—0O. Lodge has made another of his strik- 
ing and suggestive contributions to the more occult physics 
of the ether. It is a further development of his ideas on 
“ The Identity of Energy and kindred subjects. Somewhat 
after the medieval fashion, the conclusions arrived at are em- 
bodied in eight theses, most of which are decidedly original. 
Thus we have the following: Material particles never come 
into contact. A stress extends from one material body to 
another, and does not end in ether. Stresses exist solely in 


the ether. Тһе ether as a whole is at rest, and velocities 


referred to it are absolute velocities. The last thesis 
is the most far-reaching and important one, as well 
as the most revolutionary. For absolute velocities imply 
absolute motion, and our ideas have, up to the present, 
only been capable of comprehending relative motion. But 
relative velocity gives us по clue to actual kinetic energy. 
That quantity is vague as long as the point of reference is 
arbitrary. It may be reduced to zero by choosing as point of 
reference а point moving with the same velocity in the same 
direction as the body possessing the energy. Hence to arrive 
at absolute kinetic energy we must have some point absolutely 
at rest. There is no evidence yet furnished which proves that 
the ether can be moved, although it may be sheared. Hence 
the ether, besides being the vehicle and receptacle of what is 
called ** potential energy," may be assumed to be the standard 
of rest. A possibility which at once suggests itself is this: 
May not the ether be the actual store-house also of what we 
call kinetic energy? It might contain it in the form of some 
strain. This would give à new significance to the phrase 
* identity of energy." 
(Longe, Phil. Mag., October, 1898.] 


Solar Magnetisation.—In the various attempts which have 
been made to establish & periodicity in the elements of 
terrestrial magnetism, depending on solar rotation, it has 
been uniformly assumed that the periodic time is that of the 
synodic revolution of the sun. This seems plausible at first 
sight, but on closer investigation it is found not to be true. 
There are two principal periods which might be caused by a 
transversely magnetised sun, one being of about 25 days and 
equal to the time of siderial revolution, while the other and 
more important has a time of 29:1 days, being longer than 
the synodical revolution by about as much as that is longer 
than the sidereal revolution. Minor periods are produced by 
the eccentricity of the earth's orbit, and among these one 
has a time equal to that of the synodical revolution. But 
its amplitude is negligible. If it can be proved, therefore, 
that the elements of terrestrial magnetism have a period 
equal to that of the synodic revolution of the sun, while the 
sidereal period is absent, it would follow that this cannot be 
due to a direct effect of solar magnetisation. At present, 
however, the so-called 26-day period rests on a feeble and 
altogether insufficient basis, which is still further weakened 
by the absence of any vera causa for the period. The reason 
why the solar revolution does not produce the effect which is 
commonly ascribed to it lies in the fact that during the synodic 
revolution the position of the earth's axis relative to the radius 
vector drawn from the sun to the earth is altered. The true 
periods are those produced by a combination of the annual 
and synodic periods. A. Schuster, in elucidation of the above, 
calculates the effects due to a uniform magnetisation of the 
вап at right angles to its axis of rotation. 

[Scuusten, Phil. Mag., October, 1898. ]} 


Returning Cathode Streams.—The return stream of the matter 
projected by the cathode, which was altogether overlooked in 
many attempts to explain the Crookes’ phenomena has of late 
been more carefully studied. In 1891 Crookes himself con- 
structed a tube containing a diaphragm with two apertures, 
near each of which a small vane was mounted. These vanes 
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indicated streams of particles proceeding in opposite directions, 
but left it undecided whether any particles were projected 
from the anode and positively charged. A. A. Campbell 
Swinton has further studied the question by means of a small 
paddle wheel fitted in a tube by means of a movable rod, 80 
that it could be brought into the full cathode stream or with- 
drawn into a side bulb. At high exhaustions the wheel rotated 
rapidly in the sense ofthe cathode raysin the central position and 
in the opposite sense when withdrawn to the side. This in itself 
is not, of course, a complete demonstration of the existence of 
an anode stream. The author proves by successive modifica- 
tions of the experiment that the rotation is not due in the 
second case to stray cathode rays. nor to a temporary negative 
charge of the anode, nor to thermal radiation. But а more 
serious objection, pointed out by Boys, is that the rotation 
might be due to the electrification of the vanes. This objec- 
tion has also been met by gilding the mica vanes and showing 
that practically the same behaviour remained, and also by 
substituting a little screw propeller for the paddle wheel. 
Platinum probes, introduced into the tube and properly pro- 
tected by glass sleeves, show the electrifications of the two 
streams to be negative and positive respectively. At low 
exhaustions, the direct interchange between the two electrodes 
is probably replaced by a molecular chain à /a Grotthuss. 
[Swrnton, Phil. Mag., October, 1898.] 


Supposed New Atmospheric Саз. — О. Noevius has, on purely 
spectroscopic evidence, given some reasons for suspecting the 
presence of another undiscovered gas, besides argon and 
crypton, in the atmosphere. The evidence is not very strong, 
but appears to deserve further investigation. After eliminat- 
ing the lines due to electrode matter, the lines due to the 
spark spectra of nitrogen and argon were catalogued at 
atmospheric pressure. Some 15 lines, between wave-lengths, 
877 and 485 д u, were found to be common to the blue 
argon spectrum and the nitrogen spectrum, though rather 
fainter in the latter. The supposition is that they are due to 
an unknown gas which remains as an impurity in the pre- 
paration of argon, and also, but to a lesser extent, in the pre- 
paration of nitrogen. The spectrum shows a single coinci- 
dence with that of crypton at 478`6, It is not due to carbon 
impurities. 

(Nzovivs, Wied. Ann., No. 9, 1898.] 


Conductivity of Flame Gases.—According to J. J. Thomson, 
Röntgenised air loses every trace of conductivity when bubbled 
through water, or blown through а plug of cotton wool or 
glass wool. K. Wesendonck has made a series of experiments 
to test, whether flame gases may also be deprived of their con- 
ductivity by bubbling them through water or other liquids. 
The flame gases examined were the products of combustion 
of a Bunsen burner, aspirated through а cooling chamber and 
a wash-bottle into a jar containing a charged disc connected 
with an electrometer. Any remaining conductivity would be 
indicated by discharge of the electrometer. Now although 
both cotton and glass wool completely abolish the conductivity 
of flame gases, bubbling through water had no effect what- 
ever upon it. Bubbling through mercury, sulphuric acid, per- 
manganate of potash, turpentine and glycerine were equally 
inefficient, and even after bubbling through sulphuric acid and 
potassium permanganate in succession а considerable propor- 
tion of the original conductivity remained. Only hot sulphuric 
acid had the expected result. But this may be due to some 
secondary action. The result was the same whether the charge 
of the electrometer was positive or negative. These facts do 
not shed any further light on the nature of gaseous con- 
ductivity in general, except that they make it probable that in 
flame gases, at all events, the number of dissociated ions is 
infinitesimal in comparison with the number of gaseous 
molecules. Hence their recombination would be a compara- 
tively rare event, and they could pass through a tube lem. in 
diameter and 20m. long without losing their conductivity. In 
апу case the first efforts will have to be directed towards the 
explanation of the difference between NLontgenised air and 
flame gases as regards conductivity. 

[WESENDONCE, Wicd. Ann., No. 8, 1898.) 
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THE “MARQUAND” ACCUMULATOR. 


For some time past Mr. Marquand, of Cardiff, has been 
engaged in developing a new type of storage cell, which pos- 
sesses some novel and valuable features, especially of its 
manufacture. Until but lately this invention has, we under- 
stand, been fostered by the Electric Insulation Syndicate 
(Limited), of East Moors, Cardiff, but about a fortnight ago 
the Marquand Accumulator Company (Limited) was formed 
to take up the manufacture of storage cells under the Mar- 
quand patents, and we recently had an opportunity of visiting 
the present works and learning from Mr. Marquand and Mr. 
Ll. B. Atkinson, the Company's consulting engineer, some of 
the distinguishing features of this cell. 

The elements may fairly be said to be a compromise be- 
tween the Planté and the Faure or pasted type, and appear 
io combine many of the advantages of both at a moderate 
cost of manufacture. Briefly, the process consists in cast- 
ing ribbed but solid-bodied or unperforated plates in lead. 
These plates are then packed in sets of two or three 
embedded in sulphur in moulds or boxes—sulphur being 
around and between each plate. The cases of lead plates and 
sulphur are then arranged in racks in such a manner that the 
hot gases from а furnace pass around them and thus allowed 
to slowly heat them up to the melting point of lead at which 
temperature they are kept for about an hour. The presence of 
the sulphur causes a skin to form on the surface of the plates 
which prevents deformation or running of the melted lead as 
if it were encased in a tight envelope. 

This sulphiding process completed, the plates are all, in the 
first place, converted into negatives by being “ formed ” in 
ап electrolytic bath of dilute sulphurie acid, the other 
electrodes being lead dummies. The positives are afterwards 
formed from the negatives by reversing their polarity in the 
forming bath. The result of this process is an element in 
which the active material appears to be contained within & 
cellular structure of lead. An inspection of the edges of а 
broken element reveals this structure of metallic lead with its 
ramifications throughout the entire mass. 

Certain parts of the elements are protected from the action 
of the sulphur during the sulphiding process in order to pro- 
vide strengthening ribs and edges to the plates. The appear- 


having been ploughed and harrowed, and we are told the after 
structure of the plate presents & porous body of great extent 
of surface on which the active material is regularly distributed, 
connected everywhere with the main collecting bars by a 


mechanically continuous network of metallic lead. The pro- 


portion between the material forming this mechanical and 
electrical framework and the active material is said to be 
absolutely under control between the two limits when the 
plates are of solid lead or of solid active material. 

There appears reason to believe that under the conditions 
which promote sulphating in the ordinary types of storage 
cells, the initial presence of sulphide in the Marquand cell 
encourages the formation of an easily reducible sulphide in 
preference to the irreducible sulphate. 

A report by Prof. Silvanus P. Thompson on a cell of this 
type containing seven plates, three positives and four negatives, 


ance of these elements suggested, or a miniature scale, a field 


gives the following results. The weight of the plates was 


28lb. total, that of the acids 541b. Each plate had an area of 
45 sq. in. (on one face). A series of systematic charges and 
discharges were taken under standard conditions. The charg- 
ing current was maintained constant at 10 amperes until the 
pressure rose to 2:4 volts, measurements being made every 10 
minutes of the pressure and the density of the electrolyte. 
Charging completed, the cell was discharged, the discharge cur- 
rent being also maintained constant at 10 amperes until the 
pressure fell to 1:8 volts. Of five consecutive discharges the 
mean ampere-hour output was 49:66. Omitting the result 
of the first of these tests, as showing the influence 
of preliminary charging, the mean efficiency of the four 
subsequent charges and discharges came out at 87:8 
per cent. Repeating these tests four times with a charge and 
discharge of 20 amperes gave, at this higher rate, a mean 
capacity of 97-5 ampere-hours and a mean efficiency of 75:6 


per cent. Another interesting result of the tests made is 
that the ampere-hour “efficiency” is shown to be often 
higher than 100 per cent. 

The report states that during these repeated charges and 
discharges the cells behaved in a very steady manner, and 
showed no appreciable disintegration or sulphatation. No 
sign of buckling or other mechanical defect was to be observed 
resulting from sudden heavy discharges to which the cells 
were subjected as а further test. 

A noteworthy feature of the manufacture is the exceedingly 
short time required, in the case of the Marquand cell, for the 
manufacture of the plates. We learn that the elements can 
be turned out, formed and finished within 24 hours from the 
lead ingots, as compared with a necessary period of something 
like a week for most other types of accumulators. 


CARBONS FOR ELECTRIC LIGHTING AND OTHER 
PURPOSES.* 


BY FRANCIS JEBL. 
(Continued from page 615.) 


V. Hints то Carson MANUFACTURERS AND ͤ ELECTRIC Licat 
. ENGINEERS. 


The sizes and dimensions of carbons mostly met with in 
Europe are given in the following table, which shows also the 
current, voltage used, and life of the various-sized carbons. The 
table is taken from the list of one of the best-known firms of 
Europe, whose carbons are generally taken as a standard :— 

For direct current, soft quality. 


mee 112 3 — 8240 


» ———À | — — üU—) ——— | — | — 


Volts used at lamp . . . 56 | 37 38 | 40 41 | 45 


eee 


44 | 45 
Amperes used in lamp 5 4| 6| 912 15 20 | 55 
Diameter of cored carbon in mm. | 11 | 13 | 16 | 18 | 20 | 20 | 22 25 
Diameter of solid carbon in mm. 7 | 8 | 10 12| 15 | 13 14 | 18 
Length and life of carbons— hra. 

200 mm . 81| 10 10 | 10 | 10 10 10 10 
25mm 11 13 13 | 15 13 13 13 13 
29mm о. 133 16 16 16 | 16 | 16 16 16 
r eoe intei 15 18 | 18 18 | 18 | 18 | 18 | 18 


— — — —— — — pag 


The lengths of the positive (uppers) are the same as the 
negative (lowers). 
When a harder quality is used, solids are generally taken 
having 1mm. less diameter than those given in the above table. 
Carbons for alternatina current. 


—— 1 8 5 4185176714 | 8 
Volts used at lamp 26 26 | 26 | 26 25 27 28 30 
Amperes used in lamp 5 4| 6, 9 12 15 20 35 
Diameter of cored carbons, upper | | | 

and lower in mmm... 7| 8| 9 10 12 14 16 20 
Length and life of carbons | | bra. 
r TLT 7 7j 9 9' 9 
ООШ: ызаны айыл ишы дыда 9| 9| 9| 9| 9112112112 
Sfr D Cop КЫ | 123 124) 123 124) 121 16 16 16 


It will be seen that on the Continent they generally use a 
cored carbon having a larger diameter than the solid one in 
direct-current lamps, while the length of both upper and lower 
are the same, and burn at about the same rate per hour. In 
England and America it is generally the custom to use 
carbons of the same diameter in a lamp, while the ratio of the 
lengths of the upper and lower are about as 12 to 7 respec- 
tively. However, the Continental sizes and proportions are 
being slowly introduced in both countries. The English and 
American sizes are generally the following :— 


| For direct-current lamps. 
Diam. Fe in. х 12in. cored, and 
„ gin. x 1210, 


„ Jin. „ „ Min. X Ozin. » 
» Tain. x 12in » TT Tin » n 4 in. x Thin. ” 
„ kinx lOi ds ^ "assise Тп. „ „ Jin. х9}. „ 
„ Pain. X 10in. „ „ zin. X Thin. „ „ I zin. X gin. „ 
" in. X 10in. „ „ in. x Thin. „ „ zin. „hin. „ 
„ Z in. * 10in. „ 5„ } in. x 73in. „ » Iain x in. — 
„ Din. „ 12zin. „ „ L in. „ zin. „ „ d in. „7in. „ 
» Tein. x 12in. ” „ Vain. X 94in. „ | „ F in. fin n, 


* From а forthcoming book to be published by The Electrician Printing 
and Publishing Company (Limited). All righta reserved. 
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Testiny Room. — Every carbon factory should have a well- 
equipped testing room, where all kinds of tests can be made 
with regard to carbons, as various tests will often serve аза 
good criterion in ascertaining the quality of а carbon. There 
should be direct and alternating current available, and the 
machines should be driven from cone counter-shafting, by 
means of which the speed of the dynamos can be altered ; 
this especially in alternating-current testing, where it is often 
desirable to test the carbons under the same conditions 
as used in practice. By altering the speed the frequency 
can be changed. It may be mentioned that, as the load 
on {һе steam engine running the carbon factory often 
varies during the day, and sometimes occasions variations in 
the speed of the engine, which often causes trouble and dis- 
turbs tests, it may be advisable to run the dynamo or alternator 
from a small motor driven from an accumulator battery. By 
these means а steady speed can be obtained without using а 
cone counter shafting, as the motor can be regulated to any 
speed. If а carbon works is near the mains of а central 
station the motor can be supplied from this source, thus doing 
away with the accumulator. 

The testing room should be supplied with the principal arc 
lamps used in practice, and the circuit should contain record- 
Ing volt and ampere meters. From the diagrams taken by 
these instruments one can see at а glance what the quality of 
the carbon is, for when they contain many peaks it will show 
that the carbon did not burn steadily, and that the quality is 
nothing exceptional The life of the carbon is also given by 
such instruments; in fact, they are of great value to every 
carbon maker, as he can study them in the same way as a 
steam engine engineer studies his indicator diagram. There 
are many little points about the diagram that cannot be 
explained here, and which practice alone will soon bring out. 
The arc lamps in the testing room can be enclosed or placed 
in racks, on the sides of which small windows are made, filled 
in with either red or blue glass (sometimes red and blue 
together), through which the arc can be observed and studied. 
Underneath the arc lamps there should be tin pans to catch 
the dust. There should also be a photometer in the testing- 
room; one of the Bunsen kind will be accurate enough for 
practical purposes, as generally the main object is to get 
relative values. 
about 50 or 100-c.p. can be taken as а standard, while the 
light of the arc is dimmed or toned down by means of ground 
glass. The factor or constant, by which the results of such а 
test must be multiplied, can easily be obtained by making & 
test with an incandescent lamp whose candle-power is known, 
and noting the difference when the ground glass is interposed. 
It is also necessary in testing carbons to know what arc they 
produce when supplied with a given current and volts. The 
simplest and prettiest method is by using a simple photo- 
graphic lens, and interposing it between the arc and a screen 
whose position is regulated until a full inverted picture of the 
arcis obtained. As the picture of the arc is magnified it is 
only necessary to measure off the distance from the lens to the 
arc, and to the screen, to get at the real length of the arc, as 
{һе length of the arc is to that of the picture as the distance 
betweeu the arc and the lens is to the distance between the 
screen and the lens. This method not alone enables us to 
measure the length of the arc, but by observing the picture we 
can see if the arc is steady, and if the core works well, and in 
general it affords a way by which every peculiarity of the arc 
can be studied without tiring the eyes. 

Every testing room should have also & good balance by 
which the dust of the carbons can be weighed. It is also well 
to have graduated test tubes in order to measure the volume 
of dust, as some dust has а larger volume for the same weight 
than other kinds, depending often on the make. A set of low 
volt and ampere meters of the Weston pattern for measuring 
the resistance of carbons is very desirable, as the best way to 
measure the resistance is by using а few amperes and noting 
ihe voltage between the two ends of the carbon tested. In 
making comparative tests of carbons the following observa- 
tions should be made :— 

(1) Measure the diameter and lengths of the carbons. It із 
well to use a sliding vernier gauge in measuring the diameter, 


For this purpose an incandescent lamp of 


as on an ordinary gauge a difference of 0-5mm. cannot be 


readily detected, and this difference has some perceptible 


influence on the life of à carbon. 


(2) Measure and compare the relative intensity of light 


given by the carbons, taking care that the arc and its angle 


to the screen of the photometer are the same in both tests. 
(8) Measure and compare the rate of consumption per 


hour, making & 10-hour test, as tests of shorter duration are 


often misleading. Of course, it is understood that the condi- 
tions of the tests should be the same in both cases, and that 
the energy consumed should be the same. 

(4) After the carbons have been consumed, weigh the 
amount of dust, and also take their volumes. А good high 
grade carbon should give very little dust, and one trimming 
generally shows hardly any. Carbons that are not baked 
enough give lots of dust and disintegrate much. They have 
also a higher resistance than those well baked. 

(5) Measure the resistance of the carbons; a good carbon 
has always a lower resistance than a bad one. 

(6) Measure the length of the arc with & given voltage. 
With bad baked carbons а high voltage is generally necessary 
to maintain a certain length of arc than with good baked ones. 
Hard carbons are better adapted for maintaining a small arc 
than soft carbons, while soft carbons are better for a large 
arc, and give a good emission of light. Soft carbons and those 
having a fine grain are the only ones suited for good alternat- 
ing work. Such carbons should also work with a low voltage. 
It is evident that a carbon giving a larger arc with a given 
voltage is more stable than one giving a small one. The former 
is not expected to chatter, asit has a larger play, should there 
be variation in pressure on the line, whereas one with a small 
n will begin to chatter the moment the pressure tinks a 

ittle. 

(7) Notice the colour of the light given by the arc. A 
practical way is by simply holding a piece of white cardboard 
in front of the arc and playing it up and down around the 
arc. If there is any blue or yellow light given by the arc it 
will show on the cardboard. Another way is to put the globe 
(ground glass) on the lamp. Blue light is generally due to 
ап excessive pressure at the lamp terminals of the lamps, 
while yellow light may be due to too low pressure, badly 
baked carbons or bad coring. 

(8) Cut a piece of the carbon down to 100mm. and weigh 
it in order to get its approximate specific gravity. Taking the 
weight in grammes, dividing it by the cross-section (in square . 
millimetres), and multiplying the quotient by 10 will give its 
specific gravity. Hard carbons have a higher specific gravity 
than soft ones. Also badly baked carbons vary in specific 
gravity. x 

From the above tests a carbon maker can often find th 
good or bad points in his make of carbons, and it will often 
afford а good criterion as to the qualities of a competitor's 
make. Не will find that, when the carbons are badly car- 
bonised, they will offer a large resistance, that, when burning, 
they will often crumble so that the points present а very small 
angle, while there will be lots of dust, the light will not be 
good and they will hiss a good deal. Good baking or car- 
bonising seems to be a cure for many troubles. If а com- 
petitor has а good carbon, it is of advantage to procure samples 
and make the tests given above, which will serve as a means 
to get at the manner in which the carbons were manufactured. 
From the specific gravity it may often be possible to get an 
idea of what pressure they were squirted at when coming out 
of the press, as carbons squirted at a low pressure are generally 
less dense than those squirted at a high pressure. Of course 
it must be understood that when carbons are squirted at a low 
pressure the carbon mass or mixture must contain somewhat 
more tar than those that are forced out at a high pressure. 
The specific gravity of electric light carbons varies from 1:11 
to 1:45, and the mean may be taken as being 1:23. Soft core 
carbons have a specific gravity from about 1:18 to 1:20, soft 
solids about 1:25 to 1:80, hard-cored carbons about 1:80, and 
hard solids about 1°38. It is evident that there should be a 
difference between a cored and solid carbon on account of the 
core, the density of which is much less than the body of 
the carbon. 
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than those used elsewhere, and thus does not obstruct the rays 
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A few words relating to the aro will not be amiss here. On ! on the whole, alternating lamps require more attention than 


ihe Continent the lengths of the arc in lamps are generally | direct-current lamps, as they are, if I may use the expression, 
regulated according to the amperes consumed. For instance, 


very fidgety. 
in direct-current lamps an arc of | The distribution of light in an alternating arc is more even 
1 to 2mm. is taken for Б to 8 amperes. in all directions than in a direct arc, which gives the most 
"m. m А й i light from its positive pole. On this account a small enamelled 
4,95, n 10 „20 „ reflector is generally placed over the are in alternating lamps. 
However, small ares give lots of trouble, for when the pressure The frequency of the current has also an influence on the 
drops a little the are begins to hiss or chatter. In practice light, as a high frequency gives a better and steadier light 
alternating arcs are generally regulated so that their lengths | than a low one, for if the frequency fall below 40 per second 
are about 8mm. When an arc is too large it flames, giving a | the arc flickers. The hissing qualities of the alternating arc 
blue or violet light. In an arc there is a certain definite | are also noticeable, especially when bad carbons are used— 
length at which the intensity of the light is the greatest, and carbons that are hard, or having an uneven core. There is no 
if the length of the arc is increased or diminished the intensity | doubt, however, that the peculiarities of the current has a 
of the light diminishes. This length of the arc, of course, | great deal to do with this noise, although good carbons will 
depends upon the conditions at which the lamp is being | tend to smooth down matters in general, Nikola Tesla has 
worked, and whether the arc is free or enclosed. The voltage | made a great number of experiments with the alternating arc 
generally used in practice for direct-current lamps varies from | at different frequencies, and found that when the frequency of 
85 to 45 volts for arcs that are free, while nearly double the the current was increased the tone was increased in shrillness 
pressure is taken for enclosed arcs. The extra amount of | чр to а certain frequency, at which it ceased altogether, 
volts in the latter kind of lamps is compensated for by a | although the frequency was still increased. 
smaller current, so that the watts are about the same in both Every carbon factory should have a small chemical labora- 
cases. The voltage in an arc lamp may be divided into three 


tory, fitted out with reagents and the principal chemicals. 
parts, as the arc itself does not take the whole. The greater There should also be a small furnace, in order to make pre- 
part of the volts are taken up at the point where the current liminary tests when necessary, and for experimenting. 
jumps from the positive pole over to the arc, at which point it 


To be continued, 
18 said to encounter a back E.M.F. which it must overcome. 
Another portion of the volts are taken up by the arc itself, 
while the last portion is taken at the point where the current 
jumps over to the negative pole. Small particles of carbon | 
are taken from the positive pole and carried over to the negative. 
Some of these carbon particles are volatilised into hot carbon 
vapour, while others become incandescent. The carbon vapour | ‘The construction of the most elaborately equipped charging 
when in contact with the air combines and produces carbonic | station for electric vehicles in the United States haa just been 
acid gas and carbonic oxide gas. Other particles around the | completed in New York City. This work has been done by the 
circumference of the carbon are disintegrated by the heat and pore үе Con ш ке of the кечпе MS and 
he more ised. on Co., whose vehicles and station were described in the 

* 8 positive Electrical World of August 14 and 21, 1897.1 In these articles the 

iss : i | vehicles themselves were fully described, so that but а brief mention 
point is much higher than that of the negative, and being 80 | of the essential points and the improvements over the older types 
it is used as the upper carbon in lamps, as it emits a large | are necessary here. 
amount of light. The intensity of light given by carbons varies The Vehicles.—The original equipment of the old Compauy was 
nearly inversely as the diameter, that is to вау, when using | twelve hansom cabs and one brougham, while the new Company is 
carbons of a smaller diameter, a greater intensity of light is | about to put into service fifty hansoms and the same number of 
obtained than when carbons of larger diameter are used. uui Fis fue 55 5 „„ 
However, there is а minimum diameter, after which the forward wheels, and supplied with current from the battery box 
intensity decreases when smaller diameters are taken. The | situated under the driver's seat back of the passengers’ compart- 
above facts justify the American and English practice of using | ment. Their running gear is practically the same as is employed 
carbons of smaller diameter than those generally used on the | in the broughams. Of the external and visible improvements over 
Continent, while the object of the Continental method is to | the old type, one is an increase in the height of the hood, the 
obtain a pair of carbons that will last long and yet not be | older vehicles ee 7 to dh an e 

. : appearance compa WI Orse- drawn cabs. asn oo 
obli ged to use DE ок пее m long d Pooh added to the front of the vehicle to improve its appearance 
it is necessary e гарз. en, again, another | ana to give the occupant a sense of security that was lacking with 
object is to have about the same rate of consumption | the open fronts of the former vehicle. Another change is the use 
for both carbons, whereby the arc remains fixed in position | of solid discs instead of spokes for the wheels. At first sight а 
if suitable lamps be used. The Continental method also | return to first principles of the wheels of ancient Egypt is the 
claims that by using a larger diameter for the core there | impression given, but in reality quite an improvement is made in 
is a better crater surface that reflects and throws down the 
light where it is wanted as against the method of using 
smaller carbons of even diameters. It must also be noticed that 
generally the negative carbon used on the Continent is smaller 
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that the wheel has a much less intricate surface, and is, therefore, 
more readily cleaned. The body of the wheel is composed of two 
steel discs, J,in. in thickness, dished so as to give а maximum 
breadth at the hub, and a minimum at the periphery. The disce 
do not meet at the latter point, but are separated by a wooden rim 
over which is a crescent-shaped steel rim to receive the tyre, which 
ів din. single-tube pneumatic, the rubber walls of which are about 
lin. in thickness, All four of the wheels are 36in. in diameter. 

The batteries consist of 48 cells of chloride accumulators of the 
F.V. type. The plates are separated by perforated corrugated 
hard rubber sheets, the battery jars being of hard rubber separated 
from each other by glass plates. Instead of mounting the cells, 
as was done in the older vehicles, in four separate trays which 
could be removed independently, thus dividing the weight во that 
they could be removed by hand, the batteries in the new vehicles 
are mounted in one substanial tray, consisting of an angle-iron 
frame lined with wood. "This change is allowable on account of the 
power equipment described below for removing and replacing the 
А , | : batteries in the vehicles. The trays, instead of resting on rollers 
upwards. Only high-grade soft carbons of fine grain give | within the vehicles, slide inon angle-iron guides, the battery chamber 
satisfaetion in alternating lamps, while both carbons are gene- J) LL V uc em 

T take red. Defects in carbons show themselves more Abstract of an article in the Eleetrival World of New York. 1 
rally taken cored. AEQ + See also The Electrician, Vol, XXXIX., p. 567, and Vol. XL., р. 181. 
readily in alternating lamps than in direct-current ones, and, | (Ev. E.]. 


of light as much as negative carbons of larger diameter. 


The alternating-current arc may be considered as a con- 
tinuous series of reversals, in respect {о the poles, of the 
actions that take place in the direct-current arc. Both 
carbons thus in an alternating lamp assume about the 
same form when burning, and are consumed at about equal 
rates. Аз a matter of fact, the upper carbon is consumed 
a little faster, on account of the washing produced by 
the upward currents of air. A noticeable fact with alter- 
nating-current arcs is that they require less volts and some- 
what more amperes, as lamps exist that use from 23 volts 
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being entirely lined with lead and drained with gutters and spouta, 
so that any acid which may spill will not run out around the door 
or over the running gear and destroy the finish on the exterior of 
the vehicle. The battery equipment is somewhat heavier than on 
the old vehicles, weighing as it does about 1, 300lb. | 
The new controller, instead of being fitted with a reverse рові- 
tion, as was the former controller, is fitted with а separate but 
interlocking reversing switch, so that the three speed positions 
apply to either forward or backward running. No magnetic blow- 
out 18 used with this controller, and each contact is made doubly 
certain by the use of two independent contact fingers in each 
division. "The speed variation is obtained by means of a division 
of the battery into two groups, which may be placed in series or 
multiple, the third or highest speed being obtained by a rearrange- 
ment of the series field coils of the two motors from a series to a 
multiple combination. In the main circuit there is also what is 
called an emergency switch. in such a position that the driver can 
Strike it with his heel and open the main circuit in case for any 
reason the controller becomes inoperative. The blade of the emer- 
gency switch is also removable. and can be taken out when the 
driver leaves the vehicle, rendering it impossible for any unauthor- 
ised person to set the carriage in motion, А special charging plug 
is also attached to the circuits and mounted in the battery chamber 
for charging the battery in place in the vehicle. This will prove 


useful when the battery is charged at points other than the main 


is located between Fifty-second and Fifty-third streets. The 
Broadway front is shown in the illustration at the head of 
this article. The building consisted, before the vehicle com- 
pany made use of it, of а single large room undivided 
y doors or partition walls, covered with a trussed roof. 
The Broadway end is now occupied by a tier of offices, waitin 
rooms, stock rooms and a gallery, and adjacent to the north wall 
of the station is the battery charging room, some 36ft. by 130ft. 
in size. This room is llft. in height, above it being a carriage 
storage room supported on 25in. steel girders. The latter is 
reached by two electrice vehicle elevators. The charging room is 
filled with tables on which the batteries stand while receiving their 
charge. There is room for some 200 of these tables, about I50 
being installed at present in eight regular rows lengthwise of the 
room. The tables, as shown in Fig. 2, consist simply of strongly- 
braced wooden structures put together with wooden dowel pins, 
no iron whatever being used in their construction, and painted 
black with P. and B. compound. Iron dowel pins projecting up- 
wardly from the cement floor into holes in the table legs keep them 
in place, although they are not bolted down in апу way, and may, 
therefore, when rotted by the acid fumes, be readily picked up and 
removed by the crane serving the room. Mounted upon them are 
four simple U-shaped pivoted castings, the weight of the battery 
coming down on the short leg of the U causing the contact attached 
to the longer leg to bear against the contact terminal of the battery 
tray. One pair of diagonal contacta is cross-connected, so that the 


two groups of cells (48 in number) are connected up in series for 
charging. The battery charging room is inclosed at its two ends 
and is ventilated by a 48-inch exhausting fan drawing air from the 
middle of the room. 

The tables are supplied with current through 12-conductor lead- 
covered cables below the floor-level, from what are known as the 
indicator boards. These are slate panels, each fitted with two 


E Fic. 2.— The Charging Tablee. 


T " 4 pilot lamps, eight simple solenoidal ammeters and eight four- 
P Gee position rotary switches. Each battery table is supplied with 
* NUN S current through one of these switches and ammeters, the latter 
consisting simply of а vertical plunger, supported on a helical 
spring and surrounded by а solenoid, which tends to draw it down. 
Attached to the plunger is a carbon disc which strikes one contact 
when the current reaches 50 amperes, this contact closing the 
circuit through tbe green pilot lamp. If the current falls below 
10 amperes, the disc rises to a point at which it strikes a contact, 
illuminating the red pilot lamp. In this way the lamps give 
positive visual indications which can be seen from any part of the 
charging room, that one of the batteries attached to that panel is 
receiving either an excessive charging current, or one which 
should, to economise time, be increased. The current su plied 
to the batteries is adjusted by the four-position rotary switch, the 
four different positions connecting the battery terminal respectively 
to four bus- bars with voltages differing from each other by about 
5 volts. When a battery is first brought in for charging it is con- 
nected to the 'bus-bar giving the lowest voltage, and when on this 
‘bus the charging current becomes less than 10 amperes, the red 
lamp is illuminated. The attendant then turns the switch to throw 
the battery on to the next higher bus, and so on until, when the red 
lamp shines on the highest voltage, the charging process is com- 
plete and the battery may be removed. Since one pair of pilot 
lamps serves for the eight tables connected to the one panel of the 
indicator board, some means must be provided for preventing any 
indicating solenoid from illuminating the red lamp when there is 
no battery on the corresponding table, and consequently no cur- 
rent in the solenoid. This is accomplished by means of a pair of 
contract rings attached to each rotary switch. the contact bearing 
thereon cutting off the lamps from the contacts of the correspond- 
ing indicator when the switch is on open circuit ; thus the lamps 
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Fic. I. - New York Electric Hansom. 


station described below, and several such points will be equipped 
with charging connectious by the various direct-current supply 
companies in and about the Greater New York. Опе is already in 
service at Coney Island, and another is about to be put in service 
in the downtown part of New York City at the Duane-street station 
of the Edison Electric Illuminating Co. 

The motors are four-polar, and are rated at 2 н.р. at about 700 
revs. per min., this giving the vehicle a speed of twelve miles per 
hour. The pinion on the motor shaft engages directly with an 
annular gear mounted on the wheel disc, the two independent 
motors allowing for turning sharp corners without differential 
arrangements or serious strain. Braking is effected by means of 
brake shoes acting on wheels on the motor shafts. The steering 

ear is practically the same as on the older vehicles, the only 
difference being the removal of the pivots from within the wheel 
hubs to a point just outside, the pivots being inclined somewhat 
so that the extension of their axes approaches the point of contact 
of the wheel and ground. 

The Charging Station. The new station is centrally located, and is, 
oddly enough, in the immediate neighbourhood of the establishments 
of the largest houses interested in horses and horse-drawn vehicles, 
such as the American Horse Exchange, Tattersalls (Limited), &c. 
The station, which is about 75ft. by 200ft. in size, fronts on 
Broadway at one end and Seventh-avenue at the other, and 
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indicate only for tables in actual service, and if more than one table 
is in service оп one indicator board the attendant can readily tell 
which one is affecting the lamps by a glance at the ammeters. One- 
half of the indicator boards is supplied with current from the posi- 
tive side of the three-wire 240-volt system ; theother half from the 
negative side, and the demand for current is equalised between the 
two sides by the simple process of running. in no neutral. On this 
account the aggregate current taken on the positive side must, of 
course, equal that on the negative side, and on whichever side there 
are fewer batteries, the rate of charging will be more rapid. When, 
however, the station is fully loaded, it will be a simple matter to 
equalise the number of charging tables in use on the two sides of 
the system. 

The current reaches the indicator panels from the main board by 
eight bus-bars (four positive and four negative) of rectangular cross 
section, varying from lin. by lin. to jin. by 1]in. This board is a 
handsome structure of Vermont marble divided into nine panels 
and inclosed in a glass case to keep out acid fumes. One of the 
panels controls the various light and motor circuits of the station, 
the other eight supplying the eight bus-bars referred to above. 
The voltage differentiation is obtained by means of two boosters 
coupled to one motor, which give the highest voltage on the 
positive and negative sides respectively, the next highest being 
that of the supply mains themselves. The two lower voltages are 
obtained by passing the current through large enamel rheostats, the 
resistance of which can be varied by hand. The panels each con- 
tain an illuminated dial Weston voltmeter and ammeter, and a 
Bristol recording voltmeter and ammeter. A voltmeter switch on 
each panel allows the corresponding indicating instrument to be 
connected to measure up the voltage on the incoming supply 'bus or 
the bus attached to that panel, Below the measuring instruments 
are a single-pole switch and a circuit breaker. The latter is fitted for 
an underload release as well as the customary overload. The under- 
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Fic. Z. — Vehicle Platform, showing Centering and Lifting Apparatus. 


load release is effected by a magnet energised by a winding above 
the other parts of the breaker, the armature of which is attached toa 
pin which, shortly after the armature is released, strikes the 
trigger in such a way that it is tripped just as though struck by the 
regulation overload device. Current is supplied from the under- 
ground mains of the Edison Electric Illuminating Co. over 
two independent services, the incoming cables having a cross 
section of 1,250,000 circular mils. The Edison Co, has a station 
only about 600 feet away, so that the drop is but slight. 

Handling the Batteries, —The design snd construction of the 
machinery for removing the batteries from the carriages and placing 
them upon the charging tables and vice versá was no easy task. 
The trays, with their accumulators, weighing about 1,300lb., 
must be pulled from a position on a spring-supported wheeled 
vehicle and transported to any one of 200 positions in the charging 
room, and rice rersá. As may be seen, this manipulation is more 
difficult than the removal of battery trays hung under a street car 
truck, as in the latest designs of battery traction equipments, since 
the tray must be moved out horizontally to and from its place 
instead of verticaly. The manipulation resembles more than 
anything else the handling of steel billets in the re-heating furnaces 
of rolling mills, but the apparatus must be more elaborate than in 
the latter case, owing to the necessity of working with a movable 
wheeled vehicle, the body of which is mounted on springs. 

To make the operation Clear, the course of the battery from the 
time it arrives in an exhausted condition in its vehicle, will be 
described. The vehicle is first moved on toa platform, of which 
two are provided in front of the end of the battery charging room 
with its battery end toward the latter. If the vehicle is à hansom 
it is backed in ; if a brougham it runs in a forward direction (the 


batteries of the broughams being placed forward, in a box below 
the driver's seat), the door through which the battery is removed 
being open in either case. The platform on which the vehicle 
runs is divided into two parts, on one of which rest the forward 
wheels and on the other the rear wheels, these two parts being 
laterally and independently movable. 

long horizontal shoe, shown in Fig. 3, is advanced toward each side 
of the vehicle by two hydraulic cylinders, the shoe being of a proper 
height to push against the wheel hubs, centering the vehicle, which 
moves without slipping of the wheels, owing to the movable nature 
of the platforms below it, into the proper position. The vehicle 
is then backed in until heavy iron straps on its advancing end 
catch in latches projecting from the table, toward which it advances, 
When in the proper position two hydraulic cylinders (see Fig. 3), 
below the sliding platforms lift their cross-heads through the floor— 
in which are provided hinged slats to allow this motion—and pick 
up the body of the vehicle, raising it off from its spring to a fixed 
height independent of the load. This is necessary, since, if it 
were not done, the removal of the heavy battery would allow the 


vehicle to jump up, making the level of the battery compartment 
dependent on the condition of the springs, &c. 


Once on this platform, a 


The body being raised to the proper height, there advances 
toward the open door of the battery chamber a hook attached to 
the piston of the horizontal hydraulic cylinder shown in Fig. 4. 
This latches into the frame of the battery tray and on the applica- 
tion of pressure pulls the latter out on to what is known as the 
conveyor table. The latter consists of a run way across the whole 
front of the battery charging room equipped with a chain conveyor 
with frames attached thereto on which the battery trays may be 
carried to any desired position along the table. 

Above the table isan 8-ton crane, its bridge spanning the battery 
charging room and carrying, instead of a trolley, eight hooks or 
grabs. Any one of these hooks may be made to descend and catch 


Fic. 4.—Cable and Conveyor Table from behind, showing Push and 
Pull Cylinder. 


under the two sides of the battery tray and lift the latter 
to a level immediately below the crane bridge. The crane 
then moves as à whole down the length of the battery room 
to a position over the battery charging table on which it is 
desired to deposit the tray. In lowering the hooks the tray із 
deposited, its own weight closing the contacts for charging its cells, 
as described above and shown in Fig. 2. The crane may be then 
removed to any other position, its eight hooks moving respectively 
over the eight rows of charging tables up and down the room, and 
enabling one tray of batteries to be picked up from any one of 
these rows each time it passes over them. Returning to the posi- 
tion over the conveyor table, the batteries may be lowered on to 
the latter, moved along until they arrive at a position opposite the 
vehicle to be loaded, when they are in turn pushed in by the same 
hydraulic cylinder which pulls the exhausted sets out. There are 
two platforms on which the vehicles can approach the conveyor 
table, and the capacity of the crane being several sets of batteries 
with which it can be fully loaded before it moves back over the 
charging tables, returning again with several fresh batteries, it 18 
expected that the accumulators in any carriage can be repl 
inside of three minutes' time, and a capacity of about 20 carriages 
per hour can be obtained. Carriages have already been loaded in 
3b minutes. 

The various movements of the conveyor table, crane, hoist, &c., 
are eilected by electric motors, all of which, some 14 in number, 
are of the same make and size, 5 H.P., so that their parts are 
interchangeable. 'The conveyor table and bridge mechanism of 
the crane are each fitted with a reserve motor for emergency use. 
Beside the two loading platforms in front of the conveyor table, 
there is a third in reserve fitted to unload on to a small car, 00 
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which the batteries can be wheeled under any hook of the crane. 
The whole plant is interlocking, the conveyor table motor being 
inoperative when the conveying chains are latched ; the bridge 
travel motor being inoperative when the bridge is latched, and also 
when any one of the hooksisdown. Everything can be manipulated 
from one platform which hangs from the crane to a position near the 
round, running in an aisle down the middle of the battery room. 

When the crane has advanced to a position over the conveyor 
table, the controlling handles of the latter and the valve spindles 
of the various hydraulic cylinders are within easy reach from the 
platform, so that one man alone can handle the batteries from the 
vehicle to the charging tables. The various movements are well 

uipped with braking mechanisms, the hoists and conveyor 
table having electric brakes and the bridge travel a hand brake. 
The conveyor table is also fitted with limit stop switches, so that if 
the attendant is careless and leaves the conveyor running, in which 
case the trays thereon would be tipped off the end, the switch arm 
is atruck by the battery tray, which cuts off the current and applies 
the electric brake. | | ` 

Water pressure for the various hydraulic cylinders is supplied by 
a triplex pump, belted to a motor similar to those used on the 
crane, conveyor table, &c. А 36in. tank, about 9ft. high, gives an 
ешге air cushion, the water pressure being 150lb. to the square 
Inch. À Mason by-pass valve is now in use to prevent the pressure 
rising too high, but there will be substituted for this an automatic 
motor controller, which will start and stop the motor at such times 
ал to maintain the proper water pressure. 
` The work was designed and carried out under the direction of 
Mr. G. Herbert Condict, who previously had similar experience in 
designing the charging station of the Chicago and Englewood 
Storage Battery Railway. Mr. Condict was assisted in this work by 
Mr. A. W. Gilbert, who acted as superintendent of construction. 
There were in all over 40 contractors connected with the work. 


ELECTRICAL TRANSMISSION OF POWER IN THE 
| ZIEGLER SHAFT. 


The following particulars of the electrical equipment of the 
Ziegler mine are abstracted from a translation in the Colliery 
Guardian of an article by Е. Holzner in the Oesterreichische Zeit- 
schrift für Berg- und Hiittenwesen. А thin seam of coal, bearing a 

eat amount of water, having been struck in this mine after 

eepening the shaft, the employment of power for puniping and 
hauling was necessitated, and on the advice of the author, a trial 
was made with a small electrical plant, comprising a hauling winch 
1 with power by means of a 10-kilowatt Siemens dynamo 
delivering current at a pressure of 200 volts at a speed of 900 revo- 
lutions per minute, the dynamo being driven by means of.an 
engine already erected in the workings. The results were so satis- 
factory that а new installation was decided on and has now been in 
use for some months. The pressure of transmission is 500 volts as 
the length of the line of transmission is considerable. The motive 
power is supplied by a vertical compound non-condensing engine of 
130 Н.Р. working at 1201Ь. pressure. The cylinders are respectively 
12in. and 18in. diameter, by 14in. stroke ; the engiue speed is 210 
revolutions per minute. To secure equality of balance, the driving 
axle is cranked at angles of 180deg. and mounted in three bearings, 
one of the outer bearings being adjustably fitted in guides to admit 
of the insertion and removal of the dynamo armature, The 
generator is a Siemens and Halske internal pole 85 kilowatt 
machine of the J 85 type developing 500 volts at the speed of 210 
revolutions of the engine to which the armature is directly coupled. 

After passing through a suitable switchboard the current is led 
to the shaft house by means of an insulated cable of 150 sq. mm. 
section carried on posts. The current is taken underground by 
means of the up-cast ventilating shaft. The line wires are merely 
covered with yarn and an outer coating of tarred linen tape to pro- 
tect the wire from the air and the acid nature of the water. Some 
portions of the line are also insulated with rubber and cotton yarn 
impregnated with insulating material, and externally covered with 
tarred linen tape. The line is carried on double bell-shaped 
porcelain insulators 15 to 20 metres apart. The leakage is stated 
to be improved by the practice adopted of filling the insulators 
with paraftin. 

Along the untimbered headings the conductor is properly insu- 
lated and supported on insulators ; otherwise, where conditions are 
more favourable, bare wire is employed on insulators, and the 
two conductors are attached to opposite walls of the heading, so 
that they are at least 7ft. 8in. apart. Wherever the ways are much 
frequented, well-insulated cable is alone employed, fixed as high as 
possible and covered with boards. The entire system is overhauled 
once a month, the insulators cleaned, and the wires tarred over. 
Current is tapped from the main conductor at three chief stations 
in the mine. 


At station No. 1 is installed a triple vertical plunger pump, each 
lunger being 10in. diameter, by 15}in. stroke. This pump had to 
as compaot as possible, on account of the limited space available, 
Two cast-iron stanchions attached to the two outer cylinders form the 
bearings for the crank axle and the spur-wheel driving gear. . The 
motor can develop 19'6 H.P., and is mounted on an impregnated 
wooden foundation on the common base-plate of the pump, and 
insulated by a plate of rubber. The motor speed is 650 revolutions 
per minute ; this is reduced to 165 by the intermediate gear, and 
to 55 in the crank shaft. The cranks are placed at angles of 120deg. 
This high speed is, it is stated, rendered admissible by the use of 
Tomeczek valves on the pump. On account of the acidity in the 
water, leather fittings are found to be preferable to vulcanite in the 
valves. The starting gear and resistances are kept cool by a fan 
driven by а small motor developing 0`1 н.р. The pathway round 
the motor is mounted on porcelain insulators for protection of the 
attendant from shock. | | 
At station No. 2 а blower, two hauling winches, а waggon pump, 
a sinking winch, a sinking pump ahd a stationary pump are installed. 
The blower is of the Enke rotary type, and is mounted on a frame 
of impregnated wood, which also supports the 5-н.р. motor of the 
Siemens type S. K. 5, a driving belt connecting the two machines, 
With & motor speed of 1,300 revolutions per minute the blower 
makes 340 revolutions, and supplies about 30 cubic metres of air 
under a water-gauge pressure of 15Àin., and delivered through 300 
yards of tubing. · 25 | i 
For hauling up an incline through а 130ft. down-throw fault a 
winch is used belt-driven from a motor (S.K. б type) running at 
1,200 revolutions per minute. The intermediate gearing reduces 
the speed to 214 revolutions, and the winch drum makes 23 revolu- 
tions per minute, equivalent to а hauling speed of 30in. per second. 
The motor is series-wound, and the brake acts on the hauling drum, 
so that, should the belt break or slip, the load сап be held. A 
similar winch is installed beyond the fault operating а {їп, ro 
which is driven by being passed 24 times round the drum. The 
motor is fitted with starting and reversing gear. 
Ап electric waggon pump is provided for pumping out the 
inclined heading. It consists of a Teidl and Brodnitz ' double: 
centrifugal pump attached direct by rubber couplings to the shaft 
of the motor, and capable of throwing 66 gallons of water per 
minute through 440 yards of pipe against a head of 100ft. when 
run at 1,100 revolutions per minute. Both pumps are mounted 
on the same shaft in a cast-iron case, divided into two oompart- 
ments, the one pump drawing up the water and transmitting it to 
the second pump which delivers into the ordinary main, This 
arrangement enables the pump to work successfully against a con- 
siderable head with a moderate speed. Motor pumps and starting 
r are mounted on a riveted truck frame, the whole measuring 
6ft. in length, 32ft. wide and 44in. high ; the total weigh is about 
lton. A pair of wheels of larger diameter is provided for use on 
slopes, and a flexible cable to follow the pump is used. 


The slope beyond the fault is kept dry by an electrically driven 
Enke rotary pump throwing 33 gallons of water per minute against 
130ft. head, with a motor speed of 1,200 revolutions per minute. 
The total weight is 12cwt. 

A temporarily installed winch is used to haul along a bdeg. slope 

of about 200 in length to the south-west of the fault. The motor 
of this winch is also employed to drive a ventilating fan, while in 
proximity is installed а stationary pump of а working capacity of 
130 gallons per minute at 30 strokes per minute, with a piston 
diameter of 10in., by 7in. stroke. А series-wound (S.K. 5 type) 
motor furnishes it with power. At station No. 3 there is a hauling 
winch serving an overhead hauling chain. The horizontal driving 
drum is mounted on a vertical shaft, and is driven by belt from 
the motor. With a speed of the latter of 700 revolutions per 
minute the drum makes 21 revolutions, corresponding to a speed 
on the road of 40in. per second. 
. A horizontal triple-plunger pump with plungers 7in. diameter 
and 13 in. stroke also installed here is driven from a (type G.H. 
14) motor mounted on the same base-plate through a leather-shod 
toothed wheel. The crank-shaft runs at 46 revolutions per minute, 
and at this rate the pump delivers 1:05 cubic metres of water 
through 580 yards of бір. main against 78%. head, the motor taking 
9,100 watts to do this duty. 

A hauling drum is also fitted in this part of the workings for 
traction purposes in a heading about 210 yards long, with a total 
slope of 466. In this case the winding drums are situated at 
either end of the driving shaft, the centre being occupied by a large 
worm-wheel driven direct by а steel worm coupled to the motor 
shaft. This winch can haul five full trucks of 6cwt. each and laden 
with 8cwt. of coal apiece, with s similar number of trucks going 
down empty in Зікір. | 

Another hauling winch serves the lower gallery of the above 
drivage and resembles the one already described, except that an 
intermediate shaft ig provided to enable the winch or pump here 
situated to be driven together or separately. The pump makes 40 
double strokes per minute, and delivers 46 gallons a distance of 
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about 330 yards through a 2jin. pipe against a 60ft. head. The 
winch hauls two full trucks at а time with the same number of 
returned empties, the distance being 95 yards and the time occupied 
limin. This motor is situated about 3,450 yards away from the 
generating station. 

` Each station is electrically lit by а group of five to seven lamps. 
There are also four groups, aggregating 32 lamps, for lighting the 
frequented parts of the workings. Above ground, the large pro- 
portion (averaging 13 per cent.) of waste accompanying the coal is 
conveyed from the sorting place to the dumping heap by an electric 
lift with two cages, the motor being situated on the top stage of 
the frame. Ata motor speed of 1,200 revolutions per minute the 
rate of winding is 9in. per second with an effective load of 9cwt., 
the electrical energy required being 2,535 watts. 

According to the experience gained in the working of this in- 
stallation, impregnated wood does not afford sufficient insulation to 
the dynamo or motor in the damp atmosphere of coal pits, and a 
rubber plate was therefore inserted under the motors, or else they 
were mounted on marble, porcelain or glass feet. It appears, how- 
ever, that marble becomes conductive, after a time, in damp air, 
but porcelain is reliable so long as the glaze remains undamaged. 
In the starting resistance apparatus, it was found that the use of 
asbestos for packing between the nickel wires resulted in the 
fusing of the wires through the nullifying of the insulation by 
deposited moisture, dirt, &c. This defect was obviated by the 
use of hard glass plates. Metallic contact pillars and terminals 
when mounted direct on the impregnated wood frames, &., 
proved defective, and even set the wood on fire. A remedy for 
this was discovered in the use of porcelain for mounting. Hard 
glass is used for all handles to starting appliances, wood not 
affording sufficient insulation. The gypsum and compressed fibre 
insulation first used for the commutators on the motors behaved 
unsatisfactorily whereas mica proved entirely reliable. 

The use of such a number of motors of the S.K. b type was decided 
on, not particularly on account of their fitness in each instance, but 
in order to reduce the variety of spare parts necessary to be kept 
in stock, such as armatures, motor bobbins, &c., which, in conse- 
quence of the dampness of the atmosphere, require frequently to 
be replaced after having been at rest for some time. Belt-driying 
is employed in place of the more economical direct-coupling or 
toothed gearing, because the former enables two machines to be 
driven by one motor, and is also cheaper at the outaet, in addition 
to which the adaptation to existing machinery of motors rendered 
belt-gearing imperative. Notwithstanding this and other purely 
local conditions militating against efficiency, the installation proves 
that even under such conditions electricity is superior to other 
systems of transmitting power without considering the greater 
convenience in attendance on electrically driven machinery, this 
being the predominating advantage of the system. Moreover, the 
simplicity of transmission through a wire cable obviates difficul- 


ties regarding space, aud in the highest degree facilitates the 
centralisation of the work, | 


portion of this total expenditure is that on mains which 
represents £45. 88. per kilowatt. The former rate of progress 
has, during the last year, been more than maintained as 
regards the business done. The number of consumers has 
increased to 1,680, or 81 per cent.; the equivalent lamp con- 
nection from 99,970 to 158,900, or 59 per cent.; and the 
corresponding output from 1,721,557 to 2,894,487 units sold, 
being an increase of over 68 per cent. : 

The total costs stand at £17,401 or at 1:44d. per unit sold, 
as compared with 1:4d. for the previous year, a slight rise for 
which the works costs are accountable, as the management 
costs have dropped. 

A general lowering of the price charged for all purposes of 
supply has resulted in the average price obtained falling from 
83d. to less than 81d., and is chiefly also responsible for the 
higher figure representing the percentage ratio of costs to 
revenue. The working profit for the year is £20,648. Out 
of this, £4,000 has been carried to depreciation, £7,686 set 
aside for the Sinking Fund, and £5,987 paid as interest on 
loans, leaving a balance of £3,024 to be transferred in aid of 
the city rates. 

The charges for current have been still further reduced, the 
prices ruling at present being, for lighting 34d., for power 
lèd., and for the street ares £14 per lamp per annum. 
Discounts up to 25 per cent., according to consumption, are 
allowed. 

It may not be without interest for purposes of comparison 
to add that for the year to May 15, 1896, the number of units 
generated was 1,070,878, and the units sold were 888, 386, of 
which 550,415 were for private lighting, 13,877 for motive 
power, and 824,048 for arc lighting. At that date the 
equivalent lamp connection was about 57,700 8-c.p. lamps. 


Ohester Municipal Electric Supply Works. 


The accounts of the first period of working at Chester are 
the subject of our second table this week, but as the supply of 
electricity and the working of the station has been by contract 
a detailed statement of the items of cost is not available. 
Supply was commenced December 17, 1896, and the period 
dealt with is that of 15 months ending March 25, 1898. The 
authorised capital is £45,000, of which £18,087 has been 
received, borrowed at 8 per cent. А total of £46,790 has been 
expended, being at the rate of £95. per kilowatt capaoity. 

With an equivalent lamp connection of 15,000 the output 
for the period was 355,957 units sold. This has been 
productive of a total revenue of £6,808 representing an 
average price of 2:594., per unit. The total costs per 
unit sold are 2:326d. and bear to the corresponding revenue 
a percentage ratio of about 51 per cent. The working 
profit was £3,358, being 7:18 per cent. of the capital expended 
as above. А sum of £500 has been carried to the Deprecia- 
tion Fund, £782 to the Sinking Fund, and £1,611 paid in 


interest, leaving £514 available for writing off preliminary 
expenses. 


BOOKS RECEIVED. 


* Science Abstracts.” No. 10. October, 1898. Vol. I. Issued 
under the direction of the Institution of Electrical Engineers and 


the Physical Society of London. (London: E. and F. N. Spon.) 
Price 3s. net. 


** Alphabetical Lists of American Patentees and Inventions for 


the Quarter ending March 31, 1898." (Washington : Government 
Printing Office.) 


«The Official Gazette of the United States Patent Office.” 
No.13. Vol. LXXXIV. Published by authority of Congress. 
(Washington : Government Printing Works.) 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


: | Bedford (Municipal) ........ Mar. 4) Islington (Vestry)...... Nie ... June 24 
. Manual of Electrical Undertakings.” By Emile Garcke. Third MORD RR 5 ee 2 EUM & EO Md aan yet 13 
: eh d x nts i - cknool (* pal): ........ et. , Kingston-upon-Hu : . 
year. 1898-99. (London: P. S. King and Son.) Price, 10s. net. Bournemouth (Company) ...... June 3| Kingston-upon-Thames (Mun.).. Mar. 25 
С A Bradford (Municipal) May 20| Leeds (Company :̃ . i 8 
à Brighton (Municipal) May 6 Leyton (Municipal) ............ Sept. 23 
Bristol (Municipal) ) July 29 Liverpool (Municipal) . Aug. 12 
oe SEC | Burley р Sept. 16 Manchester 065 үн! NAE 
urton-upon-Trent (Municipal) April 15; Newcastle-upon-Tyne(Co.) .... 
" ELECTRICITY WORKS ACCOUNTS. Cambridge (Company) June 17 Northampton (company) e April 15 
£a — e (House · to- Notting Hill (Company) .. . 1 
| : ouse (Company) ............ Sept. 30 Oxford (Company 
Edinburgh Municipal Electric Supply Works. anie ова ИА av 22 күш (Сорап) 5 vv ose 1 P 
: А : М : ч elsea (Company) ............ ay 20 ichmon ompany) : . 
The Edinburgh electric lighting undertaking, started April | Chettennam (Municipal)... . Oct. 7 Scarborough (Company) fies April 1 
11, 1895, has now completed its third year of working and Dover Cono E) ЕРТЕ F n Adi Ri du May 1$ 
continues to take first rank amongst electric supply under- Ensthourne (Company) ........ July 22 Shoreditch (Vestry)) . Мау ш 
takings not only as regards low costs but also low average бз Е pA 12 e Aug. 19 
price per unit sold. pdt орар) , C May 13 Taunton ЧАН i: 33 1 
: NE aniniersm Str)) Т i Wells (Municipal) .. 
The total received capital, borrowed at from 24 to 3 per amete (Municipal) е poss p Ad M rdi оры») . На 
; e) 1 T ; 11. fanley (Municipal) ............ April 8 Westminster (Company)) р 
cent., stands at £210,000, while the total expended capital at Изи паа се NOI nr (Municipal) „ July 18 
May 15 last amounted to £287,466, representing 487 per | Hastings & St. Leonard's (Co.). April 26 Worcester (Municipal). . . . May n 
kilowatt capacity of generating machinery. The greatest pro- Huddereteld (Manicipaij ey Е e R zr 
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Undertaking Worked by. wes cue oun ces 
Date of Commencement of Suppl 


Yous me o wo concen 2 on о — 


System of Suppli) . . . . . | O- wire continuous and H.T. alternating current 


Chief Engineer 2 one — 
YEAR ENDED 
QUANTITIES— 
Units generated ........... ——— —— H— es 


» BOLD (TOTAL) *999999090090009009090 666 оос OOD оно оен ошо OOF 
„ Bold to consumers 
„ sold for public lighting, &. 2 
„ used оп works ............... . . 
UNITS SOLD PBR 8 C.P. LAMP CAPACITY .............—- 
Maximum supply demanded ................ vas cen ces s oe s os 


Edinburgh Corporation. 


1895 


Frank А. Newington. 
MAY 15,1897. 


MAY 15, 1898. 


CHESTER. 
Chester Town Council . 
1896. 
Three-wire continuous current. 
F. Thursfield. 


MAR. 25, 1897. MAR. 25, 1898.“ 


л! 


Number of public lamps ——— Á—— 

Number of consumers T ND 

Connections to mains in 8-c.p. lampe S56 eee cat 0099090206 ое о me 

CAPACITY OP PLANT IN 8.C.P. LAMPS ................. А 

CAPACITY OF PLANT IN КП.ОМАТТ8.................... 

CAPITAL— 

AUTHORISED (TOTAL) * ea o a0 o oo ө mo э an o mo o on e me оон DON оос рое оос — UE LE 
Share 66552 6 „ 6 „ „6 „%%% „%%% %%% %% %%% „ „ 0 6 eee оосо в э — T TT 
Loan (including Debenture charges) — = = 

RECEIVED (TOTAL) ......... ар ON -.. (£210,000 | £778 - — 

Ahh OTT 969692 о ә 00 — — mE — == — 

Loan (including Debenture charges) eese | 210,000 77:8 210,000 65:6 — == 
UTHORISED BUT NOT YET RECEIVED (TOT. "€ — — — — — = 
Share (unissued) 9509990900009 „ 0900090000409 Tt — — — == — == 
Share (uncalled) ....................... TIERS I — — = — — — 
Loan (including Debentures) eee 05 — — — — — Бирү mos 

REPAID (TOTAL) ecoc5ssasotostotescont 0°00 0 oe o oe оос 000949 oan ооо — — — — =— XU 

RESERVE OR SINKING FUND *69900900809009t409 090000090 во о ве r | y — T 

DEPRECIATION FUND ..... 'O»„‚„ ар ч 131 pi 240 — — 

EXPENDED (TOTAL) ........... ———.:..—.ꝛ.——.—.—.—. 231, 070 85˙6 287,466 871 == == 
Lands and buildings... . ... | 33,446 12:4 35,357 10:7 = = 
Plant... . . . . . . eem e| 758659 281 99,966/ 30:5 == Es 
Mains e „ % % %% %%% %%% 0659206690009 0909060490560605080009 ene ооо о ow 119,565 44:9 3 x шл, 
Miscellaneous ................... SA ЕТО ЛҮГҮ { a J 

BALANCE OP CAPITAL ACCOUNT... — — 

REVEN UR Per unit sold. Total. Per unit sold. Total. Per unit sold.] Total. Fer unit sold. 
TOTAL ....... 8 JC 990 3 740d. | 238.049 3:1564. — — £6, 4°5904. 
Revenue from supply.. .—.——.—E.—.—.—.— 20470* 2:853d. 50,0159 2:490d. — = 5,206 55104. 

n meters, &c. 0909009900942 900006009400040G000G0009* 096 == d TS т m 128 00864. 

н public lighting. . 6,289 | 08774 7,995 = — 1475 | 09044. 

si sale of lampe, cee . ⁊ "m — — — — = Ec = 

5 miscellaneous sources . = 69 0`0104 41 — = = T 

EXPENDITURE OUT OF REVENUE— 

, =.= | £10,013 1:395d. | £17,401 — — £3,451¢ 2:320d. 

WORKS СОВТВ........................................... e 7, 0:988d. | 13,014 = dm = = 

Generation of electricity ......... . ence stats 4757 | 06634. 8,561 — — — — 
Fuel (including cartage, &c.) .......... . 2,240 0:5124d. 4,176 — = = = 
Oil, waste, water, stores q . 3 414 0:058d. 611 — = = ЕЧ 
Wages at station .................................... ейн 1,725 0:240d. 2,077 — x = 2 
Repairs and maintenance at station TM 580 0`0554. 1,652 — = = m 

Distribution of electricity ........................ PNIS v 461 0*064d. 1544 — — — — 
Wages, &c......... A aue ise i (0b = 423 0:059d. 897 — — — — 
Repairs, renewals of mains, &с......................... 38 0:005d. 647 — — == = 

Public ligxting У ыкса „ .| 1866 | 02604. 2,909 — — — S 
, аас нев ареале авер — 1,117 0:1564. 1,627 — — = = 
Renewals 3.5.5 ccs Gu arated ceineasdas TR 749 0°104d. 1,281 — — = = 

MANAGEMENT AND PROPERTY CHARGES..........—.... 2,928 0°408d. 4,387 ET DES — pa 

e asi veta ch sued Sexti Ышы ИРА — — — — =з 125 0-084d. 

Rent, rates, ret 33 1,247 01744. 1,866 : — — == = 

Manggemmnt вадеа кайы 1,681 0:234d 2,921 ee = s ME 
JJC . е 550 0:0494 400 d — — 50 0:034d, 
Stationery, Ke.. — ЫЙА ӨЗ 145 0`0204 144 : mn Res == 
Establishment charges 5 й 499 00704 635 0:053d — — — — 
Law charges, ke 5 E 6874 00964 1,342^ 0111 — — 874 |  0059d. 

3 mean to me to mean to mean 

FINANCIAL RESUL TS Total. cap expiaded Total. Xo mean | Total cap. exp'nded Nc cap.exp nded 

WORKING PROFIT FOR TR... £16,815 8:977, | £20,648 7917 — zx £3,358 | 718%/ 
Sum carried to Depreciation Fund '050 216% 4.000 1:54 = - 500 10777 
Sum carried to Reserve or Sinking Fund 4,719 2:529 7,686 2:977 — — 732 | 1564% 
Net interest on loans (incl. Debenture charges) ... 4,672 2:49% 5,937 2:297 — — 1,611 5247, f 

BALANCE FROM LAST ACCOUNT .................... e 3,977 2127. — — e i "E 7 

* AVAILABLE РОВ DISTRIBUTION, &. ......| 7,351“ 392% 3024: | 117% — — 514° | 1107; 

ORDINARY DIVIDEND PAID ............ MS =з — == = = = — — 

PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 31:37, 45°75 — 507% 

Expenditure per kilowatt capacity £3. 14a, 2d. £5. 5s. 7d — £7. 1s. Od. 

REVENUE PER KILOWATT CAPACITY ................ £9. 18s. 10d. £11. 10s. 0d. — £13. 17s. 10d. 

Expenditure рег 8-с. lamp capacity. iu 2s. 44d. . 444. — 4s, ба, 

REVENUE PER 8-C.P. LAMP CAPACITY .......... uns 68. 4}d. 78. 44d. — 8s. 103d. 

REVENUE РЕВ 8-C.P. LAMP CONNECTED ............. 2 58. 44d. 4s. 934. — 9s. 1d. 

Price charged for lighting, per unit. 5d. * 4d. i -— 6d. to 54 

Price charged for power, per unit........ e E es RSS 5а. 24. == 44. to 3d 

Price charged for public lighting... „. | £18 per lamp per ann. |. £16 per lamp per ann. — £18. per arc. 


EDINBU 
and £36 for private arc lighting at £18 per lam 
£14,417 for arc lamps and posts. 


А Includes £1,057 to proportion of general expenses of management. i Less discounts. 


RGH.—RueMAkKS—* Of which 47,727 units in 1896-7 and 86.654 units in 1897-9 is for motor power. 
a Includes £10,875 to arc lamps and posts. b Over-expended. c Includes £507 
per annum. 


for motor power at 3d. per unit 
d Being proportion of general expenses o 
management. е Transferred to credit of General Improvements Ordinary Expenditure Account. f Includes 
9 Includes £725 for motor power, and £82 for private arc lighting. 


CHESTER.—RENARKS—* For 15 months ending Mar. 95, 
1898, а Includes £3,448 expended on street arc lam 
b Over-expended. с Includes £3,188 paid to contractors for 
supply of electrical energy from Dec. 20, 1890, to Mar 25, 1898, 
as per contract. d Includes £82 to insurance. e Written off 
preliminary expenses. f Percent. to capital at Mar. 35, 1893, 
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The Oldes Electrical Journal (established as a weekly Journal, 1961—1978) 
——— gn utr aai 
Published every Friday, Price Sixpence ; Post Free, Sixpence Halfpenny 


Editorial, Publishing Printing Offices, 
l, 2 & 3, SALISBURY COURT, FLEET ST., LONDON, 
Telephone: 949 Holborn. Telegrams: “ ELSOTRICIAN Newsrarse LoNDON." 
ААА 


should be madi ун бинен t n Printing and ing 

Company, 1ч and be erossed '* Coutts and 
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77000. » ions, 
мы 


— on Friday morni ‚ апа ean be obtained of all Booksellers and 
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New Volumes of “THR ELECTRICIAN” commence in April and October. 

are as under : Yuan. HanrYmARB QUARTER. 


че Union ee e 508. 0d. ee 168. Od. 9909990 88, Od. 
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|J ELECTRICAL BOOKS AND PUBLICATIONS. 


RAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
I 8. PHILLIPS. With an introduction on the history o Crookes Tube and 
Köntgen Ray work, and a chapter giving " Practical ts," on the subject 
THE POTENTIOMETER AND ITS ADJUNOTS, By W. O.FisuzR 
Price 6s., post free. ; 
LOCALISATION OF FAULTS IN ELECTRIO LIGHT MAINS, By F. О. 
RAPHAEL. Price 5s. post free * 


MOTIVE POWER AND GEARING, By И. Тавмглтт Оавтав. Price 
19s. 0d 


„ post free. - 
SUBMARINE CABLE LAYING AND REPAIRING. By Н. D. пли: 
ELECTRICAL 19а баран ОВУ NOTES AND FORMS (Klemen à 
An 

Advanced), Arranged by Dr. J. A. FLEMING, M.A. F.R.8. Printed — donis 

on application. 
ELECTROMAGNETIC THEORY. By Ошуна Hmavismpm, Vol, I. Price 

12s. 6d., post free 188. Vol. II. is nearly ready. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
OT TEE | INDUCTION OF ELECTRIC CURRENTS. KEW EDITION. 

1 


L. 
Price 12s. 0d. free. 
VOL. IL- THB LRT ISATION OF INDUCED CURRENTS. Price 12s. 6d., 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. А. 
. M. A., D.Bo., F. R. 8. 98 original illustrations, handsomely bound, 
. 8. . ai 


price 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, М.А, Price 10s. 6d., post free. Also in German, За. 64., post free. 

ELECTRIC MOTIVE POWER. Ву A. Т. SNELL. 10s. 6d., post free. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical). By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. GzoRom GORE. Price 2s., post free, 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E, ERNNBLLY 
and Н. D. WILKINSON. Price ба. 6d., post free 

DRUM ARMATURES AND COMMUTATORS (Theory and Praetieo). By 
Р. M. WEYMOUTH. Price 7s. 64., post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By Спвивт 
B. RAM. Price 7s. 6d., post free. | 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
W.GEIPEL and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad, ? 
large-paper edition, 12s. 6d. net, post free, 18s., abroad, 18s. 6d, 

"THE ELECTRICIAN ” PRIMERS. In pue ome. Price: Stout 

vers, , өө, , Н А ’ 

E. dd. ов Single Primers, 8d., post free, bad. rien pase cle Hee, 

SIGNALLING ACROSS SPACE WITHOUT WIRES BY ELECTRIC 
WAVES: Being a Description of the Work of Hertz and his Successors, By 
От. О J. Loper. Enlarged Edition. Price 2s. 6d. net. 

А DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &е. 
By А. C. CURTIS-HAYWARD, B.A. Price 88. 6d., post 

THE MANUFACTURE OF ELECTRIO LIGHT ONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d. post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Bdited by W. W. BEAUMONT. Price 8s. ôd., tree. 


post 
FULL CATALOGUE POST FREE ON APPLICATION. 


"ELECTRICIAN" SERIES FORTHCOMING BOOKS, 


ELECTROMAGNETIO THEORY, VOL. IL—By Оцука Hamm Th 
second volume of this important work is in an advanced stage, and 
will be ready shortly. 


PRACTICAL TELEPHONY.—By Dam Бтистл and F. О. арик, 


PRIMARY 5 рзы on borers shortly be published, 
bringing the theory and practice Primary Ba to 
The book will be fully illustrated. PETS 

CARBONS POR ALL ELEOTRICAL PURPOSES —By Francis Јан, Awat 
will shortly be published dealing with the manufacture of 
carbons for all electrical purposes. book will ilustrate the 
machinery and apparatus used in carbon manufacture on the Continent 
c БАА i а шй aa 
subjec 

SECONDARY BATTERIES.—By E. J. WADE illustrated, Ты 
Author in this work will deal briefly with the and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 


"THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—" The Electrician" 
Company will shortly publish a valuable pocket-book for the use of thos 
engaged in wiring work, both external and internal. 


THE ELEOTRIO ARO.—By Мга Aron. This work will shortly b 
published, and will contain an historical sketch of the early exper 
ments on the electrico arc, as well as the important results of mt 


SPECIAL NOTICE. 


[Ed 


. NOW READY.—VoL XL. of "Tus Exscraicus,” bound à 
strong cloth. Price 17s, 6d., post free 18& 6d. Also ready, Оми ix 
binding. Price 24., by post 2s. dd. 


A complete set of the Second Series of “ TAU ELROTRIOAN" can now be 
supplied. These sets are very scarce, and early application should be made 


—— M A RAM t tmt 
—— UTERE RERO RP ы, 


WIRELESS TELEGRAPHY. 


Elsewhere in our issue this week will be found a lengthy 
report of the second ordinary general meeting of the Wireles 
Telegraph and Signal Co. (Limited), which was held on 
Friday, the 7th inst. The speech of the Chairman and 
Managing Director (Mr. Н. J. Davis) will, we are sure, be reed 
with great interest by our readers, and especially by thos 
who have been watching the development of wireless tele- 
graphy from its earliest stage. These latter аге now able to 
recognise in the formule of the electromagnetic theory af 
Cuerk MaxwELL the tiny germ of a commercial system for 
the transmission of intelligence. Commencing thus 26 
mere mathematical theory, based upon the experimental 
investigation of the relation between optical and electro 
magnetic phenomena, the science and industry of wite 
less telegraphy has undergone a process of development 
which cannot fail to interest equally the pure scientist 
the practical engineer and the man of commerce. Saoceeding 
the purely theoretical aspect in which it was viewed in th 
Maxwellian formule, its next development was the practical 
experiments of Heinrich Herrz, who was really the um 
actually to transmit energy across non-conducting sp I 
the precise manner in which it now serves to convey 
signals used in the Marconi and allied systems of wireles 
telegraphy. For some considerable time the scientific sspé 
of this development completely obscured its more practice 
applications. Scientists were so charmed with the exper 
mental evidence it afforded as to the validity of Мах! 
electromagnetic theory, that for many years the 
these experiments possessed any practical value as 8 means 0 
signalling between two pieces of disconnected apparatus 
almost escaped their notice. Thus all the essential 5 
of this method of signalling were really outlined in scient : 
laboratories long before any idea of utilising them iia 


— — — — 
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merce had occupied prominent attention. It is true that the 
suggestion was cursorily thrown out, by one or two leaders of 
science, that the Hertzian waves might be utilised for signal- 
ling; but this suggestion was never more than a mere bald 
idea, conveying no practical directions as to its detailed work- 
ing, and it was generally received with curiosity rather than 
with any serious idea of putting it into practical use. Although, 
therefore, as we have said, the principles of wireless telegraphy 
and the essential details for its operation were worked out in 
scientific laboratories, all honour is due to Signor Marcon: for 
having been the first to bring prominently forward before 
official bodies aud the public the possibility, and, indeed, the 
eminent practicability, of using Hertzian waves for telegraph- 


ing between two places not connected by an electrical con-: 


ductor. For some considerable time experiments on the 
Marconi system were carried out in this country by the 
inventor under the «gis of the Post Office; but, from various 
causes, this fraternisation did not lead to the new system of 
telegraphy being generally taken up by the Post Office. 
Eventually Mr. Marconi’s patents were acquired by a 
Company, an ordinary general meeting of which we have 
just alluded to. This Company owns поё only the British 
but & very considerable number of foreign patents, having 
actually sealed no less than 22 out of applications for 29. Its 
operations, therefore, extend considerably beyond the area 
controlled by the Post Office. Indeed, as will be learned 
from the Chairman’s speech, the major part of its opera- 
tions have recently been—and give promise of being even 
more markedly in the future—greater at sea than on land. 
We need not particularise in this respect the successes 
which have been made in the communication between 
moving vessels and coast stations, for details of these will 
be found in our report of the meeting. 

We have more than once discovered not a little curiosity 
among the public, and in the electrical profession, as to the 
particular means by which the Wireless Telegraph and 
Signal Co. proposes to obtain a dividend-bearing revenue. 
In order to pay a reasonable dividend upon the original 
capital of £100,000—which it is now proposed to increase 
to £200,000 by the creation of a further batch of £1 
shares—a very considerable annual revenue would have to 
accrue; and where this is to come from is, in the minds 
of some individuals, somewhat of a riddle. We think, how- 
ever, that it is not as insoluble as the riddle of the Sphinx; 
for although at present the operations of the Wireless 
Telegraph Co. are being carried on apart from any licence 
from the Post Office—which, it will be remembered, holds the 
monopoly of all systems of electrical signalling for the business 
of transmitting messages in this country—a wide field of 
activity for this company might very well be profitably tilled 
outside of the particular area which would have to be sanc- 
tioned by the Post Office. In other words, even though the 
Post Office should place & veto on the transmission of inland 
telegrams by wireless telegraphy, there are a number of other 
applications quitesufficient,if properly developed, to pay a hand- 
some dividend upon the comparatively modest capital of this 
undertaking. It will be observed, for example, that negotiations 
are now on the point of being concluded between the Com- 
pany and Lloyds, which, if carried into practical effect, will 
probably result in an extensive application of wireless tele- 
graphy for signalling between Lloyds' stations and outward 
and homeward bound vessels passing along the coast. When 
it is remembered that the radius of practical working of the 
Marconi system over the sea has been proved to be at least 
26 miles, and has been shown to be not injuriously affected 
by changes of weather, there will be no diffieulty in 


recognising that, from this application alone, an extensive 
revenue from royalties might be acquired. Indeed, it is 
not at all beyond the bounds of practical possibility for 
the whole of the English coasts—as, indeed, also foreign 
coasts—to be dotted with wireless telegraph signalling stations 
keeping up а constant communication with the mercantile and 
naval fleets near the shores. Then, again, there is the appli- 
cation of wireless telegraphy for lighthouses and lightships, 
and for communicating between these and the shore. The 
lighthouses and lightships themselves can now be equipped with 
an apparatus more far-reaching and more certain in its action 
than the fog-horn or the lantern. Ships carrying wireless 
telegraphic receiving apparatus could be warned, at a much 
greater distance than hitherto, of the approach of danger; and 
captains and masters could carry on a definite conver- 
sation with the occupants of the lighthouse or lightship. 
That this might, in certain circumstances, be infinitely 
more serviceable than the short signal of в ray of light 
or the fog siren, it will readily be seen. Again, it 
seems not improbable that the commercial development 
of ship’s apparatus for wireless telegraphy will speedily lead 
to the aban donment of the time-honoured nautical practice of 
signalling with flags—a tedious process at the best, and one 
that is often full of uncertainty, if not of absolute error. We 
recollect, for example, an ocean tramp signalling to a liner in 
mid-ocean ** What is your longitude? " and being tendered in 
reply, Have you seen any ice? the first question being 
completely misunderstood. Had the two vessels been 
equipped with efficient Marconi apparatus, not only would the 
error not have arisen, but copious information as to the 
whereabouts of the unfortunate tramp could have been supplied 
to her all the time she was above the horizon of the liner. 

Turning from sea to land, we find, as we have already indi- 
cated, а more circumscribed field of application for telegraphy 
without line wires. Even were the Post Office to grant a 
licence for the ordinary business of transmitting inland tele. 
grams, we doubt whether much more would be done than can 
probably be legally undertaken without that licence. True, 
there are rare cases where, as Dr. Lopar once expressed it, it 
might be advantageous to “shout” the message, spreading it 
broadcast to receivers in all directions; and an instance may arise 
in the case of press messages. Little or nothing is to be gene- 
rally gained by using ether waves radiating in all directions; 
and, indeed, some inventors have sought to discover means 
whereby the waves might be focussed. We are inclined to 
accept the view confided to us by а well-known physicist, that 
the most effective mode of directing and focussing ether waves 
is to use & conducting wire—ordinary line telegraphy, in fact. 
There is nevertheless one application of telegraphy on land 
which has not received the attention it merits, and the efforts 
to accomplish which have hitherto not been commercially 
successful. We refer to the sending of messages between 
@ moving train and any other point either stationary 
or in motion. The most obvious example is the establish- 
ment of continuous communication between a signal. 
man in his box and a driver in his engine cab. Hitherto 
this has been attempted by various systems of electro 
magnetic or electrostatic induction ; but there would appear 
to be far more chance of success with the use of Hertzian 
waves. Other applications of wireless telegraphy it will 
require but little technical knowledge and scant imagination 
on the part of any reader to discover; and it is not difficult 
to perceive that the Wireless Telegraph and Signal Co. 
possesses & property which, if carefully devcloped, can readily 
be made to flourish, as well for the shareholders as for the 
benefit of the community at large. 
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Les Compteurs d'Electricite. By Enwzsr CovsrET. (Paris: Bernard 


Tignol.) 
The English central station engineer would, we think, 


welcome a good book on electricity meters, describing minutely 
the various forms in use, their faults and their failings, and 
how to administer to them. If he can read French he 


will no doubt find M. Coustet’s book useful, faute de 
mieux; but, as is only natural, it pays more attention 
to the meters customarily employed in France than to 
those adopted in this country. For instance, a great 
deal of space is taken up with descriptions of time-meters, 
which merely measure the time during which the current is 
switched on, independently of the value of the current itself. 
The descriptions of the various instruments are good and 
profusely illustrated, but the wording of some portions of the 
book is very loose. The first sentence of Chapter I. defines 
an electricity meter as any apparatus whose purpose is to 
make known the “quantity of current" consumed by each 
client between two given points of time, and on the same page 
we are told that :— 


The coulomb is the quantity of current traversing a circuit during а 
second, with an intensity of one ampere, regardless of the voltage. The 
coulomb expressing a very small quantity, one sooner uses its multiple, 


the myriacoulomb, which is worth 10,000 coulombe, or the ampere-hour, 
which is worth 3,600 of them. 


А chapter, happily short, is devoted to volt-hour meters, 
T 
whose function would be to measure | Vdt on series systems 


of distribution. "Tho author explains that for this purpose it 
is only necessary to increase the resistance of an intensity 
meter, and suggests the use of chemical meters with an in- 
creased distance between the electrodes. We fear the modifica- 
tions would hardly be so simple as this, but we are content to 
wait until there is a demand for meters of this class. The meters 
described which are of most interest to readers in this country 
are the Ferranti, Shallenberger, Hookham and Thomson, 
but, except in the latter case, the descriptions are comparatively 
short. Only the old pattern of Aron meter is described, no 
mention being made of the self-winding and self-compensating 
type introduced last year. Мт, Bastian’s electrolytic meter is 
not mentioned either, but possibly it was not yet on the market 
when M. Constet’s book went to press. The chapters on 
registering instruments would be made more complete by 
reference to Messrs. Siemens and Halske’s and Elliott Bros.’ 
patterns, which are certainly typical. Prepayment meters are 
merely touched on, the only form mentioned being the original 
attachment of Bastian and Hodges, of which the description, 
attributed to l'Energie Electrique, is but a translation of the 
first notice that appeared of it in The Electrician, 


The Secret of the Poles. By Hexry Camriox. (Birmingham: 
White and Pike. 1898.) 


А little brochure of 48 pages and one illustration having the 
above title lies before us. It is not, as may at first appear, a 
revelation of Polish secret society, but the embodiment of a 
new and original theory of many matters of scientifie rather 
than of political importance; for, as the author tells us in his 
preface, among other things treated upon is the origin of 
heavenly bodies, with special reference to the sun, earth and 
planetary system, including the moon and the planetary 
satellites, also polar phenomena, the shape of the earth, 
earthquakes, and the origin of atmospheric phenomena are 
fully explained, and, where necessary, deductions are drawn 
supplying an occasional link in the chain of evidence.” 
Original information, if reliable, on such a variety of topics 
should be worth the modest shilling asked therefor, especially 
when the author, at critical points, is willing to supply“ an 
occasional link in the chain of evidence” by obligingly 
drawing the requisite deductions. B | 

As to the illustration, this shows “ an original physical map 
of the earth in space," and is marked ** all rights reserved "— 
so we are unable to reproduce it here. But we hope we may 
try to describe it. First, in the centre there is the earth, 
shown in section—a hollow sphere, with а crust thin around 


the equator but gradually thickening towards the poles, though 
the actual “ poles” themselves appear to be huge circular 
orifices communicating with the hollow interior—they must 
be hundreds of miles in diameter. Into the south “polar 
opening" there ceaselessly pours “the ethereal meteoric 
matter,” and doubtless this duly finds its way out at the other 
end, a transit which gives rise, in the author's fertile imagina- 
tion, to auroræ and kindred phenomena. We need say no more, 
our readers can judge for themselves. 


CURRENTS IN BRANCHED AND IN MUTUALLY 
INDUCING CIRCUITS PRODUCED BY HARMONI- 
CALLY VARYING ELECTROMOTIVE FORCES. 


BY PROF. THOMAS R. LYLE. 


The aim of the author in the following series of articles is 
to reduce the theory of currents produced by harmonically 
varying electromotive forces in branched and in mutually 
inducing circuits to something of the simplicity of the theory 
of steady currents in branched conductors. A knowledge will 
be assumed* of the method of representing by means of a 
diagram the relations between the amplitudes and phases of 
harmonically varying E.M.F.s. and currents of common period 
in a connected system of conductors, and of deducing from 
this diagram the value of any one of these varying quantities 
at any instant by taking the projection of the line represent- 
ing that quantity оп а line that rotates in the plane of the 
diagram with angular velocity œ where 27/w is the period of 
the alternatiors. With this will necessarily be assumed a 
knowledge of the principle of the composition of vectors in & 
plane, and in addition a conception will be introduced which for 


Re 
Еа. 1. 


small apparent reason has not, up to the present, been made 
use of in elementary works. That is, of representing by means 
of a symbol the operation of turning a line in the positive 
direction round one of its extremities through a right 
angle in the plane of the diagram. This operation is really 
much simpler than that of increasing the line in & given ratio 
(multiplieation), while the inverse operation, viz., that of 
rotating a line in the negative direction through a right angle, 
and called by analogy division of the line by the symbol is 
also simpler than that of finding the nth part of a line 
(division). 

Notation.— Large capitals E and C will represente cos (wt — $), 
c соз (ot — ф) involving the conception of both amplitude and 
phase (vectors in the diagram already spoken of, and hence- 
forth called the ** diagram "). Corresponding small letters, 
e and c, will be used for the amplitudes. The period of the 
alternations will be 2z/w. Large capitals R, L, K and M will 
be used for resistances, inductances, capacities and mutual 
inductances respectively. Any branch or part of a circuit 
that has to be considered separately will be specified by 4 
number, and the above symbols with that number subscribed 
will refer to that branch or part. Р.Р. will be used for har- 
monically varying potential difference, 

If a P.D. E subsist between two points that are connected 
by a conductor having R and L, and if at any instant a cur- 
rent Csecosot is pulsating in it, then the magnetic flux N 
looped on it is Le cos ot, and the E. NI. F. (V say) due to change 


of N being = — P is = Le sin ot, or wle cos (ot - 7/2). Hence 
| af 

wo see that if c be the amplitude of the current, that of ше 

E. M. F. V of self-induction is Le and V is 7/2 behind 15 

phase. Thus we arrive at the well known figure (Fig. 1) or 


* See Blakesley’s excellent treatise on alternating currents of electricity. 
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the resultant E.M.F., which = RC (a vector on the diagram) 


n "4 the vector sum of E and V. From which we see 
that i 


E e cos ot, 
then C= E cos ф cos (wt - ф) = : cos (wt — Ф), 
V =esin ꝙ sin (wt - p) L cos (wt - ф ~ 7/2), 


I 
where I2 Б? + о?21*, and tan ф = a 


It ig easily seen that the line representing E can be got 
from that representing C by either of the two following 
operations :— 

1. Rotate C in the positive direction through an angle 4, 
and then stretch the rotated line in the ratio 1 to I. 

2. Add to the vector RC another vector derived from C by 
turning the latter in the positive direction through a right 
angle and increasing it in length in the ratio 1: 0. 

If now we have any vector, a, in the diagram, and we 
agree to understand by ca (that is, a with a certain symbol 
or operator prefixed) the vector got by rotating a through a 
right angle in the positive direction, then the operation 2 may 
be expressed by the vector equation 


E=RC+wLC = (R + «L)C, 


ia having been defined аз a turned through а right angle, 
1. . 4 or wa (12 being only a symbolic way of indicating that 
the operation « is done twice), will be a turned through two 
right angles —that is, (а = a; hence i? = — 1; in other words, 
the square of the symbol is negative unity. г із an operation 
and is not / —1. Introducing this conception, we see that the 
E.M.F. of self-induction in any circuit where a current, C, 
is pulsating is - «LC. We may now express the relation 
between E and C by E=rC, where r із a symbol indicating 
either of the two identical operations 1 or 2 by which C may 
be changed into E. If о=0, that is, if the period of the 
alternations be infinite, r=R, and we have Ohm’s law. 
> or R+wL can be put in the form I(cos $ +: sin G, the 
letters having the same significations as before, and as 
(cos ф + sin ġja is a rotated through an angle, ¢ (easily 
seen by drawing a figure), we see directly the identity of the two 
operations. We may for shortness write e'? for cos ф + «sin ф, 
but we must remember that % now only indicates the 
operator that rotates a vector through an angle ¢ in the 
positive direction. By drawing а figure it may be easily seen 
that (cos $ — «sin ф) ais a turned through $ in the negative, 
and во cos — «sin $ can be consistently represented by e^ . 
Hence r, or RT“, 1(созф+:ѕіп ф), and Ie, where 


I =R? TLZ, ф = tani are all identical. 


If we have two (or more) of these operators it may be easily 
seen that т +", rz +r, = RI +R, ＋ 4% (LI T Lz)., Again, 1a. 
which indicates that on any vector te which it is prefixed the 
operation r, is first performed, and then the operation r, on the 
result, is clearly (from operation 1 above) i- II Iz «(i + 92, 
which can be shown by a little trigonometry to represent the 
same operation as RR,- «eL D, + (R, L + RL), but this 
last expression is simply the algebraic product of RI + coL, 
and К, + «oL,, remembering that «= — 1 ; therefore the multi- 
plication of these r operators is commutative, and the operator 
equal to the product of a number of them is got by ordinary 
algebraic multiplication where « behaves like J- 1. 


Since E = С, Pie C, so that : represents the operation by 
r r 


which E is changed into C, and can be shown to be correctly 
represented by 
1 R- TF cosb- sin d 6 Ф 
Е a, ge S а M. Or | 
R+ coL! I? i 1 | 1 


The Condenser.—M a P.D. V subsist between two points 
that have between them resistance R and capacity К to deter- 
mine C. 

l'ig. 2 explains itself— 

Е = У; a Ү,, 


к-К +R’ 
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If the P.D. (V, — V,) of the condenser plates be vcos wt, 
then C = M (Kv cos ut) = „Ке cos С + 2). which shows that if 
c be the amplitude of the current pulsating into the con- 
denser, m is the amplitude of the P.D. of the condenser plates, 


and the latter is behind С in phase by 7/2, which, symbolically 
expressed, is v. V 1 
2 V= —.—ьС, 


oK 
but ү,-У,=КО, У„-\У,=КБ"С; 
vi- V,-E- (в- 100 
R. R^ 
Vi Val [Уз Va 
Fio. 2. 
Ro 


Fia. 3. 


which relation may be represented on the diagram by the fol- 
lowing figure (Fig. 8), so that if in this case 


Е =e cos ot, 


= g 008 Ф cos (wt - ф) = 00s (wt - ф), 


where tan$- - DE 
and PR d 


FK" 
Also E-rC, 


where r-R- +, = Ie? (Y negative). 
wK 


General Case.—If a P.D. E subsist between two points 
that include between them in series any arrangement of RL 


and K to determine C. 


вц Rel А: 
V Val IVs Val [Vs Ve 


Fia. 4. 


Figure 4 explains itself. E = V, - Ve 
E-V,-V,rV,- V, Va- V. TV. V +V- Vo 
and from what has already been established, 
Vi- V, 2 (B, Ti) C, 
„ 
У, 3 oK C, 


1 
; 1 1 


l w (-K Jo, 
о) 


which shows that the current is the same as it would be 
in а line whose resistance >], and whose indu:tance 

ld 
= PED: 


— — 
2 


„ or total current = © cos (wt — G), where 
а: К I 


( o 
1 = (ХК)? +" ( shes 3! and tan ф = ОИНИ 8 . 
ais ө K i TH 

From this we see thut | | 

1. The consideration of a complex line including R, R, ... 
LI L, ..., KI E, . . , in series is reduced to that of a simple one 
including only R and L. | | И 
2. The inductance of а number of inductances 1n series 18 
equal to their sum. | 
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8. The capacity of à number of capacities in series is the 
reciprocal of the sum of the reciprocals of the several capacities. 

4. A capacity K will nullify the effect of an inductance if 
«KL >]. 

Mutual Induction.—'To represent the E.M.F. in one circuit 
due to the mutual induction from another circuit with а 
current C, pulsating in it. 


The magnetic flux N looped on I due to C, is Ме, cos wt (if 
С» = с, cos wt), and the E. M. F. due to a change of N- A 


d 
= wMe, cos «- 7), 


hence E = mC, where m is the operator – wM, or wMe- 45 


Extension of Kirchhoff’s Laws to a network of conductors 
which have resistances, inductances and capacities with impressed 
harmonic electromotive forces of one period.—1. The vector sum 
of the lines on the diagram that represent in amplitude and 
phase all the currents каш & point m the network is zero, 
or == 0. 

2. The vector sum of the lines in the diagram that repre- 
sent in amplitude and phase the impressed electromotive 
forces round any closed circuit of the network is equal to 
the vector sum of the lines that represent the products of the 
т operators of the separate parts of the circuit each into the 
current that flows through 105 corresponding part, 

> 


ог = ХРО. 
These laws follow easily from what has already been 
established. 

(To be continued.) 
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THE ROBERTSON LAMP WORKS. 


The works of the Incandescent Lamp Co. at Brook Green have 
recently been considerably extended to allow for a greatly-increased 
output, and to affurd space for stocking a larger quantity of lamps 
than hitherto, the demand for all classes of lamps at both 100 and 


Fia. 1.— 200 volt, 8 c.p. 


Fic. 2.—200 volt, 8 and 16 c.p. 
Supported Filament Lamp. 


Double Filament Lamp. 


200 volts ашшы боон the stock to be kept ready. The new 
building is somewhat smaller than the older one, and is connected to 
the latter by covered gangways to each floor. It is of absolutely fire- 
proof construction, light and well ventilated. On the ground floor 
is the laboratory in which the raw filament'is produced by forcing А 
pasty composition of cellulose through dies. The filament is then 
wound on velvet-covered drums to dry. It is then taken to 
the first floor to dry in a warm atmosphere, and this floor 
contains a new shop, where the mounting of the cut filaments in 
platinum is carried out. The baking, winding, making of mounts, 
flashing, fixing into the bulbs, exhausting. the various testing 
operations, and packing are done as before in the old building. On 
e second floor of the new building is a shop for capping. In the 
older part of the factory a few additions have been made, the most 
noteworthy being a vacuum pump on the rotary principle, with 
two cylinders connected in series and oi] circulation. It is inter- 
esting to note that except the baking, exhausting, and part of the 
glass-blowing and packing, the work is all done by female labour. 
The immense increase in the relative output of high voltage 
lamps may be realised from the fact that in Juge this year only 15 


per cent. of the total output was of this class of lamp, and in August 


this figure had risen to 35 per cent, Considerable modifications have 
been made in the patterns of these high-voltage lamps since our 
last visit to the works, 18 months ago. The standard pattern 
of 8 and 16 c.p. lamp is shown half actual size in Fig. 2. The 
bulbs are of the usual size, but the pattern of last year with two 
single-loop filaments face to face has been discarded in favour of a 
pair of curled filaments. 'These are, as before, of unflashed carbon, 
flashing being used for the smaller, and in some cases for the larger 

e powera. Another innovation is the introduction of the type 
of supported single-filament lamps shown in Fig. 1. This type 
is now used for high-vol 8 and 5 с.р. lamps, with orinkled 
bulbs for ‘‘imitation candles." The shape of this filament is 
very pleasing to the eye, and the lamps present a much 
neater appearance than those with two filaments. The only ob- 
jection to its introduction for 8 and 16 c.p. lamps is that they 
would necessitate а slightly r Size of bulb. It appears likely, 
however, that this difficulty will soon be overcome, and that the 
two-filament lamp is only a transition stage, as was at first expected. 
For ourselves, we should prefer а well-flashed and, consequently, 
& longer and dearer filament, even if it necessitated substantial 
increase in the size of the glass, but the majority of lamp buyers 
object to lamps of the ordinary candle-powers with larger bulbs 
than were employed in the 100 volt type. There seems now to be 


no difficulty in producing lamps of 5 c.p. for high voltages ; some 


of these are made with double filaments in slightly smaller bulbs 
than the 8 c.p. lam 


ps, and others with single supported three-curl 
filaments, as in Fig. 1. Neither has any great difficulty been 
experienced in the manufacture of 250 volt lamps—250 volts 5 c.p. 
being a size regularly stocked—and Mr. Robertson says that even 
higher voltages could be met if they were required. The smallest 
200 volt lamp the Company turn out has а consumption as small as 
16 watta—viz., 4 c.p. at 4 watts per c.p. 


MUNICIPAL ELECTRIC LIGHTING PLANT AT 
DETROIT, U. . A.“ 


The electric lighting plant of the city of Detroit has been taken 
out of the hands of the company which formerly operated it, and 
for three years has been operated by a City Lighting Board or 
Commission. The report of this Commission for the year ending 
June 30, 1898, has just been issued, and is of interest to the 
advocates and opponents of municipal ownership, ав it is the first 
year in which an extensive plant has been operated. The physical 


‚| reaults—that is, the conversion of fuel and water into electric 


current—for the year will bear comparison with the results of any 
piant, commercial or otherwise, generating electricity. The results 

m labour will not compare as favourably, for the reason that 
slightly higher wages are paid aud the hours of work are 
much shorter. The Commission considered that the plant 
operated under its enforced conditions, should produce an arc 
light of 2,000 с.р. for the year at about £10, and the heads of 
departments were instructed accordingly. The first step was the 
re-organisation of the force of employés. The heads of departments 
and clerks were put on the salary list and made subjeot to call for 
work at any time, day or night, without extra compensation for work 
in excess of eight hours perday. Thg operating crews were assigned 
work in three divisions of the day. e item of trimming was à 
very heavy one and the routes for trimmers was re- 
increasing the work from an average of 59 lamps to 74 lamps and 
73 miles average length of routes. The work of each trimmer, 
however, was calculated to be done in about seven hours, the 
trimmer walking his circuit, and no work to be required of the 
trimmer after completing his circuit. 

By these economies the Commission was able to reduce the cash 
outlay per lamp from £12. 17s. 6d. per annum for a monthly average 
of 1,564 lamps for the preceding year, to £10. 8s. 9d. per annum for 
a monthly average of 1,744 lamp. The reduction was larzely in the 
item of labour, being reduced from £8. 153. per lamp to £6. 14s. 8d. 
per lamp, while the reduction in the cost of supplies was from 
£4. 2s. 7d. to £3. 15». per lamp. 

To arrive at the cost of ап aro lamp to the city of Detroit per 
annum, there should be added to the above cash cost of £10. 8з. a 
certain amount for interest on the investment, for loes of taxes 
through the plant not being owned by private parties, and for 
depreciation. The first two items are easily computed, for the 
average investment for the year was, in round'numbers, £100,000, 
with interest at 4 per oent., and the assessed value of the 
same was placed by the City Assessors at £80,000. With the 
figuring of the depreciation there is a wide difference of 
opinions. According to the statistics published by the London 
Electrician, for England, it is customary for the municipal lighting 
plants of that country to set aside annually about 3 per cent. of the 
entire investment as part of the expenses for a sinking fund. The 
writers on the subject in scientific journals in the United States 
* From The Engineer. 
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‘ have ranged from 3 per cent. to 74 per cent. as the amount to be 
charged off. for depreciation or for a sinking fund. This Commission 
held in its preceding report that a plant establised and maintained 
similar to the Detroit City plant should not be subjected to a heavy 
expense item for depreciation or a sinking fund. The Commission 
held that only a wear " depreciation should be charged, and then 
only on such parts as boilers, which, after а period of time, 
would have to be changed as an entirety. As a compromise, 
however, the Commission takes the rate of 3 per cent. to set 
aside with the cost of a lamp per. year for а sinking fund or 
depreciation, and the reader may change that rate as per his 
pleasure. Computing these fixed charges we have interest at 4 per 
cent. on £150,000 average investment, £6,000 : depreciation at 
3 per cent. on £150,000 average investment, £4,500; taxes at 
£4. 4s. on £80,000 assessed valuation, £1,674 ; a total of £12,174. 
, Proportioning this on the basis of the electrical output, and we have 
£11,041 chargeable to arc lighting, or £6. 7s. per annum per arc 
lamp. The total cost of an arc lamp to the city of Detroit per 
annum on these figures may, therefore, be placed at £16. 14s. 7d. 
The cost of lighting by a commercial company at present may be 
assumed to be not greater than £18 per arc lamp per year. Taking 
that assumption as correct, it will be seen that the amount per arc 
.lamp which the city has saved during the past year, after a lowing 
3 per cent. for depreciation, as compared with the cost of the same 
p by à commercial company, was about £1, 8з. 4d. 


— — 


CORRESPONDENCE. 


— 
ELECTRIC TRACTION BY SURFACE CONTACTS. 


TO THE EDITOR OF THE ELECTRICIAN, 

Siz: Your correspondent, Mr. S. G. Brown, misses the prime 
point in our safety system of surface contacts. His suggestion 
that nothing can prevent a traction engine or steam roller 
from passing along the line and short-circuiting the system at 
every one of the surface contacts“ is based on the mistaken 
supposition that the surface contacts are “ alive." They are, 
on the contrary, “dead "—every one of them—except only 
{һе one or the two which are actually under the car for the 
time being, and which the car itself makes alive. АП others 
may be touched with impunity, or short-circuited to the rails 
by a crowbar or a steam-roller without the slightest effect. 

Further, he suggests—and there is the same fallacy at the 
back of this suggestion—that a serious leakage of current 
must occur through the innumerable shunt coils. Our 
system can be worked with either series coils or shunt coils. 
In our experimental line we have been running with shunt 
coils. In general, we prefer them because their use abolishes 
the complication of inter-connections, while admitting of run- 
ning in either direction over the line.  Thereby it becomes 
just as casy to operate a whole city network of lines in streets 
that cross, as it is by an overhead trolley system. — In fact, 
16 15 even more simple. And as the shunt coils only receive 
current when the car comes over them and makes them alive, 
there are never more than one, or at most two, shunt coils 
alive at one time for each car. The loss by leakage—and by 
leakage we presume Mr. Brown means conduction—through 
the shunt coils is, therefore, quite unimportant ; for the shunt 
coil takes only 3 per cent. of the average current supplied to the 
car. The realleakage at the stud at the surface of the ground 
is in dry weather too small to be even measurable. In wet 
weather it is also quite small, and occurs only at that stud 
over which the car is for the moment situated. As soon as 
the car passes on, the stud is ‘ dead," the current in the coil 
has ceased; all leakage has absolutely ceased. Mr. Brown 
compares our system with Diatto's and appears to suppose 
that that system requires less exciting current Шап ours. One 
objection to Diatto's system is, however, the very large num- 
ber of ampere turns of exciting current continually required 
and the very weak mechanical forces that are attained in the 
switch. Our system gives mechanical forces to operate the 
switch that are on а low estimate 20 times as great as Diatto's, 
thereby inereasing the certainty of operation of the switch ; 
and the number of ampere turns of exciting eurrent in ours is 
less than one-fifth of that required in Diatto's, Ours is more 
economical of current, and works with greater forces.— 
Yours, &c., Sitvaxus P. Thompson, 
| MILES WALKER, 
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TO THE EDITOR OF THE ELECTRICIAN, 


Sir: On reading the interesting paper on Surface-Contact 
Electric Railway Systems, by Prof. S. P. Thompson and Miles 
Walker, а reprint of which appeared in your issue of the 80th 
ult., I notice that no allusion was made to two of the more 
recent systems devised, which seem to have escaped the notice 
of the authors in their Paper. I refer to the Benack system, 


laid in 1897, not without success, on trial lines in Germany, 


and to Messrs. Pringle and Kent's system, patented in 1896 
in England, and later in America, experimented on in London 
and judged to possess several points of merit and novelty. 
Both these designs are surface-contact systems where studs 
and short sectional rails, laid in the street, are made alive by 
underground electromagnetic switches, as the car passes over 
the contacts. In the Pringle and Kent system, the most 
striking advantages lie in the very small number of magnets 
per mile of track, the commutating and safety-devices, 
the small possibilities of leakage and the cheapness of con- 
struction. In the Benack system the speciality lies in a novel 
design of three windings on each magnet, two of which 
windings are in uninterrupted communication on the succes- 
sive magnets, and this arrangement tends to ensure operation 
of the switches, while mutually regulating each other's action. 
The number of magnets per mile of track, however, with their 
consequent risks of breakdown, is equal to the number of 
Street contacts per mile, and so the Benack system cannot be 
considered as efficient or as practical in construction and 
operation as the Pringle and Kent system.—Yours, &c., 


London, Oct. 10, 1898. E. G. Cruise. 


THE BRITISH ASSOCIATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I confess that I read with some surprise your heading 
““Тһе Decadence of Section A.” Of that catastrophe I can 
sce no sigh. Your correspondents admit that all or nearly all 
* the leaders ” attend the meetings. The idea (which is, I 
believe, prevalent) that the section is being gradually over- 
whelmed with work is not borne out by statistics. The 
average number of papers and reports per meeting for tho 
decade 1878-87 was 70, while for the corresponding interval 
1888-97 it has only been about 66. At Bristol, I learn from 
your leader that the number of papers and reports was 62. 
Even if we add to this the 21 papers read before the Magnetic 
Conference, the total of 83 was nearly equalled in Dublin in 
1878, where the number was 81, and was surpassed at York 
in 1881, where 89 communications were received. If the 
pressure on the time of the section is greater now than it was 
twenty years ago, it is due to the greater frequency of set 
discussions, which, in the figures given, count only as one 
paper, though they are really equivalent to several. Making 
every allowance for this it does not appear that the annual 
task of the section can be very much heavier now than it was 
15 or 20 years ago. | 

However this may be, there is no doubt a general feeling 
that the section is overburdened, and that ** something should 
be done." I venture to urge that any very drastic remedy 
wonld be very dangerous and that we must look for improve- 
ment to better organisation. | 

In the first place if, as has been proposed, the section 
were divided into two it must be remembered that technically 
this means not only two sections, but two presidents and two 
committees. Those who support this scheme should there- 
fore tell us whether they wish to add to the work of the 


meeting by another presidential address, and whether thoy 


think that the leading physicists could be conveniently 
parcelled out between two committees of which one (for this is 


the usual proposal) dealt with electrical and the other with 


non-electrical physics. If it be replied that men who are not 
specialists in one subject only could be put upon both com- 
mittees, wo may fairly ask if it is likely to be a convenient 
arrangement that the interests of physics should be entrusted 


to two committecs, nominally independent, and sitting at the 


sume time, competing against each other for grants, aud yet 
so closely related that they are largely composed of the same 
men? As far as the mectings of the section are concerned, 


Р 
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every advantage to be gained by this plan can be gained by 
sitting in departments. It is open to the same objections as 


that device, but it has the grave additional disadvantages 
which I have indicated. 

Another remedy is to discourage papers and, as far as 
possible, fill up the time of the meeting with set discussions. 
My experience is that it is very difficult to arrange a good dis- 
cussion meeting— probably much more so on а purely 
Bcientific than on а technical subject. It is not easy to find 
points which are occupying the attention of many men at the 
same time, on which a number of them have simultaneously 
something new to say, and on which there is a difference of 
opinion sufficiently acute to make the discussions lively. 
There are special difficulties in arranging discussions during 
the British Association week. If decided upon at an early 
date it not unfrequently happens that important speakers 
are unexpectedly prevented from attending. On other occa- 
sions it is only known at the last moment that several authors 
are prepared with contributions on the same subject, and if 
these papers are then used as the basis of a discussion, those 
who do not know the facts complain that had longer notice 
been given a better result might have been obtained. 

If it be contended that the work of the Section ought to be 
fully planned some weeks or months beforehand, I can only 
reply that I believe it is the unanimous opinion of those best 
acquainted with the inner working of Section A that the best 
papers are generally handed in at the meeting itself, and that 
it is practically impossible to insist on early notice. In some 
cases the work has only been done in the vacation; in others 
it would have been impossible for the authors to prepare it 
for publication until the previous session was over. То insist 
on early notice would be to deprive the section of the chance 
which it now enjoys of hearing interesting preliminary accounts 
of work on which the authors are actually engaged. 

There is another objection to the plan of having discussions 
only, which is also to be urged against the proposal to reduce 
the number of papers very largely. Тһе younger physicists 
would be squeezed out, as the organisers of the discussions 
or those who selected the papers would naturally give the 
preference to the older and better known men. If the 
younger men ceased to take an interest in the section, its 
decadence would unquestionably have begun. 

By all means, then, have discussions whenever a good 
subject presents itself. Encourage all and sundry to suggest 
subjects. Take every pains to work up the discussions when 
decided on. But do not, in an excess of revolutionary 
fervour, abandon a system which has kept the bulk of the 
physicists of this country loyal to Section A, and substitute 
for it another which is on trial, and has not proved its fitness 
to be the only survivor in the struggle of different methods 
for existence, 

As far then as the public work of the section is concerned, 
I think that the only feasible remedies are (1) to give the 
reader of a paper а certain time which he may not exceed, and 
(2) when necessary, to sit in departments. 

There would be no difficulty in laying down a rule that an 
author should not exceed some fixed limit of time (say a 
quarter of an hour) unless he had applied for an extension to 
the committee and such extension had been approved. Of 
course, there are three or four men against whom no rule of 
this sort would ever be enforced, but the rule would make it 
the right—and, in most cases, the duty—of the President to 
inform the speaker when the limit was reached and to stop him 
if he unduly exceeded it. In the case of important papers 
the limit would be extended by the committee. ‘To sit in 
departments is open to objections, the validity of which I 
acknowledge, but they apply equally to the plan of dividing 
the section, and they are less serious than those involved in 
either rejecting good papers from young authors, or in refusing 
communications (in order to give youth u chance) from men 
who know that their work would be accepted by any scientific 
society to which they chose to offer it. 

The application of the time limit would throw some more 
work on the committee, and would constitute another reason 
for some modernte reforms in the working of that body, which 
are, 1 think, desirable. 1 have, however, trespassed at too 


great length on your good nature, and will not enter upon 
another subject now.— Yours, &c., Автнов W. Rucker, 
Ос. 6, 1898. 


P.S.—Since writing the above I have seen the letter of Mr. 
E. H. Griffiths in your issue of October 7th. It is evident 
that our views are closely in accord. I agree that a time 
limit should be imposed on the discussion as well as on the 
reading of the papers. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In response to your invitation to give my views upon 
the question of the reorganisation of Section À of the Dritish 
Association, I can only briefly say that, being & member of 
the Council of the Association, it would scarcely be fitting in 
me to take а prominent part in the publie discussion or air 
my particular views in the Press. But I quite appreciate the 
difficulties which your correspondents have observed, and 
recognise the need for doing something in the way of reform. 
It is a matter to which many members of the Council are fully 
alive, perhaps none more во than the President of Section А 


himself. 


On one point, however, I will speak out. You use, I observe, 
the phrase—the decadence of Section A. Surely this is a mis- 
placed epithet. What Section A suffers from is not decay, 
but overactivity. Its very exuberance of life for many suc- 
cessive meetings has led to a production of papers and of con- 
tributions which cannot be satisfactorily dealt with in the 
time available. In fact, the work of the section has out- 
grown the organisation provided at the outset for carrying it 
on. I note, too, that the complaint that speakers read long 
papers instead of giving a pithy summary of their contents 
comes from the one speaker who in the set discussion himself 
read a long paper. On that occasion, all the other contributors 
spoke briefly or gave abstracts.—Yours, &c., 


Sinvanus P. THOMPSON. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Engiucers seem to be extraordinarily fond of set dis- 
cussions in which the discussors prepare elaborately for а field 
day. Itis a full dress show, and the speeches are each a 
Paper on some view of the subject. І think these discussions 
disgusting. ‘Those who care about the subject learn very 


little from them. Almost everything brought forward is known 


already, and а well-informed authority could generally write 
out the speeches on all sides beforehand. I dare say it may 
save trouble to some persons to have the pros and cons set out 
by authorities, but a much better way of doing this is to get 
up a little litigation on some allied patent. This sort of thing 
may advance engineering, but it does not much advance the 
science of Section A. Engineers are, I suppose, shy of bring- 
ing forward the plans they are looking forward to using, for 
fear of their patent rights being forestalled. There is no good 
reason for hiding one’s suggestions for future work in pure 
science. On the contrary, each should try how best to help 
all other workers. 


Of course, we require time for Papers and time for discuss- 


ing them, and still more, as it sometimes turns out, for dis- 


cussing quite bye questions that turn up incidentally, and 
which are often much more interesting and instructive than, 
what а too particular chairman would say, was the subject 
under discussion. Undoubtedly, the number of Papers offered 
to Section А is too great to be dealt with satisfactorily with- 
out some modification of the simple plan of taking four 
Papers per hour. Subdividing the section, aud sitting in 
duplicate, or triplicate if need be, is an admirable arrange 
ment. It has succeeded very well in tho past, and can be 
worked very well in the future. To cut down the number of 
Papers is fatal. It encouraves those who have little to say 
and have consequently plenty of time to prepare elaborate 
Papers, and it discourages beginners and others who 
have not sufficient faith in the importance of ther 
work to bring it before an overworked meeting. Elabor- 
ately prepared Papers are destructive of what Section A 
should be. There people should air their newest ideas. It 
is then that they provoke discussion and tell us what is in the 
wind. Thus we learn what those who are advancing the 
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bounds of science are thinking of and working at and how 
they are attacking the outposts. This is a real help to all 
other workers at advancing science. This is the proper 
function of Section A of the British Association for the 
Advancement of Science.—Yours, &o., 
Trinity College, Dublin. Geo. Fras. FITZGERALD. 
October 6, 1898. 


TO THE EDITOR OF THE ELECTRICIAN. 

бв: I have attended most of the meetings of the British 
Association for the last 20 years, and the impression I 
have is that to speak of the decadence of Section A is 
to give a wholly false estimate of its present state. 
That its proceedings may be made more interesting and 
important than they-are at present is no doubt the 
case. One much-needed rule is that no one should be 
allowed to read his Paper. I cannot remember to have 
ever seen in Section A a person who read from a MS. 
interest his audience, although I have often seen him empty 
the room and spoil the audience for his successor. Another 
improvement I would suggest is that each author should be 
required to send in with his MS. a statement as to the 
time he would occupy. He should not be allowed to exceed 
this, and an alarum should be sot to automatically announce 
when his time was up. This rule would enable the Com- 
mittee to settle the list of Papers each day more satisfactorily 
and would also enable them to reject Papers whose authors 
asked for more time than the interest of their communica- 
tions justified. I do not think a hard-and-fast time limit, 
the same for all speakers and for all Papers, would work well. 

At Bristol, the Sectional Committee had no time to de- 
liberate on most important matters on which they had to 
decide or to make recommendations. W. M. Hicks. 


University College, Sheffield, Oct. 9, 1898. 


TO THE EDITOR OF THE ELECTRICIAN, 


Si: As I cannot lay claim to more than a few years’ 
experience of Section A, I will not offer any opinion on its 
decadence or progress, but whether it is better or worse than 
it used to be is immaterial, if we can see any changes that 
promise beneficial results. Section A has always seemed to 
me to be torn by the conflicting interests of the sight-seers 
and the scientists. It has the honour to include many of the 
best-known men in the Association, and 1s on that account 
very popular with the lay members of the British Association— 
a body which is largely composed of local ladies. They make a 
good deal of noise coming in and out, and generally stay only 
a short time if they can get away, for the proceedings in 
themselves, apart from the personality of the speakers, are, as 
a rule, ** cariare to the general." In this aspect the section 
resembles an animated Madame Tussaud’s, and while а cer- 
tain amount of this must be endured, I think that care should 
be taken that no obstruction is caused to the work and workers 
of the section. It is not pleasant to find after attending the 
Committee before the meeting that the only seats remain- 
ing are far removed from the speaker, and that there is 
small chance of hearing or seeing the most important Paper 
of the meeting. I commend this anomaly to the attention of 
the secretaries. 

But to turn to the more serious question of the congestion 
of Papers and the strangling of discussion. If there is not 
adequate time for discussing Papers, one of the main objects 
of the meeting is nullified. Most people prefer reading a 
Paper in comfort by themselves to hearing it read in a noisy 
room by one who is possibly not an adept in the art of public 
speaking, and the only advantage of the latter process is the 
opportunity that it affords for the subsequent interchange of 
opinion and criticism. In the furtherance of this object, the 
present method appears to me to be extravagant in time and 
inefficient in results. 

At any given Paper the audienee may be divided into two 
classes (ignoring the ** lay members mentioned above), those 
who take an interest in the subject, but have not devoted 
Special attention to it or to similar branches, and those who 
have worked in and are experts in that branch. The former 
elass desire to have а short account of the method and a 


clear exposition of the results obtained, sufficient to enable 
them to discuss its bearing upon other subjects in which 
they have special knowledge, and to gain an insight into the 
advances being made in that direction. To the latter class, 
the experts should be left the oritieism of the Paper, 
as regards its methods, accuracy, conformity with previous 
work, &c., and for that purpose nothing short of a full and 
complete account of the experiments, tables of results and 
mathematical work will suffice. Moreover, no mere hearing 
of a Paper is satisfactory. Time is necessary for its careful 
reading and due digestion, and to this end it should be printed 
in extenso and distributed some days before the meeting. It 
is absurd to rise at five minutes’ notice and to proceed to attack 
an edifice to which the author has devoted months or even 
years. Again, every one will notice that at least half of the 
questions asked and criticisms offered are due to a misunder- 
standing of some detail in the Paper, or to the inability of the 
author to include an account of all his precautions against 
error, and this is all sheer waste of time. The present system 
fails to ensure any guarantee of expert criticism ; a Paper read 
by a well-known man is accepted on his own authority; a 
Paper by a tyro is looked on as not proven, simply because 
there has been no opportunity for the needful examination of 
its reliability. The abstracts usually handed round are gene- 
rally useless from their extreme brevity, and in fact, in many 
cases, What is printed is what should have been spoken by the 
author, and what is read to the meeting should have been 
printed. 

Iam by no means forgetting the great assistance which 
you, Sir, are rendering in this very direction, and, I believe, 
that if a more general use were made of your kindness in 
printing groups of Papers before the meeting, and, if & short 
time beforehand, a list were published in the Press of those 
Papers, proofs of which could be obtained on application 
either gratis or for a small sum, а great part of these improve- 
ments could be carried out without adding to the burdens on 
the shoulders of the secretaries. 

I heartily sympathise with the suggestions for organising 
discussions, but I believe that such discussions would, in great 
measure, organise themselves, if only we knew beforehand 
what we were expected to discuss. Intending speakers would 
give in their names to the secretaries, and the president would 
obtain an indication of the probable extent of &iscussion on 
each Paper. 

The distribution of advance proofs would, of course, not 
be obligatory, but it should be clearly understood that in no 
case would detailed Papers be permitted, and hence negligence 
in this matter would render the Paper liable to scant atten- 
tion. It would not affect organised debates, such as that on 
Magnetic Observatories and Electric Tramways, in which an 
interchange of opinion is required rather than long accounts 
of individual work. 

There would be no hardship in limiting the time allowed 
for a Paper, as proposed by Mr. Gritliths, and in this way very 
much of the difficulty of finding time for discussion would be 
removed. Discussion would be moro concise and quick 
whereas at present there is a liability for it to wander into 
other channels owing to people being compelled to speak 
on the spur of the moment, and being tempted to discuss 
the discussion rather than the Paper. 

In concluding a somewhat lengthy letter, I wish to say 
that, while I have made no mention of, yet I fully appreciate 
the many admirable arrangements and results of the British 
Association, but, like all living organisms, there comes a time 
when growth and new environment necessitate change of 
habits. —Yours, «c., Francis G. Barry, 

Heriot Watt College, Edinburgh, Oct. 8, 1898. 
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The Telegraph Line to Klondike.—A Reuter’s telegram from 
Ottawa, dated Oct. З, states that the Hon. James Roche, 
M.P., representing British capitalists, has acquired the 
Charter, granted by the Dominion Parliament last Session, 
for the erection of a telegraph line to Dawson City, and that 
he has just arranged with the Government for the construc- 
tion of the line, which will be commenced forthwith. 
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LEGAL INTELLIGENCE. 


Cope v. The Hampstead Electric Supply Co. (Limited). 


At the Westminster (London) Police Court the Hampstead Electric 
Supply Co. (Limited), 64, Victoria-street, S. W., were summoned by Mr. 
Walter Cope, on behalf of the Companies' Guardian Society (Limited), for 
having on various specified dates refused inspection of their register of 
shareholders during business hours, the legal charge for such inspection 
being tendered. Mr. Dutton, who appeared for complainants, stated that 
their main object was to supply information to subscribers and protect the 
public against fraudulent companies. In order to obtain information as to 
the Hampstead Company, which was registered in July, and which invited 
subscriptions for no less than £200,000 at the end of that month, Mr. Cope 
called at the registered office of the defendants on various dates in August 
and demanded inspection of the register, tendering the legal fee of 1s., but 
on each occasion excuses were advanced, although since the summons had 
been issued notification had been received inviting inspection of a register. 
This was found to be incomplete in important particulars. Other evidence 
having been given in support of the summons, Mr. Edmunds, for the 
defence, contended that the refusal to allow inspection must be distinct 
and definite. The magistrate (Mr. Sheil) eaid there was plenty of evidence 
of refusal, and if excuses of that sort were allowed the register might never 
be completed. Mr. Edmunds also submitted that the case was one in 
which there were extenuating circumstances, as the secretary had sustained 
a severe domeatic bereavement. Mr. Sheil said the Company was regis- 
tered in July, and certainly the register ought to have been completed 
within a month. He should take no excuse for the neglect that had been 
shown, for the protection of the public demanded that the provisione of 
the Companies Act should be most rigidly adhered to. He imposed a fine 
of £10, and, as it was a very proper prosecution, should allow £5. ba. costs. 


Lambert v. W hite. 


` In the Westminster (London) County Court an action was tried in 
which a claim was made against an electrical contractor for making 
good.” Plaintiff was a painter and decorator, and with defendant was at 
work on а house in the West End. After defendant's electrical work was 
completed, some making good had to be done, and the present action was 
a claim for the cost of this work. Defendant contended that he was not 
in any way liable, but stated that if the claim had been made at the time 
he would have obtained the money from the parties for whom the work 
was done. The judge adopted the defendant's view, that he was not 
liable, and gave judgment accordingly, but without costs, 


“TRADE UNIONISM RAMPANT.” 


In our issue for October 7th, page 797, we briefly referred to the 
action taken by a body of trades unionists at work on a contract 
for the Bethnal Green (London) Board of Guardians. These men 
refused to continue to work if some men engaged for the electrical 
work (forming a separate contract) by Messrs. Calvert and Co., the 
electrical contractors, were allowed to commence operations. The 
general secretary of the Electrical Trades Union (Mr. F. E. Sims) 
takes exception to our remarks as follows :— 


“RE TRADE UNIONISM RAMPANT. 
„Sin: Please allow me to correct the very misleading paragraph that 
you inserted in your issue of the 7th inst. under the above heading. 
There was no objection on the part of the inen employed by the building 
contractors to the men employed by Messrs. Calvert, the electrical con- 
tractors, dislodging a few bricks ; that was necessary in order to properly 
bury the wires, &c. The men objected to work with non-unicnists, and 
intend to still object, and, further, have a very decided objection to 
men whose wages varied from 22s. to 308. per week doing the work of 
mechanics, viz, bricklayers, carpenters and wiremen, You say that the 
electrical firm undertook that their employéa should join а builders’ 
union. By this you mean that they should join the Electrical Trades 
Union, which three out of four of the wiremen concerned did, and when 
these men presented themselves at the job in order to continue their work, 
Mezars. Calvert refused to allow them to start on the ground that they 
were members. So that if there is any delay it is the fault of the electrical 
contractors, who will not employ a wireman who is known to belong to the 
Electrical Trades Union. The men on the job will not allow anyone to 
start work who is not a member of his or their respective Trade Union. 
So that the electrical contractors have themselves to blame if there is any 
delay on the job in question." 


The above ex parte statement of the case really needs no comment 
from us, as every fair-minded reader will be able to appraise the 
degree of responsibility which belongs to the parties concerned. The 
main point is that, without considering the possible serious loss to 
the Guardians (and, consequently, the ratepayers) of Bethnal Green, 
these men of the building trade (employed by Mr. Taomas Row- 
botham, of Birmingham) refuse to work with other men fully 
competent to do their part of the work under contract. We are 
informed, and believe, that the men employed by Messrs. Calvert 
were paid wages at full union scale, according to the terms of the 
contract, во that we fail to see the point of Mr. Sims’ reference to 


the rate of pay. As to joining the builders’ union, our statemen’ 
was correct, and the facts are not as stated by Mr. Sims. 
In order that the true condition of affairs in connection with this 


dispute may be fully before our readers, we give Messrs. Calver.’s 
letter below: 


“ Dear SIR : In answer to your telegram, the position at Bethnal Green 
is аз follows :— 

* Shortly after commencing operations, some of the builder's men con- 
spired to force the Electrical Union upon our workmen.  Failing in 
this purpose, the majority of our men, being opposed to joining the Elec- 
trical Union, as against their interests, a deputation of the agitators waited 
upon our representative and demanded that we should employ Union men 
exclusively, discharging those who did not happen to fall in with their 
views. Such an outrageous demand we could not, of course, consider. 

„We may mention that our inen themselves were only anxious to pro- 
ceed with their work peaceably, being in receipt of the London rate of 
марез, and perfectly satisfied with the conditions under which they were 
working. 

“It will be apparent to all right-thinking persons that such a flagrant 
case of tyranny should not be allowed to form a precedent for future con- 
tracta, the demand beiog such as no self-respecting firm could entertain. 

“The state of affaira on this building is such that the builder him- 
self informed us that he has no control over his own workmen, and has 
been obliged to give way to them iu all their outrageous demands." 

It is, perhaps, well to explain that the contention of electrical 
contractors is, that if their workmen join the Electrical Trades 
Union they will be allowed to do nothing but purely electrical 
work, and the result will follow that additional men will have to be 
called in to do odd simple jobs of making good, casing, painting, 
&c., of the most trivial nature. As these men could not be nearly 
fully employed, the cost involved would be out of all proportion 
to the value of their services, and would lead to wiring contracts 
going exclusively to the building contractors—electrical firms being 
compelled to work under sub-contracts. 

Needless to say, we hold no brief for or against trades' unionism, 
but we urge that such labour disputes as these should be settled by 
peaceful negotiation and discussion between the parties to the 
contracte, who are usually—as in the Bethnal Green case—under 
serious penalties for non-fultilment of the time clauses. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, I, & and 3, Salisbury-oowrt, Fleet- 


street, London :— 
NOW READY. 

„Tux STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price бв. net; abroad, бв. 3d. This work is intended to serve asa 
guide to operators already in the telegraph service, and to those who desire 
to enter that service. The great cable companies now insist that their 
operators and 5 shall certain examinations in electrical 
subjects. The book is very fully illustrated. 

‘“SELECTRICAL TESTING FOR TELEGRAPH ENoarNEERS." — By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 

he Author hopes that, besides Hele raph and Telephone Engineers, it 
may, perhaps, also prove of service to those in charge ol cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — Extract 
from Preface. Demy 8vo, fully illustrated. 10s. 6d., post free; abroad 118. 

‘‘ScoBMARINS CaBLE-LAYING AND REPArIBING."—By Н. D. Wilkinson 
M. I. E. E., &o., fully illustrated; price 128. 6d. 

' LABORATORY NOTES AND Forms.”—With the above title we have ready 
the New Edition of & set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes, ese have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
strators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by theStudent. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, ls. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound in strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s “ Electrica] 
Laboratory Notes and Forms." These cheaper Forms have been prepa 
for the use of students and teachers at the Polytechnie and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller an 


cheaper paper and with less space for tabulated records, are issued at 
the price of the original set. 
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" ARMATURE WINDINGS OF ELTrOor RTO Machs. By Н. F. Parshall 
nd H. M. Hobart. This work has been compiled from Notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
end о dedo on of ies and is intended to serve as & 
\ A 188 on mo design. e 4to ‚ 140 full-page 
illustrations and 65 full-page tables, 80s., si na v кек 

““®ткотво-Онкмтятвт.”—Ву Dr. G. Gore. Third Edition. Price 26. 
post free. 

“SIGNALLING ACROSS SPACE wrrHouT Wires BY ELEOTRIO WAVES. 
S н ipla of the Work of Hertz and his Successors.—By Dr. O. 

wi : : Mh 
AA many original illustrations. Enlarged edition, 2s. 6d. net, 

“ Егвотво Morva Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electrio energy to minin 
ипе Коога power 555 ur poses, in which the author has 

b experience. e is well prin on good d tai 

230 illustrations. Price 10s. 6d., д hes abroad. пы, күлкү 

" THE INCANDESCENT LAMP AND ITS MANUFACTURE."—This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 7s. 6d. ; abroad, 

t THE STEAM ENGINE INDICATOR AND INDICATOR Dradnaus. — Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. 


"THE Авт or ELEOTROLYTIO SEPARATION OF METALS."—4A. second issue 
ot Dr. Gore's book is now ready, price 10s. 6d., post free. 


n MaNUFACTURB oF ELzorgi0 Ілонт CARBONB." — A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated. 
price 1s. 6d. ; post free, 1s. 9d. 

“Тнв BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH, 1896-97." 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains & quantity of general 
ав well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free ; abroad, 5s. 3d. 

" LOGALIBATION OF FAULTS IN ELTOrRIO Ілонт Marns,.”—By Е. C. 
Raphael. Price 5s., post free; abroad, ба, 6d, Prospectus on app ication. 

* ELECTRICAL ENGINEERING FORMULAE," а pocket-book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 88. A 
fine large paper edition with wide margins for notea can also be supplied. 
Price 12s. 6d. ; post free, 13s. ; abroad, 13s. 6d. 

„TRI ALTRBNATB CURRENT TRANSFORMER,” Vol. I.—By Prof. J. A. 
Fleming, M.A., D.Sc., F.R.S. Neu Edition. Price 12s. 6d., post free. 
Vol. II., price 12s. 6d. post free, is also ready. 

4% ELEOTRIO LAMPS AND ELEOTRIO LIGHTING," 
M.A., D. So., F.R.S., is handsomely bound, and 
tions, designs, initials, &c, Price 7s. 6d., post free. 

© BLECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., price 
12a. 6d. ; post free, 13s. Vol. II., in preparation. 

‘Drum ARMATURES AND COMMUTATORA,” by Mr. F. Marten Weymouth 


Prof. J. A. Fleming 
of original illustra 


also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 
“The Electrician” Electrical Trades’ Directory and Hand- 


book.—An important announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 
on another page of the present issue, to which our readers will 
please refer. 


TENDERS INVITED. 


Tenders are required by the Wimbledon Urban District Council 
for the supply, delivery and erection of transformers and accessories. 
Specifications, forms of tender and conditions, can be obtained at 
the offices of Mr. A. Н. Preece, 39, Victoria-street, Westminster, 
London, S.W., and tenders have to be delivered at the offices of 
the Clerk to the Council (Mr. W. Н. Whitteld), Wimbledon, not 
later than 5 p.m. of Monday, Nov. 7. Some further particulars 
will be found in an advertisement elsewhere. 


The Edmonton Guardians require tenders for the supply and 
erection of (1) engines and dynamos, condenser, pipe work, &c. ; 
and (2) wiring for about 600 lamps and supply of switchboard, 
battery, &c. Further particulars are set out in our advertisement 
columns, and conditions, specifications, Co., may be obtained at 
the otlice of the clerk (Mr. F. Shelton, solicitor), the Grange, White 
Hart-lane, Lower Tottenham, London, N. Tenders must be deliv- 
ered to Mr. Shelton by 4 p.m. on Tuesday, Oct 25. 

Tenders are invited for the supply and fixing of two engines and 
dynamos at the Southampton County Lunatic Asylum, Knowle, 
near Fareham, Tenders have to be sent in to Mr. John R. Wyatt, 
Clerk to the Committee of Visitors, Knowle, by Nov. 16. 


The Corporation of South Shields invite tenders for the supply 
and erection of a vertical triple-ex pansion engine (800 or 1,000 I. H P.), 
with surface condenser, and a 400 or 500-kilowatt alternator. 
Tenders to the town clerk (Mr. J. Moore Hayton), Court-buildings, 
South Shields, by 10 a.m. of the 19th inst. 


The directors of the Great Western Railway invite tenders for 
Stores, including telegraph instruments and apparatus, telegraph 
ironwork and tools, telegraph drysalteries, electric light carbons, 
incandescent electric lamps, telegraph poles and yellow pine, 
copper, iron and steel wire, &c., &c. Samples and patterns can 
be seen at Swindon up to the 21st inst., and specifications and 
forms of tender can be obtained of the Stores Superintendent at 
Swindon. Tenders must be sent in to Mr. G. К. Mills, secretary, 
Paddington Station, London, not later than Monday, 24th inst. 

- The Corporation of St. Helens invite tenders for the supply and 
erection of boiler house plant, including Lancashire boilers and 


accessories, superheater, economiser, feed pumps, injector and 
steam and water pipes. Tenders by 19th inst. Mr. W. J. Jeeves 
is town clerk. 


The Corporation of Burton-on-Trent require tenders for the 
supply and erection of а 250-kilowatt alternator and engine. Par- 
ticulars can be obtained from the manager and engineer (Mr. F. L. 
Ramsden), Gas and Electric Light Works, Burton-on-Trent, to 
whom tenders must be sent by 10 a.m. of Tuesday, 25th inst. 


The British Electric Traction Co., Donington House, Norfolk- 
street, London, W.C., require tenders for the overhead construction 
of the Potteries Extension Tramways. Specifications, Ko., can be 
obtained from Mr. C. H. Gadsby, contract engineer to the Company, 
at the offices, and tenders have to be sent in by noon of Saturday, 
22nd inst. 

The fostmaster-General invites tenders for the following :— 
(a) Supply of red fir telegraph poles, to be delivered in London 
and at Northumberland Dock (River Tyne), West Hartlepool, 
Hull, and Grimsby; and (b) for creosoting the poles with 101b. 
or l2lb. of creosote per cubic foot. Forms of tender containing 
all particulars of the Controller of Stores (Mr. Charles E. Stuart), 
General Post Office, London, Е.О. Tenders by 10 a.m., Oct. 2b. 

The Hull Corporation require tenders for high and low tension 
mains, casing, trench work, &c. ; switchboard, continuous current 
rotary transformers, motor generator, &.; centrifugal! pump, 
ejector condenser, steam pipes, &c. Tenders to the Chairman of 
Electric Lighting Committee by noon of Oct. 27. 

Tenders are invited for the electric lighting of the Wakefield 
Mechanics’ Institution. Tenders to Hon. Sec. by 17th inst. 


Tenders are invited for the wiring of the public baths, St. 
Marie's-place, Bury. "Tenders to Town Clerk by 26th inst. 

Tenders are required for supplying and erecting about 85 small 
electrical ventilatiog fans at the New Union Hospital, Skircoat, 
Halifax. Tenders to Clerk to Guardians, 4, Carlton-street, Halifax, 
by 25th inst. 


The Johannesburg (S.A.R.) Town Council are inviting tenders 
for additional electric lighting plant, including boilers, engines, 
dynamos, &c. Tenders to Secretary by 28th inst. 

The French Post and Telegraph authorities require tenders until 
97th inst. for the supply of 40 tons of high conductivity copper wire. 
Particulars from and tenders to Le Sous-Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


TENDERS RECEIVED AND ACCEPTED. 


The Buxton District Council have accepted the following tenders 
for the supply of plant in connection with their electric lighting 
scheme :— 

Mather and Platt, steam engines, dynamos, Ke... . . . . . . £4,236 

R. Hornsby and Sons, water-tube boilers and mecbanical stokers 1,669 

James White, switchboard 1,353 

Tudor Accumulator Co., battery 

John Spencer, steam, exhaust and other pipes... . . . . . . . 950 
The tenders are accepted subject to the sanction of the Local 
Government Board being obtained to the necessary loan. In the 
case of the battery contract, the Tudor Company undertake main- 
tenance for £52'per annum. 


The Whitehaven Harbour Commissioners bave accepted the 
tender of the Whitehaven Corporation for the electrio lighting of 
the harbour, quays, &c. 


The Halifax Town Council have accepted the tender of Меввга. 
C. A. Parsons and Co. for the supply and erection of two steam 
turbine dynamos, with surface condensers, at £4,400. Contracts 
for the supply of car trucks and electrical equipment have been let 
to the British Thomson- Houston Co. (at £3,419. 16s. 9d.) and the 
Westinghouse Company (at £3,450. 4s.). 

The Adelaide (South Australia) Town Council recently received 
four tenders for the erection of electricity works for supplying 
current for public and private lighting in the district. The first 
tender was from the Brush Company, who undertook to supply 
current for street lighting at bd. per unit, and the maximum charge 
for private lighting would be 9d. per unit. The tender also con- 
tained terms as to the regulation of the price of current when the 
net profits exceeded 10 per cent. per annum, and the Council would 
have the right of purchase at 42 years. The General Electric Supply 
Co., of Adelaide, offered to supply current to twenty 2,000 c.p. arc 
lamps and to maintain same free of cost for seven years, provided 
they obtained the right of private supply, and also agreed to pay 
10 per cent. of all net profits over and above 6 per cent. on tho 
capital or all the net profits over 10 per cent. Messrs. W. Barker 
and Co., а local firm who run a supply station in the district, ten- 
dered in somewhat similar form to the last ficm, offering to supply 
current to 20 are lamps free of cost and to pay to the Corporation 28. per 
lamp per annum for all lamps installed (outside their present light- 
ing area) for private lighting. The South Australian Electric Light 
and Motive Power Co. offered to ereot and supply current to 30 
2,000 c.p. arcs free of cost, provided they obtained the right of 
supplying current to private consumers. 
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The Metropolitan Asylums Board have decided to provide а 
system of tell-tale clocks at the Darenth schools and pavilions, 
and have applied to the Local Government Board for their assent to 
the acceptance, without advertising for tenders, of the estimate of 
Messrs. Gent and Co., at £197. 1s. 11d. Messrs. E. Dent and Co. 
also estimated at £200, Julius Sax and Co. at £218, and Cox- 


Walkers at £252. 10s. 


The Gas and Electric Lighting Committee of the Dundee Town 
Council have accepted the tender of Messrs. Doulton and Co. for 
the supply of conduits at £692. 3s. 4d. The tenders for feeder 
mains have been referred to а sub-committee with powers to accept 


а tender. 


The Melbourne Town Council have accepted the tender of 
Measrs. Hirsch Bros. for the supply of 600,000 arc lamp carbons at 


£1,031. bs. 


The Sheffield Corporation have accepted the tender of Messrs. 
Scott Anderson and Beit for the supply of an engine and dynamo 
for lighting the power house at Kelham Island, for £500. 

The Bury (Lancs.) Town Council have accepted the tender of 
the Corlett Electrical Engineering Co. for the supply of arc lamps, 
5115 that of Messrs. J. Allen and Son for the supply of arc lamp 
pillars. 


The Town Council of Bloemfontein (South Africa) have ac- 


cepted the tender of Messrs. Reunert and Lenz for supplying 


electric lighting plant, at £16,500. 
APPOINTMENTS VACANT AND FILLED. 


The East Ham Urban District Council require the services of an 
electrical engineer for the preparation of а scheme of electric light- 
ing and tramways and their ultimate management and maintenance. 
The salary is £300 per annum. Some further particulars will be 
found in an advertisement on another page, and forms of applica- 
tion may be obtained of Mr. W. H. Savage, engineer and surveyor 
to the Council, Public Offices, East Ham, London, E. Applications 


have to be sent in not later than Monday, 24th inst. Mr. C. E. 
Wilson is clerk to the Council. 


The Urban District Council of Heckmondwike require the 
services of a practical and eflicient electrical engineer to consult 
with and advise them in a scheme for an electric lighting instal- 
lation for their township, &c., for which plans and specifications 
have already been prepared. Ап advertisement elsewhere gives 
some further particulars, and applications must be sent in to Mr. 
Aulay Macaulay, solicitor and clerk to the Council, not later than 
4 p.m. of Wednesday, 26th inst. 


The Scarborough Electric Supply Co. (Limited) require a resident 
engineer to take responsible charge of the whole of the plant and 
mains from December next. Commencing salary £200 per annum. 
Some further details will be found in an advertisement in another 
column, and applications have to be sent in to the Secretary, 24, 
Westborough, соо ch: not later than Monday, 24th inst. 

The Barking District Council invites applications for the position 
of an electrical engineer to superintend the laying of mains and the 
erection of the generating plant, and afterwards to take charge of 
the station. Commencing salary £150 per annum. Our advertise- 
ment columns contain additional information. Applications to the 


Clerk to the Council (Mr. E. H. Lister) Public Offices, Barking, 
by 5 p.m. of the 24th inst. 


As announced in our advertisement columns, the Halifax Cor- 
poration invite applications for the appointment of assistant 
electrical engineer. Salary £132 per annum, which will be 
advanced to £150 at the end of twelve months. Applications to 


the town clerk (Mr. Keighley Walton) Town Hall, Halifax, by 
Monday, 24th inst. 


A competent bookkeeper is required for the electric lighting 
department of the Leyton Urban District Council; he must fully 
understand keeping the usual electric lighting trade account books. 
Commencing salary £100, rising annually to £150. Additional 
particulars are given in an advertisement on another page, and 
applications must be sent in to Mr. H. Collings Bishop, Cathall- 
road, Leytonstone, not later than Tuesday, the 18th inst. 


Agents are required by Messrs. W. M. Still and Co., of 24, 
Charles-street, Hatton Garden, London, E.C., for the sale of the 


* Still" incandescent electric lamp in all parts of England. See 
advertisement. 


The Cambridge Scientific Instrument Co. (Limited) require а 
foreman. See advertisement. 


An electrical engineer is wanted, thoroughly competent to take 
entire management of a manufacturing works, See advertisement. 

A good estimating and costing clerk, accustomed to large elec- 
trical contracts, is required. See advertisement. 

An assistant master for physics and chemistry is required by 
the Oldham School Board. Salary £150 per annum. Form of 
application from Secretary. 


The Leith School Board require а lecturer in physics. Particulars 
from the Clerk, to whom applications by 18th inst. 


The Willesden Urban District Council received 48 applications 
for the appointment of electrical engineer, and this number was 
reduced to six, viz, Messrs. Egerton Sayer, F. Harman Lewis, 
E. T. Ruthven Murray (Worcester), H. Collings Bishop (Leyton), 
J. A. Jeckell (South Shields), and Н. Coles. This number was 
subsequently limited to three, viz., Messrs. Ruthven Murray, Har- 
man Lewis, and Jeckell, who were interviewed by the Council on 
Tuesday evening. Eventually Mr, Ruthven Murray was unani- 
mously chosen to fill the position. "The successful candidate com- 
menced his engineering career by spending three years in the work- 
shops and on outside constructional work of the Metropolitan Gas 
Works, and after being 18 months in the drawing office of and assis- 
tant to the late John Summerville, he entered in 1892 the service of 
the Metropolitan Electric Supply Co. as constructing engineer, and 
was engaged on the Crystal Palace District Electric Supply Co.'s 
station. Subsequently he was engaged in designing supply works 
for competitive town lighting schemes. In 1893 Mr. Ruthven 
Murray was appointed city electrical engineer at Aberdeen, and 
superintended the construction and laying down of the electric 
lighting works, under Prof. Kennedy, and at the present time is 


city electrical engineer at Worcester. The salary attached to the 
oftice is £400 per annum. 


The Greenock Police Board have appointed Mr. S. Edgar Fedden, 
Mains Superintendent at Edinburgh, burgh electrical engineer, at 
a salary of £300 per annum. 


Mr. H. F. Street, assistant electrical engineer at Halifax, has 


been appointed borough electrical engineer in succession to Mr. 
T. P. Wilmshurst. 


Mr. W. Н. Vincent has been appointed electrical engineer to 
the Ashton-under-Lyne Town Council out of 32 applicants. Mr. 


Vincent is at present in the employ of Messrs. Siemens Bros, 
and Co. 


Mr. J. E. Dane, who has been for some years past chief inspector 
of the Westminster Electric Supply Corporation, has accepted au 
appointment as the accredited agent of the Australian Jonea Rock 
Drill Co. Mr. Dane sails for Melbourne on the 28th inst., per the 
R. M. S. Ophir.” 

Mr. A. S. Channon, of Reading, has been appointed engineer- 
in-charge at the Barrow- in- Furness Corporation Electricity works. 


Mr. A. Cameron Smith, M. A., B. Sc., has been appointed assistant 
professor of physics at the Heriot-Watt College, Edinburgh. 


BUSINESS NOTICES. 


The following notice has been issued by Mc. Charles Hopkinson: 
* 26, Victoria-street, S.W., Oct. 8, 1898. 

“I have now the pleasure of informing you that I have decided to con. 
tinue, both in London and Manchester, the practice in which I was associated 
with the late Dr. John Hopkinson. I have accordingly arranged to take 
into partnership my late brother's eldest son, Mr. Bertram Hopkinson, 
B.Sc., who has had considerable experience of expert work in connection 
with patents His university training and his close aesociation with his 
father during the laat few years equip him well for the electrical work 
which forma во important a part of modern engineering. 

“Mr, Ernest Talbot, who has been in my brother's personal employment 
for 25 years, and to whom he had of late yeara entrusted much of bis 
detailed work of design and supervision, will alao become a partner. 

“The new firm will have the advantage of all the records of the late 
firm, embodying а wide and varied experience in every branch of engt- 
neering. 

“ My partners will be in constant attendance at the above address, and I 
ask for them а measure of that confidence which you reposed in my late 
brother during his life." 

The registered offices of the Newcastle-upon-Tyne Electric 
Supply Co. (Limited) have been removed to 50, New Bridge-street, 
Newcastle-upon-Tyne. 

Messrs. W. Baker, А. E. Ward and A. Manock (trading as Wm. 
Baker and Co.), electrical engineers, &c., 1, Broad-street, Oxford, 
bave dissolved partnership. Debts by Mr. Baker. 
Messrs. William Wilson, Robert McLennan and John C. 
Chambers, electrical engineers, &c., 107, Bothwell-street, Glasgow, 
have dissolved partnership. Debts by Messrs. Wilson and McLellan, 
who continue. 
Messrs. Macgill and Macgregor, electrical engineers, and James 
Macgill, ironmonger, &c., 7, Drumsheugh-place, Edinburgh, have 
dissolved partnership. Debts by Mr. D. E. Macgregor, who con- 
tinues under the style of Macgregor and Co. 
Messrs. Moores, Farrell and Co. have removed to Central 
Chambers, 26, Victoria-street, Manchester, on the 29th inst. 
The offices of the London Smelting and Refining Syndicate have 
been removed to Grosvenor Mansions, Victoria-street, S.W 
Mr. Killingworth Hedges, M.LC.E., has removed from 9% 
Victoria-street, S.W., to 1, Emery Hill.street, Ashley-gardens, 
Victoria-street, adjoining his laboratory. 

The British Dlahnik Arc Light Co., have removed their show- 


room and testing room to their factory, Iliffe Worke, Iliffe-street, 


Newington Butte, S. E. 
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Messrs. Bullers (Limited), of 32 and 33, Queen-street, E.C., 
announce that they are removing to new premises at 3, Laurence 
Pountney-hill, London, E.C., at the end of this month. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The creditors of A. G. Duncombe, Queen Anne-mansions, West- 
minster, met at the London Bankruptcy Court last week, and 
elected Mr. F. S. Salaman, C.A., Bucklersbury, E.C., trustee in 
bankruptcy. The debtor puts his liabilities and assets at £7,000 
and £100 respectively, and ascribes his insolvency partly to having 
accepted two bills each for £1,000, the proceeds of which were to 
be invested in the Randall Telephone Patents enterprise, and on 
the Randall Telephone Co. (Limited) being successfully floated the 
debtor was to receive £2,000 cash, £250 in debentures and £3,000 
in shares. The Company has not yet been floated. 


Н. D. McIntyre, 15, Werter-road, Putney, Surrey, andGlan am- 
man Colliery, Carmarthenshire, electrical engineer and colliery 


LO Seas has been adjudicated bankrupt. Mr, A. B. Davies, 58, 
ind-street, Swansea, is trustee. 


Frank W. Henton, electrical engineer (lately trading at 24, King 
William-street, London, W.C., as F. W. Henton and Co.), attended 
last Tuesday at the London Bankruptcy Court and was allowed to 

his public examination upon accounts showing a deficiency of 
£1,118, 12s. 9d. Bankrupt said he started business in 1891 with 
£100 capital, but the business proved unsuccessful and was aban- 
doned six months later. He was then appointed electrical engineer 
to a theatre, and in 1894 made another start at 24, King William- 
atreet, where his stock and effects were sold off under an execution 
in February last. He attributed his failure to a loss of £400 made 
on illumination contracts in connection with the Jubilee celebra- 
tions and to the action of the Alhambra Theatre authorities, against 
whom he had a disputed claim for £442 in respect of a balance due 
to him for an electric light installation. 


cover g, provided with an insulating roller and suspending hook. 
Above the upper lamp plate c is a well-ventilated series resistance 
suspended on porcelain rollers which can be regulated. On the under 
side of this plate is the main current solenoid h, whose magnet core 
i carries on its lower end the air pump or dashpot К as well as the 
carbon clamping ring l. On the lower plate b the frame n m ів 
fastened by insulators. At the bottom of the frame is the clamp 
n for the negative carbon. The plate b in Figs. 2 and 3 has on its 
underside a ring-shaped attachment in which a clamping ring o 
with inclined surfaces can be turned. The rollers p attached by 
springa to the plate b press on the covering or clamping ring o of 
the bell glass when it is turned round, pressing the ring uniformly on 
to the plate b. To form an elastic and air-tight joint between the 
glass and the ring, the inner surface of the covering ring is lined 
with asbestos packing. It is thus unnecesssary, except where 
specially desired, to employ a second external globe. Further, by 
this arrangement the glass cylinder 

A surrounding the are is easily mounted, 

11 a more convenient and effective ex- 

i E clusion of the air is actained, and the 
„ trimming is simplified and can be 
ee ад ee carried out by unskilled labour. The 
M We | Sonja lamp is practically made up of 

three compartments, the bottom con- 
taining the enclosed arc, the middle 
the lamp mechanism, and the upper 
the series resistance. . The case of 
the lamp consists of three corre- 
sponding parts, which are completely 
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Patent Litigation— We understand that the appeal against Mr. 
Justice Bigham's judgment in the action for alleged infringement 
of patent brought by the Castner-Kellner Alkali Co, against the 
Commercial Development Corporation is likely to be reached by 
the end of next month, when the validity of the Rhodin patent 
will again be fully considered. 


Ediswan Fancy Lamp Shades.—A well got-up set of six 
leaflets (115А-115ғ) is issued by the Edison and Swan Co., giving 
coloured illustrations of Ediswan fancy shades ranging in price 
from 8d. to 2s. each. Each leaflet contains a set of five designs, 
and the process adopted in printing the illustrations enables the 
buyer to see at a glance what he is purchasing. The shades illus- 
trated are of the néwest designs. 


Telephone Materials List.—Ever to the fore in placing its 
manufactures before the electrical trades, the General Electric Co., 
of London and Manchester, have hit upon a new device for 
popularising their telephones and telephone materials, with a view 

‘to encourage the telephone industry in this country "—and, 
obviously, to increase the demand for the Company's telephonic 
specialities. The proposal is to present every telephone fitter 
(** particularly those ironmongers, plumbers, &c., whose previous 
objection has been the apparent amount of cost necessary 1n 
advertising and catalogue printing ") who may purchase £10 worth 
of telephone materials from the Company with 1,000 abridged 
catalogues, describing these goods, with the purchaser's name and 
address printed thereon, free of charge. This should prove an 
effective advertisement for the Company's goods, and lead to а 
considerably increased demand for telephonic apparatus and line 
material. We have no doubt the liberality of the Company in this 
direction will be appreciated. 

“Salamander” Decorations.—The United Asbestos Co., of 
Dock House, Billiter-street, London, E.C., notify considerable 
reductions in the price of many of the patterns of these fireproof 
decorations, the merits of which were set out on page 63 of our 
issue of May 6th last. 

Crypto Electrical Specialities.—The new price list of the 
manufactures of the Crypto Works Co., of 29, Clerkenwell-road, 
London, E.C., has just been issued. The list deals particularly 
with small electric motors and dynamos, made under patents owned 
by the Company, and of which excellent illustrations are given. 
The Company claim to be in a position to meet the increasing 
demand for electric motors, which, in their application to driving 
large and small machinery, is a feature of the present time. 

Enclosed Arc Lamps.—The increased demand for enclosed arc 
lamps, and the disadvantages of the open type, have led to the 
construction of the Sonja long-burning arc lamp with enclosed aro. 
In the figures below we illustrate this lamp. Fig. 1 shows the 
lamp in plan and part section, Figs. 2 and 3 the method „of 
attaching the bell glass. On the tube a containing the positive 
carbons are mounted, by means of insulating fastenings, the lower 
lamp plate b, the upper lamp plate c and the plate f, on which the 
terminals d and e are fixed. On the latter is screwed the rein 
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insulated from the body, d. e., the 
middle section, firmly screwed on to 
the lamp, the upper section which 
lifts off on removing the rain cover, 
and the lower section, shaped to 
form a reflector and rain guard, and 
capable of carrying an external pro- 
tecting globe fixed by an eccentric 
fastening so that it can be easily 
removed. The casing is well venti- 
lated, protected from rain and 
enamelled all over, во that the lamp is 
completely protected against weather 
influences. The course of the current in the lamp is as follows :— 


thence to the adjustable resistance, and finally to the negative 
terminal e. The working of the lamp 1s as follows :—When no 
current is passing through the positive carbon rests upon the 
negative carbon. Turning on the current the solenoid h draws the 


clutch ring comes in contact with the upper polished surface of 
the carbon holding gland s. Further descent of the core causes the 
clutch ring to release the carbon, and a drop of the latter corre- 
sponding to the strength of the current takes place. The ring o is 
во formed that the drop of the carbon can never exceed voth mm., 
and flickering caused by variations of the current or tension 18 
thereby effectively prevented. The upper carbon is, of course, 
never completely consumed, and when the lamp 18 trimmed the 
piece of positive carbon left is taken out and fixed in the negative 
clamp, the positive carbon alone being replaced by a new rod, It 
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is claimed for this lamp that it will burn, according to the strength 
of the current, from 100 to 200 hours, and, as it contains no springs 


and no clockwork, requires no separate resistance, no regulation, 


has no parts requiring frequent renewal, is easily trimmed, gives a 
steady, quiet light, can be used for either indoor or outdoor 


lighting, has а durable enamelled and insulating casing, will burn 


singly on a 100-volt circuit as a series lamp, and two, three, &c., in 
series on 200, 300, &c., volt circuits as a differential lamp, danger 


from fire is completely excluded. The ratio of candle-power of the 
Sonja arc lamp compared with that of & corresponding open arc 
lamp, is claimed to be as 8isto5. The lamp for alternating current 
(in which the resistance is replaced by a choking coil) is claimed to 
burn silently and to be specially suitable for indoor lighting. 
Messrs. Wilhelm and Co. of 11 and 12, Westmorland-buildings, 


Aldersgate-street, London, E.C., are agents for the Sonja lamp in 
this country. 


Patent Chicago Slabs.— Messrs. Raffael Bros., of 23, Cooper- 
street, Manchester, send us particulars relating to patent Chicago 
slabs, which they have placed on the market, and which are now 
being extensively used by many leading electrical and engineering 
firms throughout the kingdom. We learn that these slabs have been 
permanently adopted at various departments of the Post Office, by 
the Royal Mint authcrities and by many of the best known firms of 
dynamo makers. It is claimed that the use of this compound for 
application to commutators ensures considerable saving in brushes, 
as it prevents sparking and keeps the surface of the commutators 
perfectly smooth. 

Electrical Supplies List.—The fifth edition of a useful list of 
electrical supplies is just issued by the Universal Electrical Supply 
Co., 47, Crosscliffe-street, Moss Side, Manchester, in which a very 
varied assortment of electrical sundries and accesssories are set out. 


“H. W. J.“ Electric Heaters.—Messrs. Bergtheil and Young 
have issued a revised price list of these heaters, for which they are 


the sole agents. The revised list can be obtained in English 
or French. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 5 to 
Oct. 11, with the porta of destination :— 

Argentine—Buenos Ayres, £16 (telegraph material). <Australasia— 
Auckland, £85; Brisbane, £158; Launceston, £65; Lyttelton, £49; 
Melbourne, £45 ; Sydney, £178; Wellington, £344 (including £157 tele- 
graph material). Belgium—Antwerp, £809; Ostend, £33. Canada— 
Montreal, £264 (telegraph cable), Ceylon—Colombo, £270. China— 
Shanghai, £405 (including £377 telegraph material). Denmark—Copen- 
hagen, £367. France—Boulogne, £129; Marseilles, £23. Germany 
Homburg, £350. Gibraltar II. Holland—Amsterdam, £53. India — 
Calcutta, £616. Jara—Batavia, £6. Madetra, £85. Norway —Chris- 
tiana, £244. Russia—St. Petersburg, £800. Siam—Bangkok, £9. South 
Africa—Cape Town, £525; Durban, £644 ; East London, £41 (and 199 
cases copper cable); Port Elizabeth, £164. Sweden —Gothenburg, £187 ; 
Stockholm, £316. West Ind ies — Trinidad, £366. Total £7,656 against 
£10,295 in the corresponding week last year (Oct. 7 to Oct. 13). 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Acton (Middlesex).—At the last meeting of the District Council 
the subject of electric lighting was discussed. A letter was read 
from Prof. W. E. Ayrton in reply to & communication from the 
Council asking him to make a report as to the best system of elec- 
tric lighting for the district. It will be remembered that Messrs. 
E. M. Lacey and W. H. Trentham have already reported to the 
Council upon electric lighting matters, and Prof. Ayrton was also 
asked to advise the Council as to these reports. He recommends— 
(1) That he be formally asked by the Council to consider the two 
reports presented by Messrs. Lacey and Trentham, and to report 
as to which report they should accept; (2) That he be asked to 
make some general suggestions on the reports, and also on the best 
system of electric lighting for a place like Acton. For each report 
he asked a fee of 50 guineas. Mr. Corrie Grant moved the adop- 
tion of these recommendations, which was approved. 


Ayr.—The Town Council have been notified by the Drake and 
Gorham (Pioneer) Syndicate that they propose to make application 
to the Light Railway Commissioners for an Order authorising them 
to construct a light (electric) railway between Ayr and Monkton. 

Bacup.— The Town Council have decided vo transfer their Pro- 
visional Order to à company which guarantees to supply current for 
public lighting at 3d. per unit. The Council will have the right of 
purchasing by giving 12 months' notice at the end of seven or any 
succeeding term of seven years. 

Bangor.—A Local Government Board inquiry was held at 
Bangor on Wednesday into the application of the City Council to 
borrow £13,500 for electric lighting purposes. "The deputy town 
clerk (Mr. J. A. Rodway) appeared in support of the application, 
and technical details were furnished by the consulting engineer 


(Mr. F. Н. Medhurst). There was opposition from the local rate- 
payers' association. | 

Brighton.—An interesting discussion took place at the meeting 
of the Town Council last week on the advisability of constructing 
electric tramways in the town. The Mayor (Alderman Sir J. С. 
Blaker) endeavoured to check discussion on the matter, as they 
were, he said, inundated with applications from companies, and 
debate might prejudice their position. Не felt that if tramwaya 
were to be introduced it should be by the Council. Most diverse 
opinions were expressed — some favoured а system of tramways for 
а portion of the town, some appeared to have a great dread of ovor- 
head wires, and some were absolutely opposed to the bare idea of 
tramways (electric or otherwise), as they looked to the develop- 
ment of traflic by motor carriages.” The debate was, however, 
interesting, ав showing that the public opinion of Brighton is 
undergoing some modification from its previous determined oppo- 
sition to the introduction of tramways into the borough. 


Buckley (Chester) — The District Council have a special meet- 
ing on the 9th prox. to authorise an application for а Provisional 
Order. Thirty-four applications have been received for the 
appointment of consulting electrical engineer to the Council, and 
selection has been made of Mr. G. R. Peers, of Manchester. 


Cape-to-Cairo Telegraph.—It is stated that the pacification of 
the Soudan will lead to an acceleration in the construction of what 
is known as the Cape-to-Cairo” overland telegraph route. The 
expedition, under Mr. R. D. Mohun, taking advantage of an agree- 
ment lately arrived at between the African Trana-Continental Co, 
and the Congo Free State, will construct a telegraph line from Lake 
Tanganyika to Stanley Falls, on the Upper Congo. There is already 
an expedition carrying the line northward through the extreme 
northern territory of the Chartered Co., and it is expected that a 


connection will be made with Mr. Mohun's line within the next 
two years. 


Castleford (Yorks.)— The District Council have refused the 
Triticine Co.’s terms for the supply of electric current and have 
requested Mr. Robert Hammond to prepare a full report on the 
electric lighting question. The Council are applying for a Pro- 
visional Order. 

Chapel Lighting.—The order for the electric lighting of the 
Chatsworth-road Baptist Chapel, Tulse Hill, has been placed with 
the National Electric Free Wiring Co., who recently completed the 
wiring of the Congregational Chapel, York-road, London, S.E. 

Christchurch. —The Bournemouth and District Electric Lighting 
Co. are in negotiation with the Town Council for obtaining a 
Provisional Order for this district. 

City of London.—At the last meeting of the Common Council 
Mr. Turner (Chairman of the Streets Committee) mad» а statement 
as to the position of the electric lighting of the side streets and the 
purchase of the City of London Electric Lighting Co.'s undertaking. 
He said that it would not be possible to bring up a report on the 
whole question during his occupancy of the chair, but he would 
endeavour to complete a report on the subject of the lighting of the 
side streets. 

Coventry.—The Electric Light Committee recommend the City 
Council to apply for the sanction of the Loca! Government Board to 
the construction of electric sub-stations on three plots of land 
vested in the Corporation. 

Dundee.—The Gas and Electric Lighting Committee recommend 
that the price of electric current to consumers who take over 10,000 
units be reduced from 4d. to 3d. per unit. 

Durban (Natal).—The Town Council have authorised the 
Borough Electrical Engineer to proceed to England in order to 
expedite the delivery of the additional electric lighting plant, and 
to make inquiries as to the advantages of electric traction. 

Durham.—The Town Council have decided to apply for a Pro- 
visional Order, and to obtain a preliminary report on the electric 
lighting question from Mr. W. C. C. Hawtayne, at а fee of 30gs. 

East Barnet.— A special meeting of the District Council has 
been called to discuss the proposed application of the North London 
Electric Supply Co. for а Provisional Order and also as to the 
advisability of the Council retaining electric lighting powers in ita 
own hands. 

Elland.—Councillor Dyson last week made an unsuccessful 
attempt to induce the District Council to sanction an application 
being made for a Provisional Order. 

Erith.—The General Purposes Committee, having considered Mr. 
W. C. C. Hawtayne's report on the advisability of establishing 
electricity works, recommend the District Council to apply for а 
Provisional Order, which will be done at а special meeting of the 
Council on the 24th inst. 

Exeter.—The question of the construction of electric tramways 
Was again discussed at Wednesday's meeting of the City Council, 
when the Finance Committee reported that the scheme dealt with 
proposed extensions into the districts of St. Thomas and Hesvi- 
tree. Pending the settlement of the extension of the boundaries 


THE ELECTRICIAN, OCTOBER 14, 1898. 


827 


of the City the Council have decided to withhold consent to the 
scheme. 


Farnworth (Lancs.).—The proposal to construct electric tram- 
ways in this district is being considered by the Electricity Committee 
of the District Council. The Bolton Corporation recently deter- 
mined to lay down a line of tramways to the township boundary, 
and the Farnworth and Kersley District Councils have, in conse- 
quence, resolved to combine for the purpose of extending the system 
to the two districts. If the contemplated extension is carried out, 
there will be а continuous tram service from Bolton to Manchester, 
with the exception of a short break at Clifton. 


Finchley (Middlesex)— A special meeting of the District 
Council is to be held for the purpose of authorising an application 
for a Provisional Order. 

Great Larmouth.— There are at present 299 customers of the 
electricity department, representing an equivalent of 13,829 8 c.p. 
lamps. After allowing for cost of generation, &c., there was а 
gross profit of £541. 8s. 10d. on last quarter's working to meet 
interest and sinking fund instalment of £570. The Corporation 
have decided to obtain Parliamentary powers to construct and work 
a system of electric tramways in the borough. The Council have 
also adopted a proposal of the surveyor to put down electrically- 
driven pumps at their pumping works capable of raising 25 million 
gallons of sea water per hour, at an estimated cost of £3,000. 


Hampstead (London).—The Vestry, at its last meeting, decided 


to instruct the Lighting Committee to consider and report upon the 


question of forming a reserve fund in connection with their elec- 
tricity supply undertaking. 


It has been decided to take no further action towards combining 


with other corporations and electricity supply companies in defending 


the action brought by Mr. Rucker against the London Electric 
Supply Corporation for infringement of the Zipernowsky trans- 
former patent. 

The thoroughfares extending from (Quex-road, West-end-lane, 
and Fortune-green-road, from High-road, Kilburn, to Fortune- 
green, also along Mill-lane, from West-end-green to Ravenshaw- 


street, are to be lighted by arc lamps, at an estimated cost of 
£2,272, and the Lighting Committee have been empowered to take 
the necessary steps for obtaining tenders for supplying the requisite 
Some minor extensions of 


plant for the completion of the scheme. 
the mains for private lighting have aleo been sanctioned. 


Hound (Southampton). —The Parish Council, who are at present 
discussing the lighting question, have decided to ask һе Local 
Government Board to sanction а loan of £600 for public lighting. 


Johnstone.—' The Town Council have passed a resolution ex- 
pressing regret at the failure of the British Electric Traction Co.'s 
scheme for the construction of electric tramways in this district, 
and have authorised the Company to use the motion in any appeal 
in opposition to the Glasgow Corporation’s Bill for powers to 
extend their electric tramway system to Paisley, thus excluding 


Johnstone and the other districts from the benefits of electric 
tram ways. 


Kelvedon.—O wing to a dispute with the local gas company this 
town has not been lighted with gas since May last. At the sug- 
gestion of the Local Government Board, the Council have now 
decided to adopt the Lighting апа Watching Act for the whole of 
the parish. It is probable that electric lighting will be adopted. 

Kilmarnock.— The Town Council propose to apply for a 
Provisional Order во as ‘‘to keep out electric lighting companies." 


Kirkcaldy.—At a meeting of the Town Council on Monday it 
was decided to promote a Bill authorising the construction of a 
system of electric tramways in the district. 

Krugersdorp (South Africa).—An electric lighting scheme for 
this town has been brought forward by Mr. Van Zwieten, of 
Pretoria. А contract has been entered into with the Sanitary 
Board for the electric lighting of the streets, and the matter now 
only awaits the sanction of the Government. 

Leamington.—At а special meeting of the Town Council a 
resolution in favour of applying for a Provisional Order was passed. 


Leicester.—The Town Council on Monday declined to adopt the 
recommendation to purchase the undertaking of the local tram- 
ways. The desirability of acquiring the undertaking by arbitration, 
under their compulsory powers, in four years, when they will sub- 
stitute electric traction, at an estimated cost of £110,000, was 
approved. 

Oa the occasion of the opening of the winter session of the 
Leicester Literary and Philosophical Society, a very interesting 
presidential address was delivered by Mr. A. Colson, C.E., 
borough engineer. Mr. Colson took for lis subject, Electricity," 
and succeeded in riveting the attention of a large audience 
throughout his discourse. А hearty vote of thanks was awarded 
T at the conclusion of his address. 

Light Railway Orders.—A revised set of regulations deali 
with applications under the Light Railways Act (1806) has 5885 


issued by the Board of Trade, but do not come into force till 
Jan. 1 next. а 


Liverpool.—The new pathological and physiological laboratories 
at University College, Liverpool, were opened on Saturday last by 
Lord Lister. The laboratories, which are the gift of the Rev. S. A. 
Thompson-Yates, are fully equipped for lighting and power pur- 
poses and for electro-medical experiments and investigations. An 
elaborate equipment of instruments, &c., has been provided. 

London County Council .—At Tuesday's meeting a report was 
submitted by the Highways Committee dealing with the question 
of the telephone service of London. The report traversed the 
recommendations of the late Select Committee of the House of 
Commons, and referred to the granting of а licence to the Corpora- 
tion of Glasgow. The Committee recommended that the Council 
should ask the Postmaster-General whether he intends to take the 
necessary measures for establishing an efficient telephone system 
for London, independent of the National Telephone Co.'s system, 
and if not, it will be open for the Council to renew its application 
for а licence, and if obtained, to apply to Parliament for powers to 
establish and work a municipal telephone service for London. A 
resolution embodying this recommendation was approved without 
discussion. 

The same Committee reported upon the application by the 
London United Tramways Co. for the consent of the Council 
to the Company's appeal to the Board of Trade for authority to use 
the overhead trolley system on their Company's lines constructed 
or authorised to be constructed within the County of London, a total 
distance of about 4} miles. The directors offered to hand over free 
of charge to the Council, should it decide to purchase the under- 
taking at the expiration of the statutory period, which in this case 
will be after July 6, 1909, the whole property in the feeder-cables 
or main laid down in the streets, together with standards and over- 
head wires, leaving the question of the purchase of the tramways, 
Co., under the purchase clause of the Tramways Act, 1870, unpre- 
judiced. The directors would further be prepared to enter into an 
agreement to remove the standards and other electrical apparatus 
at any time during the currency of the term, on receiving a year's 
notice from the Council so to do; and the Company would 
adopt, subject to the approval of the Board of Trade, any other 
mode of traction which the Council may at any future time find in 
practical operation, апа acknowledged to be superior to, and more 
efficient than, the overhead trolley system. It is stated, moreover, 
that should the Council hereafter construct tramways to connect 
with the Company's system, the Company will, if required by the 
Board of Trade, adopt on its lines such method of mechanical 
haulage as the Council may have adopted for its connecting lines. 
The Committee were still of opinion that the overhead trolley 
&ystem was unsuitable for the more crowded of the London 
thoroughfares, but, so that the experiment might be made, they 
would be willing to allow part of the application and recommended 
that the Council should consent to an application being made to the 
Board of Trade by the Company for authority to use the overhead 
trolley system of electrical traction on the portion of the Company's 
tramways between the Askew Arms and the Uxbridge-road railway 
Station, & distance of 1 mile 3 furlongs and 3 chains ; but that 
this consent should only be given on the Company giving a written 
undertaking that the underground conduit system of electrical 
traction, or failing that, horse traction, shall be used on the other 
tramways referred to." On the motion of Mr. Benn (Chairman of 
the Committee), who said the recommendation did not quite reflect 
the opinion of the Committee, the report and recommendation were 
withdrawn. 

Lowestoft.—The Great Eastern Railway Co. are likely to take 
current from the Town Council's projected electricity supply works. 

Ludlow.—It is probable that the Town Council will apply for а 
Provisional Order. The Public Lighting Committee report that 
an electric lighting scheme would entail а capital expenditure of 
£6,500, which they could borrow for 30 years, and the sum for 
repaying the principal would be either £325. 78. 8d., or £353. 8з. 9d. 
which was less than they were at present paying the local gas 
company. 

. Madrid.—The Madrid electric tramwa 
inspected and passed on the 3rd inst. 
on the overhead trolley system. 


Marylebone (London).—At an expense of £51. 18 

— | . 183. 6d. 

Vestry have decided to obtain printed copies of the minutes of ue 

proceedings before the House of Commons Committee on the 

Mn 8 ne an electric lighting Provisional Order. A 
ing of the Vestry was held i ; 

ded br te 5 eld last evening for the purpose of 


rability of renewing the application 
Monmouth.—It is antici i 


„ pated that electric current will be 
Northallerton (Yorks. ). 
& proposal by Mr. J. E. H 
works in the district, 
meeting of the Council. 


y system was officially 
The lines are constructed 


—The District Council have before th 
utton for establishing electricity 11 5 
The matter will be discussed at the next 
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Northwich.—The District Council, anxious to compare the 
advantages of electricity and gas for public lighting, have instructed 
the local Electric Supply C». to erect arc and incandescent lamps 
as an experiment. 

Paisley.—It was announced at Tuesday's meeting of the Town 
Council that terms had been finally adjusted with the Glasgow 


„ for the construction of electric tramways within the 
urgh. 


Portsmouth.— The Special Tramways Committee had the ques- 
tion of the acquisition of the local tramways under consideration 
on Wednesday, and after discussion it was decided to recommend 
the Town Council to give notice to the tramways company of their 
intention to take over the lines as early as possible. As soon as 
the lines pass into the hands of the Corporation steps will be taken 
E eos electric traction, estimates for which have already been 
obtained. 


Romford.—The District Council have decided to obtain electric 
lighting powers. 


Shoreditch (London).—The Vestry has adopted a report of the 
Lighting Committee as to the assessment of the electric light and 
refuse destructor works. The London County Council objected to the 
Vestry's rating of £600 gross, £500 rateable, value, which was 
fixed on a basis of structural value for the first nine months’ work- 
ing. The basis of assessment now proposed was that adopted in the 
case of railways, tramways and gas and water companies, viz., on the 
actual annual profit arising therefrom, which is what a tenant from 
year to year would give for the undertaking. For this purpose it 
was proposed that the dust destructor and electric lighting under- 
takings should be treated as one undertaking, and that the net 
result of their joint working should be arrived at. This had been 
arrived at by taking the figures of the Vestry’s accounts pub- 
lished to March 25, 1898, treating the undertaking on the ordi- 
nary commercial basis 4s if managed by a private company, and 
charging £500 per annum for establishment charges against 
revenue, and £800 per annum for depreciation (on the basis of the 

lant, &c., wearing out in the respective periods for which the 
oans in respect of them were granted by the County Council). 
The gross value of £1,800 is thus arrived at, with a net rateablé 
value of £834, whilst the estimate for the year's working from 
1898-9 is £3,834 gross and £2,950 rateable. It has been thought 
best to fix each year's rating upon the actual profits earned 
instead of taking a mean for two years, and the above-mentioned 
assessment of £1,800 gross, £834 rateable, has been agreed to. Any 
saving by destroying refuse over the old method of disposal by 
canal has not been taken into consideration. 


Slough.—A meeting of the Town Council was held on Monday, 
when it was decided to appoint a special committee to prepare an 
electric lighting scheme for the town. Some members are of opinion 
that there is sufficient available steam-power at the sewage pump- 
ing station to generate current for public lighting. 


South Africa.—The British and South African Export Gazette 
states that extensions are being made to the Bulawayo electric 
lighting system. The contract for lighting the Grahamstown 
Exhibition by electricity has been let to Messrs. Reunert and Lenz. 
An electric light and telephone system is about to be established 
at Ladysmith, Natal, by the local company, with a capital of 
£5,000. Telephone communication has been established between 
Umtali and Beira, a distance of 200 miles ; and it is proposed to 

ut Grahamstown and Port Elizabeth in telephonic communication. 

e Cape Town Harbour Board have decided to erect electric cranes 


on the harbour, and the suburban railway stations are to be lighted 
electrically. 


Sydney (N.8.W.).—The City Council have decided to erect a 
new electricity supply station, and tenders are to be invited for 
the supply of electric lighting plant in accordance with the plans 
and specifications of Mr. Norman Selfe. The estimated cost of the 
scheme is 27,500 and tenders are also to be invited for leasing the 
works. 

Swinton and Pendlebury (Lancs.). —The District Council, who 
are applying for a Provisional Order, have appointed Mr. C. Hop- 
kinson as their consulting electrical engineer. 


Teignmouth.—The Gas Committee has been empowered by the 
District Council to make application for a Provisional Order. 


Telephone Municipalisation.—At Wedneday's meeting of the 
Manchester Telephone Committee a deputation attended from the 
Mutual Telephone Co. for the purpose of ‘“‘ endeavouring to gain 
the Committee's support to their application made by the Company 
to the Postmaster. General for a licence authorising them to esta- 
blish and work a telephone system." After hearing the statement 
made on behalf of the Company, the Committee intimated that 
they would give the matter consideration." In the meantime the 
Committee have decided to wait on the Postmaster - General in 
London, and discuss the question with him. 

At last week's meeting of the Glasgow Corporation the Special 
Telephone Committee presented a voluminous report on the tele- 
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a telephone exchange. 


age. 
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phone question, and referred to the recent decision of the Post- 
master-General as to granting a conditional licence for establishing 

In moving the adoption of the report, the 
chairman (Bailie Alexander) said that the Corporation’s first 
application for a licence was made in 1893, and it was repeated last 
year, with the assent of the neighbouring municipalities of Ruther- 
glen, Govan, Partick, Kinning Park and Clydebank. With 
reference to the letter of the Postmaster-General of the 23rd ult., 
he said the time allowed for the licence was certainly very short. 


It was, however, decided to prepare a Bill for Parliamentary 
sanction for a licence. 


Walsall.—The Town Council have increased the salary of the 


Borough Electrical Engineer (Mr. A. Wyllie) from £200 to £300 
perannum. The electric lighting mains are to be extended. 


West India Relief Fund.—The Halifax and Bermudas Cable Co. 


has caused subscriptions to be made at Turks Island and Bermuda 
on behalf of this fund, the result being that Turks Island con- 


tributed £100 and Bermuda £127, as well as several packages of 
clothing. 


Asub-committee of the West India Club has been formed and a con- 


cert is to be given іа aid of the fund at the Queen's Hall, Langham- 
lace, which has been kindly lent for the occasion by Mr. Robert 
‚саман The concert will take place on Oct. 19, at 8 p.m., and 
the Lord Mayor of London has given the entertainment his patron- 
It is hoped that the public will give this fund ite strong 
support, as the distress in the West India islands from the recent 
hurricane is very severe, and help is urgently needed. 


Wolverhampton.—The Town Council on Monday, adopted the 


report of the Electric Lighting Committee, recommending the ex- 
tension of the electricity undertaking set out in our last issue. 


At the same sitting the Couucil decided to obtain Parliamentary 


powers for the construction and electrical equipment of additional 
tramways. It has already been decided to purchase so much of the 
undertaking of the local tramway company as is within the borough ; 
but the purchase price is to be settled by a Board of Trade arbitrator. 


World's Export Trade.—We give below statistics of the export 
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Country. 
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. . £248,522,240| £286,106,4 


Great Britain 


United States 86,633,302| 211,399,228 
Germany 112,611,640 200,024,186 | 
France ............ 146,084,478 132,066,274 | 
Russia 684,441,902 103,398,292 
Austria-H'ngary| 50,481,080 74,246,018 
Belgium 233,851,500 57,004,790 


The most remarkable feature of this statement is the 
decrease in the trade of France, which, as will be seen, has fe 


The trade of the United States, 
the contrary, increased during the period more rapidly than tH 


from second to fourth place. 


of any other country, or nearly 150 per 


In fact, the United States has taken the exact position of France in 

Besides the countries enumerated, Japan, Australia 
and the East Indies have, in greater or less degree, increased their 
exports. France alone of the nations sees its trade gradually 
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dwindling in bulk and declining in volume. 


— 


Cannon-street Hotel, London, on Friday last. 
the managing director, presided. 


the meeting, 
The CHAIRMAN said: I conclude that the 


remarks. A year ago, when this Company 

happened to be in Italy making experiments at 
Government for their navy, and in the first i 
Queen and Government officials at the Quirinal. 


trade of the leading nations of the world for 1896, compared with 
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cent. in the 25 years! 


COMPANIES' MEETINGS AND REPORTS. 


Wireless Telegraph and Signal Co. (Limited). 


The second ordinary general meeting of this Company was held at the 
Mr. Henry JAMESON Davis, 


The SECRETARY (Mr. H. W. Allen) having read the notice convening 


report and balance sheet, 
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decided to adopt the invention in the navy and it has been in constant use 
ever since, to their utmost satisfaction. J am not at liberty to atate much 
more than this, because the advantages of wireless telegraphy, as com- 
municated to Mr. Marconi by the Italian Government, were looked upon as 
secret. The Italian Government were the first to take it up, and they wished 
to keep it in their own hands as much as possible. On Mr. Marconi's 
return experiments were made at Salisbury. We had before this to get 
instruments and to engage some assistante. We began, of course, опа 
very small scale, for the sufficient reason that the instrumenta did not 
exist and Mr. Marconi was the only one who had the requisite knowledge 
how to use them. However, we started getting the staff together and 
made these experiments. The first long-distance experiment made at that 
time was between Bath and Salisbury. The receiver in this case was given 
to a Post Office official who went to Bath with it, and there by 
himself rigged up a station, at which he received signals 34 miles distant 
from where they were sent at Salisbury. After this we put a per- 
manent station at Alum Bay, Isle of Wight. This station at first was 
used in connection with a small steamer that was chartered and cruised 
about in the neighbourhood. The steamer cruised all about Ports- 
mouth, Boscombe, Poole Bay and Swanage, a distance of 18 miles, 
and it was in constant telegraphic communication at all times. A Post 
Office official was on board on one occasion, and drew a map afterwards 
showing the course of the ship. This map he signed, and it is in our pos- 
session. Of course various experiments were made previous to this before 
the Company was formed. One set of experiments was made at Salisbury, 
when short distances were done for the Post Office and other Government 
officials, and Mr. Preece, the engineer-in-chief of the Post Office, lectured 
on this and said how highly they were pleased, and what great use the 
invention would be to the public, more especially in connection with light- 
houses and lightships. Various exhibitions were given later—one at the 
House of Commons when a station was erected there, and another at 
St. Thomas’s Hospital opposite. Within half-an-hour to one hour of the 
time our assistants arrived to put up the installation the system was 
at work, and about the first visitor we had was the Speaker of the 
House of Commons, who sent a message and had а reply. This was 
an experiment in miniature to show the members what could be 
done. It was done at their request. We had many exhibitions at 
our offices. A number of people came to see the system there, among others 
being Mr. John Brinton, a director of the Donald Currie line. He 
was so interested in what he saw that he asked if we could report 
a ship passing one of our stations to bim. This was done. The ship 
was the “ Carisbrooke Castle,” which was on her first voyage out, and 
when the vessel was signalled a message was telegraphed to Bournemouth 
and there put on the ordinary telegraph wires for transmission to Mr. 
Brinton. The telegram was “ Steamship Carisbrooke, Donald Currie line, 
outward bound, past the Needles at five minutes past six." Mr. 
Briuton was greatly pleased with this, and said he would be pleased 
to helpus in any way he could. After this Lord Kelvin visited the station 
at Alum Bay, another station being at Bournemouth, as I have said, and 
he was во pleased with what he caw that he sent various telegrams to friends 
of his—among others to Mr. Preece of the Post Office. He insisted on pay- 
ing one shilling royalty on all these messages, wishing in this way to show 
his appreciation of this system aud to illustrate what he thought was its use 
or fitness at that time for commercial use. The following day the Italian 
Ambassador visited the Isle of Wight and, with various members of the 
staff, made several experiments. Among other messages he sent a long 
telegram in Italian—-a message of 40 to 50 words. This was sent to the 
first aide-de-camp to the King of Italy, and, as it was in Italian, and Mr. 
Marconi's assistants had no knowledge of Italian, it may be taken as a 
code communication, and it was received exactly as it was sent. Other 
tests have been those for the newspapers, including The Times, These 
messages being sent in code, our assistants at the other end had no context 
to guide them, so that if it had not been perfectly received it could not 
have been repeated. It was repeated in every case. In July we were 
requested by a Dublin paper, the Daily Express, to report the Kingstown 
regatta. In order to do this we erected a land station by permission of 
the Harbour Master at Kingstown, in his grounds. A steamer was char- 
tered, and the regatta was fully reported, messages being received from the 
ship at all distances. A telephone was fixed from the Harbour Master's 
house to the Express office, and as the messages came from the 
ship they were telephoned to Dublin, and were published in the succeed- 
ing editions of the evening papers. After this Mr. Marconi was 
required to put up a station at Osborne House to connect with the Royal 
yacht ‘ Osborne." This was done, and directly the masts were put up the 
parties were in regular telegraphic communication. Bulletins of the 
Prince's health were reported to Her Majesty daily by means of wireless 
telegraphy. Not only that, but the Royalties made great use of the system 
during Cowes week. Numerous meseages passed between the Queen and the 
Prince of Wales, and messages were also sent by the Duke of Connaught, the 
Duke and Duchess of York and other members of the Royal Family as 
well as by коте Cabinet Ministers. I believe that Mr. Chamberlain was 
one of the latter. After the regatta had concluded the Prince wished to 
cruise about, and he did so as far as Bembridge on one occasion. The next 
day they went over to the Needles, at the opposite side of the Isle of 
Wight. They were kept in telegraphic communication with the Osborne 
station on the first day. Оп the second occasion they were able 
not only to communicate with Osborne, but also with our station at tte 
Needles Hotel, Isle of Wight, They rang up the hotel when seven cr eight 
miles away, and immediately had a reply, although about the highest land 
in the Isle of Wight lay between. the Royal yacht and the Needles Hotel 
station. The messages were sent and received with perfect success, 
although the ground was so high that the Needles pole and the 
mast of the “Osborne” were screened by hundreds of feet, and the 
messages had to pass over or throuyh at their option, The various 
Royalties were exceedingly pleased with the demonstration, The Duke of 


York asked Mr. Marconi why the system had not been adopted in the navy, 
and said that he could not see why it had not been adopted. Мг, Marconi, 
however, was unable to give any reason. At the same time we had an instal- 
lation at work for Lloyds between Ballycastle and Rathlin Island. They 
wanted to thoroughly test this system. During the time it was up we 
reported several ships that were passing the station which could not have 
been reported by any other means, for the all-sufficient reason that 
Rathlin Island was quite out of sight. Lloyds were so thoroughly pleased 
that they asked us to leave our instruments there. We had no place 
there, having borrowed a room from a lady as a great favour, but Lloyds 
were 80 pleased with the thing and the success attending the report- 
ing of the passing ships that they asked us to leave our instruments 
pending the erection of suitable quartera for our assistants to work 
in. I may say in this connection that we are in treaty with Lloyds. A 
contract has been submitted, and I was assured a day or two ago 
by one of Lloyds' officials that they are most anxious to conclude an agree- 
ment with us which would have been completed previously but for the 
holidays, and the absence of the members of the Committee. Within the 
last few days, since our report was sent out, we have had to move our 
station at Bournemouth, which is 144 miles from Alum Bay, as our 
lease at Bournemouth had expired, and we had to look for other 
quarters. Instead of doing so in Bournemouth we went four miles 
further west, where we have put up the same instruments—the 
same pole and everything—at The Haven Hotel, Poole, which is 
18 miles from Alum Bay. This increase of distance had no detrimental 
effect whatever on our work. The first message was perfect, and we have 
had nothing which was not perfectly signalled ever since. In fact, it seems 
rather easier, if anything, to receive messages at Poole than at Bourne- 
mouth. The original height we had at Bournemouth was 150ít., but this 
is now reduced to 100ft. at Poole. This is the result, of course, of the work- 
ing, experimenting and development of the invention, When we began we 
had to get our instruments and to train our assistante, Since then we have 
got the instruments, and they are very good, aud we have a staff of ten 
electrical assistante, some of whom are prepared to go anywhere and do 
anything. We have sent one or two of them to various countries to make 
demonstrations in connection with our patent rights, and lately we sent a 
gentleman of our staff to Malta, where he made а demonstration for the 
Government. The officials were so pleased with this that he was required to 
make another show, and on the second occasion we bad the Admiral of the 
Fleet (Admiral Hoskins, I think), and the army officials, as well aa all the 
naval officials who could be brought together. They were greatly pleased 
with the system, and the only point they wanted to know was when the 
navy was going to take it up. Our representative said he could not say to 
a day or two when it would be adopted. It is the only invention by 
which & moving object can be kept in telegraphic communication with 
any other moving object or а fixed station, and therefore anyone 
can see the great use of the invention, not only to the Royal 
Naval authorities, but also to the mercantile marine. А ship fitted 
with Mr. Marconi’s apparatus can not only keep in telegraphic 
communication with the shore up to any reasonable distance—it has 
been thoroughly tested up to 25 miles off the shore--but ships can 
also, if properly equipped, be warned of approaching danger or their 
proximity to dangerous coasts which are fitted with the wireless apparatus. 
Of course, the weather has no effect —at any rate no adverse effect. The 
only thing we find is that on a foggy day, when the place is obscured, 
everything is made easier for us. Our worst electrical day is a fine, bright, 
sunny day in July, when everything can be seen, but directly everything 
becomes obscured the facilities of wireless telegraphy areincreased. I had 
a telegram handed to me just as I came in querying if the Government or 
the Post Office were not, as has been reported, trying to stop us. So far 
from that being the case, they have actually requested us to put up our 
syatem between Guernsey and Sark, and they have offered us a Post Office 
at each end. That matter is occupying our attention, and we shall go on 
with it at once. Also, as we wish to work the system in France, we now 
intend to put up а station between Calais and Dover. This matter will be 
proceeded with at once. We asked permission of the French Govern. 
ment some time ago, and they said we might put up a station anywhere 
on the north coast of France except Cherbourg—so yesterday we 
wrote requesting permission to conduct our experiments in the neighbour- 
hood of Calais and Dover. That request, I have no doubt, will be 
granted. About the Calais and Dover installation there is not the least 
doubt of success being achieved, because we are doing a parallel distance 
to-day without the slightest difficulty. The sea between Calais and 
Dover is the same as between the Isle of Wight and Poole, 
so we may expect the tame success. In connection with the 
balance sheet I think I may say that it speaks for itself. We have 
applied for a number of patents in foreign countries and they are 
coming in as quickly as we could wish. There seems to be no 
opposition, We have received 22, and I think we have applied for 29 
altogether. The expenditure during the year has been on instruments, 
salaries and installations. The stock of instruments, materials and tools 
(£1,341. 198. 11d.) is a very valuable asset to us. We have tested them, and 
they are ready to be sent anywhere. The other amount of £4,261. 13s. 1d. 
has been expended on the work I have mentioned to you and in training the 
staff. The staff is now ready and willing to undertake any work that may be 
offered to us, This amount of expense was largely incurred in the last 
few months. Of course, when we began we had no staff or instruments, 
and we did not spend so much. I am afraid our expenses will not 
diminish ; we want them, in fact, to increase. We want to develop our 
system, to bring it before the public, and to get it adopted. When we 
have settled with Lloyds, which, I think, is only а matter of a few days or 
а few weeks, they will use their influence with the mercantile marine to 
have it adopted on ships. They have said they would. When that is done, 
and ships take it up, as I hope~and some have promised to do so— we 
shall be in a position to earn and pay dividends, and I hope that if Į 
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have the pleasure of addressing & general meeting in 19 months time I 
may be able to say something on that head. Nothing else occurs to me to 
вау to you, but if any gentleman wishes to ask any questions I shall be 
very pleased to answer them. I now propose— 

* That the report and accounts be received and adopted.” 

Mr. JAMES FITZGERALD BANNATYNE seconded the motion, which 
was carried unanimously. 

Messrs. J. F. Bannatyne and W. Smith were re-elected directors of the 
Company, and Messrs. Cooper Bros. and Co. were re-appointed auditors. 

This concluded the business of the meeting, which then became extra- 
ordinary for the purpose of discussing a proposal of the directors to increase 
the capital of the Company to £200,000 оу the creation of 100,000 further 
shares of £1 each, of which 25,000 shares are to be offered at par to exist- 
ing members in proportion to the amount of their holdings. 

The CHATRMAN said : The object in increasing our capital ів, as I have 
before said, that our expenses are now very much greater than they were 
at the beginning. We also wish to manufacture some of our own appa- 
ratus, to train our own assistants, and generally to begin to do real buei- 
ness. It would, of course, be very satisfactory if someone were to come 
along and purchase our enterprise for twenty or thirty millions, but in 
the meantime we must keep it going, and the possession of our own 
works for the manufacture of instiuments would be a step in the 
right direction. We have already experienced some ditficulty in getting 
supplies of coils, as the manufacture of these is in few hands. We think 
we can manufacture most of our apparatus more cheaply and quickly, 
and also keep our trade more secret, as at present we have to give 
complete specifications to different electrical firms and are so unable to 
keep our system to ourselves. We think that now that we have got to 
this degree of perfection, aud have our own instruments and trained staff, 
we should branch out and get to work. We think that we should send 
representatives abroad, where we have 22 patents, and we therefore wish to 
send out our assistants, who are not always as busy as we should like them to 
be. The opportunity should beoffered to foreign governments to take up our 
system, and we have no doubt that they will when we give them an oppor- 
tunity of seeing it. Several representatives of foreign governments have 
asked us to make demonstrations, but we had neither the instruments nor 
assistants sufficiently trained to do so at the time these requests were 
received. Now, however, we have, and we ask you for the means of 
further demonstrating the uses of this invention, which we believe to be of 
immense advantage to mankind and hope that it will also prove of great 
advantage to the shareholders. 


The resolution authorising the increase of capital was then put to the 
meeting and declared carried. 

The CHAIRMAN then eaid: A second resolution I have to propose is 
that Article 55 of our Articles of Association should be modified as indi- 
cated in the circular sent out to the shareholders. Under the existing 
article you will find that with the share capital at £100,000 no one was to 
have the power of voting on more than 40,000 shares. This was to pre- 
vent anyone from “collaring ” the Company and doing what he liked with 
it. The only one person who could so act was Mr. Marconi, with whose 
consent the stipulation was put into the original article. Rightly or 
wrongly, Mr. Marconi has been buying shares, and, instead of having only 
50,000, he has increased that number, and I think he is wise. That, how- 
ever, isa matter on which different opinions may be held. The object of 
the present resolution is that neither Mr. Marconi nor anyone else may 
have a greater voting power than two-fifths of the issued capital for the 
time being, and I therefore move that the resolution as aet out be adopted. 

This was carried, and the proceedings then terminated. 


Telegraph Manufacturing Company (Limited). 


The statutory meeting of the shareholders of this Company was held 
at the Law Association Rooms, Liverpool, on Friday last. Mr. JAMES 
TAYLoR, Chairman of the Board, presided. There was a fair attendance of 
shareholders. 


The SECRETARY (Mr. J. Brotherton) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: This a statutory meeting, and the directora 
have no accounts to present, nor any resolutions to propose, but the share- 
holders will naturally be interested in knowing how the Company is pro- 
gressing. Iu the first place, I must refer to the sad loss we have sustained 
in the death, through a terrible accident, of Dr. John Hopkinson, a man in 
the prime of life and the very firat rank of the electrical profession. We 
cannot calculate what we have lost through his death. The matter of 
appointing another director had been under discussion by the directora for 
some time, but could not be decided, because one of their body had only 
recently returned from Russia. The shareholdera would be duly apprised 
when the appointment was made. Regarding the Company's operations 
generally, the launching was most successfully accomplished, and the 
shares, both Preference and Ordinary, were very largely over-applied for, 
and the main difficulty of the directors had been in the allotment of the 
shares. He had no doubt they had not pleased everybody. although they 
tried hard to do so. According to the last quotation of their shares on 
the market the premium on the Ordinary shares of £5, on which only £3 
per share had been paid up, was £1. 178. 6d., and on the Preference 
shares 15a, which, seeing that no accounts had yet been issued, was a 
very good thing for tlie Company, and for tha holders of the shares. He 
only hoped that when they met in June next they would be able 
to live up to that quotation. The Company's works and premises were in 
first-rate order, and for the past six months they had been working prac- 
tically night and day. In fact, their main difficulty was to make their goods 
fast enough. They already had under consideration the question of exten- 
sions, Of course, the electrical industry was growing most rapidly, elec- 
tricity being employed more and more for power for tramway and other 


systems, employing cables euch as their Company manufactured. All 
firms which were making these cables were in the same position as them- 
selves — overwhelmed with work; and if they were going to share in the 
prosperity of this industry for the next 10 years they must lay themselves 
out to find the material which people must have for all their power and 
traction work ; and this Company intended doing that. The directors 
stated in their prospectus that the sales for three months prior to the issue 
of the prospectus were some 50 per cent. in excess of what they had heen 
in the corresponding three months of the previous year, and were glad to 
say that the same state of affairs existed in the subsequent three months. 
They hoped to meet again in June, and to give а satisfactory account of 
the year's work. "That was all the business for this meeting. 

On the motion of Mr. KAY, seconded by Mr. J. S. H. BANNER, cordial 


thanks were voted to the Chairman for his statement, and the proceedings 
terininated. 


— —— 


NEW COMPANIES, STATUTORY RETURNS, &e. 


osuere 


BRITISH COLUMBIA TELEPHONES (LIMITED).— This Company was 
registered on Oct. 8 with a capital of £100,000 in 3,000 £6 per cent. 
Cumulative Preference and 7,000 Ordinary shares of £10 each, to acquire 
any telephone lines, and shares in telephone companies in British Columbia, 
or elsewhere in Canada, to enter into an agreement with the New West- 
minster and Burrard Inlet Telephone Co. (Limited), and to carry on the 
business of telephone and telegraph proprietors in all its branches. The 
first subscribers are:—J. Wheatley, J. Crowther, F. W. Bentley, R. I. 
Critehley, G. Sheard, F. Priestman, J. H. Wade, Bradford. The first 
directors are : — Ernest Gray, Frederick Priestman, Joseph Wheatley and 
William Farrell. 

BRITISH POLYPHON SYNDICATE (LIMITED).—This Company was regis- 
tered on Oct. 3 with acapital of £10,000, in £1 shares, to acquire and 
carry on the businesses of dealers in polyphons and electric kaloscopes now 
carried on by Arnold Witt and Co. and by T. S. Goddard. "Tbe first 
directors are: Arnold W. Witt, T. S. Goddard, Nevile L. Stocken aud 
Robert C. Kelly. ‘ 

FORWARD ENGINEERING CO. (LIMITED).—This Company was regis- 
tered on Oct. 4 with a capital of £50,000, in £5 shares, to acquire the 
business carried on by Thomas D. Barker at Birmingham, under the style 
of T. B. Barker and Co., and tocarry on the business of gas, steam, oil and 
electrical engine and motor manufacturers, mechanical, electrical, hydraulic 
and general engineers, founders, &c. 

POSITIVE METER CO. (LIMITED). —This Company was registered on 
Oct. 7 with a capital of £110,000 in £1 shares, to enter into ayreements 
with The Baker Syndicate (Limited), Messra. J. Е. Wright and С. Е. 
Wright, and Andrew G. Sutherland, Messrs. John Wright and Co. 
(Limited), and with Mr. J. Greenall, to acquire any patents, inventions, 
&c., in relation to metera for electricity, gas, water, &c., and to carry on 
the business of meter manufacturers, electricians, gas, hydraulic and 
mechanical engineera, suppliers of gas and electricity. 


CHLORIDE ELECTRICAL POWER STORAGE SYNDICATE (LIMITED).— 
The annual return to Sept. 2 has been filed. The capital is £262,500. 
divided into 80,009 “A” Preference, 39,000 “В” Preference, 140,000 
“C” Preference and 12,500 Founders’ shares of £1 each. All the “A,” 
“В” and Founders’ shares and 100,000 of the“ C" shares have been taken 
up, and all except 65,000 “ A " shares have been issued as fully paid. The 
full amount has been called and paid on these. 

KESWICK ELECTRIC LIGHT CO. (LIMITED). Тіз Company's return t? 
Aug. 26 states that 3,420 shares have been taken up out of a capital of 
£5,000, in £1 shares, and paid for in full. 

MEXICO ELECTRIC TRAMWAYS (LIMITED).— The statutory return to 
Aug. 2 gives the capital as £500,000 in £1 shares, of which seven have been 
taken up and nothing called or paid thereon. 


CITY NOTES. 


— ; 
MEMORANDA.—Bank rate 4 per cent. (Oct. 13, 1898), Price of silver 
1 d. per oz. (Oct. 13). Consols (28 per cent.) 1081—1094 for 
money, 1094—109{ for account; 24 per cent. 1041—104; (Oct. 15). 
Stock Exchange Settling Days: Consola, Nov. 4; Stocks and Shares 
Continuation Days, Oct. 25 and Nov. 9 ; Ticket Days, Oct. 26 and Nov. 10; 


Pay Days. Oct. 27 and Nov. 11; Mining Share Carry-over Days, Oct. 24 
and Nov. 8. 


ARON ELECTRICITY METER (LIMITED).-—The subscription list closed 
on Wednesday inviting applications for 125,000 Six per Cent. Cumulative 
Preference shares of £1 each in this undertaking. ‘This issue forms part 
of a total capital of £250,000, the remaining £125,000 in Ordinary share 
capital being taken by the vendor (Dr. H. Aron) as part of the purchase 
money, the balance (£80.000, making £205,000 in all) being in cash. The 
Company is formed to take over as a going concern and to further develop 
the well-established business of manufacturing and selling electric meters 
carried on by Dr. H. Aron at Berlin, Vienna, Paris and London, and in 
wddition the Company acquires the patent rights in an electric clock 
invented by Dr. Aron. The certified protits for the past six yeara have 
increased from £11,466 in 1892 to £18,550 in 1897. The Company takes 
over a large number of orders placed during the present year by many of 
the leading electric lighting undertakings of this country aud abroad. The 
Managing Directors are Prof. Dr. Hermann Aron aud Dr. Julius Juttke, 
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the remaining directors being Sir James Pender, Bart., M.P., Mr. G. B. 
Byng, Mr. К. E. B. Crompton and Mr. Roger W. Wallace, Q.C. The pros- 
pects of the Company are generally considered promising, and we under- 
stand that the issue has been well subscribed. 

BRENTWOOD GAS CO.—The directors of this Company have decided to 
alter their Articles of Association, so as to enable them to engage in the 
generation and supply of electric current. 


BUENOS AYRES AND BELGRANO TRAMWAY CO. (LIMITED).—At а 
meeting of this Company a resolution authorising the winding up of the 
concern was confirmed. It was stated that although only a small portion 
of the line was at the present time being worked electrically it was hoped 
that in about six months a considerable part would be converted to the 
electric system. Moreover, it was expected that in about 18 months or 
two years the whole of the horse-traction system would cease to exist. 

ELMORE'S PATENT COPPER DEPOSITING CO. (LIMITED).—Shareholders 
in this undertaking will learn with satisfaction—for “ hope springs eternal 
in the human breast"—that the Elmore Company has purchased the 
entire output of the Glasdir Copper Mines, situate at Dolgelly, North 
Wales. 1,783 tons of concentrates have already been delivered to the 
Leeds works, containing 83°13 tons of fine metallic copper, from which 
7,5780z. of silver and 92302. of gold have been recovered during the opera- 
tion of electrolytically depositing the copper. This is equal to about 8002. 
of silver and 1040z. of gold to each ton of metallic copper. May this 
prove a turning point in the Elmore Company’s prospects. 

GLOBE TELEGRAPH AND TRUST CO. (LIMITED).—A financial con- 
temporary announces tbe payment of a quarterly interim dividend of ds. 
per share on the Preference shares, and of 18. 9d. per share on the Ordinary 
shares. 


HAWAIIAN TRAMWAYS CO. (LIMITED).— At the annual meeting of this 
Company on Tuesday the Chairman (Col. C. M. Davidson) said that the 
question of electric traction had now become urgent. They obtained 
authority to adopt electricity as the motive power about five or six years 
ago, and the expense of making the change would at that time have been 
very great, while the profits on the capital expended bad been small. Since 
then а company, called the Rapid Transit Co., in direct competition with 
themselves, had lately been sanctioned by the Hawaiian Legislature. 
The directors opposed the Bill and presented one on behalf of 
the Company to extend their system and to employ electric trac- 
tion, but being an English company, of course their Bill was shelved. 
Their attempt to obtain capital in Honolulu to adopt electric 
power, which was wanted by the people there, was a failure. He 
thought that they had been treated most unfairly by the Legislature, and 
that it was disgraceful that an English company, which had spent £95,000 
in constructing the tramway, and which bad run the industry at sinall 
profit for nearly ten years, was not to be allowed to introduce electric 
traction, and that the concession should be handed over to а new local 
company. The directors, however, maintained that the right conferred 
upon the Company to employ electricity had never lapsed, and they had 
confidence in the integrity of the Government of the United States to 
uphold the rights of Euglish investors in the Hawaiian ixlands, which had 
recently been annexed to that couutry. "They had, therefore, beguu to 
carry out an electric installation from Palama towards the town, and 
should this prove successful, they might have to ask the shareholders to 
help them to continue the alteration. 

HELIOS ELEKTRICITATS GESELLSCHAFT (KOLN).—This Company haa 
declared & dividend of 11 per cent. on its capital of 8,000,000 marks 
(£400,000, compared with a similar dividend on the capital of 5,000,000 
marks (£150,000) for the preceding year. 


— 


INDO-EUROPEAN TELEGRAPH CO.— The directors of this Company have 
declared an interim dividend for the half year ended June 30 last at the 
rate of 5 per cent. per annum, free of income tax, payable on and after 
m 1. The trausfer books will be closed from 17th to Zlst inst., 
inclusive. 


ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LIMITED). 
Interim dividends for the half-year ended Sept. 50, at the rate of 6 per 
cent. per annum on the Preference and 74 per cent. per annum on the 
Ordinary shares, have been declared. 


MONTE VIDEO TELEPHONE CO, (LIMITED).—This Company has pre- 
sented a petition to the High Court of Justice for confirming a special 
resolution reducing its capital from £220,000 to £160,000. The petition 
will be heard by Mr. Justice Channell on 19th inst. ` 

ВТ. JAMES“ AND PALL MALL ELECTRIC LIGHT CO. (LIMITED).—The 
amount of electricity sold by this Company for the quarter ended Sept. 29 
is returned at 583,034 units, estimated to produce £11,111, against 
500,158 units for the corresponding quarter last year, which produced a 
net revenue of £10,940. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant a 
quotation to 13,400 £5 Ordinary shares and a similar number of £5 5 per 
cent. Cumulative Preference shares of the Telegraph Manufacturing Co. 
(Limited). The Committee has also been requested to allow the further 
issue of 7,500 £5 fully-paid Ordinary shares (Nos. 22,501 to 50,000) and 
7,500 £5 fully-paid 6 per cent. Cumulative Preference shares (Nos. 52,501 
to 60,000) of Willans and Robinson (Limited) to be quoted in the official 
list. 

WESTERN AND BRAZILIAN TELGRAPH CO. (LIMITED).—This Com- 
pany’s traffic receipts for the week ended Oct. 7 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Co., Limited) were £5,254. 

WESTERN UNION TELEGRAPH CO.—At the annual meeting of the 
shareholders of this Company, at New York, on Wednesday, Mr. Stillman 
was elected a director, in place of Mr. Rolston, deceased. The report for 
the year ended June 30 showed gross revenue $23,916,000, increase 
$1,277,000; net income $6,090,000, increase $358,000; surplus over 
charges and dividends $316,000, increase $312,000; total book surplus 
$7,963,000, increase $315,000. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


Week 8 Inc. 
Line. o > 
ended E or рес. | weeks Т e 
198 | £ £ £ £ 
Birmingham Tramways.| Oct. 8 |4,052 + 360| ... Р xs 
Blackpool Corporation. .. „ 6 | 477 + 151 27 14,409 |+ 2,068 
Blackpool and Fleet- 
клр RM „ 8| 573, .. | 15) 12,044 ... 
Bristol Trams & Carriage! „ 7 2,975 + 225, 14 45,825 + 6,956 
City & South London Ву, „ 9| 982 + 12 15 14251 + 660 
Dover Corporation.. , 8 201 + 77 27 5,267 iu 
DublinUnited(Southern) „ 7 | 929 + 396 14 15,574 + 4,601 
Liverpool Overhead Ry. „ 9 1,599 + 78 15 24,622 + 2,528 
Sheffield Tramways.... „ 9 1121 + 132 ... - ES 
*South Staffs, Trams. .. „ 7 663 — 2| 40 25,281 — 223 
* Partly electrical. | б 


ELECTRICAL COMPANIES' 


SHARE LIST. 


AMOUNT | LAST 
AMOUNT OF DIVI- NAMB Wauc’s FRI | Wedn CENT. DIVIDRED DUR DURING WERK 
SHARE. | DRND., OcT Oct. 12 YIELDED ENDING Ост. 12. 
ELECTRICITY SUPPLY COMPANIES. & d. 
6,000 10 -- | Bournemouth and Poole Electricity Supply Ord. 91 1 9 1 А = | à пеи жеш 
en y. t 3005 6 er рег ош Cumulative Pref, f 10) 11 10 11 ЖЕ T 11 — 
' : ng Cross & Strand Electricity Supply Oorp. . 18 11 124 216 0 | February ugus “> - 
2000 | 5 2/3 Do; 44 рег Cent. Preferen ee 64 e 64 3 9 3 А ; за 5 : x ME 
боа Ыр AV Shelton Er Supply oa. -—— 10 9 10 8 00 — - on КЁ 
60,000 ' | Do. 437 Debenture Stock (red.) 1 115 us 16 818 8 s ш 
MR 95 b сао поп 1 P. Мо б % 30 усаг GoldBonds(red) 103 106 103 105 4 16 8 ne EIE кан! 2s a 
„00 yo ndon Klec. Lighting Ord. 40,001 to 90,000 21 25 24 0 ruary ugus 
40000 . oe po M od 5 102000 теа» а і Е 93 944 * 85 M da ж = ' юй T 
, А / Cumulative e 16 17 16 1 
64900 | Btock | 6% |e Do. 62 Debenture Stock (fed) 77 B? ide | n? ms | 618 1 AMAN e| in | ne! 
10009 i — кошу 3 & Brush Prov. Ord. (fully paid) А 14 13 14 - = 1% 18 
' ee P *5-*252392902909092502420998006090092029 e 11 1% 111 
20,000 10 6/0 6% Cumulative Preference i ; March & B. Т. p 
> М S C ——— 2 14 16 14 
"des р ie House to House Бен Supply Ord. я 10 9 10 - 5 0 pm e "s E 
u^ А r nt. elerence ........ =фээев»е В е 
30 0 | : rU кейшп апд Euthtebridge Ord. ....... sans d 16 зі is 3 16 0 аорте i = 
: ° by “ В ref еоооеза ооо оосе зе е 2 6 6% „% „%ö% im = 
0 0 ч Ж London Electric Supply Ordinary .e =e «o .—.... 85 4 i 3 Е S V 2 = 
62,100 10 % | Metropolitan Electric Supply Ordinary 2227 64 6 8 E = z 
б politan Electric Supply Ordinary -___. 1 
1 „ Do. 44% Deb. Stock First Mortgage . 116 120 n? oa 1 itl — 8 ш 85 
е о 6,0 Мой НА Electric Ordinary „as 2 163 168 15) 164 812 9 | March ecc. 16 = 
25,00 t 95 260 am cs „4 сю e» ао — са 
ET 9905 Aig 54 River Plate Elec. Lt. & Tr'ct'n, Ltd., 5% Ist Mor. Deb d n 88 930 6 `8 1 т ja ee 
tobe 00 2 | Royal Electric Company of Montreal Shares ... 156 160 155 100 500 = n Е 
% ũ | 0 | Bt Janne, add Pall Mall рев Ordinary - 191 108 | 1 06 | 4 59 |AprlandOctobe | 7 | 7 
£50,000 | Btock | K | De ы Cont. Preference |. — spi Коз ув я 10 % ow $100. | MP S ANM Hi п 
65,00 ; per Cent. Debentures Stock NE чу ds КЫ - 
79 моо : m о оша ору Ordinary (as pali ae 10, y^ 715.6. човезао December 3 T 
| KAN s nster Ele i „+ x ` m 
18,620 : 5% | Yorkshire House-toHouse = 2 п єє 164 8 18 9 | March & September 161 151 
1026 , 8 b Do. (£4 paid — oa ew as os ae oo an oa ow 8 7 8 3 2 6 | February and Jul 
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PREVIOUS Price RATE PER BUSINESS роии 
| NAME. WEEK'S PRION hei - x x Сант. DIVIDEND DUE. DURING WEEK 
OcT. 6. YIELDED. ENDING OcT. 12. 
TELECRAPH a. d dignest | Lowest 
*African Direct Telegraph 47 Mort. Deb. (red). 100 104 100 104 17 4 | January and July .. 1021 ee 
Amazon Telegraph .. —ͤ— o£» = a c mo 6 T T ~ — ЕТ эз 
ро. 5 per nb, Debentüres ss.» ое mss ое ае 91 05 92 95 5.8 = oe m 
Brazilian Submarine .. -= та - е 15 16 153 16 6 2 | Маг, June, Oct. 154 - 
Do. Б per Cent. Debs. (2nd Series, 1906) ..-| lil 115 Il 115 dri mu. 2 
e Cable Capital Stock — ———........ 180 100 18) 190 4 3 |Jan., Aper., July, Oct. - = 
* ро. 4per Cent. Debenture Stock s.. ~ .... 104 106 104 106 15 6 " ' 1054 104] 
Cuba Submarine Ordinary (Deferred) se «= «= «= == ~ 83 93 81 9} 15 7 | February and August 94 - 
Do. Preference 10 per Cent.. s = = 15 16 15 16 $ 0 70 n 2» * 
Direct Spanish (Ordinary) ~ 22 AC c^ 2 8 11 April and October. zi 
Do. 10 per Cent. Cumulative Preference — аг an 10 11 10 11 12 10 T = 
Do. 4% per Cent. Debentures .........- 103% 106% 103% 106% 5 0 January and July = - * 
Direct United States Cable $$ 114 12 1104 12 8 4 | Jan., Apr., July, Oct. lid 113 
Direct West India Cable 44% Reg. "Deb. (red) FE 101 104 101 101 7 5 as va » 
Eastern ........ po aie ex) ui. ай qp sh жий a en We 173 181 173 18} 16 9 |Jan., Apr., July, Oct. 18} 173 
Do. 84 per Cent. Pref. Stock - 105 108 105 108 6 0 " " 106 1064 
Do. 4 per Cent. Mort. Debenture Steck (red.) 120 1:30 120 13) 2 8 | May and November 1:9 - 
* По. Брет Cent. Dehentures. 1999 h 100 103 100 103 17 1 | February & August АА es 
Do. Provident Certificates 507 pe PERF 62 55 ‘ ais - —— 
Eastern Extension — ...— acces E cd 10 ВК 17 9 |Jan,Apr,July Oct | 171 m 
Do. 4 per Cent. Debenture Stock ........ 125 1?9 125 129 2 4 | Fe ebruary & А August 127 - 
* Do. 5 p. c. (Austin. Gov. Sub.) Debs. 1900 (reg.)] 10 101 | 102 104 1610 | January and July — 121 „ә 
Do. (Bearer) _..— 101 10 101 10: 13 10 » » 58 a4 
"Eastern and 8. African б p. c. Mor. Deb. 1900 (reg.) 10) 101 100 104 16 10 " " æ - 
Do, (Bearer) ...—- ssesss x DN Rd aa ele 101 101 101 10i 18 10 » » e ee 
* Do. 4% Mortgage Debentures, 1909 sz tye 102 105 102 105 18 4 Fobru & August * ee 
* Do. 4% Mauritius Sub. Debs. (red.) 104% 1074 10t% 1077 16 4 | May and Novemb:r es — 
Globe Telegraph and Truss 12 194 12 123 4 8 8 Jan,, Apr., July, Oct 123 121 
Do. брег Cent. Prefer end 161 174 16$ 174 8 9 7 lia 164 
буо Great Northern of Copenb agen T 28h 294 284 294 8 710 January, April, July — 34 
X Do брег Cent. Debs., 1888 Issue Series B 101 104 101 101 416 2 | March & September oe - 
4% Halifax and Bermuda Cable чх Ist Mort.Deb.(red)| 101 104 101 104 4 7 0 | June and December T - 
87/0 Endo RTO OG eoe onm cis eas rds mn m ip ta o ee 51 51 51 54 412 7 | May and November t4 = 
‘London Platino-Brazilian 6 per Cent. Debs., ob 19 113 19 112 5 7 7 | March & September * = 
Pacific & European Tel. 4% Guar. Debs.(red) . 105 103 105 108 814 3 | June and December - - 
Bouber’s sc - 8 9 4 811 | April and October.. - - 
Submarine Cables Tru — 136 141 | 136 141 461 " " - - 
West African Telegraph 2. == «~ ~o =a == =e am = = 3) 44 | 44 s» - - - 
5% |" Do. брег Cent. Debentures (red.) 99 102 99  1(2 418 0 | March & September ee - 
West Coast of America =.=.» = «= = ~ == = = a = =- i — — - - 
4» |* Do. 4perCent. Deben ture 101 107 104 197 815 2 | Juneand December 104 oe 
0/6 West India and Panama ~... = = — == == ae =m me =e + + L 1] 1 1 E May and November 1 ec 
8/0 6 per Cent. 1st Preference 22 .. = ss...» 91 14 9} 9 6 3 1 "n * 9 91 
6/0 Do. ò per Cent. 2nd Prefer ene 7 0 7 9 6 13 4 8 T4 
5X |" Do. ö per Cent. Debentures .a =s - 108 leg 106 109 4 12 10 January and July * de - 
6/9 Western and Brazilian Ordinary = 22 12} 1?ł 124 12 316 6 | May and November 125 - 
6/0 Do. б per Cent. Preferred Ordinary .. «= ~ 8 84 8 83 482 " Т os - 
4% |* Do. 4 per Cent. Debenture Stock.. .. 107 110 107 110 813 1 | June and December es - 
Western Union 7% 1st Mort. (Building) Bonds 1902 106 110 105 110 6 710 Feb., May, Aug., Nov. — = 
6% Do. 6 per Cent. Sterling Bonds (red.) ...... 93 103 98 103 516 6 | March & September ДЕ ~ 
TELEPHONES. 
4/0 Chill Telephone (fully paid) vj 2} 84 21 8} 68 1. | Auge. auum mm - — 
144. | Consolidated Telephone Const. & Man Mac turing . * BE асаа - = 
4/0 Monte Video Telephone 6 per Cent. Preference . 2] 2} 21 2 7 56 | Особе... na — — 
8/0 НАШОЇ "auras av erase en eee vd ui pn anes 54 5% 59 5j Б 6 8 | February & August 50 57 
6/0 Do. 6 per Cent. Cumulative 1st Frei 12 14 12 14 4 6 9 " н 134 124 
6/0 Do. 6% Cumulative 2nd Pref. —.....—. 12 14 12 T 469 " " 1278 124 
2/6 Do. 57 Non-Cumulative 8rd Pre: 58 51 bf m 4 8 1l is 10 by, 58 
8% Do. Debenture Stock 817 (red.) 100 105 100 105 8 6 8 | June and December .. e 
0/8 ИЙЕБИ uu ciu em von э des cud. sin Sk QU b i ih Sa gs ł a 613 4 | April and October.. = - 
6/0 United River Plate ... — 14 44 4} 4 8 UN b Ay qoecsevcswaras ~ - 
6% |* Do. 6 per Cent. Debenture Stock (көй) —.... 108 106 103 106 414 4 | June and December 90 os 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
|?? | Brush Electrical Engineering — — и 11 2 | 1} 2 8 0 0 = HE - 
1/2i Do. ёрет Cent. Pref. Non- Cumulative .... 24 28 94 28 e 1 ae % z 
44% Do. 4} per Cent. Perpetual Debenture Stock 107 lll | 109 103 3 19 10 | February & August - — 
44% |* Do. 2nd Debenture Stock (redG .)) 101 105 102 105 4 56 9 | June and December — — 
8/8 Callender's Cable Construction - 10 11 10 11 5 13 8 " n - — 
44% 44% 1st Mort. Deb, (red) .... 1\0 113 110 113 470 6 | November and May T . 
f; Castner-Kellner Alkali Co. (fully paid). 14 j| } 14 518 5 ae — — 
: Chadburn's Ship Telegraph Ordinary ...... là 1 1 1j = - . 
33 Do. 6 per Cent. Cumulative Pre 11 1 1} 6.0 §. | Ja 1 — 
zà Crompton and Co. (Nos. 1 to 32,098) ......... daa 14 2 14 2 ii “a .. - 
BE, ie Do. 6% First Mort. Deb. (re ed.) (0 95 90 t5 5 6 8 | January and July .. .. .. 
2,1} | Edison and Swan United en Eras) (83 pald).. 21 21 21 24 61) 5 | February & August ^ E 
3/1} Do. (£5 paid) eres d l e 5 1 5 6 0 0 s М >é - 
47 Do. 4% Mortgage Debenture Stock (red.) . 101 103 L1 103 817 8 | June and December 103 РА 
bY Edmundson's Electric.Corporation Ord (fully p: Md) 5l b3 5l 53 4 7 0 | Half-yearly . 1 4 ee 
1/23 | Electric Construction Co. (Limited) ..u.W.. 24 23 УА i 416 l0 | February & August 23 . 
HUP Do. 7 per Cent. Cumulative Pref .. _ — 2 44 2} 8 « 6 2 Aa ы m 
4% Do. 4% First Mortgage Deb. (red.) ......... 105 107 105 107 316 2 -s 1)84 on 
; emen reine DoD C rag ere am po Pe me auod A E LA = ~ ‘iy 
8,0 enley'a Telegrap or mar à 20 21 £04 21 6 01! February & August 21,5 
7/0 Do. 7 per Cent, Preference 10 10 18 19° 8 3 8 - ^x a - 
44% 44% Mortgage Debentare Stock ( (red. e 110 115 110 115 B 18 8 * + - - 
5/0 India Rubber, Gutta Percha, &o., Works —.... 22 234 121 233 4 5 1 n на 238 - 
4% V" HOA £2 First Mortgage Debentures (red.).. 101 105 171 100 8 6 2 | March & September .. os 
12/0 Telegraph Construction and Maintenance .. — — - 89 43 39 43 єз 9 March and July.. 41 z 
6% |° Do. Брег Cent. Bonds(red.) 1809 100 из 100 103 417 1 | January and July. z * 
4/0 | Willans and Robinson Ordinary ..___..„..., 73 81 7% 8 4 410 | April and October 74 ~ 
411 500 6 8/0 Do. 6% Cumulative Preference m æ= ~= =.. 61 7i 01 7 429 63 os 
2100,00 Sto xk 43% Da; MARRA Mork, Dele’ uaa Prem mma 16 108 105 108 818 8 | May and November a» — 
ELECTRIC RAILWAYS, TRAMWAYS, &o, 
12,000 10 i Blackpool and Fleetwood Tramways ............ 144 154 114 1 Ж-а E: 
25,000 10 6 Bristol Tramways and Carriags e А 214 22 | 213 2 214 7 z Ж a» 
25. 000 10 | 6% De ДЕЛ Ios; РАД EPER LIAN ETT ез n et Seas 158 181 1:8 1 Lis 1 б Xi . 
X 0410 Stock 47 Doo RF Debuntute.! wast оса sede era as 121 123 | "391 12 1M 1 EE s E 
80,000 10 a British Electric Traction Ordinary .............. 1¢3 17} 16} ] a» = 17 I 
10,000 10 70170 Do, 67 Cum, Pref, (fully pd. & 22.108. prm. pd.) )3 li 15 1 4 5 9 = 13 — 
84 440 10 iz etc qr TADS Е XA Vg eR Aaa e e 4} 54 5 V uh ++ 
235,250 10 8/0 | Central London Urdinary аа .. 10 10 10 E 10 
178 308 а m. 1/93 Do. А (46 pald) Ne 58885 6 él | 6 10 i 17 8 Jis = AN T E 
4530, > 214) | City and South London Railway Con. о MK 1 T 
22,500 10 À Do. Ordinary (£3 paid) .. <4 —— : TT 21 3} n j- 243 X | Janay and July = 1 10) 
9.251 10 5x Do. 6% Perpetual Freterenc, 14 15 14 ?2 se — se 
637,10, Вьоса 4% ро. $% Ferpetial Debeuture — - { T 13 rs 18e 138 А 18 0 61 нб s: 
2,00 0 4 Im rial Tramways Ordinary (old £3 shares) .. ' 164 iS 168 leg 3 8 9 March & September| .. Е 
10. Preferencs . . . . 15 05 1 818 8 = 2 
87,500 10 8 , Taverpool Overhead Railway Ordinary -—— 2 107, 10 10 ри 
10,000 1) 5 | 4 Preference .. Li c e КЫЫ 16° ien TH i : ~ {- February & “August =æ a 
1000 | Bow | iy | De (раке L.C. 2777 "ШШ ай 10% 7 ^10 | 313 6 | January and July = s 
20,000 b 8/1 | New General Traction ex Cumulative Pref... 43 5 and ш ps 8 
£540,000 | Stoek 3% | Waterloo and Clty Ordinary 7p I7 T 118 120 = p" 
a In calculating the yield ou this security, allowance 2 10 11 | Јаве and December | 13) 116; 
ty, has been made for accrued interest, but not for redemption, 
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Inductor 


ALTERNATOR 


(MORDEY’S PATENT). 


DURABILITY GUARANTEED. 

NO MOVING COILS WHATEVER, E 
HIGH BPFIGIENCY, ** 
PERFECT PARALLEL WORKING, —— . ud 
WILL STAND SHORT-CIRCUITING. V 


— — 


MANUFACTURED BY 


BRUSH. ELECTRICAL ENGINEERIN 


COMPANY, LIMITED, 
29, QUEEN VICTORIA STREET, LONDON, E.C. 


Per 
COMMUTATOR ‘DRESSING 
USED DAILY 
NT a BPARKING 
la, PRINCES Н ROW, BUCKINGHAM PALACE ROAD, 
LONDON, S.W., 
And of all Dealers, Bottle. 


CAUTION ! 


WE can give incontestable T р 
Solely Manufactured under 
our own trade secrets, the 

material known from Janu- 


АЕ BOILER & GENERAL INSORANCE 
as BELL'S ASBESTOLINE. 
Mom Ge or Qu ораса COMPANY, Limited 
under our registered name of (Late The Boller Insurance and Steam Power Company, Limited), 
Snowdrift THE ORIGINAL BOILER INSURANCE CO. 
Lubricant, 


Et Head Ofico: 67, KING STREET, MANCHESTER, 


SNOW DON, SONS & Co. Ltd. Subsoribod Capital, £ 37 5,000. 


Millwall, London, E. 


MANCHESTER. z corporation Boilers and Engines Insured and Inspected. 


‚ Agent; Rates quoted to meet the 


LIVERP POOL — 2 Strang Street, ORKMEN’S COMPENSAT 


Berry & S 
Employers’ Liability Act and Common Law. 
Third Party Fidelity. Guarantee insurance. 
Individual Accident insurance. 
Upwards of 40,000 Boilers and Engines under supervision, 


— MÀ 
J. F. L CROSLAND, M.Inst.C. E., M. LM. E., Chief Engineer, 


EDWARD HADFIELD, Secretary, 
Application for Agencies Invited, 
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THE EASTERN TELEGRAPH OOMPANY'S SYSTEM AND ITS GENERAL 


CABLE COMMUNICATIONS — а 
ОЕ — 


C THE 
WORLD. 


THH 


GRAPH COMPANY 


IN CONNECTION WITH THB (LINIT EDD) 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
I2 TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES,to N Portugal, Gibraltar, Malta, Egypt, Aden, 

| and india. | 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vinoent, Brazil Argentine 
Republic, Uruguay, aiso to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 


Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, Tonquin, 
Hainan, China. 


ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenço Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychsiles, Mauritius 
and Manila. SS ee ы ешын 


By 


Telegrams should be sent from the Company's Stations— 
LONDON—1I, OLD BROAD STREET, E.C.: B, LEADENHALL STREET; 3, GREAT TOWEB STREET; 42, PARLIAMENT 


STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. LIVERPOOL—K13, Exchange Buildings. 
GLASGOW —5, ROYAL BANK PLACE. 


COMPANY'S LEVANT SYSTEM: 
Odessa, Constantinople, Dardanelles, Tenedos, Salonica, В 


myrna, Ohio, Syra, Candia, Rettimo, Canea, 8i 
Rhodes, Trieste, Oorfu, Zante, Patras, vore ul Оч ао Santa ura, Tinos, Andros, Zea, id 
e Gree B. 


This Company's Cables are worked by Muirhead’s System of Duplex and Automatic 
Curb Transmission upon ail its Main Sections. 
In sending Telegrams from Postal Stations cc 


care should be taken to mark them— V L.A. Hi A. STERN,” these moras being signalled z catuitously by 


e Postal Authorities. 

Books of Forms and Tariffs forwarded post free on application at the Company's Chief Offices as above, or at 

57, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, Old Broad Street, E. O. By Order $ GEORGE DRAPER, Secretary. 
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CONNOLLY BROS. Lr 


INSULATED 


WIRE = CABLE 


MANUFACTURERS. 


CATALOGUE FOR 1898 


Now READY. 


Electric Light Contractors and others will do well to consult our 
ЭР NEW CATALOGUE before making their engagements for thßge 
present Season. 


Works z "aov MANGHESTER. 


Telephone No. 2861. Telegraphic Address: CONNOLLYS, BLACKLEY." 


Enquiries can be sent direct, or to any of the following addresses :— 
C. F. QUICKE, 72, Finsbury Pavement, London, E.C. 
FRANCIS & SPILSBURY, 20, Bucklersbury, London, Е.С. 
S. JEVONS, Minories, Birmingham. 
UNITED ASBESTOS CO., Ltd., 127, Bothwell Street, Glasgow. 
UNITED ASBESTOS CO., Ltd., 7 & 8, Mercantile Buildings, Johannesburg. 
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STANDARD PATTERNS /75 to 2,000 Н.Р. 


Unrivalled for 
ECONOMY OF STEAM AND OIL 
ABSENCE OF VIBRATION, 
DURABILITY, SILENT RUNNING, 
HIGH SPEED, LIGHTNESS. 
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700 Н.Р. ENGINE, as supplied to Bradford Corporation for Electric Lighting and Traction. 


Over 215,000 H.P. in 0 H.P. in Use a and on Order. 


WILLANS = ROBINSON, Ld, 


RUGBY, ENGLAND. 


DAVEY, PAXMAN & & CO., ші. Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 
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We аге glad to announce that the London County Council 
has at length been pleased to withdraw its unqualified oppo- 
sition to the overhead trolley and has sanctioned its use, 
subject to Parliamentary powers being obtained by the London 
United Tramways Co., on one of the three terminal sections 
of that company's lines which lie within the County of London. 
This, we trust, is but the thin end of а wedge which, when 
driven completely home, shall signalise the adoption of electric 
traction throughout the London tramway systems. The 
section on which the use of the overhead trolley is now 
sanctioned is that between the Uxbridge-road station 
and the Askew Arms, on the Acton and Ealing tram- 
way; but this consent is granted conditionally upon the 
Company undertaking to experiment on a conduit or some 
form of surface-contact system on the two other sections for 
the electrical working of which permission was also sought. 


aE 


Іх other words, the London County Council—which 
recently decided to make an extensive purchase of London 
tramways to the tune of £260,000—is pleased to order 
that the London United Tramways Co. shall put itself 
to the expense and trouble of experimenting on the 
relative merits of different systems of electric traction, 
these experiments to be made in circumstances of great 
commercial inconvenience to the Company. We are not 
opposed to careful regard being paid to the advantages of 
rival systems; but to compel such regard in the manner 
adopted by the L.C.C. is like granting powers to a railway 
company to construct a new railway on condition that it will 
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PRICE SIXPENCE (Одро 
Abroad, d., or 16 cents, or Sr., or 70h. 


work various sections and branches of it severally on all sorts 
of systems of signalling and with every description of locomo- 
tive. Surely the place to seek information as to their working 
is where conduit lines are already in commercial operation, 
mot on а patchwork line compounded of several Systems 
working, as they must of necessity do, inharmoniously. 

— d 

Nor to be unfair to the Highways Committee of the L.C.C., 
we hasten to state that its members are not entirely blind 
to the existence, in other places, of electric trumways worked 
on the trolley and rival systems. А voluminous and highly 
pictorial report has recently been prepared by Mr. J. ALLEN 
Baxer, and has been printed by order of that Committee. 
His report, indeed, includes systems of mechanical traction 
other than those involving electric power; and 16 may be 
taken as an indication that the Highways Committee is waking 
up to the importance of the subject—now that it is about to 
own and work some 22 miles of tramway on its own account. 
If pretty pictures count for anything, the report should 
induce the Committee to prefer a conduit system; but never- 
theless we incline to believe that, when they see the prices 
they would have to pay for conduits, the ever public-spirited 
L.C.C. will advocate the trolley system after all. 

Тнк Association of Municipal Corporations, at a meeting 
last Wednesday, passed with acclamation the following reso- 
lution:— That this Association affirms the principle that, 
where local authorities had, with the sanction of Parliament, 
established undertakings for public benefit and had not failed 
in the performance of their duties, it was not right or expe- 
dient that powers should be granted to companies to compete 
with such local authorities." In view of this it is of interest 
to note that the London County Council has written to the 
PosrMAsTER-GENERAL that The Council is clearly of opinion 
that а competing telephone service is necessary"; moreover, 
the Glasgow and Huddersfield Corporations have applied for 
licences to erect publie telephone systems in competition with 
those of the National Telephone Co. The principle, there- 
fore, curiously enough, appears not to apply both ways. The 
Association, we may add, is resolved to fight the General 
Power Distributing Company's Bill through every stage. 


3 | 

Wuatever may be the destiny of Section A of the British 
Association, the voluminous discussion which has recently 
occurred in our Correspondence columns reveals astonishing 
diversity of opinion among its leaders, both in regard to the 
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need for reform and the precise nature which reform, if neces- 


has, it wil be seen, attempted to follow in Mr. ArTHUR 


sary, should take. It is to be hoped that so many forces | Wricut’s footsteps, but with a certain amount of timidity, so 


pulling in various directions will not be found to possess а 
vanishing resultant. We have been taken to task by several 
writers for our use of the phrase “ the decadence of Section A.” 
Mr. E. Н. Gairriras prefers ** immobility ” as better describing 
the state of affairs, while Prof. SinvaNus THomeson thinks 
the Section suffers from “over activity." In the face of a 
host of irreconcilable opinions, we can only add that we had 
no intention to assert that Section A is decadent, but merely 
to raise the question, whether it is not tending in that 
direction. May it be saved from such a catastrophe. 


Амохо Mr. Fournier D'ALBE's abstracts this week is one 
of a Paper by D. van Gui on the theory of coherers. The 
experiments described are particularly interesting, in view of 
Branty's Paper of last year, on which we commented at 
the time (The Electrician, Vol. XL., pp. 883 and 812). In 
that Paper the inventor of the coherer disputed Lopcz's view 
that cohesion took place, but his experiments in support of 
this are certainly by no means so convincing as are those of 
Van боик against it. We are still awaiting the recipe of 
those mixtures referred to by Ввлміү, “ which remain con- 
ductors for a moment, and return immediately, without 
requiring a shock, to their original resistance." М. Branty 
should realise that these would have not only a scientific but 
a commercial value not to be despised. 


— — 


Ir is always interesting to view a matter from more than 
one standpoint, and for this reason we publish on another page 
the opinions of an occasional contributor on the recent report 
on the proposed National Physical Laboratory, although his 
views are in many respects opposed to those we expressed in our 
leading artiele а fortnight ago. As we have already dealt with 
the matter at considerable length we will not review in detail 
our contributor's criticisms on the report, but will only refer to 
one general point raised by him. The Committee was appointed 
to consider а question clearly stated in the reference to them, 
whether a National Physical Laboratory for certain purposes 
was desirable. It would have been outside the province of the 
Committee to report that such a laboratory was desirable for 
a great deal of other work as well. The report states clearly 
that an institution ought to be established for all the purposes 
indicated in the Treasury Minute, and in $ 15 to 18 it defines 
them in greater detail. There is no need to quibble about 
the meaning of words used in the brief summary when the 
Committee's intentions can be read in the body of the report. 
It is, however, futile to discuss the matter further until we 
see what action the Treasury intend to take. If they follow 
out all the recommendations of the Committee, neither 


scientific nor industrial interests will have much cause for 
complaint. 


— — 


Ova New York correspondent informs us, in another part 
of this issue, that the Edison Electrie Illuminating Co., 


of New York, has introduced, with, it appears, a flourish of 


trumpets, a differential system of charging. The Company 


that the half measures they have adopted not only Jack the 
advantages accruing to the Wright system of charging, but 
possess little superiority over the method the Company has 
had in use hitherto. Instead of basing the differential rate 
on the maximum demand it is based on the number of lamps 
installed. Thus, although it may encourage a certain amount 
of extravagance in the case of existing consumers, it will 
induce new consumers to put in as few lights as possible. 


| Consumers will prefer to do without lamps in bedrooms, for 


instance, so as to reduce the number of kilowatt-hours that 
will be charged on the higher scale, and it is just these lamps, 
used early in the morning and late at night, which are an 
extremely profitable part of the load, and improve the shape 
of the load-curve. Failure to employ the Wright system 
proper cannot be said to be on the score of its complication, 
for by the Company's new tariff no less than four rates are 
charged. We do not вау that the maximum demand system 
is suitable indiscriminately for every district and every class 


of consumer, but we are confident that, if the new tariff 


proves а success in New York, the Wright system would have 
given still better resulta. 


— M 


Durham College of Science.—The development of technical 


electricity has necessitated the formation of a distinct depart- 


ment of electrical engineering at this college. 


Cable Interruptions.— 


Date of Interruption. 
Bissao— Bolamſnanaaaaẽ ᷓ⸗᷑ . Aug. 3. 1898 
St. Louis and Noronha ..... ............... «eee Oct, 17, 1898 
Gibraltar —Tangierõr eene rennen Oct. 18, 1898 
Pernambuco — Ceara ........... sse cernens Oct. 19, 1898 


The Webb Testimonial— We are desired by the Honorary 
Secretary of the Webb Testimonial Committee to state that 
since the date of the presentation the sum of £51. 12s. 7d. 
has been received by subscriptions and interest on the bank 
deposit. The account at the bank has now been closed, but 
the amount of any further subscriptions that may be received 
will be handed direct to Mr. Webb. 


Award of Premiums by the Institution of Civil Engineers.— 
Among the Papers read during the session 1897-98, to which 
the Institution have awarded premiums, are: The Electricity 
Supply of London," by Mr. A. H. Preece, to whom a Telford 
medal and premium was awarded ; and “ The Theory, Design 
and Working of Alternate-Current Motors,” by Mr. L. B. 
Atkinson, who obtained a Telford premium. 


The Northern Society of Electrical Engineers.—The fifth 
session of this society will be opened on Tuesday evening next 
with an inaugural address by the President, Mr. J. б 
Raworth, on * The Rapid Development of Electrical Engi- 
neering in the year 1898." Papers have been promised during 
the session by Messrs. Н. Kilgour, S. V. Clirehugh, Samuel 
Joyce and others. Meetings will in future be held on 


Tuesday evenings at the Grand Hotel, Aytoun-street, 
Manchester. 


Enclosed Arc Lamps.—In every enclosed arc lamp there 
is a resistance in series which consumes from 75 to 150 
watts, and in some cases even more. Arc lamp makers have 
striven to avoid the use of this resistance, but have finally 
yielded to the inevitable, as it is necessary for purposes of 
regulation. In the 50,000 enclosed arc lamps now in use 
there is wasted over 5,000 kilowatts. The American Electrician 
thinks there is a market for some useful translating device 
that will absorb from 24 to 5 amperes at 80 volts. 


— 
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The Institution of Junior Engineers.—The annual general 
meeting of this Institution was held on Friday last, the 14th 
inst., at the Westminster Palace Hotel, the retiring chairman 
(Mr. H. Vorley) presiding. From the council's report we learn 
that nine meetings have taken place during the year and twelve 
visits to works in and around London, in addition to the 
summer meeting at Liverpool. The special fund started with 
the object of opening an office and reading room for members 
has made but slow progress, the total collected up to date 
being only £80. The total membership is now 516, an 
increase of 96 since last year. The ballot resulted in the 


election of Mr. B. Н. Joy ав chairman and the re-election of 


Mr. W. T. Dunn as secretary. 


An Electrical Governor for Marine Engines.— Electrical 
governors for marine engines are now being tried by Italian 
engineers. Electricity (New York) states that in one form, 
recently invented, mercury is depended on for communicating 
the effects of the rising of the propeller out of the water. 
There are two mercury vessels communicating with each other. 
When the ship rolls and the propeller rises, the mercury runs 
from the one vessel to the other, and cuts out a number of 
resistances connected to contact pins which pass into the 
space above the mercury contained in the vessel near the bow 
of the ship. This causes the current round a pair of electro- 
magnets to increase, and the valve, being under the control 
of the electromagnet, closes gradually. When the bow rises 
the resistances are brought in again one by one, and the cir- 
cuit of another electromagnet is closed. This electromagnet 
also controls the valve, and it is opened. When the keel is 
level no current goes through the electromagnets. 

Electric Traction in Austria.—The City Council of Prague, 
Austria, decided last year to equip their tramway system elec- 
trically, and to use three-phase currents. The work is now 
being proceeded with, and the Street Railway Journal gives 


some particulars of the installation. The power station will 


have а length of nearly 450ft., and will be 120ft. wide and g6ft. 
high, and will contain 24 boilers, 10 triple expansion engines 
of from 750 to 1,000 н.р. each, directly coupled and three- 
phase generators, and five direct current generators of from 
300 to 400 н.р. each for direct feeding to the tramway lines. 
Automatic stokers are used worked by electric motors, which 
also drive the pumps. — Three. phase current at 8,000 volts is 
supplied to the large switchboard from which it is led by under- 
ground feeders to а distributing point, and from there to the 
various transformer stations, which are located at different 
points іг the city. The transformers at these points reduce 
the pressure to 120 volts, and from here the current for light- 
ing and power work is taken to the points of use. By the 


completion of this plant all parts of the city can be supplied 
with electric light and power, and it is thought that this 


will exercise a stimulating effect on the small industries 
of the city. 


Personal.—Mr. Richard Collett, who has been secretary of 


the Brazilian Submarine Telegraph Co. since its formation in 
1873, and has rendered the Company excellent service, has 
-etired upon a pension. Mr. Collett was born at Fairford, in 
Gloucestershire, in 1825, and joined the electrical staff in the 
service of the Atlantic Telegraph Co. as far back as 1857, 
being engaged in the attempt to lay the Atlantic cable in that 
year, In 1858 he was on board the “ Agamemnon" during 
the laying operations and remained in charge of the 
station at Valencia until 1860, when the enterprise was, for 
the time, abandoned. Subsequently, he entered the service 
of the Indian Government on the Rangoon and Singapore 
cable as superintendent at Singapore, and afterwards engaged 
with Messrs. Glass, Elliot and Co., and assisted in the laying 
of the Malta and Alexandria cable. In 1866 Mr. Collett was 
appointed trafic manager of the first Atlantic cables opened 
to the public, owned by the Atlantic and Anglo-American Tele- 
graph Companies, and in the same year assisted on board the 
“ Great Eastern ” at the laying of the 1866 cable, leaving the 
Anglo-American Co.’s service in 1870. Mr. Collett’s nume- 
rous friends will wish him many years of life to enjoy his 
well-earned retirement. Following on the resignation of 
Mr. Collett, Mr. W. H. Axworthy, who has also been with 
the company since its inception, is appointed manager ,and 


Mr. E. Steer Hodson (of the Western and Brazilian Tele- 
graph Co.) secretary, of the Brazilian Submarine Telegraph Co. 


Generous Gift to Cambridge University.—In his opening 
lecture to the engineering students on Friday last, Prof. 
Ewing announced that & gift of £5,000 had been made for 
the addition of a new wing to the engineering laboratory in 
memory of Dr. John Hopkinson and his son, who lost his 
life with him in Switzerland. The latter was to have begun 
studying engineering at Cambridge this term. The gift was 
made jointly by Mrs. Hopkinson, her son Bertram, and her 
surviving daughter. Prof. Ewing's feeling reference to Dr. 
Hopkinson's death is particularly impressive, owing to the 
keen friendship which existed between the two :— 

I feel impelled to add a few words as to the loss which our profession 
the profession on which you look forward to entering —has met with in the 
untimely death of Dr. Hopkinson. If I were to select any name to put 
before you as that of an engineer whose work and methods you would do 
well to follow, it would be his. He was a peculiarly conspicuous example 
of that union of scientific knowledge and genius with practical sagacity 
which goes to muke a great engineer. His work was brilliantly original ; 
in more than one department he led the way where a great host is 
now following. And his work was aa sound as it was brilliant. Hie 
opinion was constantly being sought, partly because it was always fair and 
unbiased—his character was too fine for anything mean or unworthy to 
fiod a place—and partly because his judgment came near to being infal- 
lible. You know that he took in Cambridge the most distinguished place 
that any student can take. He at once plunged into engineering work, 
and from that time to the end his professional life was an unbroken series 
of successes. But he made time for much original work of lasting value 
in science, and the world of pure physics is deploring his loss as much as it 
is deplored by engineers. Such a man may, I think, be said to live on, not 
only in the results of his work, but in the force of his example. Dr. Hop- 
kinson took from the first a warm interest in this laboratory and in the 
establishment of an engineering Tripos at Cambridge. It was only a few 
days before his death that he spoke to me of his intention to promote a 
subscription for the much-needed extension of the laboratory. It is a 
peculiar pleasure to me to think that this laboratory will, through the 
noble gift of Mrs. Hopkinson and of his son and daughter, be henceforth 
associated with his memory and name. 

Train Lighting.—The Canadian Pacific Railway Company 
has recently placed in service some electrically lighted cars, 
of which the following particulars are taken from the Railway 
and Enyineering Review. The system consists of a dynamo 
mounted upon the truck of the car, one end of which is sup- 
ported by a stirrup from the truck, and the other by the axle. 
It is driven by a direct gear, which revolves 2} times to every 
revolution of the car wheel. The part resting on the axle 
rests on a split sleeve. This sleeve finds its bearings by means 
of adjustable jaws, so arranged as to take up any irregularity 
of the axle, leaving the central part of the axle free to spring 
in rounding curves, and thus concentrating the weight where 
it is least felt. Thesystem of regulating the voltage is asfollows: 
Àn automatic cut-out, so adjusted as to throw the dynamo into 
circuit with the lamps upon its reaching a voltage equal to 
that of а small storage battery supply, throws it out of circuit 
upon its dropping below. The effect of this is that when the 
lamps are burning, and the train running at 20 miles 
per hour, the lamps are fed directly from the dynamo, and the 
small surplus of current goes through the batteries. When 
the speed falls below 20 miles per hour the cut-out works auto- 
matically, and as long as it continues at its low rate of speed 
the lights are drawn direct from the storsge batteries. In 
running during the day time when the batteries are full, the 
very act of turning off the lights cuts down the efficiency of 
the dynamo to & point where it generates only the normal 
voltage necessary to send current through the batteries, in 
order to keep them in proper working condition. "The arrange- 
ment appears to resemble in some respects the Stone system 
in use experimentally in this country. Our New York corre- 
spondent informs us that, if the test prove successful, all 
through trains will be similarly equipped, 


The Metropolitan Electric Supply Co.— Another slight fire 
took place at one of the stations of the Metropolitan Electric 
Supply Co. early on Friday morning last; this time at Rath- 
bone-place. The cause of the accident was exactly the same 
as that which created the fire in the South-street (Manchester- 
square) station last June (see The Electrician of July 1st), but 
fortunately the flames were extinguished before they had 
extended beyond one panel of the switchboard. The supply 
from this station was only interrupted from about 4 a.m. to 
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9:30 a.m. Since the South-street fire the Company has been | Magazine, there are probably few machine-tool makers who 
busilj at work remodelling their switehboards, and the one at | supply portable electrically driven tools as required for engi- 
South-street is almost complete. As before, the circuits are | neering and shipbuilding purposes; therefore, one is obliged 
brought to bare bars on the iront of the board, the plugs | to make such tools in one's own shop, and to buy the motors.. 
making connection with the machine bars at the back. Pre- | The writer describes the machine tools he introduced into 
cisely the same system as hitherto is employed for connect- | the shops and shipyard of the Austrian Lloyd Steam Naviga- 
ing the various circuits to the machines, by means of plugs | tion Co. at Trieste. Three types of boring machines are 
and change-over switches, but each pair of plugs now | employed, with motors of respectively 1, 14, 14 and 3 н.р. 
slides on à cord parallel to the circuit bars, so that no pair | The first two, designed for boring holes up to lin. and llin., 
of plugs can be used on any but its proper panel. The new | are provided with drill presses which can be applied in almost 
board is absolutely non-inflammable. The old teak frame | any position, and the motors can be used on a two-wheeled 
has been replaced by iron, on which the marble panels are | car, or else be placed on а small platform. А telescope shaft, 
fitted, and the multiple connections at the back are of bare | with two universal joints separates the drill and the drill 
copper in flat earthenware tubes, so that there is no rubber | press. There is a special arrangement, made by two guide 
anywhere. The array of bare charged metal, both on the | rods and a sleeve on the telescope shaft, to take up 
front and back of the board, is somewhat disquieting, as | the turning momentum produced by the drill.press. The 
the switchboard gallery is not unusually wide, but it must be | writer prefers this to flexible shafts for several reasons. In 
remembered that the old switchboard was constructed on | the third type the boring spindle is pressed down by a hand- 
exactly the same plan in this respect, and that the voltage is | wheel, the weight of the machine itself and of the workman 
1,000, not the usual 2,000. А fatal accident, which took | being found sufficient, and holding-on electromagnets are un- 
place during the repair of the switchboard in Rathbone-place, | necessary. With this machine one man can bore 400 jin. 
is reported in another column. It will be seen that it was | holes in Jin. deck plates in one day. The same machine is 
purely an accident attributable to want of care on the part of | used for countersinking, being just wheeled along from hole 
the unfortunate victim, as the charged part of the board with | to hole and pressed against the job, it being unnecessary to 
which he came in contact was labelled dangerous, the | fix it or to use the hand-wheel for feeding. In this way from 
remainder having been discharged. 800 to 1,000 holes can be countersunk in a day. The fourth, 


А А type of boring machine weighs about Gcwt., and can bore 
Present and Prospective Supply of Calcium Carbide.—The ` , | 
rapidly increasing use of acetylene has pushed the demand a п пок 1188505 „ а 
for calcium carbide so close to the present limit of available | mounted on a two-wheel truck, is used for punching Z-iron 
supply 5 n : S Bs i ons ea eh 91 0 5 5 8 2 18 Rn to a them 

age "edo: н | about. А portable milling machine, used for sinking key-ways, 
up "i pea ыз x gp V - E can completely finish key-ways (43in. by 27in. by jin.) for fixing 
edet a of de. dedi 5 5 a S rapidly eccentric ae ns а crank ia in 14 hours. The n 
7 machine milled the key-way (25in. by Зір.), ід a propeller 
in America than in ee en 1 „ = shaft 13}in. diameter in 3} hours, which time includes three- 
dd 9 95 1 5 idi 13 Шау ede: quarters of an hour needed for centering the machine, the 
tically be Aud LET or Euro abr „ labour employed being only one mechanic and а labourer. 
iem still obtains almost ‘te entire supply of 15 from: Porno о erroe ba 35 5 ше 9 05 a 
pumping out and cleaning wells, &c., in ships under repair. 
Switzerland, notably m the doen ape a: 5 Another use to which electricity is put is to drive a cylinder- 
A year ago zie 5 U : V des (on boring bar designed by the writer for boring cylinders which 
Frankfort wide ра. ii Bitterfeld, in Prussian Saxony d iin 9 70 x p 0 ое с i 1 см 
: : : g : i eel castings. 

which smelted the lime and carbon by electrical heat gene- 9 ia Be саны un ee i : in 9 85 
rated by steam 1 and s ee that 5 1 portable electrically-driven tools can replace hand labour, and 
1 = MR А 55 with ш. ар ое also save the labour involved in bringing heavy pes through 

5 | justi i ine-tools. 

аон ара а largely increased capacity. The whole car- the shops and adjusting them m fixed mac 
bide industry, so far as central Europe is concerned, 1s now 
in a transition stage, and the conditions of supply and price 
are likely to be greatly modified by the increased production 
of next year. The Compagnie Genévoise, at Vernier, on the 
Rhone, near Geneva, has greatly enlarged its plant and is 
making contracts for 1899 at a considerable reduction from 
present rates. But the most important accession will come 
through the operations of the great combination headed by 
the Schuckert Electrical Manufacturing Co., at Nuremberg, 
which, as is stated on published authority, will increase 
its capital to £1,400,000, and expects to have in operation 


during the course of next year the following carbide 
factories :— 


—— 
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MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


(To-day) FRIDAY, October 21st. 
INSTITUTION OF JUNIOR ENGINEERS. 
S p.m. Ordinary Meeting at the Westminster Palace Hotel, when. 
Sir W. H. White will deliver his Presidential Address, 
TUESDAY, October 25th. 


NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 
8 p.m, Opening Meeting of the Session at the Grand Hotel, Aytoun- 


deliver his Inaugural Address on “ The Rapid Development of 
Electrical Engineering in the year 1898." 


WEDNESDAY and THURSDAY, October 26th and 27th. 


Electrical Works, Lonza, at Gampel (Wallis)............ 2,500 н.р. | INsTITUTION OF MECHANICAL ENGINEERS. — . 
Electrical Works, Hofsland, at Sarpborg, Norway ... 5,000 „ 7:30 p.m. Ordinary General Meeting at the Institution of Civil 
Bosnian Electrical Co., lajce, Bosnia... eee . 5,000 „ Engineers, 25, Great George-street, Westminster, London, when 
Socicte Espagnole, Brega (Catalonia eme 4 2,000 


ээ 


The aggregate annual product of these four plants is esti- 
mated at 20,000 tons, capable of generating 211,896,000 
cubic ft. of acetylene. Besides these, the Aluminium 
Industry Co., of Neuhausen-on-Rhine, has this year in- 
creased its capital to £610,000 for the purpose of con- 
structing а 7,500 H. v. plant at Land-Gastein, in Austria. 
All these establishments will employ the original process, by 


which the lime and carbon are smelted together by the heat 
of an electric current. 


Electrically Driven Shipyard Tools.—At present, says F. von 
Kodolitsch in an article in the October number of Cassier's 


the following Papers will be read and discussed :—(1) “ Electric 
Installations for Lighting and Power on the Midland Railway, 
with Notes on Power absorbed by Shafting and Belting,” by 
W. E. Langdon ; (2) “ Results of Recent Practical Experience with 
Express Locomotive Engines,” by Walter M. Smith; (3) “ Mechant- 
cal Testing of Materials at the Locomotive Works of the Midland 
Railway," by W. Gadsby Peet. 
FRIDAY, October 28th. 


PHYSICAL SOCIETY. І 
б p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Agenda :—(1) "An Influence Machine,” by M. R 
Pidgeon ; (2) “The Repetition of an Experiment on the Magneto- 
optic Phenomenon discovered by Rist,” by Prof. Silvanus P. 
Thompson, F. R. S.; (5) “The Magnetic Fluxes in Meters and 
other Electrical Instruments," by Albert Campbell. 


street, Manchester, when the President (Mr. J. S. Raworth) will. 
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BELFAST MUNICIPAL ELECTRIC SUPPLY WORKS. 


The new electric lighting station of the Belfast Corporation | city as Belfast. At the present time the gas engine station 
was formally inaugurated last Tuesday by Earl Cadogan, | in Chapel-lane is working quite satisfactorily: indeed, with 
Lord Lieutenant-General and General Governor of Ireland. | much greater success and with lower costs of management, 
In recording this important event in the history of electrical | upkeep and repairs than at the commencement ; and it is not 
enterprise in Belfast, it will be appropriate if we briefly | in any way intended that the old station shall be abandoned, 
review the history of electric lighting in that city, and present | but that it shall serve for auxiliary supply in conjunction 
our readers with some description of the new works. Belfast, | with the new steam station, which has a very much greater 
like many other large cities—as was admitted by the Corpo- | maximum capacity. i 
ration electrical engineer, Mr. V. A. H. McCowen, in his| A glance at the accompanying map of that portion of 
interesting paper read before the Institution of Mechanical | Belfast which is immediately supplied with electric current 
Engineers in 1896—was slow to make advances towards the | will show the relative positions of the two stations on the 
Adoption of a system of electric supply, the Corpor&tion pre- | existing network of mains. The old station is close to the 
ferring that others should experiment and that they them- | principal streets and business parts of Belfast, but is remote 
selves should profit by the experience thua gained. Acting on | from the river, and is therefore ill adapted to the purposes of 
this principle, the local authorities, even when they did | а steam station. The new station, although on the boundary 
commence operations, began in such a small way that the | of the present area of supply, is very centrally situated as 
regards Belfast as a whole, and will ultimately become a true 
central station. 16 is very conveniently situated on the River 
Lagan, enabling condensing plant to be used without difficulty, 
and facilitating supplies of fuel and materials. The ultimate 
capacity of the buildings that can be erected on the land 
acquired for the purposes of this station is 20,000 н.>., 
but the present buildings are capable of housing only 
10,000 н.р., the land extending beyond the chimney stack 
being as yet unbuilt upon. The present pile of buildings 


Old System of Mains shown 1E 
Extensions > « 


= 1 ME : 777 ў 
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Belfast New Municipal Electric Supply Works. E 


possesses considerable artistic merit. It was designed by the 
architects, Messrs. Graeme-Watt and Tulloch, and is situated 
between East Bridge-street and the river. The principal 
facade, which is towards the street, just named, is in the style 
of the English renaissance, and is constructed in red brick 
and Giffnock stone. Owing to the soft and marshy nature 
of the subsoil at Belfast, the buildings have been erected on 
piles, no less than 1,200 having been driven for the building 
and 154 for the chimney stack, which is 175ft. in height and 
‘maximum supply their station was capable of providing was | has a diameter at the base of 25ft., the internal diameter of 
quite inadequate to meet the rapidly-growing demands, both for | the flue being 13ft. The buildings throughout are of fire- 
light and power. It is scarcely correct, however, to say that | proof construction, the floors being of concrete and steel. The 
the local authorities were not anxious to make any experi- | paving of the battery room floor is of vitrified tiles embedded 
ments or break fresh ground at all in the matter; for it is in cement, the joints being afterwards run with pitch, this 
having been found to serve best for the purposes of а 


Map of Belfast Municipal Electric Supply System. 


notable that one of the most interesting experimenta in the use 
of gas power for electric supply stations was made at Belfast. | battery room. The ground floor is occupied by the engine 
Our readers have been informed very fully of the character | house, the boiler house and accessories, the battery room and 
«of this experiment, and a complete description of the gas engine | various offices. The boiler house and engine house are each 
equipment appeared in The Electrician, Vol. XXXV., p. 410, | 200ft. in length, the latter being 64ft. wide and the former 
and from time to time our pages have recorded the progress of | 40ft. wide. Both are very spacious, lofty and well lighted, the 
this novel departure. It cannot be said that the experiment has | roof in each being carried by light steel ties. When com- 
been a failure, although it must be admitted that gas power ів | pletely equipped, the present boiler house will contain ten 
not the best suited for wholesale supply over an extensive area | Lancashire boilers, each 30ft. in length by 8ft. diameter, 
such as that which would meet the demands of so large a but three only are at present erected and a fourth 
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is being put in. Two of these boilers are fitted with 
mechanical stokers of the  Bennis and Proctor types, 
and the third is at present arranged for hand.firing. 
By this arrangement the relative merits of hand-firing and 
the various systems-of mechanical stoking can be carefully 
watched by the chief engineer, and the decision ultimately 
arrived at as to which is the best adapted to local conditions. 
Welsh small coal is usually burned, and for this the well- 
known mechanical stokers of Messrs. Bennis and Co., of 


BOILER HOUSE 


extend along the length of the boiler house, and are 
arranged so that they can be worked with spiral conveyers 
and elevators for feeding the mechanical stoker hoppers. At 
present these hoppers are filled by hand. The pump room 
adjoins the boiler house, and is extremely well arranged. It 
is equipped with steam and electrically driven pumps, built by | 
the Blake and Knowles Steam Pump Works, arranged on a dupli | 
cate feed-water system, the pipes being so designed that thefeed | 
can take place either through the economiser or direct to the | 
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COAL BUNKERS 


Longitudinal Elevation and Ground Plan of the Belfast New Electric Supply Works. 


Bolton, are well suited. Indeed, when the advantages of 
mechanical stoking in point of smokeless combustion and 
improved steam production are taken into account, it is not 
surprising to find that stations are rarely, if ever, now built 
without them, while in many older stations where hand-firing 
has been practised mechanical stokers are being introduced. 
At the end of the boiler room there is a Green's econo- 
miser, consisting of 216 tubes, the scrapers of which are 
worked by a small E.C.C. electric motor. The coal bunkers 


boilers. The motors were built by the Electric Constrachor 
Co., and are geared by spur gearing to the pump spin’ 
forming a compact and efficient arrangement. In wane 
to the electric pumps, there are two sets of horizontal dup 
cate steam pumps capable of delivering 4,000 gallons per bout. 
These are provided with duplicated steam mains. The pm 
are of the Blake improved type with their patented шоре 
outside valve motion, by which the full length of the n 
of the pump can be secured while working against 
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heaviest pressures. Ву this external arrangement the piston | utmost steadiness in running. The pump room also is 


is enabled to travel from end to end of the cylinder and so | equipped with a Kennedy water meter and an oil filter. 
obviate the steam clearance spaces which are incidental to а | Returning to the boiler room, we may note that each 


pump of the usual duplex type. These pumps are guaranteed | boiler, which works at 1801. pressure and has been tested to 
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Diagram showing manner of Running Cables from East Bridge- street to the Cable Trench beneath the Switch Gallery. 


to be at least 25 per cent. more economical in steam consump- 
tion than the duplex pump with the ordinary valve motion. 


270lb., feeds steam into a duplicate system of steam mains, 
Cushioning valves are also provided so as to ensure the 


carried by tie rods from brackets fixed in the walls or sus- 
pended from the roof, The connections to each engine consist 
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Longitudinal and Sectional Views of the Doulton Conduita, showing details of the Three-Way Joint and the House-Service Box. 
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Interior of Machinery Room, looking from below the Switchboard Gallery. View showing the Twin Balancing Dynamos in the foreground. 
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tive Panels and the Central Regulator Panel; also, on the extreme left, Two of the 


Regulator Hand-wheels on Pillars. 
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Front View of Switchboard, showing the Positive and N 


Interior of the Storage Battery Room, showing the arrangement of the Two Batteries of E.P.5. Cells, also the Connections for Regulating and Milking 
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of а Y piece provided with stop valves, and the boilers have 
two junction valves with a 5in. branch to each main. The 
steam ranges are of lapwelded mild steel, the flanges of 
wrought steel being. welded on. Copper expansion bends are 


provided to allow for changes -in length. Each boiler has three 


soiler Fronts, showing Mechanical Stokers by Messrs. Bennis and Co. 


engines being built by Messrs. G. E. Belliss and Co. and the- 
dynamos by Messrs. Thomas Parker (Limited). A fourth set 
is in course of erection. Two of the Belliss-Parker sets consist 
each of a Belliss engine placed between two 50 kilowatt: 
balancing dynamos direct-coupled on one shaft. These run at- 


A Та 
ger tm NA = Ж 

WRAP M - О ll ІР 7 | A 
View of the Electrical Connections, &c., at the rear of the Switchboard, 


Resistances and Cells. 


and Mr. James Proctor, fitted to Lancashire Boilers built by Messrs. Victor | Showing also the mechanical arrangements for operating the regulating 
Coates and Со. 
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Interior of Pump Room. 


safety valves, and the valve equipment throughout is on the 
Hopkinson patent parallel slide principle. ! 

The present equipment of the engine house consists of 
three sets of continuous-current steam dynamos, the steam 


Regulating Resistances under Gallery. 


a speed of 380 revolutions per minute, and have а varying 
voltage of from 220 to 350 volts. The larger set consists of à 
single three-crank engine, coupled direct to a 200 kilowatt 
continuous-current dynamo, capable of delivering from 440 to 
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500 volts. When worked at the higher pressure of 500 volts, 
these generators might conveniently be used for driving elec- 
tric tramways on the trolley system, but at present there is no 
definite scheme of electric traction in Belfast. Below we give 
the results of some trials of the generator sets as supplied to 
us by Mr. McCowen.* | 

In addition $о the generating sets, the engine house is at 
present equipped with motor generators and boosters on the 
Crompton principle, these being used either for balancing on 
the three-wire mains for boosting the feeders, or for charging 
the cells. 

At one end of the machinery room there is a spacious and 
well-equipped switchboard gallery, from which a splendid view 
of the machinery room сап be obtained. On this gallery 


Messrs. J. Н. Holmes and Co. have built one of the best and 
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out, as may be gathered from the view we give of this part of 
the equipment. 


feeders, eight generators, and the boosters, motors, generators 


The board is at present equipped for six 


and three-wire batteries. The panels are of enamelled slate, 
Tft. біп. high, the width varying from 2ft. Sin. to 8ft. Зір. 


| The framework of the switchboard is of steel, with teak mould- 


ings between the panels. А novel feature of the switching 
arrangements is the introduction of mechanical gear in place of 
electrically connecting the wires for the regulating resistances, 
&c. Immediately in front of the switchboard are a number 
of regulator wheels, supported on iron pillars. These do not 
directly actuate the electrical contacts controlling the regu- 
lating resistances, but operate a system of connecting rods 
and bevel gearing, by which contact-pieces, at some distance 
from the board and in & place of greater security than on the 
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DIAGRAM OF SWITCHBOARD CONNECTIONS. 


-hour Meter, with Two-way Switch for cutting it out; B, Fuse; C, Auto. Cut-out, with Fuse and Plug Contacts for low-reading Voltmeter. 
D, Shunt regulating Resistance; 


È, Duplex Fuse or Switch; F, Machine Meter; G, Shunt Change-over Switch; H, Dynamo, В, = Booster 
Machine ; J, Polarised Ammeter; K,Ammeter ; L, Voltmeter with Multiple Bwitch (all voltmeter leads have fuses in circuit); N 


most convenient forms of switchboard that we have ever met 
with. Not the least important feature of it is the admirable 
way in which the back connections of the board are carried 


* Trials of Dellis-I'arker Steam Dynamos at Belfast. 
Test 1.—700 Kilowatt Set Steam Consumption in pounds per 
Electrical Horse- Гокет. 


Load. Condensing (pounds steam). Non- condensing. 
' 20 % over 20:27 250 
Full 20:6 24:52 
$ 21:02 26:9 
à 21:57 51:55 
i 22°74 40:99 
| — ——— 
Test II.—200 Kilowatt Set. 
20 % over 22:0 24:9 
Full 22:0 261 
4 253 28:5 
4 251 355 
i 262 941 


= ster; МО, = Balancing 
, Multiple Switch to Pilot Wires, 


board, are efficiently controlled. The manner in which this 
is carried out is elearly shown in some of the accompanying 
illustrations. A similar method of control is in use for the 
regulator end-cells of the battery, for the purpose of regulating 
the battery pressure in charging and discharging. 

The battery room is on the lower level immediately behind 
the switchboard, and controlling shafts, operated from the 
switchboard, pass down through the floor to the regulating 
switch on the battery room wall. The battery room is at 
present only equipped with one-half of its possible storage 
capacity—viz., with two batteries each of 130 E. P. S. cells of 
the Faure-King type. The normal capacity of these cells is 
500 ampere-hours for five hours, but they are capable of 
developing 800 amperes for one hour’s discharge. The 
arrangements for milking up the cells are the most perfect 
we have ever seen, both mechanically and electrically. Over- 
head, throughout the battery room, are a number of movable 
contact connectors, by means of which any cell may be milked 
from the hospital cells. The electrical connections for this 
operation are clearly shown in the illustrations. We may 
here say that the ingenious but apparently impracticable 
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system of telescoping the electrical connections of the 
batteries for the purposes of regulation has been abandoned. 
This method was introduced by Prof. Kennedy into the old 
station, but it has been found that the irregularity of charging 
and discharging the overlapping cells, and the difficulty of 
coping with this, is more marked in such an arrangement 
than with the ordinary end connector contacts. At present 
‘there are 45 end-cells on each battery, these being, in each 
case, at the middle wire or inner end of the battery. Thus 


Elevation showing the Arrangement of Rack Gear and Rods for Operating 
Regulating-Resistances below Switch Gallery. 
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Plan, Elevation and Part-Section of the Arrangement for Supporting 
Resistances for the Boosters and Balancing Machines beneath the Switch 
Gallery, showing the Hand Wheels and Mechanical Gear in Position. 


90 cella in series are regulator cells, and by an ingenious 
arrangement Mr McCowen hag succeeded, by means of a local 
circuit, in charging up these independently of the other cells 
in the battery, the charging being effected from one of the 
motor-generators running at a low pressure. While the two 
main batteries, therefore, are working on the feeders or 


—— — 


general supply, the out-of-use regulator cells may be charged up 
to their proper limit. This arrangement is found to work much 
more smoothly and satisfactorily than the telescope system. 
Distribution from the new station is on the three-wire 
continuous-current low-pressure system, which has been 
selected with & view to the combined working of the two 
stations over an extended area. In the early days of electric 
lighting а certain amount of bare strip was laid down, but 
owing to the marshy nature of the Belfast soil this has not 
proved successful, and no more strip has been put in. The 
cable system, however, is practically entirely one of covered 
core, and Callender’s Cable and Construction Co. have, from 
the first up to the present time, supplied cables of this 
description. For the original network a certain amount of 
cable was supplied by W. T. Henley's Telegraph Works 
Co., but by far the major part of the cable system is of 
Callender’s make. There are short lengths of lead-covered, 
armoured three-core cable, but the cables, as a rule, are of 
single core, the feeders varying from 0'2 to 0:525 sq. in. 
section, the distributors being 0-2 sq. in. on the outers and 
0-1 sq. in. on the middle conductor, excepting on very long 
lines, where 0:2 sq. in. section middle conductor is put in. 
Also, in one or two places on still longer lines, 0-2 sq. in. 
section is used in the middle and 0:3 sq. in. for the 
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Diagram of Connections for the Hospital Cells. 


30,000ft. of roadway frontage have been put in, and there 
are in all some 250,000ft. of single duct. Practically 
the whole of the drawn-in cable is carried in Doulton 
conduits of the standard type, with either two, three or six 
rectangular ducts, each 21in. square. On account of the soft- 
ness of the soil in which these are laid, the joints bave 
had to be specially strengthened by means of a locked 
cover and chair specially designed by Mr. McCowen for the 
purpose, this being of cast-iron pieces clamped together and 
bolted in position. The interior of the joining pieces 1s 
recessed, and the upper piece is provided with an aperture 
through which is poured rapidly setting bituminous compound, 
which entirely surrounds the ends, but is prevented from 
entering the ducts by the patent expanding joining mandrils 
employed by Messrs. Doulton, one of which is inserted into 
each duct-while the joint is being made. Thus perfect con- 
tinuity is secured throughout the duct, while the bolted covers 
and chair give ample rigidity to the conduit to enable it to 
withstand a subsidence of the soil. Branch coupling con- 
nections are provided for in the following manner: At = 
able intervals in the line of conduits special lengths are a 
which are grooved during manufacture in such a way at 
while strength is preserved, a longitudinal division can 
made by means of a chisel when desired. When a T con 
nection is required, the upper portion of the split length is 
detached, giving access to the cables. The cable joints woe 
been completed, a.junction cover, made for the үр 
substituted for the piece which has been detached. This cov 
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is fitted with & cast-iron socket piece to take the service pipe. 
Details of the service box, as applied to & six-way conduit, are 
shown in an accompanying illustration. It may be interesting 
to state that the most distant point at present supplied with 
current is 2} miles from the new generating station. 

The following is a list of the contractors and manufacturers 
whose machinery and plant have been adopted for the Belfast 
municipal electric supply works, including both the old and 
the new stations :— 

New Works. 


Steam dynamos Thomas Parker (Limited). 


Steam engines G. E. Belliss and Co. 
Motor generators & boosters... Crompton and Co. 
Воцеан аади Victor Coates and Со. 
Steam and water pipes, &c...... "Victor Coates and Co. 
Storage batteries . Electrical Power Storage Co. 
Switchboard ........................ J. H. Holmes and Co. 
Gees жайташ Callender's Cable & Construction Co. 
Conduita ааа военна Doulton &nd Со. 
Cast-iron pipes and street 
boxes, &с......................... J. Shaw and Co. 
Buildings .................. . J. W. Stewart. 
Auxiliary motor . Electric Construction Co. 
Steam- feed pumps .. .. ......... Blake and Knowles Steam Pump Works. 
Mechanical stokers . . Bennis and Co. and James l'roctor. 
Water ше{ег........................ T. Kennedy. 
OLD Works. 
Low-speed gas engines Dick, Kerr and Со, 
High-speed gas engines Acme Gas Engine Co. 
Duane Siemens Bros. and Co. 
Storage batteries Electrical Power Storage Co. 
Cables RETE Callender's Cable & Construction Co. 
and Henley's Telegraph Works Co. 
Copper strip ................... British Insulated Wire Co. and Messrs. 
Curtis. 
Air compressors . Kerr, Stuart and Co. 
Switch board eneses J. H. Holmes and Co. 
Buildings oe e.  M'Laughlin and Harvey. 
Cast-iron work.. . R. Maclaren aud Co. and Shaw and Co. 


Before concluding this description of the electrical under- 
taking in Belfast, it will be of interest to give some particulars 
in regard to the charges for supply and kindred matters; also 
details of the progress made in the reduction of working costa 
and improvement in the revenue of the system. Dating from 
July 1 last, the charges for lighting were 7d. per unit for the 
first 1} hours’ average total used on the consumers’ maxi. 
mum demand, and 2d. per unit afterwards. A special price 
of 5d. per unit is made for churches and other places of 
worship. For power and heating purposes, the charges are 
Ad. per unit for the first 14 hours, and 124. per unit after- 
wards. Mr. McCowen has devised a very serviceable and 
effective system of hiring-out motors, the motors being 
actually supplied by the electricity department. The charges 
for this service range from an annual rental of £2. 10s. for a 
} н.р. motor to £12. 10s. for а 10 н.р. motor. Meter rentals 
range from 2s. 6d. per quarter for 10 amperes up to 153. per 
quarter for 500 amperes. 

In our issue for Sept. 23, p. 712, we published, in our 
usual form, an analysis of the Board of Trade return of the 
Belfast municipal electric supply works for the two years 
ending respectively Dec. 31, 1896, and Dec. 81, 1897. It 
will be seen on reference to this analysis that the total capital 


expended up to the end of last year was £52,065. The 
amounts expended on the new works are approximately as 
follows: 
Fill 88„ EP £21,500 
f -——-———— 22,500 
Road work and cables 18,000 
Incidentals «iiec ese tete Е ———Ó 5,000 
juri £65,000 


The total revenue during last year was £5,266, as against 
£4,057 in the previous year, while the total expenditure out 
of revenue was £2,974, as against £2,505. Thus the working 
profit for the year increased from £1,553 to £2,292, this last 
figure representing 5} per cent. on the mean capital expended. 

In concluding this article we take much pleasure in acknow- 
ledging our indebtedness to Mr. V. A. Н. MeCowen, the Cor- 
poration electrical engineer at Belfast, and consulting engineer 
for the entire new scheme of works, for the great courtesy with 
which he placed information at our disposal, and rendered us 
personal assistance during our recent visit to the works. 


THE CRIPPLE CREEK ELECTRIC RAILWAY. 


The electric railway in the Cripple Creek (Colorado) mining dis- 
trict holds a position—in point of altitude—above any other exist- 
ing electrically-drivenline. The following description is ап abstract 
of an article in Engineering News :—The Cripple Creek District 
Railroad connects Cripple Creek and Victor, running directly over 
the top of the monntains between, instead of running around them 
on а fairly easy grade. It is a suburban road, and is intended to 
connect with a through electric line from Cripple Creek to Colorado 
Springs, when the latter shall have been built. By running over 
the mountains the District Railway reaches a part of the camp that 
the steam roads in the locality do not, and thus secures an excellent 
passenger traffic. The road was completed in December, 1897. 
The rcad is six miles long, it being three miles each way from the 
station at Midway, on the summit of Horseshoe Pass. There is 
about 1,000ft. rise from Cripple Creek to Midway, at an altitude of 
10,500ft. Оа the south-east side the descent to Victor is only about 
700ft., though much development was required on this side the same 
ав on the other. There is considerable 64 and 7 per cent. grade, and 
one piece of 74 per cent. grade at the east edge of Cripple Creek. 
Ав it comes where the rails are made slippery in muddy weather 
by waggons crossing the track, it is difficult running over it, and 
much sand is used at such times. Curves as sharp as 60deg., or 
about 100ft. radius are used. The track is elevated jin. per degree 
of curve up to біп. The grade is compensated on curves at the rate, 
of 0:03; 60lb. rails are used. Three cars comprise the present 
rolling stock. These are each 403. long and weigh, with 
motors, 19 tons. Two 57 н.р. motors are used, both at one end. 
There is but little platform room, one-half of the space for each 
being taken up by the vestibule for the motorman. In the veati- 
bule is the controller and also the air brake compressor and appli- 
ances. The car has two four-wheel trucks, and 3in. tread wheels 
are now used, but are to be replaced by 4in. A second-hand Arm- 
ington and Sims engine is at present used at the power station at 
Cripple Creek, and as it can work up to only 175 H. p., only one car 
at a time can be drawn up the hill. Two are run regularly, one 
always descending. A 6-pole dynamo is used, and the current goes 
out over the 2-wire feeder line at 550 volts, reducing to 480 and 450. 
on the line, however. This feeder line runs directly across the 
country and is tapped where it crosses or comes near the track— 
about ten times. The trolley wire is No. 00. The bonds for rail 
joints are No. 0000, No. 00 being found too light. The cars have 
a seating capacity of 40, though J00 people are often carried at a 
Joad. Immediately on starting down hill the air pump is started 
going. Straight air is used, the pressure in the cylinder being kept 
at 70 to 80lb., while the average pressure applied is about 30lbs. 
The steel brake-shoes used wear out in about three weeks. During 
the winter, when a snow storm is in progress, a car is kept running 
all the time to keep the track clear, the track-scraper being used: 

The District Railway is only a connecting link in an electric road 
that is intended to run from Colorado Springs to Cripple Creek. . 
This line will join the portion alreadly built at Midway on top of 
the pass. It will be 28 miles long, 14 miles each way to Colorado 
Springs and to Midway from the divide or summit of the Rampart 
range. The elevation of this pass is 10,200ft. The maximum 
grade will be 7 per cent. The engineer is Mr. Н. I. Reed, of 
Colorado Springs. The preliminary survey from Colorado Springs 
runs up Bear Creek canon to the divide, where there is now being 
feted a water-power station. As is well known, the city of 
Colorado Springs obtains a large part of its water supply from the 
slopes of Pike’s Peak in this vicinity, and the extremely high alti- 
tude of the heads of the supply allows of a great fall being used 
for power purposes, even at this great elevation. By an agreement 
with the city, the Railway Company has the right to take water from 
the former’s main supply pipe here, the water to be returned to 
the city's system further down. A fall of 700ft. in less than half- 
a-mile is secured, sufficient for the development of 600 H. v. 

From the divide over to Midway the distance by the transmission 
line is 8:3 miles. This line and the transformer station at Midway, 
with its three step-down transformers and switchboards, are now 
completed. The transmission is three-phase, three-wire, and the 
voltage is reduced from 6,300 to 550 volts at the station. There 
are to be two more power stations built on the west side of the 
divide, but whether for steam or water power is not yet known, it 
depending on the developments regarding supplies for the last.. 
Through the inhabited portions of the country traveraed by the road 
the usual overhead trolley system will be used, but for the 
remainder of it the third rail system will be used. The cars will be 
во constructed that they can be attached to any steam railroad 
train. There are intended to be 30 trains а day, ten passenger 
aud five freight each way—the running time of the former between 
Cripple Creek and Colorado Springs will be a little over on» hour. 
At Colorado City (25 miles west of Colorado Springs) it is proposed 
to build a number of new reduction works to treat. the vast 
quantities of low grade cre that it will then become possible to ship. 
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THE INSULATION OF LIGHTING NETWORKS, 


It is every central station engineer's endeavour {0 run his 
plant in such а manner as to preclude, so far as possible, an 
interruption of the supply from any part of his network of 
mains. In some cases his solicitude is even extended to the 
consumer’s premises, and he prohibits the employment of 
main fuses outside his own control and even issues laws— 
sometimes observed, sometimes disregarded—as to the size, 
material, position and attachment of the circuit fuses within 
the building. Most engineers are, however, content to see that 
their distribution mains are always charged, and that thecon- 
sumer is provided at all times with the correct declared pressure 
at his terminals. Causes of interruption of supply may broadly 
be classified under two heads—failure in the boiler or engine 
room, and failure on the outside network. Thanks to frequent 
inspection and to duplication of plant an interruption of the 
steam supply is most rare, and except in such cases where two 
machines have broken down simultaneously at an hour of heavy 
load, as recently happenedin the City of London, thereis always 
sufficient reserve plant to allow margin for an accident to an 
engine or dynamo. Switchboards have been s source of 
trouble, an instance of which was the fire at the Manchester- 
square station last summer, and the one at Rathbone-place 
last week, but such occurrences are usually traceable to 
obsolete design, and they seldom happen nowadays. 

Outside the central station entirely different conditions 
obtain. The employment of ring mains is not an absolute 
safeguard from disconnection in case of short-circuit, and even 
the duplication of cables on Mr. Anprews’ ingenious system 
could hardly be extended to the distribution mains with 
out enormous complication and expense; moreover, the {0 
lavish use of fuses on the distributing network is spt € 
lead to too great a frequency of local interruptions. Makers 
of transformers should be touched by the amount of confidence 
shown in these pieces of apparatus. It would be interesting 
to compare the extent of the reserve at full load in various 
transformer stations, and to know what would be the probable 
extent and duration of the disturbance toan important second: 
ary network caused by the failure of one of the largest 
transformers at an inconvenient hour. Yet we wonder on 
how many alternating systems it is the practice to mane 
daily or weekly insulation tests of the sub-station a 
although such tests could be easily carried out 010001) 
during the hours of light load. Many central station eae 
pride themselves on daily or continuous tests of their 0 
tribution network, But if we examine these tests we fin 
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they often amount to very little. In cases where the engineers 
have not been prevailed upon to earth any one of their two or 
three mains, the continuous test is usually by means of ** earth 
lamps —i. e., two lamps in series, the connection point 
between the two being earthed. The flooding of a conduit 
would probably occasion very little difference in the brilliancy 
of these lamps. In rare cases only is a proper test made each 
day by noting and recording the currents passing through an | the Dauphiné mountains, of an old French family of peasant 
ammeter connected successively between each main and earth. | landowners. After receiving some technical training at the 
A high-resistance voltmeter, about the least sensitive instru- | Ecoles d’Arts et Métiers at Aix, he found employment as 
ment that could be used for the purpose, is often considered | draughtsman and in superintending the erection of metal 
more suitable for this test than an ammeter, and the important | Works, in various parts of France and in England. In this 
reading from the middle wire is often omitted or taken with a renal he was Messrs. De Bergue . 
. . raughtsman for three years. About the year 1872, М. Faure 
small degree of approximation, for the reason that the same | erected the works of the Cotton Powder Co., in Faversham, for 
' open scale” instrument is used for all three observations. On | the manufacture of the explosive “ tonite,” invented by him. 
earthed three-wire systems the use of an ammeter between the | He was also the inventor of the distress signals largely used 
earthed ’bus bar and earth, as directed by the Board of Trade, 
affords a continuous test, which is reliable to a considerable 


by the Board of Trade and the Mercantile Navy, and he 
wrote two or three articles in the Mining Journal on thermo- 

extent if the instrument is sensitive enough for slight varia- 

tions to be recorded. But even in this case, where the fault 


chemistry as applied to explosives. Although there is a 
resistance of the middle wire is relatively unimportant, a 


record in 1872 of an attempt of his at obtaining a secondary 
battery, it was between the years 1878 and 1880 that his 
simultaneous partial earthing of the two outer mains might 
either have no effect on the ammeter reading, or actually 


well-known pasted cell was invented, which was subsequently 
improved by the modifications of Sellon and Volckmar, and 
manufactured by the Electric Power Storage Co. in this 
decrease it. Undoubtedly this continuous test should be sup- 
plemented by a periodic one for which the earth connection 
is momentarily disconnected or varied in resistance. The 


country. During later years, M. Faure's attention has been 
directed towards the solution of various other electro-chemical 
simplest and quickest method to employ for this is probably 
the shunted ammeter method, applied to the middle wire. In 


problems, including the manufacture of aluminium, and quite 
recently he was interesting himself in the development of the 
some cases the practice is to be recommended of disconnecting 
sections of the network and testing them every three, six or 


petroleum motor and auto-car. It is, however, for his work 
in connection with storage batteries that we owe most to him, 

twelve months, as is we believe done in some English towns and 

several abroad. Instances where the outer conductor of high- 


and for which, in the history of the electrical industry, his 
pressure concentric feeders is earthed on one pole of the 


name will be best remembered. 
CONTEMPORARY ELECTRICAL SCIENCE. 

station generator are now fairly numerous and periodic insula- (Compiled by Е. E. Еосвмікв p’Axse. | 
tion tests of these when disconnected from the supply should Elastic-Solid Experiments.—In an article on “The Com- 
certainly be . made. Before external injury can create а pressibility of Colloids” Carl Barus details some remarkable 
short-circuit in a concentric cable a bad fault to earth must | experiments bearing upon the propagation of one solid 
take place, and the latter can be easily detected a considerable | through another, which have an important bearing upon 
time before the inner insulation is likely to fail. the elastic-solid theory of the ether. Coagulated gelatine 

The fact that the distributing network of a system of supply solutions were subjected to pressure from à mercury 
is the only part that cannot be duplicated is reiterated by column in a capillary 9 85 The лч decer е. 
members of the profession almost as often as the phrase mould tard un кы bolo um SEA olloid 180 8 
relating to the extreme youth of electricity is uttered by lay even 20cm., long. The phenomenon repeated itself at inter 
orators ; and yet most central station engineers are much more 
ignorant of the actual state of their mains than of the 


vals, even at constant pressure. On removing the pressure 
the droplets, each less than O'lmm. in diameter, would drop 

plant which is duplicated. By systematic testing, however, down again upon the mercury column. The explanation of 

itis possible to detect defects in the network long before they 

are serious enough to threaten an immediate interruption of 


the projection upwards may be put in this way: At a certain 
pressure the elasticity of the gelatine immediately adjoining 
any part of the supply ; aud there is almost invariably time and 
opportunity to locate the fault, whether by purely electrical 


the mercury gives way, and a drop of mercury is forced into 
the colloid. The gelatine behind the drop is in a kind of 
methods or with the aid of the senses of sight and smell, and 
to repair it before it has endangered the central station's 


triturated state, and transmits pressure almost like a liquid. 
This pressure cannot be resisted by the gelatine in front, and 
reputation for infallibility. No doubt a thorough system of 
testing and inspection would be almost an impossibility on 


the drop travels upward, with great speed at first, until the 
gelatine behind begins to recover its colloid state, and ceases 
some of the old systems, the networks of which have been 
expanded to several times their original size, and would be a 


to transmit the full hydrostatic pressure. Thus the drop 

travels more slowly and eventually stops. The important 
point is that an elastic solid is found to behave in certain 

very great expense on others which have been designed with- 

out adequate provision for disconnecting into sections ; butin 

the majority of more modern supply works, and in all those 


circumstances like a fluid. A temporary liquefaction“ of 
the ether may be observed in the electric spark. If the ether 

about to be built, there is no reason why important details of 

this sort should not be attended to in & most perfect manner. 


is really the rigid and immovable solid it is largely supposed 
to be, and motion is associated with its liquefaction, we may 

True, such systematic testing and the provision for it would 

cost money, but more than the sum it demanded would un- 


possibly at some future time speak of potential energy as 
doubtedly be lost to the owners of the station by an interrup- 


strained ether, and of kinetic energy as liquefied ether. 
(Barus, Amer. Jour. of Science, October, 1898.) 
tion of the supply for five minutes at about six o’clock of a 
winter's evening. 
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CAMILLE A. FAURE. 

We regret to announce the death, last month, of M. C. A, 
Faure, whose name is familiar to all electrical engineers in 
connection with the pasted type of storage battery. 

Camille A. Faure was born on May 21, 1840, at Vizille, in 


Theory of Coherers.—Two theories have been put forward to 
account for the loss of resistance experienced by powdered 
conductors when subjected to the action of electric waves. 
Branly sought an explanation in а modification of the dielec- 
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tric separating the metallic particles. The modified dielectric 
he supposed to be endowed with conductivity. He was led to 
this explanation by the observation that the metallic grains 
could be embedded in wax or resin without losing their 
characteristics in ‘this respect. Lodge, on the other hand, 
assumed that a temporary metallic contact was established 
between the separate grains, the electric waves acting as a 
kind of flux. D. Van Gulik now describes some experiments 
which are to decide between the rival theories. The results 
are entirely in favour of Lodge’s view. He observed the 
action of electric waves upon a gap between the spherical 
ends of two platinum wires only 0:02mm. thick, whose dis- 
tance apart could be delicately adjusted under a microscope. 
Minute sparks could be seen to traverse the gap under the 
influence of electric oscillations, When the distance was 
reduced to 0:004mm. the knobs were drawn together, and 
remained sticking together after the radiation had ceased. An 
even more decisive experiment was made with two mercury 
drops rendered non-conducting by a thin surface contamina. 
tion of chalk. It is known that as soon as actual contact 
between the metallic surfaces is established, the drops must 
coalesce. This they did under the influence of electric radia- 
tion. Had Branly’s theory of a modified dielectric" been 
true, the drops would not have coalesced. The actual process 
of the establishment of contact may be imagined thus: A 
minute spark perforates the dielectric, and bores, so to speak, 

Very small particles are torn off the 
metallic surfaces, and are lodged in the tube," thereby form- 


This bridge is, of course, 
destroyed by the slightest shock. 


[VAN болк, Wied. Ann., No. 9.] 


Construction of Coherers.—K. Dorn has examined various 
metals under diverse conditions as to their suitability for pur- 
poses of wireless telegraphy.: The noble metals platinum, 
gold and silver, when used for coherers, gave practically no 
change of resistance. Curiously enough, most specimens of 
nickel, recommended as that metal is by Marconi, were found 
to be useless. To attain any success it was found necessary 
to take some metal which easily rusted. Iron gave good 
results, especially after a short exposure to air. Copper, 
immediately after filing, showed no reaction. After five hours 
a slight change of resistance was observed, and in three weeks 
the filings had matured to such an extent that the initial 
resistance was 800,000 ohms, instead of 1 ohm, as before, the 
resistance after radiation 10 ohms, and after concussion 
restored to 187,000 ohms. The influence of a tuning fork 
reduced the resistance to 10,000 ohms. All these results point 
to a considerable influence of the surface oxidation of the 
metal. But that the gas in the tube is also of importance is 
shown by the fact that exhaustion of a tube containing plati- 
num filings reduces its resistance. Neither exhaustion nor 
heating have any influence upon a tube with aluminium filings. 
In this case the oxidised layer, Alg, is unaffected by the 
presence of air, and, as regards moisture, its withdrawal would, 
if anything, increase the resistance of the surface layer. In 
tubes containing nickel, iron, copper, or zinc heating leads to 
a diminution of the resistance, instead of an increase. In 
the case of zinc, and possibly of copper, an explanation may 
be sought in a sublimation of the metal; but in the case of 
nickel and iron this effect of heat is at present unexplained. 
It is certain that the behaviour of metallic filings is dependent 
upon many various conditions, which it will be difficult com- 
pletely to unravel. 


[DonN, Wicd. Ann., No. 9, 1898.] 


The Electric Eye.—To further study the possibilities of his 
electric substitute for vision (see Electrician, Sept. 80, 1898, 
p. 737), M. Dussaud devised а mechanism for rapidly altering 
a relief image of a moving object. A long band containing 
guch reliefs was moved along just under an aperture of the 
size of one of the images, the displacement being very sudden, 
with any desired interval of rest between. This is the prin- 
ciple adopted in the kinematograph, as distinguished from 
Hdison's kinetoscope, where the motion is continuous and the 


| absorbing X-rays. 
| between density and reflective power. 


little training it was quite possible to recognise the motion of 
the objects, the sudden change from one image to the other 
being unperceived. Blind persons are thus enabled to learn 
to recognise the motions and displacements of visible. objects. 
Among the objects studied are a wave breaking on the shore, 
branches waving, and birds flying through the air. The 
invention, if successfully carried through, wil be a priceless 
boon to the blind millions. 


[Dussaup, Comptes Rendus, No. 14, 1898.) 


Reflection of Cathode Rays.—Experiments on the reflection 
of cathode rays are rather difficult on account of disturbances 
due to magnetic and electrostatic deflection. H. Starke has 
overcome the objections urged on this score by projecting the 
rays from a side tube into a spherical vessel, in the centre of 
which a flat metallic mirror is mounted, which can be moved 
about a vertical axis from outside. After reflection, the rays 
are caught in another side tube at an angle of 60deg. to the 
first. This side tube contains an electrode constructed on the 
principle of Faraday's ice-pail, so as to absorb the whole of 
the charge reflected by the mirror. The first and most 
important observation made was that as long as the same face 
of the mirror was turned towards both the tubes the orienta- 
tion of the mirror was of no account. The galvanometer 
showed a constant deflection, This means that the reflection 
is diffuse. Lenard, in his classical experiments, proved 
that air is a turbid medium for cathode rays. Starke shows 
that to these rays the most finely polished surface is 
rough. When the mirror is not left insulated, but put to 
earth, the deflection of the galvanometer is much reduced. It 
may be restored by charging the mirror to 50 or 60 volts by 
means of a battery, that being the potential to which the 
mirror is charged by the cathode rays. As regards the reflec- 
tive powers of the various metals, they may be arranged in 
& series in which the denser metal has always the greater 
reflecting power, just as it has the greater power of 

But there is no strict proportionality 


The ratio between 
the reflective powers of platinum and aluminium is only 1'7, 


whereas their densities are in the ratio of 8:8:1. Further, 
the difference in the reflecting powers of platinum and copper 
is very small, whereas that between copper aud aluminium, 
with & similar ratio of densities, is very large. 


(SrAnkE, Wied. Ann., No. 9, 1898.] 


A NATIONAL PHYSICAL LABORATORY. 
BY C. E. 


Within recent times а feeling of hope has been slowly but 
surely spreading, that the claims of science on the State 
would yet be adequately acknowledged, and that Great Britain 
would ere long contribute to the advancement of science, on 
а scale worthy of its place amongst the nations of the world. 
The report, recently issued, of а Committee appointed by the 
Treasury to consider this matter, has brought this hope near 
to, perhaps within sight of, realisation. The conclusions of 
the Committee, in which the report is summed up, whilst 
very explicit on three points, are vague and indefinite on what 
is after all the crux of the matter, viz., the scope and purpose 
of the proposed laboratory. It is, of course, possible that 
this vagueness is intentional, and that, having indicated in 
their report the trend of their opinion on this point, the 
Committee purposely leave these details to further action on 
the part of the Treasury. However that may be, the report 
must receive the fullest consideration in order that the new 
institute shall be wortly.of the Committee and of the nation. 

It was remarked in T'he Electrician that the attitude of the 
Prime Minister was, in February, 1897, not at all favour- 
able to the proposal—an attitude that is easily understood 
from his remark that ‘rescarch into the secrets of nature 
affords a horizon to which there is no end for bound. 
It is evident that the impression made upon Lord Salis. 
bury's mind by the deputation, as to the object they had 


| in view, differs very considerably from that implied in the 
illumination intermittent. M. Dussaud found that with a | Treasury minute of instructions to the Commi 


tee. In 


—— 
— — — 
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the latter it is not a provision for indiscriminate research, 
but, broadly speaking, means and appliances for improved 
measurement. The difference is very important, and there is 
little doubt that the newer view would favourably impress 
Lord Salisbury's mind. 

When we compare the functions of the proposed laboratory, 
аз set forth in the Treasury minute, with the terms used in 
conclusion 1 of the Committee we find again & very consider- 
able change. The minute speaks of “testing and verifying 
instruments for physical investigation" ; also of ** constructing 
&nd preserving standards of measurement." Conclusion 1 
reads for standardising and verifying instruments.“ 
that the conclusion omits the words here printed in italics. 


Again, the minute speaks of the ‘‘ systematic determination 
of physical constants and numerical data useful for scientific 
and industrial purposes." Conclusion 1 reads, ‘ог testing 


materials, and for the determination of physical constants.” 


Note 
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Royal Society Committee will, therefore, induce doubts in 
many scientific minds; and to a wide circle of practical men 
it will appear that this feature of the scheme prevents the 
possibility of any industrial usefulness being found in the in- 
stitution. It is perfectly true that these two opinions are 
extreme, but they exist, and have a more or less real founda- 
tion. 

As put, the conclusion allows the commercial interests to 
have a small supplement to the control of the Royal Society 
Committee. I believe it would be better if this controlling 
committee were more directly representative of the various 
bodies in the country representing scientific and industrial 
interests. | 

Conclusion 4 opens up а very serious question, requiring 
much fuller consideration than it has had, either in the report 
or in the conclusion, viz., the connection between the new 
laboratory and a department of the State; and the connection 


ing to units of measurement which have been generally 


Now, having regard to these differences, the question 
arises, does the institution foreshadowed by the Committee 
in conclusion 1 constitute an improvement on that indi- 
cated in the Treasury minute? Perhaps, the answer to 
this question may be better obtained by first attempting a 
definition of the ideal National Physical Laboratory, and 
examining how nearly the two schemes approach the ideal. 
The word physical is taken in its widest sense as applying to 
our whole knowledge of the material universe. The words, 
National Physical Laboratory, may then be taken to imply an 
institution in which appliances, materials and а skilled staff are 
provided by the State for such work in the elucidation of physical 
phenomena as is national or international. Comparing with this 
definition the scheme set forth in the Treasury minute, there: 
does not appear any very considerable divergence if we eliminate 
uncertainties arising from the use of the words standards 
and“ standardising.“ These words have been used as apply- 


between the laboratory and similar existing institutions, 
either those under State control or those which have a 
semi-public or semi-private character—say, for instance, the 
Faraday Institute. The Consultative Body, such as is indi- 
cated, would doubtless be of great use to the Board of Trade 
in its supervision of the two laboratories mentioned, 
the Standards Office and the Electrical Standardising 
Department. It should be noted, however, that the standards 
dealt with by these two laboratories have a very different 
basis. Those dealt with by the Standards Office are concrete 
embodiments of units which have no definite scientific basis, 
and their relation to any corresponding unit having a scien- 
tific basis is not generally standardised. On the other hand, 
the units dealt with by the Electrical Standardising Depart- 
ment are, or were in 1890, the latest approximations to units 
which have a definite scientific basis. In the case of the 
former units it is not easy to conceive circumstances which 
would change their value; but in the case of the latter units 
it is quite conceivable that improved appliances might make 
it possible to get closer approximations to the scientific value, 
and might ultimately render necessary a change in the 
magnitude adopted as the standard. For these reasons it 
would not be advisable that the body referred to should 
have any direct control in respect to the two laboratories 
mentioned. For both it might suggest changes in methods 


accepted, but are not invested with any legal value. The 
primary meaning of the word ''standard" is, of course, a 
unit which has become a national standard by Parliamentary 
‘or other State process. When the uncertainties thus arising 
have been removed the divergencies will be found not very 
considerable. On the other hand when we turn to con- 
‘clusion 1 of the Committee we find that the institution there 


set forth, in so far as it can be definitely understood, diverges | Of comparison or changes in the magnitudes of units, but these 
very seriously from that of our definition. Conclusion 1 would | Should be offered as suggestions for consideration by the 
appear to imply а laboratory which should absorb all existing | Board of Trade. It would be better, indeed, if in the case of 
institutions wherein instruments or appliances are compared both these laboratories such an addition to their usefulness 
wth definite, or with standard units: all institutions, mainly | Could be made as would enable them to examine with their 
private but not entirely so, wherein materials are tested. This, own appliances many of the Difficult questions," “ Modifi- 
it is to be feared, is an extension beyond the terms of the | cations” and “ Developments referred to in this conclusion, 


Treasury minute, which is neither wise nor prudent. In | а they have been indicated in the body of the report. 
working out a scheme details might, of course, be embodied | 


to safeguard existing interests, but it appears that these 
interests would not be touched by & laboratory according to the 


Treasury minute, and it is not easy to see any considerable 
advantage to compensate for this serious disadvantage. 

When we turn to the report for further light on Ше 
conclusions we find that the Committee were anxious to make 
the institution more or less self-supporting, and have 
allowed this feeling to weaken their scheme. It has been 
freely said that nothing short of a self-supporting scheme can 
have any hope of consideration by the Treasury. Whatever 
truth there may be in this—and it has some foundation— 
there is no restriction of this nature in the Treasury minute. 
It would, therefore, we believe, have been wiser had the Com- 
mittee adhered strictly to the terms of the minute, and treated 
the fee question as a secondary matter, which in reality it is. 

The second conclusion does not call for much comment. 
The situation proposed would be an admirable one for a real 
Physical Laboratory, but it would scarcely be so suitable for 
a testing and verifying institution, or for one which might be 
required to undertake tests on & large scale of engineering 
materials. Conclusion 8 will, I fear, elicit very considerable 
criticism from those who look more to the practical side of 
the work to be done in the new laboratory. There will be, of 
course, a very distinct practical side to that work as dis- 
tineuished from the purely scientific. Absolute control by a 


ELECTRICITY WORKS ACCOUNTS. 


Lancaster Municipal Electric Supply Works. 


This week we present the analyses of the accounts of two 
continuous-current three-wire stations, viz., Lancaster and 
Stafford. 

The former, having started electric supply on April 14, 
1894, has completed its third year of working. The total 
received capital amounts to £25,086 (borrowed at 3 per 
cent.), out of which has been expended £24,298, representing 
£101 per kilowatt of generating plant installed. 

The lamp connection to the mains (in equivalent 8-c.p. 
lamps) has risen during the year from 9,261 to 12,256, or about 
82 per cent. The output for the year was 147,175 units sold, 
being an increase of nearly 39 per cent. over the previous year. 
Of the 120,423 units sold to consumers 112,323, sold at 5d., 
were for lighting; 8,014, at 4d. per unit, for motors; and 
86 units were supplied for charging private batteries. | 

The revenue amounts to £2,921, the average price obtained 
per unit sold being 4:76d. as compared with 5d. in the year 
preceding. The corresponding total costs per unit sold have 
dropped by more than a halfpenny—a result contributed to hy 
all the items of cost. A working profit of £1,564 hus been 
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LANCASTER. 


Undertaking Worked by. e eere — emn ms oam m Lancaster Corporation, 
Date of Commencement of Supply... | 1894. 


STAFFORD. 


Staford Corporation, 
1895. 425 


System of Supply . . . eee M det uis .. | Three-wire continuous current, Three-wire continuous current. 
Chief um vv seeds eser m | C. M. Johnston. à; J. F. Bell. 
YEAR ENDED MAY 25, 1897. MAY 25, 1898. MAR. 31, 1897. | MAR. 
QUANTITIES— 
Units generated — —— о о 117,992 
” SOLD (TOTAL) "ТҮТТҮ — FOP «== э чч фе — ee 106,125 
n gold іо consumers —— pos e ron ^ em 85,545 
„ sold for public lighting, &C. ........ ... . 20,580 
„ used on works . . . ot can om ses cee 2,925 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ... .—.— 1415 19°63 
Maximum supply demanded ................ ——— 125 kilowatts 190 kilowatts 
Number of public lamps. . . — À 18 arc 
Number of consumers 


Connections to mains in 8-c.p. lamps не 
CAPACITY OF PLANT IN 8-C.P. LAMPS .................. 
CAPACITY OF PLANT IN KILOWATTS ,........ e ese 


ANCASTER,.—REMARKS—a Includes £430 for public arc lamps. b Include: £511 for public are { 
Nen system. d Includes insurance, £13; auditing, £1; and law costs, £11. e Carried n РИ то ncludes | 


insurance, £13 maximum dem: 


Dd Google 


51, 1898, 


CAPITAL— _ . . осу . v ͤ ß 
AUTHORISED (TOTAL) „„ „ %! IT Sl. s — — — — 
i Share .. . . . 2 22 == а» = 
Loan (including Debenture charges). . T E = — * 
/ 
35ßãf.... ae) TIN. ptm pinnae БУ 
Loan (including Debenture charges) . = ; " 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ..... cid Кай * MTS 
Share (unissued) ) — M 3 — — = Za = 
Share (uncalled) ............... . . . . .. oi om — — - — 
Loan (including Debentures) ... . — = cs ae 
REPAID (TOTAL) ·UUOUU[ (E . — — — — 
RESERVE OR SINKING FUND sue sos sos cem . Y 
DEPRECIATION FUND o... ———— сөбө» on 5 iu н a 
EXPENDED (TOTAL) . . . e а “ 
Lands and buildings. . . Xt p 8 975 Де 
Put снесе созо во левага ова АРЧЕР РЕ 9.4884 . 
Mains edo ceasp ons (nent ova pod 4o pod ҮСТҮ Чүү 3 9.467 
Miscellaneouns . neto ot sen eere 539 
BALANCE OF CAPITAL ACCOUNT... 2222 2.102 
REVENUE— — pies tere МИШ: eal ee dci 
TOTAL „оез а 00006009 0909900 990 — n ——ñ—m— 2 —„— m en m | > Я 
Revenue from supply ......„......-..= rm IIR — ces Г 
» meters, cee. . . S 
5 public lighting... . .. . — 
= sale of lamps, cc. E46 . 
2 miscellaneous воцгсев...................... = 
EXPENDITURE OUT OF REVENUE— 
CCC EIE ыы EAN Ж 
DACRE ОИ co Өйне. Е 
Generation of electricity .... enm ч | 
Fuel (including cartage, i stie: зене cuj ida гы T 
Oil, waste, water, stores ...... ... .. . mmm = 
Wages at aten T PAT ee A ATS | 
Repairs and maintenance at station. PR 
Distribution of electricity ...... —· “ез! | 0:072d 
Wages) Asoc BLUT бта енды i 20 | 00454. 9 | 00154. 
Repairs, renewals of mains, &..... . ...e 26 0:059d. 55 0:057d 
Public light AERA e Rites A 68 | O'154d. 69 | 01134. 
Attendance . «d . mmm o 4. 
Renewals ... een -. . . . . . . — . | 68 01544 63 01154. 
MANAGEMENT AND PROPERTY CHARGES............... 296 06704. 291 04744. 
Royalties .... . eee e e e 15° 00344. — 5 
Rent, rates, taces ...... ..... . . . „ .. i 83 0'188d. 84 0-1374. 
Management... . . . . . .. . —· өө 198 0: 445d. 207 0:338d. 
Salaries . . . . . . "A 108 0`2444. 125 0:2014. 
Stationery, AC. «eene rennen ži 18 0`0414. 16 0:0264. 
Establishment charges . . . . . ы 44 0`100а, 51 0:083. 
Law charges, &e. . .. .. . tmt eme eme son ran em 0:0634. 0:028d. | 
: to mean І % to mean to mean 
FINANCIAL RESULTS— Total. cap.expradedl Total caprexpindea| Total Gee w 
KING PROFIT FOR TEAK ... . £ | 4529 62° £00 | 347 
ro carried to Depreciation Fund . . .. . yit oe ^ з s ^ EH = ^ — 
Sum carried to Reserve or Sinking Fund еса ETT. | YA 21 177 ә 457 
Net interest on loans (incl. Debenture charges) ... 650 288% 885 2517 | | 17 8 2980 м 
BALANCE FROM LAST АССООМТ............... ...... — = Ao — 297 1715 898 
BALANCE AVAILABLE FOR DISTRIBUTION, &c. ...... 88' | 03927 598^ | 2:537 =, =] 459 
ес саана Е ебу Унан АИД Ан) EA RS — -—- — — — 
ORDINARY DIVIDEND PAID . .. . . . . . . — | — = — = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 54:57. 46:47 
Expenditure per kilowatt capacity |... eene —„‚ £5. 1s. 544. £5. 13s. Od. 
REVENUE PER KILOWATT CAPACITY ................. £9. 6s. 0d. £12. 3s. 6d. 
Expenditure per 8-с. lamp capacity. . = 5з. 54. 38. 734. 
REVENUE PER 8-C.P. LAMP CAPACITY . ..... —. Э 58. 114d. 78. 95а. 
REVENUE PER 8-C.P. LAMP CONNECTED ............. $ 4s. 91d. 48. 9id 
Price charged for lighting, per unit S 54. 5а. i 
Price charged for power, per unit... eee eee . noto en 44, 44, 
Price charged for publie lighting = 4d. per unit. 4d. per unit. 


— — | 


. as capital has been received, borrowed at 84 per cent. The 
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made, representing 6:62 per cent. of the mean capital 
expended. Out of this has been paid £277 towards redemp- 
tion of debt and £689 net in interest on loans, leaving 
£598 balance carried to the borough fund. On March 256, 
1896, the equivalent 8 c.p. lamp connection was 6,784, the 
number of publie arc lamps 14, and the capacity of generating 
plant 240 kilowatts. For the year ended on that date the 


. units generated were 93,905, sold to private consumers 68,780, 


and supplied for are lighting 22,698. The maximum supply 
demanded was 101:5 kilowatts. The revenue for the year 


was £1,749; the expenditure out of revenue £1,888; and the 
working profit for the year £410. ö 


Stafford Muvpicipal Electric Supply Works. 


The Stafford undertaking commenced supply on Oct. 15, 
1895; the adjoining analysis, therefore, covers the two com- 
pleted years of working. Тһе whole of the £20,000 sanctioned 


expenditure has reached £19,177, representing £97 per kilo- 
watt of generating capacity. During the latter year under 
consideration 1,197 (equivalent) lamps have been added to 
the circuit, bringing the total connection up to 6,200. The 
output for the year was 55,542 units sold, being an increase 
of 27:8 per cent. over the previous year’s output. The total 
contingent revenue was £1,298, which represents an average 
price obtained of 5:6d. per unit sold. 

The total costs, in their ratio to the corresponding revenue, 
have risen, but per unit sold have dropped by reason of a 
reduction in the management and property charges. 

The working profit for the year was £558, out of which, 
together with the previous balance, £196 has been repaid of 
the principal and £556 paid as interest on loans, leaving & 
balance carried forward of £459. In the previous year these 
interest and repayment of loan charges were paid out of the 
district fund, hence the balance of £893 brought forward. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analvses of accounts have appeared :— 


Bediord (Municipal) .......... Mar. 4| Huddersfield (Municipal) ...... Mar. 95 
Belfast (Municipal) ............ Sept. 23 | Islington (Vestry).............. une 24 
Blackpool (Municipal) ........ Oct. 7| Kensigton & Knikhtsbr'ge (Co.) Sept. 30 
Bournemouth (Company) ...... June 83| Kingston-upon-Hull (Municipal) Aug. 19 
Bradford (Municipal) .......... May 20| Kingston-upon-Thames (Mun.).. Mar. 25 
Brighton (Municipal) .......... May 6) Leeds (Company) .............. April 8 
Bristol (Municipal) ............ July 29) Leyton (Municipal) ............ Sept. 23 
Burnley (Municipal) .......... Sept. 16| Liverpool (Municipal) Aug. 12 
Burton-upon-Trent (Municipal) April 15 Manchester (Municipal)........ July 29 
Cambridge (Company).......... June 17; Newcastle-upon-Tyne(Co.) .... April 29 
(Central) Kensington (House-to- Northampton (Company) ...... April 15 
House (Company: Sept. 30 Notting Hill (Company) ....... ar. 11 
Charing Cross (Company) ...... April 22 Oxford (Company) ............ April 1 
Chelsea (Company) ............ May 20 Reading (Company) ............ Sept. 16 
Cheltenham (Municipal)........ Oct. 7| Richmond (Company) .......... Mar. 4 
Chester (Municipal Oct. 14, Scarborough (Company)........ April 1 
Clerkenwell (Company)) Mar. 18! St.James' & Pall Mall(Company) July 1 
Dover (Company) ............ Mar. 11 St. Pancras(Vestry) ) May 13 
Eastbourne (Company) ........ July 22 Shoreditch (Vestry) )))) . May 7 
Edinburgh (Municipal) ........ Oct. 14; Southampton (Municipal) ...... June 8 
Exeter (Municipal) ............ Aug. 5 Sunderland (Municipal) Aug. 19 
Glasgow (Municipal) .......... Aug. 12| Taunton (Municipal) .......... Aug. Б 
Guildford (Company) .......... May 13, Tunbridge Wells (Municipal) .. July 22 
Hammersmith (Vestry) ........ June 10 Wandsworth (Company) ...... Mar. 18 
Hampstead (Municipal) Sept. 9 Westminster (Company) ...... April 22 
Hanley (Municipal) ............ April 8| Wolverhampton (Municipal) .. July 15 
Harrow (Company) 


33 Sept. 9 Worcester (Municipal) ........ May 13 
Hastings & St, Leonard's (Co.) .. April 29| Yarmouth (Municipal) 
Hove (Company) .............. May 6 


ELECTRIC CANAL HAULAGE.* 


BY A. H. ALLEN, A.INST,E.E. 


In the days before the advent of the locomotive engine, by far the 
greater part of the goods traffic in the interior of this country was 
carried on by means of canals, of which about 4,000 miles are in 
existence, representing an immense amount of capital. Inthe year 
1825, when the prosperity of the canal traffic was at its highest, the 
Birmingham canal yielded a revenue of cent. per cent., and one of 
the Manchester canals paid in dividends every second year а sum 
equal to the total original outlay! With the development of rail- 
ways, however, our once splendid canals—the heritage of the 18th 
century rapidly fell into comparative disuse, and at the present 
day the traffic upon them forms buta small proportion of the whole 
inland trade of this country, a woeful contrast with the prosperous 


canal system of Germany, France and Belgium, and far from 
creditable to ourselves. 


— — ——À — — —— 


к Рарег read before Section G of the Britieh Association. 


It would be interesting, if time allowed, to inquire into the 
causes which have brought about this decay of a vast system of com- 
munication, and reduced it to its present state ; but, to be brief, the 
fundamental factors are the slow speed of transmission as compared 
with that of railways and coasting ateamers, and the heavy charges 
for tolls and for towing. The very fact that the traffic has decreased 
has reacted upon the tolls, for it is found that the cost of mainte- 
nance of canals is practically constant, irrespective of the amount 
of traffic, so that as the traffic diminishes, the tolls must be 
increased. Hence, if by increasing the speed and reducing the 
cost of towing a larger traffic can be attracted, the tolls will be 
reduced also. The method of haulage in general use remains the 
same ав it was а century ago—by horses. Steam tug boats have, 
it is true, been adopted here and there, but their use is limited 
by many considerations, such as the cost of the boats, the damage 
done to the banks of the canal by the scouring action of the pro- 
pellers, and the very low efficiency on account of the small cross- 


section of the canal, while the cost of haulage is but little less than 
that of horse traction. 


The subject of this Paper is an adaptation of electrical traction to 
canal haulage, with a view to accelerating the speed, and at the same 
time reducing the cost—the two most important considerations in 
connection with goods traffic. The system to be described is the out- 
come of years of study on the part of Messrs. Thwaite and Cawley, 
civil engineers, of Westminster ; the aim of the inventors has been 
to provide an economical and efficient method of haulage, which can 
be applied to any canal, without in the least interfering with 
the use of horses—thus enabling the latter to be displaced by 
degrees, if desired. The system is about to be tested on one of 
the great northern canals. It has been submitted to the critical 
examination of our most eminent canal experts, and it is admitted 
that it shows promise of satisfying the numerous and difticult con- 
ditions of canal traction. 

Previous attempts towards applying electric traction have gene- 
rally been in the direction of supplying electrical energy, by means 
of overhead wires along the banks, to electromotors carried on board 
the barges ; the motors were usually geared to screw propellers (as, 
for instance, on the Erie Canal), in one case to an aerial propeller. 
None of these methods has attained any degree of success—chiefly on 
account of the same difficulties as lie in the way of steam propulsion. 
A length of three miles on the Burgundy Canal is operated elec- 
trically by means of a chain laid along the bed of the canal ; a tug 
boat fitted with an electromotor and chain barrel works to and fro 
on the chain, hauling a train of barges. The current is received 
from an overhead wire, and returns via the chain and earth. The 
system is well adapted for the case in question, as two out of the 
three miles are through tunnels ; but the great loss of time incurred 
when one train passes another is a fatal bar to its general adoption. 

In the present system all these difficulties are avoided by making 


the motors entirely independent of the barges, and hauling the latter 


G 
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by means of ropes, exactly as with horses ; in this way the waste of 
energy incurred with a screw propeller is almost entirely obviated. 
An aerial railway is provided, consisting of two steel rails of channel 
or Z section, braced together at one side, so ав to form a rigid girder, 
and supported at a height of 9 or 10ft.“ above the towing path by 
means of cast-iron brackets or wooden posts (Fig. 1), at intervals of 
about 30ft. Each of these rails constitutes a running track for a 
number of electric locomotives, each consisting simply of an electro- 
motor mounted on a four-wheeled carriage ; two of the wheels run 
upon the upper surface of the rail, supporting the weight of the 
locomotive, and two run beneath the rail, bearing against the lower 


Fra, 2. 


surface in such a way as to ensure the stability of the locomotive 
(Fig. 2). Two horizontal rollers are pressed by springs against 
the edge of the rail, in order to guide the carriage in the correct 
running position. The locomotive is thus locked to the rail, and 
is securely held in position by its own weight; moreover, by 
giving suitable proportions to the relative lengths of the axles of 
the wheels, the total pressure between the wheels and the rail can 
be made as great as may be desired—far greater than the weight of 
the locomotive itself—so that there is no limit to the adhesion which 


b. Bands. €, Working Conductor. 


KC, Rotary Converters, 


can be obtained between the wheels and rail. As the maximum 
drawbar pull of a railway locomotive under ordinary conditions is 
only about one-seventh of its weight, this is an important feature 
of the system. 

The motor shaft carries at each end a worm, gearing with а 
worm-wheel on each of the four axles, so that «ll the wheels are 
drivers (Fig, 3); the gearing runs in an oil bath, and can be so 
designed as to give an efticiency of 90 per cent. Automatic 
lubrication is provided for all the working parts, so that frequent 
inspection is not necessary. 

he motor itself is of the ordinary direct current series-wound 
traction type, and need not be described in detail, The tractive 


* Where horses are not used, the rails may, with advantage, be fixed at 


a һе lit not exceeding ОН. from the vround, so that the locomotives may 
be nite te у accessible. 


force required to tow a barge carrying 100 tons on a canal of 
ordinary cross-section, at the rate of 2% miles per hour, is from 
2501b. to 300lb. The maximum brake horse-power at full speed is, 
therefore :— 8 0 00 
5 x 5, 280 x 300 
60 x 33,000 2 B.H.P. 

But, in order to get up speed quickly at starting, the motor must 
be designed to give a tractive force of about 600lb. for a short time, 
Such & motor would weigh about 300lb., and the weight of the 
motor and carriage would not exceed 9001. For a speed of four 
miles per hour, under the same conditions, the motor should give a 
tractive force of 75010, at full speed, and, say, 1, 200lb. at starting. 
The weight of the motor would in this case be about 600lb., and of 
the motor and carriage about 1, 400lb. 

To the lower side of each rail is bolted a continuous creosoted 
wood batten, which supports the electrical conductor, a flat copper 
or Steel angle bar, insulated from the wood by means of porcelain 


IE insulators. 'The position of the conductor is such that it is shielded 
— | from the weather, and to a great extent from mechanical injury. 
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| ; 
The current is collected from the conductor by means of an insu- 
lated brush attached to the locomotive, and after passing through 
the motor is conducted by the wheels to the rails, which are elec- 


trically bonded together so as to provide a return path of low 
resistance. 

It will be seen that the two rails form an ‘‘up” line and a 
“ down" line, so that the locomotives run on the upper rail in one 
direction, and on the lower rail in the opposite direction. Each 
locomotive is provided with a link to which the tow-rope is attached, 
the other end of the tow-rope being secured to the mast of the 
barge exactly as in the case of horse haulage. "When two barges 


meet, that one which is being towed by the lower locomotive steers 
close to the towing path, while the other barge steers wide, so 
that the tow-rope of the second barge passes clear over the first ; 
thus there is no possibility of entanglement or crossing of the ropes, 


and the locomotives and barges pass freely without necessitating а 
stoppage. 


The importance, of this point will be realised if it is 


C 
FCC 


Fic, 


G, Thirce- phase Alternate-cnrrent Generator. 


B 


HPF, High-pressure Feeders. L, Aerial Railway Lino. 
T, Stationary Transformers. 


borne in mind that, on the average, three minutes are lost every 
time two barges pass when drawn by horses, or about one-fifth of 
the whole time occupied in making a journey on а busy canal. 

The locomotive is controlled entirely from the barge, no driver 
being required. Various methods of control are available ; two 
light cords may be used, leading from the barge to a switch mounted 
on the motor carriage ; or a single cord may be employed, together 
with a switch so constructed that on pulling the cord the switch is 
closed, the next pull opens the switch, and so on alternately. 
Another methed of control is by the use of а concentric or twin- 
wire cable for the tow-rope ; in this case the starting switch may be 
placed in the barge itself, in the charge of the bargo-master, or the 
switch may be carried in the locomotive and controlled by electrical 
means from the barge. It should be remembered that, even when 
starting up to a speed of four miles an hour, the current at 500 
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volts would not exceed 14 or 15 amperes, so that elaborate 
switching apparatus is not necessary. 

Since the whole apparatus is entirely separate from the barges, 
and complete in itself, it is evident that any barge or boat whatever 
may be towed without requiring the slightest alteration. On arrival 
at the end of the journey the locomotive may be at once coupled to 
another barge, leaving the first to be unloaded or otherwise at 
leisure ; hence the plant can be kept continuously at work at its 
maximum earning capacity, and the ratio of the expenditure to the 
receipts can be kept down, both on this account, and because a 
given number of locomotives can serve the needs of a much greater 
number of barges. 

Electrical power is supplied from one or more generating stations 
situated at suitable points on or near the canal ; it is important to 
notice that water power may be used if such be available, or the 
generating plant may with great advantage be erected at a colliery 
if the canal passes through a coal field, so as to obtain coal at the 
lowest possible rates. The canal itself supplies water for condens- 
ing purposes if steam power is used, but it is preferable to employ 
gas engines, by means of which, in conjunction with the Thwaite 
system of gas producers, it has been proved to be possible to gene- 
rate 1 indicated horse-power-hour with an expenditure of less than 
llb. of coal. 

In the case of long canals the power would be transmitted on the 
three-phase alternating current system at high pressure, transform- 
ing down to direct current at low pressure at convenient points on 
the line, as shown in Fig. 4 ; for short canals the current would be 
supplied direct to the line. | 

A very important feature of the system is the fact that not only 
will power be available for hauling barges, but it may also be used 
for working cranes, factory machinery, lock-gates, &c., and for 
lighting warehouses and the canal itself if desired ; a useful appli- 
cation of power is to capstans at the locks, by means of which the 
barges can be handled with rapidity and ease when entering the 
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Fig. 5.— Comparison of Cost and Time occupied in Working by Horses 
and Electricity at 25 and 4 miles an hour. 
E, Electrical. H, Horses. 


locks or leaving them. As canal traffic with electrical haulage can 
be carried on both by night and by day, the conditions of working 
are specially favourable to a low cost of power, the generating and 
distributing plant being constantly in use with no idle period. 

In order to illustrate the economic possibilities of the system 
estimates have been prepared showing the cost of haulage: (1) by 
horses ; (2) by electric locomotives, at the same running speed as 
with horses ; and (3) by electric locomotives at a higher speed (four 
miles per hour). For the purpose of this comparison the case of a 
level canal, 30 miles in length, has been taken, with an annual 
trafic of 100,000 tons per mile. The details of the estimates 


are given in an Appendix to this Paper. The results in brief are 
as follows :— 


| Cost рег | Time occupied 


ton mile. iu transit. 
Haulage with horses at 23 miles per hour... | 0077. 15 hours 
Electric haulage, at 24 miles per hour ... .. 0:0324. 12 , 
Electric haulage, at 4 miles per hour 0`0414. ЧА „ 


(Sec Fig. 5.) 

It will be seen that without taking advantage of the higher speed 
possible with electric haulage, the cost is 58:4 per cent., and the time 
20 per cent. less than with horses, while when the speed is increased 
to 4 miles per hour, the cost is 47 per cent., and the time 50 per 
cent. less than with horses.* Further, in the latter case, no allow- 
ance has been made for the reduction in the capital cost of barges 
(of which a small number would suttice), in the interest and 
depreciation on capital, and in the wages paid to bargemen, nor 
for the increase in the traftic and reduction of tolls which are sure 
to follow the increase in speed, the sale of electrical energy, the 
great reduction in cost of maintenance during prolonged frosts, 
&c., all of which are items of the first importance in this connection. 

To sum up, then, the electrical system of haulage possesses the 
following advantages, among others :— 

The boats require no alteration whatever. 
The delays in passing incurred with horse haulage aie obviated. 
Bridges and tunnels cause neither ditliculty nor delay. 


* On some of our most important systems the dimensions of the canal 
and of the locks will only permit the passage of barges carrying 90 tons of 
cargo, In this case the saving in eost is éeereased to nearly 65 per cent. at 
24 miles per hour, and to 60 per cent. at d miles per hour, the same trathe 
being taken ; but the cost of horse haulage is doubled, aud that of electric 
haulage is also increased, though to a less extent. 


No time is lost in waiting for a train of barges to be loaded, as 
is the case with steam. | 
Power can be supplied to private consumers, &c., at а low rate. 
The cost of haulage is reduced by 50 or 60 per cent., and the 
time occupied in transit by 20 to 50 per cent., as compared with 
horse haulage. 


In case of frost, the standing expenses are enormously less than 
with horses. — — 


APPENDIX. | 
Basis of calculations :— Canal 30 miles in length, daily traffic 
10,000 tons ; 100 barges, each carrying 100 tons, and completing 
one journey per diem on 300 days per annum ; 80 per cent. through 
traftic, 20 per cent. distributed ; therefore average lead 27 miles. 
Cate I.—Cost of haulage by horses; each barge is towed by 
one horse in 10 mile stages, one stage being a day's work for a horse. 


Capital Cost. 
500 horses at £40 


CC оа ОЙ: 000 
500 sets harness at S1Ie Un . 3,000 
500 stalls at various points on the line of route, at £50... 9, 000 
£24,000 
Annual Expenditure, 

Interest on £24,000 at 5 per cent. би: £1,200 
Depreciation on £12,000 at 20 per cent Sabai 2,400 
T £5/(00 at 15 per cen 450 

» £9,000 at 5 per cen. 450 
Maintenance of horses at 183. per horse per week ......... 14,010 
Wages ої 150 drivers at £50 per annum . 1,500 


| 1 25,040 20 4 £26,040 
Cost per ton mile— 300 x 10,000 x 2; 9 0714. 


Time occupied in transit — 2i +3=15 hours. 


Case II.—Cost of electric haulage at 2% miles per hour; each 
barge is towed by one locomotive, making one journey per day. 


Capital Cost. 


Aerial railway, 30 miles at £1,€00 per mile £54,000 
Electrical plant ...... «6... een ene nune . £4,500 
Gas engines and producers . . ... 0,000 
Distributing mains... ООА ЕТНИКИ 5,000 
РЕИНА жк . 500 
14,000 
Generating station and вц®-в{аййойпз........................... 2,000 
Locomotives, 100 at S7 7,500 
£77,500 
Annual Expenditure, 
Interest on £77,500 at 5 per cen n n — £3,875 
Depreciation on £54,000 at 5 per cent. 2,100 
" „ £7,500 at 15 per cent. ........................ 1,125 
5 „ £14,000 at 8 per cent. ........................ 1,120 
- „ £2,000 at 4 per cent [ 80 
Coal, 2,000 tons at 108. per ton ———[çp„FQ .. . 1.000 
Wages of eight men at £75 (average) .... . . . 600 
Manage men 200 
Oil, war te, storeunvPUU LT 3 . . 200 


: 4... 10,70 х 240 _,. £10,700 
Cost per ton-mile= 300 x 10,000 x 27 0-032d. 


Time occupied in transit = = 12 hours. 


Case III.—Cost of electric haulage at four miles per hour; 
each bargo is towed by one locomotive, which makes two jour- 
neys per day. 

Capital Cost. 


Aerial railway, 30 miles at £2,400 per mile... . . £12,C0C 
Electrical phit сдан рны коа ñẽ £6,000 
Gns engines and producer . . . 5.500 
Distributing mind U 7,000 
Switchboards, &ee— PPlBlrt . 600 
19,100 
Generating stations and sub-station® ....................... 2,909 
Locomotives, 50 at £120... aee ĩ »• 6,000 
£99,600 
Annual Erpenditure. 
Interest on £99.500 at 5 per cen. £4,980 
Depreciation on £72,070 at 5 per cent, ...... eese 5,600 
* 40.000 at 15 „ ˖ dues Ds 900 
ay £19,100 at 8 „ te 1,530 
Є £2,500 at 4 "m t 100 
Coal, 2,800 tons at 103. per (o — —— —gL[—ñ7ð 1,460 
Wager, 10 men at £/5 (averuge:. lisse 150 
Mine ⅛ð НЬ Зар названа 250 
Oil, waste, tor zz. 500 
Cost per ton mile = 15.810 » 240 — 0041. £15.10 


300 x 10,900 < £7 


Time occupied in transit = 4 =7} houre 


EE 


| 
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A NEW ENCLOSED MOTOR. 


The illustration below shows à new pattern of enclosed motor 
which is being put on the market by Messrs. Mavor and Coulson, 
of Glasgow. The machine is of the bi-polar type with slotted drum 
armature. Flanged shells carry the bearings, and these may be 
turned through 90deg. or 180deg. to allow of the motor being 
bolted to а column or wall, or to the under side of а girder. Ав 
seen in the illustration, the sides of the box are closed by hinged 


cast-iron doors. The box itself is a steel casting and is planed ; 
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pedestals are mounted on it, and carry а countershaft which is 
driven by spur gearing from the motor shaft. If desired, the spur 
gearing is replaced by chain gearing. 


AMERICAN NOTES. 
(FROM OUR OWN CORRESPONDENT.) 


New Yonx, October 7, 1898. 

Electric Light Rates.—The Edison Electric Illuminating 
Co., of this city, some months ago, notified its patrons of a 
reduction of rates, and stated that it would make further 
reductions as fast as the extension of its business and its 
operating economies would permit. In accordance with this 
policy it has recently sent to its customers a circular 
announcing a further decrease of rates which gives its 
customers the benefit of the fact that electricity for long-hour 
use can be produced and sold cheaper than any rival 
illuminant. The schedule is as follows :—For retail use 20c. 
per kilowatt-hour (equivalent to lc. per hour per 16 c.p. 
50-watt incandescent lamp hour, or 10c. per standard 
arc lamp hour) for the first hour’s average daily use 
of the total lamp equivalent connected; 15c. of a 
cent or 74c.) for the second hour; 10c. ($c. or бе.) for 
the third and fourth hours, and 5c. (4 of a cent. or 21c.) 
for all use above four hours. For wholesale use, with a 
guarantee of 2,000 kilowatt-hours' consumption each month 
and two hours’ average daily use of the installation, 10c. per 
kilowatt-hour for the first hour’s average daily use and 5c. for 
all use above four hours; or, at the option of the consumer, 
the present wholesale or kilowatt-hour rate of 10c., 9c., 8c. 
or 7c. per kilowatt-hours, for 2, 4, 6 or 8 hours’ average 
daily use, with reductions for quantity, &c. These prices 
cover both incandescent and arc lighting and include 
renewal of incandescent lamps (not exceeding one 16 c.p. 
lamp for each 20 kilowatt-hours) and the carbons and 
trimmings for arc lamps, but not first supply of lamps. 
Household elevators, pumps, &c., may be included at the 
retail rate without separate metering or separate minimum 
charge. To encourage cooking, heating, &c., by electricity, 
household apparatus for cooking, heating and ventilating will, 
until further notice, be excluded in reckoning installation. 
Should results justify, the Company proposes to make these 
rates permanent, and possibly to still further reduce them for 
long.hour use, or make a maximum rate equivalent to jc. 


per 16 c.p. incandescent lamp hour. According to this 
scale, if a customer has 20 16 c.p. lamps connected, the 
totalpower consumption of which would be about 1 kilo- 
watt, and if he takes current to an amount per day that 
would operate these lamps for one hour—that is, uses 
1 kilowatt-hour per day, he is charged for this at the rate 
of 20c. per kilowatt-hour. Should he, however, use 2 kilo- 
watt-hours, the second is charged for at 15c. Similarly, the 
third at 10c., and the fourth and all above that at 5c. This 
gives a sliding scale from 20e. per kilowatt-hour to about 
5:1c. in case the load is taken continuously. 

A Submarine Wrecking Boat.—A curious craft made its 
appearance in New York Harbour a few days ago. It 
is a submarine wrecking boat, designed by Mr. Simon 
Lake, of Baltimore, who has just brought this marine 
oddity up to New York. The ‘ Argonaut,” as she is 
named, is built with wheels for the purpose of run- 
ning on the bed of the ocean. She is driven by а 80 н.р, 
gasoline engine. When below the surface the air supply 
and exhaust of the engine reach the atmosphere through 
standpipes or through a flexible hose attached toa float. The 
craft, however, is electrically lighted, being fitted with a small 
dynamo driven by friction from the fly-wheel of the main 
engine. А storage battery installation supplies low candle- 
power lamps when the dynamo is not running. With the 
generator running there is sufficient capacity for an arc light 
fitted with a projection reflector shining through a dead light 
in the bow of the vessel, and also for a high candle-power 
incandescent lamp mounted in a water-tight projecting appa- 
ratus which a diver on the outside of the boat can carry in 
his hand. The boat is also fitted with a telephone system, 
one instrument being mounted in the engine room, one in the 
diver's room (which is isolated from the rest of the boat by an 
air lock and arranged for compressed air supply) and one in 
the diver's helmet. Mr. Lake proposes to demonstrate the 
capabilities of the novel craft in exploring wrecks in this 
vicinity. | 

A Long Telegraph Line.—A practical test of the Canadian 
Pacific Railroad Co's. new copper wire was made between 
Montreal and Vancouver a few days ago with very satisfactory 
results. The line, which is duplexed, will enable Montreal, 
Vancouver, Winnipeg, Rossland, Nelson and other far western 
points to transact business with the east as quickly as itis now 
done between any two nearby points. The actual distance covered 
by this line is 2,900 miles, constituting probably the longest 
direct circuit for daily work in the world. An alternative 


line to the Kootenay vid the Crow's Nest Pass will be com- 
pleted this autumn. 


CORRESPONDENCE. 


— ey 


SHOREDITCH DUST DESTRUCTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: So many conflicting statements have been made 
respecting the financial success of the Shoreditch dust 
destructor for generating steam for the electric lighting that a 
copy of the authorised and duly audited Vestry accounts, 
showing what I take to be the true version of the facts, will 
be welcome to those who are interested in this municipal 
problem, which undoubtedly has yet to be satisfactorily solved. 

I notice that the statements of the Vestry Clerk, in his 
report on page 2 of the volume, are not borne out by the 
figures in the authorised accounts, and are consequently mis- 
leading and calculated to do municipal government consider- 
able injury. 

The Vestry Clerk states ‘‘that 18,842 tons of refuse have 
been destroyed (the Surveyor states 18,378, p. 188) in nine 
months, and the heat produced therefrom and from an expen- 
diture of coal costing £279 (?) has thus produced all the steam 
required for the generation of 491,107 Board of Trade units 
of electricity; he also states that the chief electrical engi- 
neer makes the total cost of the destruction amount to £2,837, 
including repayment and interest on capital, whereas under 
the old system of barging it would have cost £2,904 to have 
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disposed of such refuse; and he further states © after allow- 

ing therefor, out of electricity profits, £2,192 for repayment 

of interest and capital, and £500 for the cost of steam, there 

is а net profit, including the saving of previous expenditure on 

Fu Maie schemes, for the first nine months of working, of 
„268.“ 


I have carefully examined the audited accounts, and find 
the following quite different statements occur—query which 
are correct? І prefer the latter :— 

The value and quantity of fuel delivered to the destructor is 
(taking the Vestry Clerk’s figures) 18,842 tons of refuse. 

Page 350, coal 315 tons 


CCC £278 19 8 
Page 323, coal 54 ton . 46 16 0 
Page 325, coke 55 chaldrons . . . 1417 0 
£340 12 8 
against the Vestry Clerk's £279. 


I now come to the financial results of the working (March 
25, 1896, to March 25, 1898) of the electricity works, with 
the repayment and interest of capital, which show a loss of 
£1,281. 198. 4d. (p. 868), from March, 1896, of which 
£1,255. 8s. 2d. was paid out of the rates; but, after paying 
all charges at March 25, 1898, and allowing for the repay- 
ment of £1,255. 8s. 2d. to the general rate account, there 
is a net loss of £474. 7s. 2d., thus showing as an electricity 
supply the authority have a valuable undertaking; but this 
does not appear to be the case when the dust destructor is 
taken with it as a joint scheme :— 


The dust destructor maintenance cost (p. 328) shows 
a total of 


„ % % % % %%% e оова oneeeseesese 


Total net cost. 
Barging saved (per the Vestry Clerk, 18,842 tons) ... 2,904 0 0 


Total cost of disposal (exceeding the old system) by £1,048 9 5 
But the electricity accounts show a loss of... 474 7 2 


Leaving a total loss on the joint scheme of . £1,522 16 7 


The Vestry Clerk states a profit of £1,268. 17s. 9d. (p. 2). 
Who is correct ? 

But another curious feature presents itself, viz., the average 
of the total cost of the Dusting and Scavenging Committee's 
accounts for 1894 and 1895, 1895 and 1896, 1896 and 1897 
was £18,568 (see p. 401), whereas in 1897-98, with the dust 
destructor, it was £22,888. This increase of £3,825 requires 
а careful investigation by the ratepayers. Again, I note that 
the street lighting in 1896 and 1897 was £6,379, but with the 
electric lighting in 1897 and 1898 it was £7,916, showing an 
increase of £1,537, which would make the electricity works 
into a heavy loss, an increase of light in the streets being the 
only advantage gained for this extravagant burden. 

Taking the destructor accounts, I find that a guaranteed 
statement was made by the contractors (see engineer’s printed 
report on tenders) that the labour and maintenance for the 
destruction of 20,000 tons of refuse per annum would be 
£1,700. The stokers’ wages alone (£2,098, see p. 823) 
exceed this amount by £393 for 18,842 tons; and taking the 
total cost of maintenance at £8,952. 9s. 5d., it exceeds 4s. 2d. 
per ton disposal including barging, or, without barging of 
clinkers, 3s. 9d. per ton. 

Tam aware that there is an initial expenditure in these 
amounts which will not recur, but I note also no amount for 
depreciation is allowed in either case. 

I have left the engineering side of the matter to be discussed 
in some other way and season, but the figures in the costs show 
clearly the leakage, and this is particularly seen in the units 
generated, as out of the total of 491,107 no less than 156,725 
are used on the works, and 50,087 (see p. 366) are not 
accounted for, which means that only three-fifths of the energy 
generated produce any revenue. 

Although these are the results from this individual plant, I 
do not infer, or wish to be understood, that all destructors 
are and will be financial failures. Far from it: I believe 
that this object lesson shows glaringly the faults which 
may be remedied, and that ls. 6d. per ton for disposal, 


without clinkers, may be achieved. St. Pancras is near this 
now, thanks to Mr. Morley. 
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I notice some remarks have been made as to the results of 
twelve months’ working, June, 1897, to June, 1898. These 
figures are not published ; therefore, I cannot deal with them. 
Being a vestryman of St. Marylebone, I have analysed these 
figures as being of special interest and instruction in view of 
the possibility of this vestry also embarking on а similar 
project. | 

To sum up the results as set forth in the accounts, I am 
of opinion that the extra lighting in the streets is not worth 
£1,537 ; therefore, the charge per unit to that department is 
much too heavy, and fully two-thirds should be charged to 
the electricity accounts and some of the dust destructor. 
Maintenance, as coal stoking, and the carting of all clinkers 
and the barging of 4,712 tons of clinkers, ёс. (p. 828), should 
also be charged to the electricity accounts per contra for the 
heat supplied as well as an absolute value, when something 
like & real cost of working of the joint scheme could be arrived 
at. — Yours, &c., T. W. Barer. 

Broad-street House, E.C., Oct. 17, 1898. | 


THE TELEPHONE IN NAVAL ACTIONS. 
TO THE EDITOR OF THE ELECTBICIAN. 

Sm: In your last issue a note on the above subject states 
that during the late American-Spanish war The telephone 
on battleships and cruisers proved a failure when the vessels 
were in action,” &c. We can readily understand that such 
was the case, but the British Navy is ahead in this matter, as 
we confidently believe it is in many others. Our Naval” 
telephone has been very severely tested under gun fire with 
perfectly satisfactory results, and these instruments are now 
installed on a large number of Her Majesty's battleships. We 


shall be much indebted to you for inserting this in your next 
publication of The Eiectrician.— Y ours, &c., 


ALFRED GRAHAM AND Co. 


LONDON COUNTY COUNCIL AND ELECTRIC 
TRACTION. 


At Tuesday’s meeting the report of the Highways Committee dealing 
with the working of that part of the London United Tramways within the 
County of London was again presented. A resumé of the report appeared 
in last week's Electrician. It was now recommended—"' That Mr. J. С. 
Robinson, managing director and engineer of the London United Tramways 
(Limited), be informed that the Council will, on the terms stated in his 
letter dated Sept. 27, 1898, consent to application being made by the Com- 
рапу to the Board of Trade for power to reconstruct, in accordance with 
the overhead trolley syatem of electrical traction, the tramwaya in that part 
of Uxbridge-road between the Askew Arms public-house and the railway 
station, on condition that the Company do also, and on the same terms, 
reconstruct, according to an underground system of electrical traction, the 
tramways (a) from Uxbridge-road railway station by Goldhawk.road to 
Young's-corner, and (b) from Young's-corner to Hammersmith Broadway, 
and do submit for the Council's approval full plans, details and other par- 
ticulars of the works referred to.” 

Mr. STRONG moved, on behalf of the General Purposes Committee, an 
amendment to the effect that no action whatever be taken at present as to 
whether or not the trolley system should be brought into London. 

. Mr. WESTACOTT then said he had been asked to move the adoption of 
the report, ав Mr. Benn, the Chairman of the Highways Committee, could 
not quite agree with the recommendation. He desired to place before the 
Council а few reasons which induced the Highways Committee to come to 
that decision. One thing they would all be pleased with was that there was 
no difference of opinion on the Committee ав to the desirability of electric 
traction being tried. The only questions on which there was a difference 
of opinion was ав to whether they should allow two experiments to be 
made on the outskirts of the county, or whether they should confine them- 
selves to the conduit system. The matter was discussed very fully in the 
Committee. The use of the overhead system would make no difference to 
the Council's right of purchase in 1909, and, indeed, so far from that being 
the case, the directors of the Company, with а view to facilitate an 
arrangement, would be prepared to hand over free of charge to the 
Council, should it decide to purchase the undertaking at the expiry of 
the statutory period, the whole property in the feeder cables or main laid 
down in the streets, together with the standards and overhead wires, thus 
leaving the question of the purchase of the permanent way under the pur- 
chase clause absolutely unprejudiced. They went on further to say that the 
directors would be willing to enter into an agreement to remove the stand- 
агдв and other electrical apparatus at any time during the currency of 
the term on receiving a year's notice from the Council во to do, and they 
would adopt any other mode of traction which the Council might at any 
future time find in practical operation and acknowledged to be superior to 
and more efficient than the overhead trolley system. And they went 
further, and said that should the Council hereafter construct tram- 
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ways to connect with the Company's systein, the Company would, 
if required by the Board of Trade, adopt on its lines such 
method of mechanical haulage as the Council may have adopted 
for its connecting lines. It should be understood that in carrying 
the recommendation of the Highways Committee, the Council was 
not committing itself to any expeuditure in any shape or form whatever. 
The Highways Committee were desirous that mechanical traction should 
be introduced into London at the earliest possible moment. "They had 
heard so much of the advantages which had been derived by other places 
from the introduction that they wanted London to have the advantage as 
goon as possible. There was great diversity of opinion, however, as to the 
relative advantages of the overhead and underground systems. He (the 
speaker) had found that on the Continent, out of 204 lines of tramway 
eight had the underground system and 173 the overhead or trolley system, 
and so there appeared to be a great preponderance of opinion on the 
Continent in favour of the overhead system, and in England this pre- 
ponderance also existed. "They were told that the conduit system was by 
far the best, but it was remarkable that the English Corporations, after 
having gone where it was in operation, had finally approved of and adopted 
the overhead system. But the Highways Committee did not want the 
Council to decide on one system or the other, and only to allow the two 
experiments, во that valuable inforination might be obtained for the tram- 
way system of London. 

Mr. LAWSON said the object was toobtain an experiment which would 
be of value in guiding them to their final judgment. First of all, he did 
not know tbat the people in that particular part of London would bless 
them for allowing the experiment, and, secondly, he did not see that it 
would be of much value. The Committee had obtained an order in the 
County of Middlesex, and as the neighbourhood was similar to the 
Uxbridge-road they could see all they wanted to. He saw no reason for 
inflicting that experiment on the people of Hammersmith, but they should 
consider the question in relation to the whole tramway system of London. 

Mr. VERNEY remarked that one objection had not been made to the 
overhead system, and that was the inconvenience which would arise with 
rexpect to the fire brigade. In America that had been found a great 
danger aud inconvenience. 

Mr. PARKER opposed the application of the Company on principle. If 
they gave away their rights at that juncture they would not be doing an 
honest or right thing. They were practically giving away the revenue of 
the London County Council because they would have a system of their own 
shortly, and would connect the outlying parts with the London County 
Council system, and the proposal of that company was to land passengers at 
Uxbridge- road station for the Broadway, Hammersmith, and other points. 

Lord ONSLOW said he was very much surprised that the Chairman of 
the Highways Committee had uot moved that report. When the North 
Metropolitan Company's lease was before the Council Mr. Benn held very 
atrongly, indeed, that some steps should be taken to test the practicability 
of electrical traction in London, and he was not aware that they expressed 
а very strong opinion as to whether it should be the conduit or the trolley 
system. It was in deference to their view that the clause was put into the 
Metropolitan Tramway Company’s lease that the Council might experi- 
ment in electrical traction on the Company’s line at the expense of the 
Company. He gathered that that opportunity which presented itself once 
more of experimenting at the expense of the Company was to be rejected, 
because some members of the Council were of opinion that the trolley 
system might be unsuited for the streets of London. Не was not prepared 
to say that the trolley system was suitable to the more crowded streets of 
London, but he was very much surprised when Mr. Lawson said that 
Hammersmith would not thank the Council for allowing it. The fact was 
that the Vestry of Hammersmith had petitioned the Council to allow the 
Company to bring the trolley system in. If the Councii refused the Com- 
pany its consent there could be but one verdict by the people of London— 
viz, that the Council was wholly and entirely opposed to allowing any 
private company to adopt electric traction. He believed that the only 
reason why the Council opposed the proposal was because it was introduced 
by а private company, for against private companies there was a hatred on 
the part of the majority of the Council. 

Mr. J. W. DENN thought no reflection should be cast upon him for not 
moving a recommendation to which he had a conscientious objection. Аз 
to the action of the English Corporations in this matter, Birmingham had 
tried both electrical systems, and came to the decision to abolish the over- 
head system at all costs. If they had the underground system in London, 
the cars could be switched on from the overhead system without disturb- 
ance. But he took a broader view of the question before the Council. 
When they became the tramway authority for London, they must over- 
come the objections of those people who objected to have tram ways of any 
kind in their district, and if they allowed the overhead system, the diffi- 
culty of having extension would very much increase. As to the matter of 
experiments, the Council would get all it needed outside London. At 
Ealing they would not have the overhead system. 

Earl RUSSELL could not find himself in agreement with either the 
Highways Committee or the General Purposes Committee, but the atti- 
tude of Mr. Benn was an intelligible one. Mr. Denn had taken the logical 
stand in opposition to the introduction of the overhead system at all in 
London, but the General Purposes Committee were afraid to do that, and 
desired to oppose the consideration of the question until something or 
other had happened, and until the Highways Committee had reported 
about the best system for London ; but that would be some little time yet. 
The Comittee would have to take expert advice, and digest that advice, 
and the General Purposes Committee might just as well suggest post- 
poping it to the Greek calenda. Then, with regard to the Highways Com- 
mhittee’s recommendation, he thought the Company would not fall in with 
them. Ile supposed the report of the last Select Committee had had an 
effect on the Council, for it was hinted that if the Council was too 


obstructige, l'arliament might take away its power of veto. There were 


certain places in London where it would not pay to have the under- 
ground system. He did not believe that the Company would put down 
the expen ive underground system, and he was afraid that every passenger 
would say that it was due to the unreasonable County Council that the 
last. stage of their journey was slow and uncomfortable. 

Mr. DEACHCROFT said if the Council refused to accept the recommenda- 
tion it would be taken that the Council were against the overhead trolley 
system. He was concerned in trying to get people from overcrowded 
London, and in the past he had endeavoured to allow experiments to be 
made with the electric overhead system. When the tramway was con- 
structed it would enable people from centre London to get outside 
London ag far as Uxbridge, and the Council should bear that in mind 
before voting against the proposition. He thought that if they had 
determined never to have the trolley system in London they should be 
bold and say so at once, and not wait till there was a report from the 
Highways Committee, which would but reflect the opinion of Mr. Benn. 

Mr. GILBERT said they wanted brighter cars and quicker traction, and 
to make the trams pay, and he saw no reason why they should not have 
the overhead system. It would certainly not be out of place in the 
Uxbridge-road and in many of the roads in the south of Londen. With 
regard to the interference with the fire brigade, they could adopt the Leeds 
system. Ав rezarded the cost of overhead traction, it held out great 
advantages to the Council in respect of its future tramway system. In 
Sunderland they had recently decided to have the overhead system because 
it was both cheaper to lay it down and to work. 

The Rev. FLEMING WILLIAMS said he had recently visited Halifax. 
He went there much prejudiced against the overhead system, but he 


wished every member of the Council could go there and see what the 


improvements had been. He was assured that there was not a single voice 
raised in Halifax against the overhead system. 


The amendment was lost. by a large majority, and the recommendation 
of the Highways Coinmittee was approved. 


DEATH FROM ELECTRIC SHOCK. 


On Wednesday Dr. Danford Thomas held an inquiry at Marylebone into 
the circumstances attending the death of Henry Stage, aged 52, an electric 
wireman and foreman, in the employ of the Metropolitan Electric Supply Co., 
Ltd., who was killed at the Company's Rathbone- place station on Sunday last. 
Mr. Barlow, solicitor, watched the case on behalf of the Company, and Mr. 
T. C. Butler, Нег Majesty's Inspector of Factories, was present on behalf 
of the Home Office.—Mr, Barlow said he had to express the Company's 
deep regret at this sad accident, and their sympathy with the relatives. 
The Company desired to lay every possible information before the Court 
to assist the jury iu coming to a verdict. 

WILLIAM G. STAGG, brother of the decensed, said he was a general 
foreman in the employ of the Metropolitan Compauy for the past 10 yeara, 
and his brother was in the same employ—an acting foreman. Deceased'a 
principal work was outside in making customera’ connections. Oo Sunday 
they were at work at the Rathbone-place station, and about half-past two 
he was called to the office, where he saw his brother lying in an insensible 
condition, He felt his pulse and heart, and could just feel them beating. 
A medical man was at once fetched, and he saw deceased expire. It would 
be the deceased's duty to go to the switchboard to вее about some repairs. 

Mr. BARLOW said he might inform the Court that on the previous 
Friday there had been a slight accident at this station, which necessitated 
some repairs being done to the switchboard. 

WILLIAM H. JAYCOCK, wireman, in the employ of the Company, 
said that on Sunday he was engaged at the awitchboard in cover- 
ing up some wires, and at that tine, at the portion of the board he 
was at work on, the electric current was not on. Deceased came up 
behind him and asked him how he was getting on, and he answered 
“АП right." Directly after he heard a peculiar noise, and turned 
round and saw deceased in a semi-reclining position against the 
switchboard, his feet being in contact with the terminals on the floor 
underneath the switchboard. He called to his mate to pull deceased 
away, which he did. They carried him into the office, and there every- 
thing was done to restore animation, but without effect. There was a 
danger notice on the switchboard. There were rubber inats on the tloor 
for the men’s protection, The switchboard was a vertical one, and between 
that and the wall of the building was a passage, along which they could 
walk in safety. It was not possible to put a rail in front of the switch- 
board, as that was what they had to work upon. There was oniy 
a part of the board that had not the current on at the time. He had 
never known rubber mats to be conductors of electricity. The work- 
men had all the necessary appliances as to gloves, &c., to protect themselves. 
He had received slight shocks himself at the work. 

The CORONER said that he believed that it was a fact that everyone 
who was connected with electrical work for any length of time had 
received shocks, 

PETER COPSEY, wireman’s labourer, corroborated the last witness, He 
suw deceased was holding a piece of iron pipe that ran up by the side. 

The CORONER asked what the deceased was standing on. 

WITNESS replied: On rubber mats, and in such a position that he 
would be in safety. 


Mr. BARLOW asked in what position deceased’s hands were when he was 
lying down after receiving the electric shock. 

WITNESS replied that deceased had his hands across his chest. 
Mr. BUTLER: What was the iron pipe that deceased had hold of ! 
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WITNESS : It was an iron pipe that was near to the iron stanchion, but 
whether the pipe contained electric wires or not I cannot state. We were 
working on that portion of the switchboard that was not charged. 

Mr. ALFRED Н. WALTON said he was the Company’s engineer, and 
had been so for the last four years. He had supreme control of the Com- 
pany's work. They had been working in the same way and method prac- 
tically since the Company first started in 1889, 

The CORONER said that, whilst not doubting Mr. Walton’s ability and 
experience, he wished to know at once whether he thought he would be 
able to givea full explanation of this occurrence without further help. He 
had had other accidents through electricity to investigate, and had to 
engage expert opinions. Therefore, he wished to know whether it would 
NDS for the case to be adjourned so that expert evidence might be 
called. 

Mr. WALTON said that he thought in this case he could fully 
explain everything. 

The CORONEK asked if witness was at the works at the time of the 
accident. 

Mr. WALTON: No; but Mr, Dixon, the resident engineer at this 
station, was, and directly the sud accident took place witness was sent for, 
and went at once and found the deceased had expired. He should like to 
explain that the origin of the repairs was the result of а small accident 
which took place on the previous Friday. 

The CORONER asked what kind of an accident had occurred. 

Mr. WALTON said that a workman had made a wrong connection 
on the switchboard and some wires had been burnt. The damage 
was temporarily attended to on Friday night, so that the work 
could go on. Witness gave instructions that the permanent work 
of repairs should commence оп Saturday, soon after midnight. 
He gave instructions for the portion of the board on which the 
work was to be done to be “ killed,” which meant that there was not to be 
any current on. On his arrival at the works on Sunday afternoon, he 
noticed on the sheet, in front of the switchboard, the word Dangerous,” 
and there was a notice stating which portion of the board was alive and 
which was dead. Не (witness) found that the defects were nearly all 
completed. Behind the switchboard was an iron stanchion that supported 
the building above, and the iron pipe referred to by the previous wituess 
was an ігор rod which supported the platform on which the switchboard 
was carried. When the deceased met with his accident he was immediately 
under the notice, marked“ Dangerous.“ 

The CORONER: 1 suppose on getting to the works you made a full 
investigation 

Mr. WALTON: Yes. Deceased would not have to do any work him. 
self, but would only have to supervise; except in a case of emergency, then 
he would give his men help. It was evident that deceased had slipped, as 
he was observed with his back against the wall and his feet stretched out, 
practically across the terininals of one of the machines, and thus he would 
receive its full pressure of about 1,000 volts. When found deceased was 
in а very rigid state, and Copsey was unable alone to pull him away. He 
(witness) examined the mats and found them absolutely as good 
as new, 

The CORONER; Was there any contact by deceased with the 
hands ? 

Mr. WALTON: No, That was clearly shown by the witness Copsey, 
who noticed that deceased had his hands across his body. Had there been 
contact with the handa, then the hands would have been burnt. He had 
never befure known a man killed at 1.000 volts pressure. Men had 
touched the terminals with their bare hands while at such a pressure and 
been burnt on the fingers. Deceased when he slipped must have touched 
both terminals, for had he only touched опе he would not have received 
any shock, аз he had been standing on the rubber mat. He noticed that 
the deceased's boots were very wet and so they would act as а conductor. 
The switchboard was really marble panels. 

The CORONER; Could not a fence be erected at the back of the 
switchboard / 

WITNESS: If a fence were put up the danger would be increased 
rather than diminished, Everything in the shape of wood was, as far аз 
possible, being abolished. 

The CORONER said he believed that the Home Office, in consequence 
of accidents, had been making speciai inquiries in regard to electric works. 

Mr. BUTLER said that was so. 

Mr. WALTON said the Committee had visited the Company's works, 
and he had spent much time with them, but up to the present the Home 
Office had not issued any special instructions. The switchboard must be 
quite open to inspection because it was necessary for a man to be engaged 
to walk round continually and inspect it, and if anything was detected to 
be wrong, to at once report tothe engineers. If it was covered up then 
there would be more risks of accidents, for a man in uncovering it to see if 
there were any defects might receive a shock. There was on this particular 
board 72 or 82 connections. 

A JUROR thought it was possible that some fencing or protection of 
some kind could be put up. 

The CORONER said that in these cases he did not think it was wise for 
jurors, who were not possessed of an expert or practical knowledge, to 
suggest that this or that should be carried out, but he would rather it be 
left to experts to carry out what they deemed most suitable to prevent 
similar occurrences, because it might be that the very thing that they 
suggested маз most impracticable when adopted ; and if it led toa ead 
accident, then it would be said that the parties had carried out what was 
recommended. He found that when such an occurrence took place the com- 
panies most anxiously looked about to see what could be adopted with a 
view of preventing a similar accident in future, 

Dr. JOHN C. MATHERSON, of Soho-square, said death was due to 
asphyxia, caused by an electric shock. 

The Jury returned a verdict of accidental death. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office 
not later than first post Thursday morning. New Catalogues, 
Price Lists, and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers 
or direct from the Publishing Offices, 1, 8 and 8, Salisbury-court, Flect- 


street, London: 
NOW READY. 


t THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.”—A new work 
by Messrs. H. K. C. Fisher and J. C. H. Darby, with the above title, is 
now ready, price 68. net; abroad, бв. 3d. This work is intended to servo as а 
guide to operators already in the telegraph service, and to those who desire 
to enter that service, The great cable companies now insist that their 
operators and probationers shall pass certain examinations in electrical 
subjects. The book is very fully illustrated. Second Edition ready in 


November. 


% EugoTRIOAL TESTING FOR TELEGRAPH ENGINEERS.” — By J. Elton 
Young, NI. I. F. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
srehension of the theory of testing as applied to electrical lines in general. 
he Author hopes that, besides Telegraph and Tg pun Engineers, 16 
may, perhaps, li prove of service to those in charge of cables for the trans- 
mission of light and power. The localisation of faults has been very fully 
investigated, including the different degrees in which the various methods 
are affected by the presence of a second fault or of general leakage. — E., 
trom Preface. Demy $vo, fully illustrated. 10s. 6d., post free; abroad Из, 


% SUBMARINE OABLE-LAYING AND RRPATIBRIN d.“ — By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 128. 6d. 

« LABORATORY NOTES AND FoRNMS.— With the above title we have ready 
the New Edition of а set of 40 Elementary and Advanced Exercises for 
use in Electrical Engineering classes, These have been prepared by 
Ur. J. A. Fleming, and will be found of great service to Teachers, Demon- 
atrators and Students. The object of this series is the saving of the time 
of the Teacher and his Assistants, and to serve as a record of the work done 
by the Student. Each Form is supplied either singly at 4d., or 38. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
sep of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; ог in handy portfolio, price 123, net; or bound in strong 
cloth case, price 128. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY,— The cheaper edition of Dr. J. A. Fleming's “Electrical 
Laboratory Notes and Forms.” These cheaper Forms have been prepared 
for the use of studeuts and teachers at the Polytechnic and other science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to а request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at half 
the price of the original set. 

* ARMATURE WINDINGS OF ELEOCrRIO MAORHIN RS. - By Н. F. Parshall 
and Н. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 (abore tables, 308., post free. 


*" ErLkcrBOo-CugMISTRY."—By Dr. G. Gore, Third Edition. Price 28. 
post free. 

“SIGNALLING AOROSS Space WITHOUT WIRES BY ELkROTRIO Wavxa. 
Being a Description of the Work of Hertz and his Successors.— By Dr. О. 
J. Lodge, with many original illustrations. EMT Edition, 28. 6d. net, 
2a. 9d. post free. 

“ELecTRIO Motive Power,” by Mr. Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience, "The book is well printed, on good paper, and contains 
230 illustrations. Price 108. 6d., post free ; abroad, 11a. 

t THE INCANDESCENT LAMP AND ITS MaNUFACTURE."— This book, written 
by Mr. Gilbert S. Ram, is now ready. Price 78. 6d. ; abroad, 88. 

‘Tue STEAM ENGINE INDICATOR AND INDICATOR DiaanAMs, "—Ed;ted 
and enlarged by W. Worby Beaumont. Price Зв. 6d., post free. 

THE ART OF ELECTROLYTIO SEPARATION OF METALS,"—4A second issue 
of Dr. Gore’s book is now ready, price 10s, 6d., poat free. 

“Tug MANUFACTURE OF ELEOrRIO LiGHT CARBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully illustrated. 
price ls, 6d.; post free, 1s. 9d. 

"Тнк BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, 1896-97.” 
A valuable, up-to-date compilation. Being an attempt to classify the 
data relating to X-Ray work. This work contains a quantity of general 
as well as special information bearing upon the whole subject of electrical 
discharge research. Price 5s., post free; abroad, 5s. 3d. 

„ LocaLIsaTION OF FauIrs IN Егксткіс Ілонт Marns.”—By Е. C. 
Raphael. Price 5s., post free; abroad, 5s, 6d. Prospectus on application. 

u ELECTRICAL ENGINEERING FORMULAE," a pocket-book, by Mesers. W. 
Goipel and Н. M. Kilgour; price 73. 6d. ; by post, 7s. 9d. ; abroad, 5s. A 
fine large paper edition with wide margins for notes can also be supplied. 
Price 128. 6d. ; post free, 13s. ; abroad, 138. 6d. N. % Лоп in the press. 

“THe ALTERNATE CCORBENT TRANSFORMER,” Vol. I.—By Prof. J. А. 
Fleming, M.A., D. Sc., F.R.S. New Edition. Price 12s. 6d., post free. 
Vol. II., price 128, 6d. post free, із also ready. 

4% ELEOTRIO LAMPS AND Ескотніо LIOHTIx d,“ by Prof. J. A. Fleming, 
M.A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o. Price 78. 6d., post free. И 
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t: ELECTROMAGNRETIO THEOBRY."—By Oliver Heaviside. Vol. I., price 
12s. 6d. ; post free, 13s. Vol. II., in preparation. 


t DRUM ARMATURES AND CoMMUTATORS," by Mr. F. Marten Weymouth 
also ready. Price 7s. 6d. ; abroad, 8a. Prospectus on application. 


"The Blectrician" Electrical Trades’ Directory and Hand - 
book.—An important announcement in connection with the 1899 
issue of the Big Blue Book will be found in an advertisement 


on another page of the present issue, to which our readers will 
please refer. 


The Toronto Board of Control require tenders for electric light- 
ing plant, including (1) engine equipment, (2) countershafts and 
pulleys, (3) belting, (4) boilers, (5) feed pumps, (6) water and 
steam piping, (7) fuel economisers, (8) dynamos and station elec- 
trical apparatus, (9) arc lamps, (10) mast arms and lamp attach- 
ments, (11) poles and overhead circuits, and (12) conduits and 


cables. Plans. &c., from City Engineer, and tenders to Board of 
Control, City Hall, Toronto, by noon of Nov. 9. | 


TENDERS RECEIVED AND ACCEPTED. 

The following tenders have been received for the electric lighting 
of the Princess of Wales' Theatre, Kennington, London, S.E. 
(Messrs. Owen Lucis and Pyke, consulting engineers) :— 
*Barclay & Son (accepted) £5,464 15 | S. H. Hey wood 


TENDERS INVITED. 


The Edinburgh Corporation invite tenders for the following 
lant for their electric lighting station in McDonald-road -— 
1) Marine type boilers and mechanical stokers, (2) engines and 


eee £7,880 15 
Pritchetts and Gold .. .. . 12,469 15 | Sax, Slatter and Co.. . 7,789 13 
dynamos, The engines must be of the Willans or Bellise type, Н. G. Ellis and Со. ...... 11,989 5 Hampton & Sons 7,508 15 
Further particulars are set out in our advertisement columns, | Foote and Mine ., 9924 18 Strode and o. . 5979 18 
and specifications, &., can be obtained from the resident | Marryat and Place 9811 15 | John Bolding and Sons... 5,931 15 
engineer (Mr. F. A. Newington), 5, Dewar-place, Edinburgh. Speedy, Congdon and Co. 9,283 15 T. Н. Taylor 617 7 
Specifications may be seen at, but not obtained from, the office of | Bru.h Electrical Engi- | Laing, Wharton & Down. 5,459 0 
Prof. Alex. B. W. Kennedy, 17, Victoria-street, Westminster, 


S.W. Tenders to the offices of the town clerk (Mr. Thomas 
Hunter), Town Hall, Edinburgh, by Nov. 14. 


The Edmonton Guardians require tenders for the sup 


ply and 
erection of (1) engines and dynamos, condenser, pipe work, &c. ; 
and (2) wirin 


neering Co. (Limited) 9,129 15 A. Penney and Co.......... 5,233 17 
. . * Subject to slight modifications in specification and price. 
The Lynn Town Council have accepted the following tenders for 


the supply and erection of plant in connection with their electric 
lighting scheme :— 


for about 600 lamps and supply of switchboard, Merredew and Wort (buildings) sige bind sree boas eS OOO OCR uu ээ ER ERE 22.683 18 1 
battery, &c. Further particulars are set out in our advertisement | Fielding and Platt (gas producing plant) ........................ 1,582 16 0 
columns, and conditions, apecifications, Ko., may be obtained at aie dete HACER on —.—— 1 —KBb— 30ũ3 ton 3,237 16 0 
the office of the clerk (Mr. F. Shelton, solicitor), the Grange, White 1515 ee 9 0 io switchboard, motor trans- 2652 6 7 
Hart-lane, Lower Tottenham, London, N. Tenders mast be deli. | cutie Eleru teat erage dia anie) ac 0 
ered to Mr. Shelton by 4 p.m. on Tuesday, Oct 25. 


ола. 846 9 6 
Siemens Bros. and Co. (armoured cables and other mains) .. 8,649 13 11 


The Liverpool Corporation have accepted the tender of Messrs. 
Tetlow Bros , Hollinwood, for the supply of 14 steel Lancashire 
boilers at £656 each. The Corporation have also accepted the 


tender of Messrs. Morrison and Sons for the erection of an electric 
power station at Pumpfields. 


The Adelaide (South Australia) Town Council have accepted the 
tender of the South Australian Electric Light and Motive Power 
Co. (Limited) for the electric lighting of the town. The tenders 
received by the Council were given in our last issue. 


APPOINTMENTS VACANT AND FILLED. 


The East Ham Urban District Council require the services of an 
electrical engineer for the preparation of a scheme of electric light- 
ing and tramways and their ultimate management and maintenance. 
The salary is £300 per annum. Some further particulars will be 
found in an advertisement on another page, and forms of applica- 
tion may be obtained of Mr. W. H. Savage, engineer and surveyor 
to the Council, Public Offices, East Ham, London, E. Applications 


have to be sent in not later than Monday, 24th inst. Mr. C. E. 
Wilson is clerk to the Council. 


The Urban District Council of Heckmondwike require the 
services of & practical and efficient electrical engineer to consult 
with and advise them in а scheme for an electric lighting instal- 
lation for their township, &c., for which plans and specifications 
have AROR been prepare: An а ее gives 

some further particulars, and applications must be sent in to Mr. 
General Post, Office, London, F. O. Tenders by 10 a.m. Oct. 25. Aulay Macaulay, solicitor and clerk to the Council, not later than 

The Edinburgh City Council invite tenders for constructing | 4 p.m of Wednesday, 26th inst. 
foundations and basement walls, chimneys, &c., at their new | The Edinburgh Corporation invite applications for the position 
electricity supply station, Tenders to the Burgh Engineer, 1, | of superintendent of mains. Further information is contained in 
Parliament-sauare, Edinburgh, by Monday next. 


an advertisement elsewhere, and applications have to be sent in to 

The Hull Corporation require tenders for high and low tension | the resident engineer (Mr. F. A. Newington), 5, Dewar-place, 
mains, casing, trench work, &oc. ; switchboard, continuous current | Edinburgh, by Saturday, 29th inst, 

rotary transformers, motor generator, &c. ; centrifugal pump, As elsewhere announced, the Worcester Corporation invite 

ejector condenser, steam pipes, &c. "Tenders to the Chairman of applications for the position of borough electrical engineer. 

Electric Lighting Committee by noon of Oct. 27. Sala 


ry £300 per annum. Applications to the town clerk (Mr. 
Tenders are required by the Wimbledon Urban District Council Samuel Southall), Guildhall, Worcester, by 31st inst. 
for the supply, delivery and erection of transformers and accessories. The Dietrict Council of Barking invite applications for the 
Tenders to Mr. W. H. Whitfield, Wimbledon, by 5 p. m. Nov. 7. 5 electrical 3 to i . of 

Tenders are required for the supply of electric lighting stores to | mains and the erection of electricity generating plant, anc а ег 
the Bedford Sanitary authority. і Wenders to doen Clerk by wards to take charge of the station. Commencing salary 4150 per 
24th inst annum. An advertisement elsewhere contains further particulars, 

| and applications must be forwarded to the clerk to the council 

(Mr. E. Н. Lister) Public Offices, Barking Town, by 5 p.m. of 
24th inst. i 

The Corporation of Southampton invite applications for the 
position of electrical engineer to take charge of their electrical 
undertaking. Commencing salary £250 per annum. Further 
particulars are given in our advertisement columns, and application 
must be made to the town clerk (Mr. G. B. Nalder), Municipal 
Offices, Southampton, by the 25th inst. А 

As will be seen from our advertisement columns the Corporation 
of Bedford invite applications for the position of assistaat eleo- 
trical engineer, with previous experience of alternating current 
atation work. Salary £108 per annum. Applications to the геві- 


The Leatherhead District Council invite offers from engineers 
and others who are willing to take over their Electrio Lighting 
Oeder (1898). Further particulars are set out in an advertisement 
in another part of this issue, and offers must reach the clerk (Mr. 
W. J. Hodges), Council Offices, Leatherhead, by Nov. 21. 


Tenders are invited for the supply and fixing of two engines and 
dynamos at the Southampton County Lunatic Asylum, Knowle, 
near Fareham. Tenders to Mr, John R. Wyatt, Knowle, by Nov. 16. 


The directors of the Great Western Railway invite tenders for 
stores, including telegraph instruments and apparatus, telegraph 
ironwork and tools, telegraph drysalteries, electric light carbons, 
incandescent electric lamps, telegraph poles and yellow pine, 
copper, iron and steel wire, &c., &c. "Tenders to Mr. G. K. Mills, 
secretary, Paddington Station, London, by,24th inst. 


The Corporation of Burton-on-Trent require tenders for the 
supply and erection of a 250-kilowatt alternator and engine. Раг- 
ticulars from Mr. F. L. Ramsden, Gas and Electric Light Works, 
Burton-on-Trent, to whom tenders by 10 a.m. 25th inst. 


The Postmaster-General invites tenders for the following :— 
(а) Supply of red fir telegraph poles, to be delivered in London 
and at Northumberland Dock (River Tyne) West Hartlepool, 
Hull, and Grimsby; and (b) for creosoting the poles with 1010. 
ог 12lb. of creosote per cubic foot. Forms of tender containing 
all particulars of the Controller of Stores (Mr. Charles E. Stuart), 


The Bilston District Council invite tenders for the provision of 
telephonic communication between the waterworks pumping station 
at the Bratch and the Town Hall, and also for erecting electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 


munication to that pumping station and to the Town Hall. Tenders 
by 29th inst. to the Clerk. 


Tenders are invited for the wiring of the new buildings of the 


Morley Industrial Co-operative Society, Queen-street, Morley. 
Tenders by 3186 inst. 


The Electric Lighting Committee of the Burnley Corporation 


require tenders for steam pumps and mechanical stokers. Tenders 
to Clerk by noon of 25th inst. 


П 
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dent engineer (Mr. Wm. J. Hope- Johnstone), Town Hall, Bedford, 
by Nov. 1. 


An assistant works manager is required by a large firm of manu- 
facturing electrical engineers. Salary, £350 per annum. 
advertisement. 

As announced in our advertisement columns, the Halifax Cor- 
poration invite applications for the appointment of assistant 
electrical engineer. Salary £132 per annum, which will be 
advanced to £150 at the end of twelve months. Applications to 


the town clerk (Mr. Keighley Walton), Town Hall, Halifax, by 
Monday, 24th inst. 


The Scarborough Electric Supply Co. (Limited) require a resident 
engineer to take responsible charge of the whole of the plant and 


mains from December next. Commencing salary £200 per annum. 
oe to Secretary, 24, Westborough, Scarborough, by 
inst. 


Agents are required by Messrs. W. M. Still and Co., of 24, 
Charles-atreet, Hatton Garden, London, E.C., for the sale of the 
Still“ incandescent electric lamp in all parts of England. See 
advertisement. 

Agents in this country are required by M. A. Larnaude for the 
sale of incandescent lamps of his manufacture. See advertisement. 


A meter tester (with previous experience) is required for a 


London supply station. See advertisement. 


A working foreman is required to take charge of lathes. Cne who 
has experience of high tension work. See advertisement. 


Àn engineer, capable of taking charge of boilers, engines and 
electric light apparatus, is required for the Park Fever Hospital, 


Hither Green, S.E. Wages 60s. per week and board, &. Appli- 
cations by the 31st inst. to Metropolitan Asylums Board, Norfolk- 
Street, W.C. 


The South Shields Corporation require a shift engineer at their 


electricity station. Applications to Borough Electrical Engineer 
by 28th inst. 


Mr. Charles D. Burnet has been appointed borough electrical 
engineer at Carlisle, at a salary of £250 per annum, 

Mr. А. О. Allen, D. A., B. Sc. (Lond.), A. R. C. S., has been oe 
rper lecturer and demonstrator in physics at Yorkshire Cullege, 

8. 

We are pleased to announce that the directors of the London 
and South-Western Railway Co. have unanimously elected Mr. 
Frederick J. Macaulay, the present respected and energetic secre- 
tary of the Company, to a seat on the Board of Directors, in the 
place of the late Mr. A. E. Guest. Mr. Macaulay's connection with 
the South-Western Railway Co. extends over a period of about 
50 years, during nearly 20 of which he has filled the position of 


secretary. 
BUSINESS NOTIOES. 

The firm of Mr. James White notify that, for the convenience of 
their London clients, they have opened a branch office at 66, Vic- 
toria-street, Westminster, S.W., which will be under the manage- 
ment of Mr. Patrick Hamilton, B.Sc., who has been with them for 
many years. The firm will keep at Victoria-atreet a display of 
Lord Kelvin's latest instruments for use in central stations aud 
test rooms, and have also made arrangements for stocking in Glas- 
gow or have ready for standardieing all the ordinary ranges of 
Kelvin instruments in their 1898 price list. The firm are exceed- 
ingly busy in their electrical department, and their works, which 
were extended a few years ago, are being run at their utmost capa- 
city. At present over 300 hands are employed, and during the 
past few years many additional high.class machines have been 
installed. 


Mr. Herbert E. McKrell (late London representative of Messrs. 
Johnson and Phillips) has, we are informed, been appointed 
London manager for I. Frankenburg, of Salford, Manchester. 

The London offices of Messrs. W. Т. Glover and Co. (Limited) 
have been removed from 39, Victoria-street, to 2, Queen Anne's- 
gate, Westminster, S. W, 


Veritys (Limited) have opened a branch at 55, Mitchell-street, 
Glasgow, under the charge of Mr. S. Andrews. 


Mr. Frederic Grover, A. M. I. C. E., M. I. M. E., consulting engi- 
neer, has taken offices in Greek; street Chambers, Leeds. 

Messrs, Everett and Co., engineers and electricians, have removed 
to 22, Charterhouse-square, London, E.C. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

In the failure of Chas. Hy. Kitching, electrical engineer, &., 20, 
St. Hilda-street, 172, Beverley-road, and 42, Chariot-street, Hull, 
the бга meeting of creditors takes place to-day (Friday) at Trinity 
House-lane, and the public examination on Nov. 14 at the Town 
Hall, Hull. 


Claims against J. Fletcher and J. A. Hirst (trading as Fletcher, 


Hirst and Co.), electrical and mechanical engineers, Bankfield 


Works, Curzon-street, Burnley (late North Gate Electrical Works, 
Chester, and 17, Full-street, Derby), must be in by 26th inst. Mr. 
Geo. Proctor, 3, Grimshaw-street, Burnley, is trustee. 


We have reoeived the following letter from Mr. C. Adams- 


Randall in connection with the particulars published on page 825 


of our last issue, Sigon ba the proceedings in bankruptcy in the 
failure of A. G. Duncombe :— 
TO THE EDITOR OF THE ELRCTRICIAN. 
* 63-4, Chancery-lane, London, W.C., Oct. 17, 1898. 

"Sm: In your issue of Oct. 14, ір an article referring to certain 
bankruptcy proceedings, mention is made of the 'Randall Telephone 
Patents Enterprise’ and the ‘ Randall Telephone Co. (Limited).’ That. 
there may be no misunderstanding by the many readers of your journal in 
regard to there statements likely to place me in a false position, [ wish to 
state that although the ‘Randall Telephone Patents Syndicate,’ and also 
& company under the name of the ‘Improved Telephone Patents 
(Limited), have been registered, I was not a party to either, and both 
were registered without my knowledge or consent, and I bave never 
received or even seen any of the alleged shares or bonds; neither had I 
any knowledge of the bill transactions referred to, nor any acquaintance 
with the gentleman named in your article as the debtor; neither of these 
registered companies have any rights under or claims upon my patents or 
either of them. Trusting that you will kindly do me the favour to insert 
this letter in the next issue of your journal.— Yours, &c., C. ADAMS- 
RANDALL." 


At a meeting of Rose and Beard (Limited), at 24, Stamford- 
street, London, E C., on Aug. 26, it was resolved to wind up the 
Company and to appoint Mr. A. Н. Rose, 24, Stamford-atreet, 
liquidator. These resolutions were confirmed at a subsequent 
meeting on Sept, 13, It will be remembered that the above and 
the Crystal Lamp Co. have amalgamated their forces. 

Ata meeting of the Bedford Electric Light Co. (Limited) on 
Sept. 23 it was resolved to wind up the Company voluntarily, and . 
to appoint Mr. E. A. C. Rawlings, 3, St. Paul’s-square, Bedford, 
as liquidator. These resolutions were confirmed on 10th inst. 

Thursday, the 27th inst., at 12:30, has been fixed for receiving 
the report of the Official Receiver as to the result of recent meet- 


ings of creditors and contributories in the liquidation of Cox 
Thermo-Electric Co. (Limited). 


Russian Duties on Electrical Machinery for Mining.—A 
Foreign Office dispatch from St. Petersburg announces that under 
certain conditions dynamo machines used for the electrical deposit 
of gold from oyanide solutions will be admitted across all the 
frontiers of the Empire for the requirements of Siberian and Ural 

old mining free of duty during the 10 years from Jan. 1, 1899. 
This concession applies also to electric motors used in the precip 
tation and washing of ores, and to a large variety of other 
machinery and apparatus required exclusively for gold mining. It 
is advised that those interested in new inventions for use in gold 
mining operations should communicate with the Minister of 
Finance at St. Petersburg for permission to introduce machinery 
into the mining districte referred to free of duty, The date of this 
Foreign Office communication is Sept. 30, 1898, 


Norwegian Custom Dues.—A duty of 5 per cent. ad v «lorem ів 
now imposed on electric motors and dynamos imported intu Norway. 


„Trade Unionism Rampant.”— We have received the following 
on this subject :— 


TO THE EDITOR OF THE ELECTRICIAN. 

“Sir: Will you allow me to point out, in answer to your further para- 
graph under the above heading in the current issue of your paper, that the 
facts are aa followa : There were five electric light wiremen and six labourera 
engaged on the job in question. The wiremen were paid the minimum 
rate of wages recognised аз fair by us, viz., 9d. per hour (several firms pay 
944. to 104d. per hour) ; the labourers were in no case getting more than 
64d. per hour, this is 4d. below the union rate. 

„As to the truth of Messrs. Calvert's statement that the majority of 
their men were opposed to joining the Electrical Tradea Union, the facta 
are as follows, and I challenge Messrs. Calvert to deny them There were 
віх wiremen and six labourers working on the job in question. We do not 
admit labourers, only apprentices and improvers, во that the labourers 
were not eligible to join us. So far from being opposed to joining, they 
would have been only too pleased to have been admitted. Out of the six 
wiremen five made application to join, with the result that three were 
admitted and one rejected as not being a competent workman ; the fifth 
man’s case we held over for further consideration. When the three men 
who had been admitted as members presented themselves at the job in 
order to continue their work Messrs. Calvert refused to allow them to 
start because they were members, so that Messrs. Calvert have only them- 
selves to blame for any delay that, may occur. 

“ You say that: ‘It is, perhaps, well to explain that the contention of 
electrical contractora is, that if their workmen join the Electrical Trades 
Union they will be allowed to no nothing but purely electrical work, and 
that additional men will have to be called in to do odd simple jobs of 
making good casing, painting, &c., of the most trivial nature.“ It would 
be interesting to know how many electrical contractors agree with this. 
We have always a considerable number of applications from electrical firms 
and public and municipal bodies for workmen ; in fact, more than we can 
supply, as for some considerable time we have had no members unemployed, 
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“We contend that electrical workmen should be engaged on electrical 
work, and that joba that come under the province of bricklayers, plasterers, 
carpenters and paintera can be more cheaply and expeditiously done by 
men skilled in the various branches in question. It is impossible for а 
man to be a competent wireman, bricklayer, plasterer, carpenter and 
painter rolled into one, and it is time some electrical firma recognised this. 
Most reputable firms make arrangements either with the building con- 
tractors or engage the mechanics themselves to do the ‘odd simple jobs of 
making good, &.“ you speak of. 

“We agree with you that such labour disputes should be settled by 
peaceful negotiations, &c., and I can only regret that the contractors in 
question did not adopt your suggestion. We are always open to discuss 
any case in which our action may be objected to, and if possible come to a 
settlement.—Yours truly, Е. E. Sims, Gen. Sec." 


Schuckert and Co.—The staff of Messrs. Schuckert and Co. 
celebrated, on the 8th inst., the 25th anniveraary of the founding 
of the firm. 


dental powers for the supply of telephony by local authorities, 
including borrowing powers.” Не pointed out that under the 
present system there must be delay in the spread of telephony. 
Before local authorities could be fully invested with the powers to 
undertake the equipment of telephone exchanges, two Parliamen- 
tary sessions must elapse; there must be one session for 
the Bill empowering the Post Office to grant a licence and 
another session for the Bill confirming the licence. The Town 
Clerk of Liverpool regarded the proposal as premature, and trusted 
it would not be accepted. The principle involved in the proposi- 
tion was absolutely contrary to the line adopted throughout by the 
Association in regard to telephones, "They had always taken the 
view that it was the duty of the Postmaster-General to supply tele- 
phone communication, and only as а subsidiary matter had they 


ever suggested that municipalities should be allowed to undertake 
the work within their own areas. 


Г ] The motion was, after а brief 
Exports of Electrical Apparatus and Material. The following | discussion, rejected. 


list gives official particulara of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 


machines, which are not separately specifed) from Oct. 12 to 
Oct. 18, with the ports of destination :— | 


Aden—£900. Argentina —Buenos Ayres, £172. Australasia— Adelaide, 
£4,829 ; Brisbane, £7; Fremantle, £192; Melbourne, £220; Sydney, 
£1,263 (including £590 telegraph material) ; Wellington, £132. Austria 
—Trieste, £20 (telegraph material) Belgiwm—Antwerp, £551 ; Ghent, 


£83. Braril— Rio Janeiro, £354 (including £44 telegraph material). 
Canada—Montreal, £40. 


Ceylon—Colombo, £123. China—Shanghai, 
£1,153 (telegraph cable) Denmaurk—Copenhagen, £45. Evypt—Alex- 
andria, £72. France—Boulogne, £57. Germany—Homburg, £400 
Holland—Amsterdam, £87 ; Rotterdam, £56 (telegraph wire). Hony 
Kong, £15. India—Bombay, £139; Calcutta, 815. Jta/y—Naples, 
£26 ; Spezia, £121. Jh Kobe, £111; Yokohama, £1,029, Malta, 
£75. Persia—Bushire, £3. Russia—Libau, £87; St. Petersburg, £40. 
South Africa—Alpoa Bay, £149; Cape Town, £670; Chinde, £1,113; 
Delagoa Bay, £475; Durban, £187; Port Elizabeth, £183. Sweden— 
Gothenburg, £13; Stockholm, £716 (telegraph cable). Total £15,821, 
against £8,065 in the corresponding week last year (Oct. 13 to 19). 


Asylum Lighting.—The Governors of the Clonmell (Ireland) 
District Asylum are considering the advisability. of discarding gas 
in favour of electric lighting. 

Aylesbury.—4A special meeting of the Town Council has been 
called for the purpose of deciding whether & Provisional Order is 
to be applied for in the next session. "The subject was discussed 
at the last meeting of the Council, when the most noticeable 
feature was the ruling of the Chairman (Coun. H. Wyatt), who, 
asked for а ruling as to whether those connected with the gas 
interest were entitled to vote, replied ** that when it was а question 
of electricity, it had nothing whatever to do with the gas company, 
and therefore there were no restrictions on councillors connected 
with this interest." 

Bermondsey (London).—The Board of Trade has appointed 
Major Cardew to inquire into the dispute between the Vestry and 


the London Electric Supply Corporation as to the extension of 
electric lighting mains. 


Bournemouth.—On Sunday last this favourite south coast 
watering place was, so far as its gas lighting was concerned, 
enveloped in darkness. Зоор after 7 p.m. the gas went out, much 
to the alarm of church and chapel congregations—where the elec- 
tric light is not installed. At these latter places of worship the 


congregations were unaware of the discomfiture of their less- 
favoured brethren until the termination of the services. 


Bradford Tramway Accident — Major P. Cardew resumed the 
inquiry, on Thursday last, into the circumstances of the accident 
which occurred on the Great Horton electric tramway on Sept. 19. 
The driver of the car was examined. Major Cardew said that as 
soon as he arrived in Bradford he proceeded to Horton Bank Top, 
and witnessed some experiments which were conducted to test the 
new slipper brake. The trials were made with No. 16 car, and they 
took place on a gradient of 1 in 14:24, where other teste had been 
made by Mr. John Waugh. The car was first let go for a distance of 
72 yards, and, roughly estimated, the speed attained would be about 
18 miles an hour. This speed, of course, was distinctly dangerous, 
and very considerably beyond the rate at which it was contemplated 
the cars would travel. Applying the slipper brake only after this 
speed had been reached, the car was pulled up in the space between 
five poles, and, according to Mr. Dawson, the deputy surveyor, the 
distance was 179} yards. Then the hand-brake alone was used, 
and the car was stopped in 644 yards, and afterwards, by means of 
the electric brake, a stop was effected in 37 yards. The rails were 
quite dry. From these tests it would appear that the electric 
brake was by far the most powerful. Evidently the slipper brake, 
as at present applied, was certainly not very rapid in operation, 
and he thought that it was generally agreed that it should be 
made to act more quickly. All these brakes necessarily came 
into operation by utilising some proportion of the weight of 
the car to produce friction on the rails, and the use of one brake 
to some extent minimised the action of another. In the course of 
further tests, the electric brake was used with the car running 
under norma] conditions, the controller being placed on the second 
notch. The car was then pulled up within about half ita length. 
He might also add that he certainly came to the conclusion that, 
at the second notch, the speed of the car exceeded six miles ап 
hour, and, in fact, he was inclined to think that it was rather more 
than seven miles an hour, but in these cases it was very difficult to 
judge the exact speed. At any rate, it was absolutely impossible 
to keep pace with the car in walking. Ол the third notch the car 
gave a speed of about 44 miles an hour, or a smart walking pace. 


Bridgewater.—In the large colliery district administered by the 
Bridgewater trustees it has been decided to re-model the entire 


telephone system, and we are informed that Messrs, O'Gorman and 
Cozens-Hardy have been called in to advise as to the most 


economical methods to be adopted. The new locomotive and 
timber works on the estate are also to be made the centre for the 
distribution of energy for various purposes, the existing electrica 
plant being moved from one of the pit-mouths to the new works 
near at hand, 


MUNICIPAL, FOREIGN AND GENERAL NOTES. 


Alloa.—A Provisional Order is to be applied for by the Burgh 
Commissioners. 

. Association of Municipal Corporations.— The autumn general 
meeting of this Association was held at the Westminster Palace 
Hotel, London, on Wednesday, when the following resolution, 
moved by the Mayor of Nottingham, was unanimously adopted :— 
“That this Association aflirms the principle that where local 
authorities have, with the sanction of Parliament, established, or 
are in the course of establishing, undertakings for public benefit, 
and have not failed in the performance of their duties, it is not 
right or expedient that powers should be granted to companies to 
compete with such local authorities," He said the Corporations 
had naturally understood that Parliament would follow the same 
policy in regard to electrical undertakings that it had adopted in 
respect to gas and waterworks—that local authorities should have 
no competitora. The practice had been introduced by the Board of 
Trade that no public company should be granted a concession for a 
district until the local authority had an opportunity of deciding 
whether the community themselves desired to undertake the work. 
Under these circumstances Corporationa had been greatly startled 
at the attituds of Parliament towards the Bill of the General 
Power Distributing Co., especially when they saw that it had 
receivel the sanction of the House of Lords, an assembly 
on which many were inclined to rely for the protection of the 
rights of property. The Bill contained most revolutionary pro- 
posala. At present it applied to a large district in the Midlands, 
including the cities of Lincoln and Sheffield and the town of Not- 
tingham, and provided that the company promoting it should be 
permitted to enter the district and compete with the Corporations 
or other authorities in the distribution of electricity. Іа a short 
time the Nottingham Corporation would have spent close on 
half-a-million sterling on electrical undertakings, and the Asso- 
ciation could imagine their dismay when they learned that by 
means of a private Bill they were to be subjected to the competition 
of a company working for profit. At present Nottingham and 
Shetlield were threatened, but if the Bill passed it would soon be 
found that Liverpool and Manchester and other places would be 
similarly threatened. The resolution was supported by the Lord 
Mayor of Saetheld, the Town Clerk of Liverpool, the Lord Mayor 
of Mancheater, and the Town Clerks of Doncaster, Eastbourne, 
Ilkes:oa, Dewsbury and Southport, and the Mayor of Crewe. 

Tne deputy towa clerk of Hudderstield moved, and the town 
clerk of Folkestone seconded, a resolution That the Association 
represent to the Local Government Board, the Postmaster- 
General, and the Treasury the expediency of legislation being so 
framed that the Postmaster-General be empowered to grant licences 
which shall be self-contained, and confer all necessary and inci- 
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Bury St. Edmunds.—The Town Council have appointed a depu- 
tation to wait upon the Local Government Board asking sanction 
to the original electric lighting scheme of the Council. The Council 
consider that the original scheme is much more likely to be a finan- 
cial success than a modified one. 


Clontarf (Dublin).—A special meeting of the Township Com- 


missioners will shortly be held to consider the question of applying 
for а Provisional Order. 


Crewe.—The Town Council have purchased land in Edelston- 
road as a site for an electricity station at £1,200. The Council are 
applying for powers to borrow £20,000 for electricity supply works. 

Dundalk.—The Township Commissioners have completed an 
agreement with the local tramway company for the lighting of the 
district, The company undertake to maintain and to supply current 
to 22 arcs and 16 incandescents for £600 per annum. 


Edmonton (Middlesex) —The District Council have decided 
not to apply for a Provisional Order this year, but have agreed to 
join the other local authorities of the district in opposing any 
application by a company. 


Electrical Enterprise in Spain.—Mr. Theodore Mertens, the 
United States Consular agent at Valencia, in a recent reports states 
that opportunities are still abundant to open mines and start steam 
and electric railways, telephone companies and electric lighting 
undertakings in various parts of Spain; and he is of opinion that this 
enterprise would be remunerative if managed upon an intelligent 
basis. Не invites his countrymen to seizə the opportunities now 
offered before the country has recovered from its inertia." 

Fenton.— At the meeting of the District Council on Monday it 

was resolved to apply for а Provisional Order. 
, Fire Prevention.—The British Fire Prevention Committee have 
Just issued pamphlet No. 11, entitled Fire Tests with Unprotected 
Columns,” which is a report by a committee on fire-prooting tests 
in New York. There are 12 double-page pletes and numerous 
illustrations throughout the report, which will be found of interest 
to building experts, &c. 

Glasgow Tramways.—The double-decked cars on the (Glasgow 
electric tramway route have now been licensed by the magistrates 
to carry 55 passengers each. Ten additional double-decked cars 
are to be placed on this route. 

Gosport.—The Council, who have been asked by the Electric 
Power Distribution Co. for consent to an application for a 
Provisional Order, have intimated to the Company that they them- 
selves propose to apply. 


Grays (Essex).—The District Council have appointed Mr. A, 
H. Preece consulting engineer to prepare a scheme for the electric 
lighting of the district, at a fee of 50 guineas. The Council also 
propose to apply fer a Provisional Order. 

Hastings.—On Tuesday a Local Government Board inquiry was 
held into the application of the Council to borrow £58,000 for the 
purpose of purchasing tho undertaking of the Hastings and St. 
Leonards-on-Sea Electric Lighting Co. The application was sup- 
ported by Mr. Macmorran, N C., and Mr. Pritchards, while the 
Opposing ratepayers were represented by Mr. Freeman, . C., and 
Mr. Lushington. Mr. Macmorran said that the company, which 
was formed in 1882, with a capital of £50,000, was by no 
means anxious to sell their undertaking, because they had had 
an exceedingly good year, and there was every prospect of 
continued prosperity. Since June 1st the Corporation had been 
doing the whole of the public lighting, and the question appeared 
to be as to whether the sum of £58,000 was an exorbitant sum to 
pay for the Company's concern. The town clerk (Mr. B. F. 
Meadows) gave evidence of the negotiations between the Corpora- 
tion and the Company for the purchase, and in cross-examination 
Said the authorised capital of the Company was £58,000, but he 
believed only £27,220 had been subscribed. There was a debenture 
loan of £14,750, and the Company also owed £8,500 to their 
bankers, Prof. H. Robinson, who had made a report as to the 
value of the Company's undertaking, was of opinion that it was 
worth £40,000. Councillors Dr. Allfrey and Burrell, and the 
chairman of the Electric Lighting Company (Mr. F. A. Langham) 
also gave evidence in support of the application. Technical 
evidence was given by the borough accountant (Mr. F. Н. Thorpe) 
and Mr. L. Andrews, the manager and engineer of the Company. 
Mr. Andrews said that nearly the whole of the plant had been put 
in since 1890, and was in as good condition now as then. Mr. 
Robert Hammond was also called. He valued the goodwill at a 
much higher rate than Prof. Robinson did, and he considered that 
the Corporation were doing a good stroke of business in effecting 
the purchase. After addresses from counsel the inquiry terminated, 
having lasted 5j hours. 


Hill of Beath (Dunfermline). — This village is now lighted elec- 
trically by means of sixty 50 c.p. incandescents. The current is 
supplied from a steam dynamo at the colliery of the Fife Coal Co. 
The contract has been carried out by Messrs. Hunter and Jack, of 
Glasgow, and the cost of the installation is borne by а Gothenburg 


М 


system public house of the village, the profits of which are expended 
in public improvements. 


Huddersfield.—The General Purposes Committee have instructed 
the Borough Engineer, the Waterworks Manager, the Borouzh 
Electrica] Engineer and the Tramways Manager to report jointly 
upon the practicability of utilising the water of the Corporation 
works in the Wessenden Valley in the generation of electricity. 

Kidderminster.—The Town Council have ordered the seal of the 
Council to be affixed to the agreement with the British Electric 
Traction Company for the transfer of their Provisional Order. 

Kuala Lumpor (India).—The Sanitary Board of this district is 
ascertaining the probable demand for electric current in the event 
of electricity supply works being established. 


. Lambeth (London).—On Thursday evening last week, the 
Vestry discussed a communication from the Local Government 
Board in connection with the appeal of the Vestry for an inquiry 
into the circumstances attending the transfer of the Vestry’s 
electric lighting order to Mr. Sax, the Board intimating that they 
were not prepared to institute such an inquiry. Mr. Cooper now 
proposed that a Committee, consisting of a member from each 
Ward, should be appoint«d to inquire into and report upon the 
subject. Mr. Н. White pointed out that a charge had been mide 
that £1,000 had to be distributed amongst the vestrymen. The 
motion was approved. | 


Leith.—The Works Committee of the Leith Docks Commission 
are considering the question of lighting the docks electrically. 


Light Railways.—4A proposal has been made to construct ап 
electric tramway between Twickenham and Hounslow, by way of 
Whitton and Kneller Hall. 

The Hamilton (N.B.) Town Council have been notitied by the 
Hamilton, Motherwell and Wishaw Light Railways Co. (Limited) 
of intention to apply to the Light Railway Commissioners for an 
Order to construct а light (electric) railway from Blantyre to 
Motherwell and Wishaw. 

The Ayr District Committee of the Ayrshire County Council and 
the Monkton and Prestwick Parish Councils have approved a pro- 
posal of the Drake and Gorham Electric Traction Co. for the con- 
struction of a light (electric) railway between Ayr and Monkton. 

The Bournemouth Town Council have rejected the recommenda- 
tion of their Roads Committee to apply for powers under the Light 
Railways Act to construct electric tramways in the district. The 
'bus interest, which is strongly represented on the Council, and 
those iesthetic members who are opposed to all tramway systems, 
have once more managed to delay the introduction of electric tram- 
ways into Dournemouth and district. 


Limerick.—A Committee of the Ton Council has been ар: 
pointed for the purpose of examining the electric tramway schema 
submitted by the Limerick Electric Tramways Co. (Limited). Tho 
rival tramway project has been abandoned, owing to the Cor- 
poration having refused to grant powers for supplying current for 
lighting. 

Liverp»ol.—At the last meeting of the Lighting Committee, 15 
was reported that there was at present the equivalent of 79,589 
16 c.p. Jamps connected to the supply mains, During the year, 
the pressure of supply has been changed from 110 to 239 volts. 
The Tramways Committeo have decided to recommend a further 
outlay of £143,000 during 1890, on the re-construction of existing 
tram lines on the overhead trolley system. 


London County Council and the National Telephone Co.— 
The London County Council, on the recommendation of the Build- 
ings Committee, have decided not to grant the application of the 
National Telephone Co. fur the erection of new head offices on 
the Victoria Embankment, to the plans and drawings deposited 
on the Company's behalf with the Council, as these plans are 
not to the Council's requirements. 


Manchester. -A Local Government Board inquiry will be held 
here on Monday next into the application of the Town Council to 
borrow £200,000 for electric supply purposes. 

Margam (Glam )— The Lighting Committee have under con- 
sideration a scheme prepared by Mr. F. B. Smith, of Port Talbot, 
for the electric lighting of the district. Mr. Smith estimates the 
cost of plant and mains at about £8,000. Current would be sup- 
plied at 3d. per unit for public lighting, which would be etfected 
by means of 34 50-c.p. and 70 16-с.р. incandescents. Assuming 
these lamps to be lighted 3,000 hours per annum, the cost of cur- 
rent, including all charges, would be £357. 103. Current for 
private lighting would be supplied at 61. per unit. The cost of 
lighting the district by gas would bo £505, at £3. 10s. per lamp, 
against £325. 168. 8d. by electricity, a saving of £269, 33. dd., and 
at the same time a much more effective light would be obtained. 

"Modern Opera Houses and Theatres."—Mr. Batsford, of 
High Holborn, London, will shortly publish the third volume of 
„Modern Opera Houses and Theatres,” by Mr. Edwin O. Sachs, 
architect, this being the completing volume of the work. There 
will be 900 illustrations, and having special regard for the interest 
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evinced in mordern forms of construction, a particular chapter has 
been devoted to construotional iron work as applied to the play- 
house, both on cantilever principles and otherwise. 


Marylebone (London).—At the meeting of the Vestry last night 
(Thursday) an urgent report was received from the Electric Light- 
Committee, in which it was recommended that statutory notice 
should be given for convening a special meeting of the Vestry to 
consider an application to the of Trade for a Provisional Order 
for powers to supply electric ourrent for public and private purposes 
in St. Marylebone. The report further recommended that the Com- 
mittee be authorised to negotiate with the Metropolitan Electric 
Light Supply Co.(Ltd.) as to terms upon which that company would 
be willing to sell tothe Vestry its undertaking so far as the supply to 
the Parish of St. Marylebone is concerned. Mr. Brooke-Hitching, 
chairman of the Committee, in moving the adoption of the report, 
said it was essential that they should, notwithstanding their failure 
to get their Provisional Order through Parliament in the last 
session, still proceed with their application. In view of a letter 
received from the Metropolitan Company, it was deemed advisable 
by the Committee that it should have power to negotiate in the 


event of the Company being pre to sell the Marylebone 
portion of its undertaking. 


r. White said this would mean the 
expenditure of half-a-million of money. 


Mr. Brooke Hitching 
admitted that the spending of a very large sum would be involved, 


but he was indifferent to the amount of expenditure so long as the 
Vestry were getting a return of 5 or 3 per cent., besides being able 
to supply current at à cheap rate. Why ahould not lebone be 
able to do what Manchester had done? Не recognised that the 
Vestry was nervous when asked to spend large sums of money, 
but by passing the recommendations of the Committee they would 
not be pledged to emberk on the expenditure referred to, but only 
to permit negotiations to proceed in the interests of the ratepayers. 
Mr. Strong seconded the adoption of the report, which Sir Edwin 
Galsworthy opposed, as he felt that, if they did not mind, there 
would be another slip similar to that made in regard to the Church 
Abolition Act which landed them into an expenditure of £85,000. 
The first recommendation of the Committee was unanimously 
adopted, but the second, giving power to the Committee to 


negotiate with the Metropolitan Co., was ordered to be put on the 
business paper for the next meeting. 


Moss Side. —The Manchester Corporation explain that the delay 
in the laying of electric light mains in this district has been due to 
absence of the sanction of the Local Government Board for borrow- 
ing the necessary moneys. The Moss Side District Council have 
taken up а loan of £12,990 from the Ecclesiastical Commissioners 
for tramway construction purposes. 

Neath.—The District Council have appointed a committee to 
consider and report upon the desirability of obtaining electric 
lighting powers. 

Newington (London).—The Vestry has entered into an agree- 
ment with the South London Electric Supply Corporation for sup- 

lying electric current pending the opening of the Vestry’s station. 
he maximum amount of current proposed to be taken by the 
Vestry is 100 kilowatts. 

Nicolaiev (Russia).—Mesars. Siemens and Halske are endea- 
vouring to secure a concession from the municipality of this town 
for supplying current for light and power purposes, both public and 
private. So far their efforta have been unsuccessful, but it is 
generally understood that the proposals of this firm are more 
favoured than those of one or two other firms who have placed 
details of schemes before the local authorities. 

Ostend.—In a communication from the British Vice-Consul at 
Ostend attention is called to the business opportunities offered to 
firms engaged in electric light work upon what is known as the 
„Ostend extensions” (formerly known as Col. North's scheme). 

Penny Post.—The advent of universal penny postage has ad- 
vanced а stage. А recommendation has been made by the Post- 
master-General of the United States, urging the establishment of 


penny postage between the States and Great Britain, France and 
Germany. 


Portrait of Mr. J. W. Swan, F.R.S., Pres. LE.E.—We 
understand that Mr. Swan is much annoyed that many of his 
friends are being solicited to subscribe for a lithographic portrait of 
himself with a lithographic signature. We believe this is being 
done entirely against his wishes, and that he does not think the 
likeness a good one. 

Provisional Order Applications. — Official notice has been given 
by the Sutton Coldfield Corporation and the Heaton Norris District 
Council of intention to apply for Provisional Electric Lighting 
Orders. 


Rating of Electricity Undertakings.—The hearing of an appeal 
of the Cambridge Electric Supply Co. for the reduction of the 
assessment of their works was opened on Tuesday betore Mr. 
Bulwer, the Recorder, at the Quarter Sessions at Cambridge. The 
local Assessment Committee had assessed the works at £1,024, and 
the Company contended that the amount should be £663, the 


chief point of dispute being the amount which should be allowed 
for annual sinking fund. Mr. Wm 


. H. Castle, rating valuer and 
surveyor, of 40, Chancery-lane, London, Mr. R. E. B. Crompton, 
Prof. J. A. Ewing, and Mr. John H. Barker, the Company's 
general manager and engineer, gave evidence on behalf of the 
Company. The Compeny's case was closed and the matter was 
adjourned to & further meeting in London on 29th inst. 

Rathmines and Ra .—The Township Commissioners are 
promoting а Bill to enable them to purchase and work certain 
electric lines of the Dublin United Tramways Co. 

Rothesay.—The Town Council have approved a report of the 
Electric Lighting Committee, recommending that certain altera- 
tions be made to the fittings of the boilers at the gas works, so ав 
render them suitable for the generation of electric current, and 
instructing the engineer to prepare specifications and estimates for 
ап electric light installation. 

St. Annes (Lancs.).— The Electric Lighting Committee of the 
District Council have decided to consult an electrical expert as to 
establishing electricity supply works. 

Shoreditch (London). —The Veatry have decided to increase the 
salary of Mr. Newton Russell, chief electrical engineer, from £250 
per annum to £350, with an annual increase of £50 up to £500 per 
annum. 

It has been decided to invite applications for the post of clerk of 
works, in connection with extensions to the electric supply station, 
at a salary of £3. 3s. per week. 

Mr. Stellard, electrician-in-charge, has resigned his position. 


Shrewsbury.—A Local Government Board inquiry was held here 
last week into the application of the Town Council to borrow 
£30,800 for the ж зуры of the undertaking of the Shropshire 
Electric Lighting апа Power Co. and for the extension of the plant 
and mains. The town clerk (Mr. Н. C. Clarke) appeared in support 
of the application, and gave & history of the electric lighting in the 
borough and of the movement for municipal control of the works. 
On the report of Messrs, Kincaid, Waller and Manville the 
Corporation agreed to pay £21,500 for the Company's under- 
taking. Technical evidence was given by Mr. E. Manville, and Mr. 
T. P. Deakin (chairman of the Lighting Committee), said that 
negotiations were entered into for the purchase of the electricity 
works, as the Council held that by this means they would bring 
down the price of gas, which was of poor quality and dear. 
was no opposition except in the gas interest. 


Southampton.—Mr. J. Н. Lee, the borough electrical engineer, 
has resigned his position in order to accept an appointment in 
London. The Council has decided to advertise for a successor, at 
£200 per annum, At the last meeting, Alderman Lemon (chair- 
man of the Electric Light Committee) strongly animadverted upon 
the conduct of some of the members of the Council, who had, he 
said, practically driven an excellent officer away on the ground 
that he was too expensive, and now they wante 


to appoint an 
engineer at a larger salary than Mr. Lee was receiving. 


g. They were 
at present in a very nice plight, and he hoped this would bea 


lesson to the Council —when they had а good officer to keep him." 
Mr. Neame has also resigned his position as assistant-engineer to 
take an appointment on the ss. ** Norman." 

The Tramways Committee have had under consideration a report 
from Messrs. Kincaid, Waller and Manville as to the equipment 
of the local tramways for electric traction, and Mr, Kincaid 
attended the last meeting and discussed the report. The Com- 
mittee decided to adopt the overhead trolley system and to approve 
the scheme set out, There are at present about 41 miles of tram- 
ways, including lm. 1f. of double track. The cost of laying new 
rails and accessories would be about £2,632 per mile, or a total of 
£24,000. The cost of supplying 20 motor cars would be £10,000, 
and alterations to depot £4,000, making a total of £38,000. 

Stanford-le-Hope (Essex).— This village is now lighted elec- 
trically. The Parish Council recently entered into a contract with 
Mr. Simpson for the lighting of the district by incandescents, from 
Oct. 1 to March 25, for £135. 

Taunton.—The Electric Lighting Committee has reported that 
the Local Government Board has intimated that on certain con- 
ditions sanction will be given to the Council's proposed loan for 
electricity supply purposes, The Committee have, therefore, 
given instructions for the laying of additional high and low-tension 
cables, in accordance with the specifications of Mesars. Kincaid, 
Waller and Manville. 


There 


Technical Education in Russian Poland.—A Foreign Office 
report announces the opening of a polytechnic college at Warsaw. 
This is regarded as a development of the greatest importance as 
being the first attempt to grant to the Poles the ваше higher 
technical education as is available to other sections of the Czars 
subjects. Electro-chemistry, physics and electro-technics are to 
m portent branches in the scholastic training at the new 
institute. 


Telephone Municipalisation.— The Huddersfield T own Council 
have received a communication from the Postmaster- О eneral to the 
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effect that on the necessary powers to enable the Corporation to 
work a telephone exchange system being granted by Parliament, he 
will be prepared to give the Corporation a licence for establishing 
an exchange. A condition of the licence will be that it shall expire 
on Dec. 31, 1911. The Council have passed a resolution to the 
effect that they memorialise the proper authorities that the Post- 
master-General should be authorised to grant self-contained licences 
to Corporations to work telephonic exchanges, and that sach licences 
Should confer all necessary and incidental powers, including bor- 
rowing powers." 


Tobermory (Argyllshire).—The Burgh Commissioners are in 
communication with Mr. R. F. Yorke, of Glasgow, as to the 
advisabilty of introducing the electric light. 


Totnes.—The Town Council have given conditional assent to 
the application of Messrs. Handcock and Dykes for a Provisional 
Order for the district. Messrs. Handcock and Dykes have pur- 
chased the Totnes town mills and buildings with a view to estab- 
lishing electricity supply works. 

Trade with Russia. — Mr. Alfred Millar, an Englishman, general 
commission agent at Nicolaiev, is, we are informed, willing to take 
up agencies for British goods in the districts covered by Nicolaiev, 
Kerson and Elizabethgrad. 


Trading Developments in Spain.—A Government commercial 
intelligence department has been established in Spain as a special 
sub-department of the Ministry of Foreign Affairs for the purpose 
of supplying commercial information and statistics and of rendering 
assistance to exporters and business men generally. Morocco and 
the South American States and Mexico are to receive special atten- 
tion in connection with this development. 


Venezuela.—The United States manufacturers are making 
strenuous efforts to capture the entire trade of Venezuela. An 
important and extensive emporium has been established at Caracas 
where samples of almost every kind of manufactured article can be 
seen, Amongst the goods shown are domestic electrical apparatus, 
electric plant and machinery, railway specialities, pumping 
machinery, and an infinite variety of general merchandise. 
Amongst the big exhibitors may be mentioned the Fort Wayne 
Electric Corp., who have installed а complete electric lighting plant 
in full operation. The establishment of this great central ware- 
house is expected to prove of immense advantage to American 
manufacturers. A very complete library contains files of the 
principal American trade journals. A file is also kept of the 
catalogues and price lista of members of the National Association of 
Manufacturers, and non-members are allowed to send their 
catalogues for filing at a charge of £1 per annum. Amongst the 
articles which are set out as likely to meet a large demand are 
electrical machinery, electric railway equipment, telegraph and 
telephone material, wire for all electrical purposes, electric light 
fittings and fixtures, telegraph poles, electro-medical apparatus, 
electrical instruments, and general electric supplies, Ап invest- 
ment of from £5 to £10 secures a space in the warehouse of from 
5 sq. ft. to 10 sq. ft., sufficient for the average exhibit. It will 
thus be seen that at comparatively small cost American manufac- 
turers are able to bring their goods prominently before a large and 
improving market, Side by side with this warehouse is a building 
devoted exclusively to the exhibition of Venezuelian producta, 
agricultural, mineral and industrial. 


Weston-super-Mare.—The Council apparently have given up 
the idea of establishing municipal electricity works, and it is 
ровар that an agreement will be entered into with the Electric 

ower Distribution Co. for a transfer of the Provisional Order. 


Whitechapel (London).—The District Board of Works have 
authorised the Electric Lighting Committee to expend a sum not 
exceeding £100 in connection with their investigations into the 
electric lighting and refuse destructor question. 


Worcester.—At a meeting of the Electric Lighting Committee 
on Monday the resignation of the city electrical engineer (Mr. K. 
T. Ruthven Murray) was received. It was, as elsewhere notified, 
decided to advertise for a successor at a salary of £350 per annum. 

Workhouse Lighting.—Estimates of the cost of lighting the 
Cardiff Workhouse electrically have been submitted. The cost of 
an independent installation was put at £2,850, and the annual 
maintenance £350; the cost of lighting taking current from 
the Corporation mains at £450 per annum ; gas costs at £370 per 
annum. The Committee decided to consult an electrical expert. 


Football. — The football teams of the Incandescent Electric 
Lamp Co. and the Edison and Swan Co. met at Ponder's Ead on 
Saturday, and played an exciting game in the presence of a large 
orowd of spectators. The Brook Green team repeated their 
victory of last year by three goals to one. 

Electro-Harmonic Society.— This evening (Friday, Oct. 21) а 
smoking concert in connection with the Electro-Harmonic Society 
will be given in the Banqueting Hall, St. James’s Hall Restaurant, 
Regent-street, London, W. An exceptionally intereating pro- 
gramme has been provided. | 


PATENT RECORD. С 


А record оў Applications for Patents and, Patent Specifications Published 
ís compiled for this journal by Mr. J. C. CBaPMAN, Fel. Chartered Inst. 
Patent Agents, of 70, Chancery-lane, W.C., from whom all information on 
the subject may be obtained, 

APPLICATIONS FOR PATENTS. 

Nors.—The Specifications of Applications for Patents are not open to 
public inspection until after the acceptance of the complete Specifications, 
The names within parentheses are those of communicators of inventions, or 
where complete specification accompanies application an asterisk is suffixed. 

September 26, 1898. 
20,515. A. E. PULLAN and C. J. Coopgr. Bournemouth. An improved 
fitting for entirely concealing from view ceiling or other blocks 
(or other preparations for receiving roses) and roses for electric 
light pendants or fittings without resource to screws or the like 
fastenings in ceilings, walls or other contiguous surfaces. 
20,353. Н. J. F. Votar and J. А. HaEFFNER. Liverpool. Au improved 


cell switch.“ | | 
September 27, 1898. 

20,393. A. B. Hor«Es, Liverpool Improvements in or connected with 
electrical motor transformers. | 

20,594, A. B. HoLMEs. Liverpool. Improvements connected with the 
controlling of electrical circuits. 

20,598. A. Watson. Birmingham. Improvements in electrical switches. 

20,418. S. H. SHort. London. Improvements relating to motors for 
electric railways.“ 

20,440. H. P. Davis and Е. Conrap. London. Improvements in alter- 
nating current measuring instruments. (Date applied for under 
Patents, &c., Act, 1883. Section 103. May 7, 1898 being date of 
application in United States.) 

20,446. G. W. Jonson. London. Improvements in connection with 
electric railways. (Stilson Hutchins, United States.)" 

20,458. J. Н. BARKER. London. Improvements in the generation, supply 
and transmission of electricity. 


September 28, 1898. 

20,469. T. OxLer. Manchester. Improvements in apparatus for lifting, 
lowering, supporting and conveying the drums on which electric 
cables are coiled for purposes of carriage or transport. 

20,523. A. J. DiswRY. London. Life-saving spring bolts as applied to 
railway trains by steam or electricity. 

20,528. Sıemens Bros, AND Co, (Ілміт вр) and E. Е. A. Овлсн. London 
Improvements in standard cella for amall electric currenta. 

20,551. J. MoLanEN and Н. McLaren. London. Electric magnetic 
du E for actuating engine valves, (E. W. Nayler, United 

tates.) 

20,552. К. W. BLACKWELL, London. Improvements in or relating to 
electrically propelled vehicles.* 


September 29, 1898. 
20,610, J. V. SHERRIN. London. Improvements in controlling and other 


switches. 
September 30, 1898. | 

20,621. C. TURNBULL, JUN., and G. S. Peck. Scarborough. Improve- 
ments in or relating to automatic electric switches. 

20,625. W. T. Surru and J. W. AsTrLEY. Keighley. Improvements in 
means appertaining to the electric haulage of vebicles. 

20,661. M. Byxa and Е. G. Bett. London. Improvements in and con- 
nected with distribution, connection or terminal boards for 
telephonic systems. | 

20,677. G. Buttock. London. Apparatus for starting electric motors.“ 

20,685. R. R. HARPER and J. C. GanNHAM. London. An improved 
sliding and self-locking coupling for electrical communicatiou 
apparatus between parts of railway trains. 

October 1, 1898. 

20,689. C. M. Jonnson. London. Improvements in electric magnets or 
magnetic field. 

20,753. W. Lancpon-Davigs. London. Improvements in alternating 
current motors, ; 

20,759. La SociÉTÉ. LES FILS D'ADoLPHE MouciN. London. Improve- 
ments in the construction and working of electric arc lamps. 
(Date applied for under Patents, &c., Act, 1883, Section 103, 
A pril 2, 1898, being date of application in France.) 


October 3, 1898. 
20,774. E. JENVINoS and C. E. MALL.E V. Liverpool Improved conduit 
for electric traction. 
20,794. R. Von HonváTH and M. Coun. London. Improvements in elec- 
tric signalling apparatus for ships.* 
20,814. W. F. D. Barsiex, London. Improvements in mirrors and in arc 
lamps for search lights.“ 
20,823. а. THomas-Davies, London. Improvements in or connected 
with electric arc lamps. 
20,829. A. Bocguentix, London. Improvements in electric generators 
and motors. | 
20,832. S. Srückoo D. London. Improved arrangement for the electric 
lighting of railway carriages with the assistance of wind motors.* 
October 4, 1898. 
20,847. W. Peck. Edinburgh. Improvements in electro-motors and 
dy natios. 
20,850. J. W. Towne. Dublin. Improvements in and in relation to the 
trolley head of electric tramcars. 
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20,894. Тик Dnrrisu. Tromwson-Houston Co, (Lrurrgp. 


20,895. 


20,904. 
20,919. 


20,932. 


20,945. 
20,972. 


20,089. 
20,994. 
21,002. 


21,005. 


21,025. 


21,043. 


21,044. 


21,045. 


21,046. 


21,047. 


21,048. 


provements in trolley cars for electric railways. (IT. Geisenhoener, 
United States.)* 


Tug British THomsex-Houston Company (LIMITED). 
Improvements in electric surface contact railway systems. 


(W. 
B. Potter, United States.)“ 


E. S. Crank. Liverpool. 
for electrical conductors. 


R. J. CnawLEv, S. S. Bromiugap and H. FAIRBROTHER. 
An improved electrolyte for primary batteries, 


W. CRUDGINGTON. Birminghawn. Improvements in arc lamps. 


October 5, 1828. 


J. M. Ниву. Dundee. [mprovernents in electromagnetic machines. 
G. L. ANDERS aud А. J. Witsox, JUN. London. 


in the adaption of the telephone to “ 


houses, offices, hotela, &c. 


G. P. BICKFORD-SMITH. London. А new or improved composition 
for electrically firing detonators, * 


O. D. Lucas. London. Improvements in or connected with 
electric regulating switches. 
T. E. ANDrEWs. Birmingham. A new or improved construction 
of electric glow lamp applicable for general lighting purposes. 


W. T. HENLEY'S TEL. N GRAF Works Co, (Limitep) апа R. О. 


Wricut, London. Improved end connections for electric 
cables. 


October 6, 1898, 
ExcusuH Ispustriars (Limited) and G. E. HREVI- IX. Man- 
chester. Improvements in electric are lamps. 
Тие British THomsox-Houston Со, (Limiten). London. Im. 
provements in electric meter systems. (E. W. Rice, Jun., United 
States.)“ 
Tur ERITISR Тномѕох-Носѕтом Co. (LIMITED). London. Im- 
provements in prepayment electric meters. 


(F. P. Cox, United 
States.)“ 

THe BnirisH Тномѕох-Носѕтом Со, (Limiten) London. Im- 
provements in speed indicators for electric inotors. (E. J. Berg, 
United States.)“ 

Tug British Тномѕвох-Носзтох Co. (Lixirzp). London. Im— 


provements in electric meters for alternating- current circuits. 
(A. G. Davis, United States.)“ 


Tug BnrrisH. THhomson-Houston Co. (LIMITED) London. Im- 


provements in electric fuses. (W. L. R. Emmet, United States.)“ 
Tug Burrisu THomMson-Houston Co. (LiIAIrEp). London. Im- 


provements in prepayment electric meters. (E. Allo, United 
States.)* 


SPECIFICATIONS PUBLISHED. 


Nore.—All Specifications can now be obtained at the uniform price of 
8d. each. 


20,732. GASCOYNE. 


* 1897. 
Electric signalling apparatus for railways. 


20,583. ANDERSON. Apparatus for working electric tramways by means of 


21,119. 
21,249. 


21,410. 
23.192. 
23.489. 
23.514. 
23.105. 
25,519. 
25,653. 


26,552. 


26,399. 
26,880. 


29,180. 


3,207. 
6,637. 


10,269. 


10,690. 
12.680. 
13,010. 
13,011. 
13,012. 
14,100. 


14,795. 


underground cables. 
Horrors. 


Reflector for electric incandescent lamps. 
LORR MN. 


(The Esmond International Electric Traction Co.) 

Methods of and apparatus for preventing the sticking through 

leakage, currents or the like of electric railway section switches, 

BURNAND. Transformers, impedance coils and the like. 

Fintay. Dynaino-electric machine and motor. 

Erig50N. Electric storage cella. 

McKensy and Porte. Electric tramways or railways. 

CaLLOw, Electric motor engines. 

Hargraves, Electrodes. 

BIHELLER. Devices for or applicable to incandescent electric 
lamps. 

Mrxikn. Jointing of electrical cables. (Date applied for under 
International Convention, May 11, 1897.) 

ELPHINSTONE and Hear, Electrical measuring instruments. 

Crees, Dursan and Gong, Electrical furnaces, specially applica- 
ble for the production of calcium carbide. 

Branpt. Electrical accumulator. 


1898. 
BERGMANN. Guide for tho carbon holder of an electric ате lamp. 


Аскен. Electrolytic production of metallic alloys and apparatus 
therefor. 

Тик Иштин THomsox-Houston Co., ІлмітЕр (Steinmetz). Alter- 
nating current induction motors, 


THe Dunn THomsox-Hocston Co. (LiMmirED) (Stone and 


Doane.) Starting devices for single phase alternating electric 
current motors. 


Сьостн. Electric alternating-current cable systems. 
THE British THomson-Houston Co. (LiMiTED). (Fleming.) Elec- 
tric arc lamps. 


Tug Brita Tuowsox-Hovsros Со, (LIxI TED). Gpinney.) Elec- 
tric are lainps. 


Тик Вали Тномзох-Носхтох Co, Lisitep (Маап). Caps 
for enclosed electric are lamps. 

Тик Benns Тиомхох Hot ston Co, Linten (Fiskel. Apparatus 
for кынып by daylight especially adapted for ships’ ure. 


Тик бехи номе Носех Co. 1 имав), CWallard.) T.lee— 
tric in-ulators, 


London. Im- 


London. 


Improvement in undergr ound conduit 


London. 


An improvement 
electric bell pushes " such 
as are used in ordinary bell and indicator systems for private 


14,959. Siemexs Bros, AND Со. (Limrren), (Siemens and Halske, Aktien 
Gesellschaft.) Switch and contact apparatus for the cars of clec- 
trical railways and tramways, 


15,028. Нлорлх. (Francke.) Manufacture of electrodes for secondary 


batteries, 


15,041. Тнк Brirish THomson-Hovston Co., Limited (Hewlett) Circuit 
breakera, 


15,205. Ош. Arrangemements for exciting the magnets of dynamo- 
machines, 


15,246. Kinnatbe, Automatic break or interrupter apparatus for electric 
currents. 

15,347. Dixon. Electric switches. 

16,714. THe British Тномѕох-Носѕтох Co, 


| ТлмїтЕР (Steinmetz). 
Systems of electrical distribution, 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China Telegraph 
Co. (Limited). 


The following is the report of the directors of this Company for the half- 
year to June 30th last :— 


The gross receipts, including Government subsidies, have amounted to 
£211,202. 178. Gd, against £290,749, 23. 21. for the corresponding half- 
year of 1897. The working expenses, including £29,876. 183. 54. for cost 
of repairs to cables and expenses of ships. absorb £102,873. 18s. Ad., against 
£99,425. 178. 4d., leaving a balance of £174,408. 195. 5d. From this is 
deducted £4,629. Os. Cd. for income tax, £51,895 for interest on debentures, 
debenture stock and contribution to sinking fund, and £14,661. 17s. 24. for 
bonus to staff, leaving £123,225. 18. 9d. as the net profit for the half-year. 
Two quarterly interim dividends of 14 per cent. each, amounting to 
£62,500, have been paid for the half-year, leaving £69,723. 1s. 94., of which 


£50,000 has been transferred to general reserve, and £10,723. 1s. 94. is 
carried forward. 


Further renewals of weak portions of the Company's cables have been 
carried out during the half-year under review, and the cost charged against 
general reserve, 

In consequence of the outbreak of hostilities between Spain and the 
United States, telegraphic communication with the Philippines was entirely 
suspended from May 2 to Aug. 21. The Hong Kong- Manila cable was 
interrupted on May 2, and the Manila-Panay cable on May 23, 
both sections having been cut by the American forces besieging 
Manila, Under the circumstances no attempt was made by the 
Company to restore communication until the peace preliminaries 
were signed, when an arrangement was come to with both the Spanish and 
American Governments for re-opening the cables on a neutral basia. 
Thereupon the Company's staff repaired the cables, and the Company is 


now working direct with the public at Manila, instead of through the 
mediuin of the Spanish officials as heretofore. 


Brazilian Submarine Telegraph Co. (Limited). 


The report of the directors of this Company for the half-year to June 
30 last states that the revenue amounted to £103,689. 23. 7d. and the 
working expenses to £21,474, 45. 64. After providing £3,200 for debenture 
interest and sinking fund, and £1,713. 2s. 8d. for income tax, there remains 
477.501. 158. 5d. ; to this is added £8,662. 4s. 2d. brought forward, making 
£85,963. 193. 7d. А quarterly interim dividend, absorbing £19,500, has 
been paid, and £25,000 transferred to reserve. The directors now recom- 
mend a final dividend of Эз. per share, making, with interim dividends, а 
total dividend of 6 per cent. for the year, and also the payment of a bonus 
of 25. per share (both free of income tax), which together amount to 
£32,500, leaving £8,963. 19a. 7d. to be carried forward, the dividend and 
bonus to be payable on 27th inst. 

The directora report that shareholders in the Western and Brazilian 
Telegraph Co. (Limited), holding considerably more than three-fourths of 
the capital, have assented to the exchange of their shares for shares in this 
Company. The agreement of July 14, 1898, between the companies has 
therefore now become operative, the exchange of directors between the 
Boards has taken place, and the closer union and more effective working 
of the systems of the associated companies has thus been assured. | 

Mr. Richard Collett, who has been secretary of the Company since its 
formation in 1873, and who has rendered the Company excellens service, 
has now retired from that office. Mr. W. Н. Axworthy and Mr, E. Steer 
Hodson have been appointed manager and secretary respectively. 


ms — — 


NEW COMPANIES, STATUTORY RETURNS, &¢. 


— — 


DEEP LEADS ELECTRIC TRANSMISSION CO. (LIMTTED).— Thi Com- 
pany was registered on Oct; II, with a capital of £20,000, in £1 shares, to 
enter into certain agteeuients, and to carry ou. tlie business of an electric 
power company in all its branches, and to erect and establish stations att 
works for generating electricity. The first subscribers each with ene 
Маме are: Edward P. 


Маа 


Arthur Prather, JP. Oliver Wethered (engineer 


Ху ушан. Robert M. King. MajorGen. J. M. Courtney, G. H 
Wing and 5. M. Ferguson. 
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CLAUD HAMILTON (LIMITKD).—This company was registered on Oct. 
15 in Edinburgh with a capital of £50,000 in £1 shares, to acquire, take 
over and carry on the busineea of electrical engineers and contractors now 
carried on at Glasgow under the style of Claud Hamilton (Limited). The 
first subscribers are :— Claud Hamilton, engineer; David Alexander, 
engineer; К. Fraser, A. Fergusson, К. Mackay, R. Clement Boyd and 
W. McKinnel. The first directors are:—William McKinnel, Alexander 
Ferguason and Claud Hamilton. 

HEDLBY'S (LIMITED). —'This Company was registered on Oct. 15 with & 
capital of £10,000 in £1 shares, to acquire the business carried on by 
William B. Hedley, at West Bromwich, and to carry on the business of 
mechanical and electrical engineers, machine tool makers, iron and brass 
founders, &c. 


CITY NOTES. 


— 

MEMORANDA.— Bank rate 4 per cent. (since Oct. 15, 1898), Price of 
silver 27114. per oz. (Oct. 20). Consols (22 per cent.) 108,4, —10811 for 
money, 1084—1084 for account; 24 per cent. 104—1044 (Oct. 20). 
Stock Exchange Settling Days: ' Console, Nov. 4; Stocks and Shares 
Continuation Daya, Oct. 25 and Nov. 9; Ticket Days, Oct. 26 and Nov. 10; 


Pay Days, Oct. 27 and Nov. 11; Mining Share Carry-over Days, Oct. 24 
and Nov. 8, 


ARON ELECTRICITY METER (LIMITED).—Letters of allotment in the 
recent issue of this Company's shares have been posted. 

BANK FUR ELEKTRISCHE INDUSTRIE (BERLIN).—This Company has 
declared a dividend of 7 per cent., as in 1897. 

BLACKPOOL AND FLEETWOOD ELECTRIC TRAMROAD.—In a pros- 
pectus issued this week inviting subscriptions to an issue of the Knott 
End Railway Co., who propose constructing a railway from Pilling to 
Knott End, near Fleetwood (by which it is claimed the distance from 
Lancaster to the Isle of Man, rid Fleetwood, will be shortened by 18 miles), 
attention is called to the success of the Blackpool and Fleetwood Electric 
Tramroad, which carried from July 14 to Sept. 26 515,664 passengers, the 
revenue for the period being £11,269, It is stated that, owing to the full 
number of cars not being available for the present season, the Tram- 
road Company have been unable to cope with the traffic. At present 
there are only 10 cars working, and arrangements have been made to 
increase this number to 27 for next season. We are informed that the £10 
shares of the Tramroad Company are quoted locally at a big premium. 

BORDEAUX TRAMWAYS AND OMNIBUS CO. (LIMITED).-——A meeting of 
this Company will be held on Wednesday, Nov. 2, to consider and approve 
of the sale of the assets of the Company to the Compagnie Française des 
Tramways Electrique et Omnibus de Bordeaux, and to approve of the 


MONTE VIDEO TELEPHONE CO. (LIMITED).—Mr. Justice Channell, on 
Wednesday, made au order authorising the reduction of the capital of this 
Company from £220,000 to £160,000. 

SIEMENS (LIMITED).— The business hitherto carried oo in South Africa 
by the well-known firm of Siemens and Halske, of Berlin, has been formed 
into a limited liability company, with the above title. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Wednesday, the 26th inst., a special settling day in 110,000 
Ordinary £3 fully-paid shares (Nos. 1 to 110,000), 48,050 £5 fully-paid 
Six per Cent. Preference shares, and £200,000 Four per Cent. First Mort- 
gage Debenture Stock of the London Electric Supply Corporation 
(Limited) and the two first-named securitiea have been ordered to be quoted 
in the official list. Application has been made to the Committee to 
appoint a special settling day in and to grant a quotation to 59,584 £10 
fully paid Six per Cent. Preference shares (Nos. 1 to 60,000), 17, 150 £10 
fully paid ordinary shares (Nos. 1 to 17,150), 54,500 £10 ordinary shares, 
£5 paid (Nos. 17,151 to 51,450), and £34, 500 Three and a-Half per Cent. 
Mortgage Debentures of the Dublin United Tramways Co. (1896), Limited. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LIMITED).— 
The holders of the £150,000 Five per Cent. Debentures in this Company 
are notified in an advertisement on another page that the directora have 
decided to renew the existing debentures, which mature on Jan. 1 next, 
for a further period of 10 yeara at the rate of 4 per cent. per annum. 
Holders of the existing debentures who wish to renew are directed to 
lodge their debentures at the Company's offices, 38, Old Broad.street, 
E.C., between Dec. 15 and 31. 

WESTERN AND BRAZILIAN TELEGRAPH CO. (LIMITED).—This Com- 
pany's traffic receipta for the week ended Oct. 14 (after deducting 17 per 
cent. of the gross receipts payable to the London Platino-Brazilian Tele- 
graph Co., Limited) were £5,431. 

WEST INDIA AND PANAMA TELEGRAPH CO. (LIMITED.) — Notice is 
given that, owing to the recent war in Cuba and Porto Rico, some delay 
has occurred in settling for traffic with other telegraph companies, and 
consequently the accounts for the half-year ended June 30 cannot be 
submitted to the shareholders, nor the general meeting held, until later in 
the year than usual. The estimated amount of the traffic receipts of this 
Company for the half-month ended Oct. 15th is £3,727, against £1,691 
in the corresponding period of 1897. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


898 
*Birmingham Tramways. Oct. 15 3 


agreement entered into with the Compagnie Francaise pour l'Exploitation Blackpool Corporation.. — 1919 е Ын кз | = 
des Procédés Thomson-Houston. Blackpool and Fl сак ү. | 
BRITISH COLUMBIA TELEPHONES (LIMITED).—During the week this | ^ wood Co . & е | ФБ ы | IA TRAE м 
Company issued a prospectus inviting subscriptions for £20,000 Four and | Bristol Trams & Carriage ., 14 2,664 + 121| 15 48489 + 7,077 
a: Half per Cent. First Mortgage Debenture stock, £20,000 Six per Cent. City & South London Ry. „ 16 1,002 + 42| 16 15,253 + 702 
Cumulative Preference shares and 3,000 £10 Ordinary shares, The Com- Dover Corporation... „ 15 | 182 — 19) 28 5449  .. 
pany's share capital and debenture stock amounta to £130,C00. DublinUnited(Southern) „„ 14 885 + 416| 15 16, 259 |+ 5,017 
CONTINENTALE GESELLSCHAFT FUR ELEKTRISCHE UNTERNEH- | Liverpool Overhead Rly.| „„ 16 | 1,588 + 92 16 26, 011 '+ 2620 
MUNGEN.—The directors propose to call up the new shares (M.8,000,000, | *Sheffield Tramways....., „ 16 | 1,051 + 46 "s 
or £400,000) in full, increasing the working capital from M.20,000,000 to | South Staffs, Trama...... „ 14 640 — 40 “al 25,921 — 263 
M.26,000,000 (£1 ‚000,000 to £1,300,000). * Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


AMOUNT | LAST 


PREENTU 0 D Wears Prion | Wednesday, Сит Dou Dx RO WERE 
Р IVI- A ms у, NT. URING 
AMOUNT.) SHARE, | DEND, FANS 19. YIELDED pala ExDING Ост. 19 
ELECTRICITY SUPPLY COMPANIES. FTT Highest | Lowest 
6,000 10 ks Bournemouth and Poole Electricity Supply Ord. 1 10 1 = = 103 103 
20000 CER hari боша оа шош ош ук „ он nb on 216 0 | February & August 5 
, tran city Supply Corp. e ugus . ~ 
90,000 b 2/3 Doi 4$ per Cent. Preference ....... = a a 6 6 6 60 3 9 8 i » = — 
£84,000 6 ht Chelsea Electricity Supply Ordina —€—— 9 10 83 93 8 3 2 . 98 9 
£60,000 Stock X Do. % Debenture Stock ( 53 118 116 118 115 818 8 | June and December 114 118 
$1,200,000) $1,000 5% "Chicago n 1st Mort. 5% 30 year Gold Bonds(red) 103 105 103 105 415 8 xs - 
60,000 10 6/0 Utty of London Elec. Lighuug Ord. 40,001 to 90,000 24 25 23 24 b 4 2 | February rs August 211 13] 
10,000 10 1/9 Do. Ordinary 90,001 to 100,000 ...... mso.. Ж 934 243 22] 23h n 8 211 s 
40,000 10 0x Do. 67 Cumulative Pref. 8 1 174 16 17 810 7 | January and July . 25 as 
£400,000 6% |+ Do. 57 Debenture Stock (red 53 127 18: 197 181 816 1 | Juneand December 1701 d 
80,000 10 ec County of London & Brush Prov. Ora. ‘Cally paid, 18 14 121 183 - = Leg 13 
10,000 10 Bá Do. (Es paid) .. к 103 113 10 11 "E 3 = Ер 
20,000 10 6/0 Do. 6% Cumulative Preference .........-..- 144 16 144 16} 4 0 0 | March & September - sia 
16,660 5 2/6 House-to- pou Electric Lighting Supply О. 9 10 9 10 25 0 a = = 
11,000 5 8/6 Do. 7 per Cent. Preference ................ 99 1 91 10 8 6 8 | March & September vs - 
15,000 6 107 Кашып апа КЕША Ord. ............ 18$ 14 183 14 316 0 ia xs - 
10,000 5 6% 6% 1st Pte. ioo see iea evo urn 8 E 8 8$ 810 7 | January and July... ЭР — 
111,00) 3 à Lodi Electric Supply наш, 5 21 8 85 3j = = E - 
50,C00 b če Do. Preference e.. = =- — ——HÓ 6 63 63 601 РЕ æ И - 
02,400 10 5/0 mii ierra Hlectrio За 33 16) 174 15 16 8 2 6 | April aud October... 163 16 
£320,000 Stcck 43% нї өс Dob. 852 15 ‘ene — 117 121 117 131 814 9 | June and December 1£0 - 
6,452 1Q 6/0 Notting B Ordner 15} "t | I 15 812 9 | March LZ... - = - 
975 000 1 es | AMA SBA UE 505 овое oe m 0 OD me CO cp Cub ое an оо 090 0 ^ рае - — * 
2125,000 Stock | 6% Hand Hiss Peleo Lt. T Tretia, Ltd. 67) ist Mor. De 88 8 83 93 6 8 1 = — 2 
150,000 $100 $2 | Royal Electric Company of Montreal Shares. 155 160 155 160 500 Re ШШ. гыш 
130,900 100 44% Do. lst Mort. Debss . ũͤb 103 106 104 106 4 6 0 | April and | October = .. 
81,980 6 6/0 | St. James AA Pall Mall Electric Ordinary - 10) 17 е 17 | 410 5 | February & August| ir: 
20,000 b 8/6 Do. Д per Cent. Preter ene —... 9 10 9 10 , 810 0 E | = 
,000 | Stock 4% |+ Do. т Cent. Debenture Stock (red.) 104 17 104 107 | 815 6 June and December - | - 
65,000 б 88 South Londo on Electric Supply Ordinary (£3 pald).| 24 83 21 33 - Я | 3 15 
9.000 5 Bj) | Westminster Electric Supply Ordinary -= ===, 154 16 | 1! 153 4 810 March & September! 153 | b 
18,848 | 6 5% Yorkshire House-to-Huuse — —. =... ENTER | 1 8 ' 7 5 3 2 6 | February and July.. | = Жы 
‚626 b 6% Do. (bi (ald) а arma warmed ew bá 6} 6 0j 818 5 | February and July. - | = 
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| ELEOTRIOAL OOMPANIES' SHARE LIST. 


Bos Dom 
PREVIOUS DIVIDED Denne Wax 
| NAME. . Oct. 18. Oct. ТТЕ” 
rem oa aad Ju „| 103 | dj 
AMOUNT. 100 10 100 104 817 4 | January а 
£126,400 100 Amason or 5 tures 5 „„ А 93 96 68 66 41011 Feb., May, Aug, Nov, d TH 
“£308 660 2070 | Dai 1 10 i) uf 4 6 2 Mar., June, Oo, Dee 167, m 
83,047,220] Stock — — е | dr e rg bem ^| П 
43,047,120 — Fy Brasilian Барша Debs. End Series, 1906) ... - n ш 190 190 4 1 з Jan., Ape., July, Oct. i d 

ЫШ 6 * Do. < am an ** 104 06 8 i * Аарон - 

ars, 100 | si} | Commercial Gable Capital Stock ucc uM M 6 -a | February and - 
,000| 8100 et 4 per Cent. Debenture 5 8 S ay è 
Dr 54 | ^X "cube Submarine V n 1 r: 4 811 | дра оа. | . | - 

16, - oe 5 11 4 13 10 ju M ges 
6,000 16 Direct Bpenkib (Ordinary) drt Pf 11 10 er and e | > 
E E се Beds | E RE 

YE aoo P \ ee 

Boa] so | A CIT Debt Beg. Det fred юп иң, | as ий | #6 $ | Jan, ET T 

12010 ds 43 Direct West India сш = 5555 xd iz a ME 107 8 5 3 May and November | 19; | if 
А deck | ae, e po Au EL MOX. Deben ars bioak ‚| 10 108 160 т 8 
61,482,268) rock 6 * Do, 5 per Cent Nehentares. id. T “ 18 817 9 Jan., Ape. Гар, 

439,00 | 100 ро. Provident Certificates 60% pald ........ 11 18 P „8 e & | 
“aooo | іо vilis rrr or eR 10 14 | 10 los |46 ee ae NER NE: 
om "e| Hop OE ЫДЫ ы m A | m tee] ооз || 

204,400 100 55 50. . Ben. 1860 (res.) 100 10 wi 10 | 41610 н т А 

£64,400 100 52  |*NHestern ge. B p. о. Mor. : — 101 10 101 105 816 4 |F & : 

485,100 100 BY Do, x cs $ures 1800 102 10$ 10i 107X 815 4 | May Novembir ii 

£46, 100 4x ie Do. ^ )----| 10x 107% 1047 1? 4 8 8 | Jan, Ape., July, Oot t d 
2500, 000 100 4 m i Mo . Sub. Debs. Debe. (Fed. тет 12 19 1% id 397 i I E 
200,000 w | c Globe Telegraph and Trasi moe __...... le 17 * oof | s 710 January, April, Sq 

180,937 10 ^ Cont, Preference -== +. Э 5 416 3 | Магоһ@ September $e nd 

180,043 10 5/0 ёш н of NA tgp n ex oe ) Series В” t01 104 101 ii 4 7 0 | June and December Е 

160,000 10 5X |* ро Брег Cent. Debs., 1888 lasu M rt. Dob.(red) 104 104 101 с: 4 10 11 | May and Novem - Е 
207600 100 442 FF ». a 0 1 27 7 Juno and Res - | Z 

, une е 

17,000 ч "London Platino-Brazilian 6 per Gen. Debe., ' 1004. 106 108 меса iu Apt meses ee NEU д 

2400008 in 4 TT x. P". is 188 4 61 " " и - j 

i a et 88 S байн trast чечет ее XÀ CE 008 10% | 4% o | Maroh & Septemb im m. 

18.08 25 ix ы 5 per Cent. Debentures (red.) ... oe i or 815 2 | June and December là р 

ишо "^ ү Coast of America -. — ma 72-2-2222 104 107 m 1 11 85 May and November | 9 
; еа Do. 4 per n tures æ ео @ IL | йн 1 6 8 t н 90 3 е 
4150, 000 100 4x * India and Panama 22 Ке 9 9 9 i 8 4 " : X : 

88,831 10 © т! 6 per Cent. Ist Preference — 2 — — —.... » 9 7 T "Er 10 апау and July - it 11 
4,009 10 6/0 Do. 5 Cent. Debentures „a as æ = = æ.. 1x} 12} 12 48: 2 н " [E^ — l 

490,000 100 6% Western Brasilian Ordinary e со ap чо c0 ap е е 8 84 ” be 10 е 
84, " 47 Do. 5 per Cent. Е Е 4 4 um 8 1? 1 June and Nov 8 e 
88,130 R 107 . 110 107 6 710 | Feb., May, Aug., - | > 
8$, 7 09 Do. 4 per Cent. Debenture 5 0100 106 110 316 6 & 

7262000 M N БК een Un ДХ нё Mort. (Ваші. бй | ж че 93 103 А 
nd M ES ызы, " F 

"IUBE | Sa UE Telephone kene Const & Manafactariog ` 2 Ф j st" P9 1 | Nba а Ax | 

| "35,000 er ^ Monte Video Telephone 6 per Cent. 5 с 140 ao во " и is is | 

16% ш | (m е 5 Lp „ и "a o 410 11 A "TCR" |! | 

= es GD 00 GD oe a une - 
11 Stock HE |" Po Debsoture Btook six (red) -2 14 | 4 426 шу d bebe E V 

А «э оо an ao ae ap со оо oo оо 0D OD — 2 ap OD oo > 4 4 1 

m, - бый kivat Fiais — ETT 108 106 n "TP 
ELTE | Broos | Чу |, "Dat Spee Gent Debenture dk сау | _ ш 

4151. ELECTRIC MANUFACTURING, &o., COMPANIES, Hoos EXE аачы) С vi | 

S e раса H "EE 

&195,000 | Stock di єр зы та 1 ~~... | 108 10% 0 1 (| 515 8 | отете and May ШЕ 

c EE ошат SEES D sesso MO из | no rs 5 1 5 : "a 

200000 | f e E Aver Мо Oo (ay pad . o Wo 1 i | 668 | ж Ж 
, , Telegrap ^ | se " 
50,000 I к 88 x py Cent. Cumulative Prei. | : 14 2 6 510 | January and July : 
,000 8 Б ,Otompton and Oo. (Nos. 1 to 8: 008) ое ое зе со ее 90 95 91 86 6 10 5 & Augu 4 К 
82,098 100 8 Б Mort. Deb. red.) ........ D ц 4 ч 23 600 " " ber 101 T | 

ош | 106 BR |а, заб Foret Mort ("А ) (68 paid E" 1 109 | #17 8 | Sune and December T 
99,261 if Do. (25 4) 2 6 0 „ 101 103 10L 108 4 10 11 Half-yearly Auges 11 E 
17,189 &o| os CCC 1 T Mn cu A E. M 

1% 55058 7% | Eàmundsors Е Go (Limited) 1917 E Н 2 Hn И 2% % amb - £C 

7 о ооо овоо оо > 9 [© .. 

110,000 2 1/23 * r Cent. N reo. 105 107 105 107 516 1 B dl a 
25,000 Bitch 27: Do. сш, Mortgage Deb. (red.) Meeverese à ) 6 0 11 February & August өз { 
mS. 10 8]0 m 65 orks meme 19 з 19 818 8 " " Jig MN 
12,500 10 7/0 Cent, Preference e e a» an 000 10 115 110 115 461 9 Ы ber | 9) | 

_ 8,000 à m M Debentare Stock (red. . l 783 22 283 15 6 | March & Septem ac 
moo | im | aes 4x First Mortgage be о tures (red ).. 2| agar. 3 8 13 47 14 Poors % 

2 oom ео е 100 6 
87.0) 13 | oin танар 5 at. Bonds (red) 1800 . 2 ae 7 "ard" € ovember | - 
— н 30 bic cus Do. 4 Cumulative Preference .. „ш... xd M NE 107 109 8 19 de 
| Debs чо сь a ap Чэ QD m» an c ii Ld 
Восі X First Mort. - — $i 
ак ы = хоти RAILWAYS, TRAMWAYS, &o. 14h 14 ц #14 7 - 80 " 
P 1 and Fleetwood” Тташтауа . .. d 19 2 1141 = i7 

ped 10 62 Briste л" paid). Carriage ........ ——.— i 18] 18 183 16 1 — | Д " 
95000 10 6% Do. (£ 8 Bld) serere 191 123 F 17} La = Н | 10 

250.410 stock 44 ро. £7 Debent ырыу s 10 1% E & 69 = W 
19000 10 s si ear pecu Pref. (fully pd. & 62.108. pra. pd.) " a E |$ a id s | Juneand 7 jun | 

as: 29 т бзш London шау 22 = «о me со me ое ое 60 np m 8 p E. 7i 3 1 Januar =. 2 е : 

178 303 10 1 Do. оо oo оо om oo an - — oo os aw an o 70 72 5 and J — И; с 

. outh London Railway Ооа, Ordy. 31 Jannary y 

дое, ко 117 be. Ordinary (23 раа)... 1 ше жак 1 4 E 9 7 | : 18 0 May and Н September Hd - 
9351 | _ 10 5x fol omer Pobenzur :- 06 18 1 2 3 9 | March “Ж m 

“ип к s | Imperial ways Ordinary (old £6. shares) .. 164 19 lei | | : 1 ^ Februar & jagen |. 

ы y оез» в во ое ве GP 90 оо оз ое 108 — = T 
10.000 10 65 | и ыроо Overhead Railway i Ordinwy won... 102 n 187 a | : 3 4 Jantary oot Tel jit | ud 
10,000 10 ig | 3 mes amie ac uns cR 107 109 | w 22 | А June and December H 

d 6 New General Traction 6% Cumulative Pref == = 113 118 31 
40,000 | stock | “At | Мен General and Ойу Ordinary 2 115° 120 interest, bat not 

оош * In calculating the yield on this security, allowance has been made for acorued 
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HELSBY" CABLES AND wrres. 


FOR ANY VOLTAGE and 
FOR LIGHTING, ANY SITUATION. 


POWER, SIN 
TELEPHONY, CONGENTRIC. 
TRAMWAYS, THREE-PHASE 
TELEGRAPHY, CABLES, &c. 


SIGNALS, &c. “The most Complete GATALOGUE ye! issued, Bi pp. 


The TELEGRAPH MFG. CO. Ltd., HKL. SD, пг. WARRINGT ON. 


11, Queen Victoria St., 2, Parsonage, 30, Hope St., 8, Viotoria St., 
Н LONDON. MANCHESTER. GLASGow,. BELFAST. 


AN H: EO TTD 2285285 


HIGH-TENSION RECORD!! 


ANOTHER REPORT: 


In reporting upon the performance of the 125 kw. FLY-WHEEL ALTERNATOR at the St. Helen's Electric 
Light Station, the Consulting Engineer, Mr. Rosser Нлммохр, M.I.E.E., says :— 


“The Alternator repeated the excellent performance reported on the last occasion, the rise of ———— wes 
almost imperceptible. The energy absorbed in excitation was only 400 watts. 
‘The steam consumption for the run at full load was 21,554 ib.=25'94 ib. per kilowatt hour ът фа “the 
8 nteed 28 Ib. " 
“ The result is most satisfactory and is the lowest that I have over mot with in my experience, 
“iliam glad to be able to report most patiarnotery огу parallatings” 


JOMUNSON : PAILLIPS 


Supplied all the Generating Plant for this Station, 
VICTORIA WORKS, OLD CHARLTON, KENT, & 14, UNION COURT, LONDON, E.C. 


FELTEN & GUILLEAUME, e 


MANUFACTURERS 


| 
>. | Telegraph, Telephone, & Electric Light 
| 


CUTTA-PERCHA INSULATED TELECRAPH CABLE, 


Leads and Cables 


With Gutta-Percha, India-Rubber, Okonite, Paper and Impregnated Fibre Insulation. 
IRON, STEEL, COPPER, BRONZE WIRE & ROPES. 


| 


| 


Sole Agents for tho United Kingdom: 


| W. F. DENNIS & Co., 23, BILLITER STREET, LONDON, E.C. 


WITH DOUBLE SHEATHINC OF ROUND CALVANISED WIRES. | 


| | 
THE WORLD-RENOWNED | 


| |EDISWAN LAMP 


THE BEST AND CHEAPEST IN THE END. 
Head OfHce: EDISWAN BUILDINGS, QUEEN STREET, LONDON, Е.С. 


TELEPHONE No. 1734. Telegraphic Addreas—'‘ HENLEY'8 WORES, LONDON." 
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W. T. HENLEY'S TELEGRAPH WORKS eae 


TELEPHONE. CONMPANY, Ltd., ELECTRIC LIGHT. 
27, MARTIN'S LANE, CANNON STREET, LONDON, Е.С. Works: NORTH WOOLWICH, MELBOURNE: Corner of BOURKE and ELIZABETH STREETS. 
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SWITCH "t, W. MIDDLEMISS, | 
BLOOKS. чы, - Manufacturer, NESFIELD ni 3 


ENGLAND. BRADFORD. 


OHIGAGO: HIGHEST Mm ORLY AWARD FOR TROLLEYS. 


DIPLOMA AND MEDAL FOR INSULATORS 
RUSSELS: 1897, " HORS CONCOURS, MEMBRES DU JURY." 


ROBT. W. BLACKWELL Xx CO, | 


ENGINEERS AND CONTRACTORS FOR 


ELECTRIC TRAMWAY CONSTRUCTION AND EQUIPMENT, 


POLES, TROLLEY-WIRE, FEEDERS, RAILBONDS, INSULATORS, T TROLLEYS, LEYS, MOTOR- TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 4 


E 
39, Victoria Street, Westminster, LONDON; S.W. 
. ‘Telegrams: "KURKEE LONDON. "АВС," "AT," '' Liebers Telephone: 305 Weatm inster 


Strela Arc Lamp. 4 


MOST PERFECT & SIMPLE ENCLOSED ARC LAMP, 


Burning at least 200 Hours. 


MOTORS 


IN SMALL SIZES, 


bee СЕРА ао то 
^ О ; 
8 t CRYPTO WORKS 00, L 
СЯ 2 29, Clerkenwell Road, LONDON, 2 
^V, AY Telegrams : '" Соммотлтов LONDON." 


BURNS on CONTINUOUS CURRENT, | BURNS on ALTERNATINC CURRENT. 
Singly on 100-120 Volts Singly on 90 Volts, 
2 in Series on 200-230 Volts. | 2 in Series on 150-160 Volts. 


ор mum — 


THE HARBURQ INDIA-RUBBER C. co 


учня | Ваги стс PAPE. um Large stars kept london Warehouse: F. WINTER, 8, Redoross St., E.G. { 
"A up to 15 Amperes, | | 
—ĩy— — ———— —fä Sheets, Rods, 
Sole Agents for the STRELA ARC LAMPS: Tubes, 
60 Ltd Accumulator Ў | 
PHAETON ELECTRIGAL sy d Boxes, &oc. i * r 


OFFICES AND SHOWROOMS : 

61 & 62, Watling Street, LONDON, E.C. 
STORES ; 

32, Watling Street. 


Telegraphic Address :—‘‘ Acromio n London." Telephone :—Bank 967, 


S| AT E CONCDON & "AL 
156, 5 ess WM d 
88 — tor — | 


A. 
‘A 
70 


i. 


| 4. 


CONDENSING APPARATUS, 
Will increase the power of a Non-Condensing Engine from 20 t 


50 per cent., or make a Corresponding Saving in Fuel. 
FOR 


ELECTRIC LIGHT INSTALLATION 
HIGH-SPEED ENGINES. 


И Eg Two ог more Engines can be connected with one Apparatus, and either can 8 a? 
= WI stopped without interfering with the other, ! 


WRITE FOR LIST No. 8, POST FREE. 


ga PULSOMETER ENGINEERING 60, 


NINE ELMS IRON WORKS, LONDON, Sw 


"o - 


| a r xiu Google d 
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W. Н. WILLCOX & 00., Lid., 


Warehouse: 34 & 36, SOUTHWARK STREET. | Sole ** of the 


Sole Agents for the . . "s á А 
| PATENT Offices: 23, SOUTHWARK ST., LONDON, S.E. WILLCOX NEW SEMI-ROTARY 
Penberthy injestor — PATENT PUMPS. 
. | BEST PUMP in the MARKET, 
The Cheapest and Best Peeder for The 66 XL” These Pumps are double-acting. 
MARINE, STATIONARY, TRACTION AND mW Der 
PORTABLE BOILRRS. minimum, no leat!i»r or rubber being 
— —e po af pen o esie ры 
SIMPLE, RELIABLE, DURABLE. | | capacity, and are — 
Absolutely AUTOMATIC With Interchangeable Parts. ONCE USED, ALWAYS USED. 


and RESTARTINC. ————— | THE PUMP OF THE FUTURE. 


xr — |RELIABLE and ECONOMICAL, з=, вални, DURABLE 
INTERCHANGEABLE. | Hay be placed Horizontally or Perpendicularly. %% bes per QA 


ою р» рег 
Engineers who have once our 
used them will оң use 

no other kin 
Largest Sale of any 
Automatio Injector. 


| Agents for ad 
Ireland 


— | for our 
SEND for LISTS | * 
inh Patent 
130,000 саи: 
ІҢ UBE. J. JONES & SON, 15, алш, Dublin. 


N, 2224/2 eofovnvowncement 


on pp, cii. and хххїх. 


AND 


онат RINGS WITHOUT JOINT. 


HIGHEST INSULATING POWER. BEST WORKMANSHIP. 
SPEEDY DELIVERY. 


. 
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10, Glasshouse Street, Piccadilly, LONDON, W. 


LARGEST EXISTING MICA WORKS. 


SOCIÉTÉ D'EXPLOITATION DES CABLES ÉLECTRIQUES 


(SYSTEM BERTHOUD, BOREL and OO., 
CORTAILLOD, SWITZERLAND. 


ENN a7 27 27 


PATENTED 


LEAD-COVERED CABLES 


MANUFACTURED FOR 
Ei hlghly-tnsulated CABLES for High- TELEPHONE, TE LEGRAPH, 


Alternate Currents 
ELECTRIC LIGHT. 


As used at Vienna, Innsbruck, Lucerne, Vevey, 


Montreux, ‘Cologne, Monaco, &. 
бане Eleetrieal NEN 
Bradbury Street, 


E lectrio Light Fittings. LIST SENT FREE | KINGSLAND, LONDEN, A. 


(Nearly 20 Years Experience.) 
B 
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SLOW SPEED. 
HIGH EFFICIENCY. 


J. Н. HOLMES & Co. 
NEWCASTLE-ON-TYNE, 


I7, SOHO SQUARE, LONDON, W. 


RoBEY & Co. 


GLOBE WORKS, 


LINCOLN, 
ENGLAND. 


ELECTRIC 
ja High-Speed | LIGHT 
Vertical Engine. ENGINES. 


Migh-Speed Engine (both Vortioa and Over 16, US Engines supplied сна 12 Fixed Engine, fitted 
and at work. with Patent Automatic Expansion Gear. 


ШАМ] ЛЕ 


ыз) 


„* 4 


E] 


> AME : Of 
P. Б ELECTRIC LIGHT. FITTINGS, 


T = @ ШЙ e,) тее 
| 1 


5 S. THE BEST for Electrical Purposes 


I8 


us Little Giant.” 


"Made in 76 Sizes and Styles. PELTON WHEELS. 


ее реза to Н.М. GOVERNMENT. 
Also to the Russian, French, Dutch, Turkish, Egyptian, Indian and Cape Governments, | Г \ \ 


- - —ñ - E —- SERA * 
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MEAD OF FICE: 


" DASHWOOD HOUSE, 
No. 9, New Broad Stree 
DON, Е.С. 


мовив: WOLVERHAMPTON. ) TON) .. WOLVERHAMPTON, 


Telegraphic Address 
— LONDON. 


ELECTRIC [ШТ ul, 


v.c ARS LIMITED. 


"Us 
b үү T 
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Bushbury Works, — 


_ CONTRACTORS FOR 


GENTRAL STATIONS, RAILWAYS, TRAMWAYS AND 
| TRANSMISSION OF POWER PLANT. 


The producing capacity of the Electric Construction Company's Works having 
been considerably increased, and their principal Manufactures, which embody all 
recent Improvements, having been standardised, unique facilities for the execution 
of all descriptions of Work are now possessed by the Company. 


MULTIPOLAR DYNAMOS and AL' RNATORS, 
CONTINUOUS-CURRENT TRAN FORMERS 


OF FIXED AND VARIABLE RATIOS. 


CONTRACTORS TO THE FOLLOWING. CORPORATIONS, COMPANIES AND AUTHORITIES : 


LIGHTING EQUIPMENTS. 
BATH, BRIGHTON, BIRMINGHAM, CHELSEA, CLERKENWELL, HALIFAX, JOHANNESBURG, LAGOS, LIVER- 
POOL, MADRID, MORLEY, OXFORD, SHOREDITCH, WEST BROMPTON, Н.М, WAR OFFICE and ADMIRALTY, 
the CROWN AGENTS for the COLONIES, &o., &o. 


ELECTRIC RAILWAY AND TRAMWAY EQUIPMENTS: m 
LIVERPOOL, SOUTH STAFFORDSHIRE, MADRAS, HALIFAX, HARTLEPOOL, CITY AND SOUTH LONDON, 
CROWN REEF MINES—JOHANNESBURG, &o., &o. 


A E Series of STANDARD DYNAMOS, Belt Driven or Direct Coupled, ot the Highest attainable 
Efficiency, OVERHEAD ORANES, HOISTS, PUMPS, ENCLOSED BUSHBURY MOTORS, ELECTRO DEPOSITING 
and PLATING DYNAMOS, CONVERTERS, АВС LAMPS, SWITCHBOARDS SWITCH WORK, „ 
and all descriptions of ELECTRICAL APPARATUS. Й 


PRICES AND ESTIMATES ON APPLICATION. 


R2 
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SIEMENS BROTHERS 4 CO. 


vi. 
| Electrical ano Telegraph Engineers. x dE 


COMPLETE CENTRAL STATION OUTFITS. 


Alternating and Continuous Currents. 


LAMBETH STATION OF THE CHARING CRO88 AND STRAND ELECTRIC SUPPLY co. 
SIEMENS BROTHERS & OO. have supplied or have in hand 12 Sets of Н.В. 30/40 Generators, each giving 250 kilo- 
= and 1,100 volts at 350 revolutions per minute. Also the Main Switchboards for same. 
e Curren 


t from these generators is transformed by means of Siemens Motor-Transformers, of which 22 have been supplied or are in hand for 
the Company. These machines transform from 1,100 to 200 and 100 volta and each give an output of 100 kilowatts. 


DWZWNAMMOS AND ALTERNATORS. 


CONTRACTORS FOR PLANT SUPPLIED TO:— 


Corporations Aberdeen, Ayr, Bedford, Belfast, Birkenhead, Blackburn, Blackpool, Bolton, Bournemouth, Bradford, Brighton, Bristol, 

Bury, Cardiff, Carlisle, Cheltenham, Colchester, Darwen, Derby, Dewabury, Dundee, Ealing, Edinburgh, Glasgow, Halifax, Hammersmith, 
Hampstead, Harrogate, Hastings, Huddersfield, Hull, Kingston, Leyton, Liverpool, Londonderry, Manchester, Monmouth, Nelson, Newport, 
Nottingham, Oldham, St. Pancras, Portemouth, Rochdale, Salford, Southport, Stafford, Whitehaven, &c., &c. 

Companies s Cross & Strand, Chelsea, City of London, Kensington & Knightsbridge, London Electric, Metropolitan, Notting 

Hill, Oswestry, St. James’ & Pall Mall, Westminster, Windsor, &c., &c. 

SIEMENS BROS. & CO. have supplied and have in hand for Central Electric Lighting Stations machines 

equivalent to more than 81,000 Н.Р. and have on order for delivery during the current year over 300 machines, 

representing over 30,000 Е.Н.Р. 


ELECTRIC RAILWAYS AND TRAMWAYS. TRANSMISSION OF POWER BY ELECTRICITY. 


PRICES AND FULL PARTICULARS FREE ON APPLICATION. 
Offices! 


LONDON : 12, Queen Anne's Gate, Westminster Sw. NEWOASTLE: 21, Grainger Street West. | MELBOURNE: 22, Market Street. 
GLASGOW : 261, West George Street. | SYDNEY, N.8.W.: 65, Pitt Street. | WORKS: Woolwich, Kent. 
Oe Address: num Lon pon.“ Codes: A. B. C.,“ “Al,” “ Engineering,” “ Moreing and McCutcheona," 


PAWEL М, SI NI EANA 


М7 


THE ELECTRICIAN, OCTOBER 21, 1898. 


t! FEARTHING DEVICE. 


As Supplied to all the 
Principal 


High Tension Companies. 


THOUSANDS IN DAILY USE. 


——— e a 


NEYILE PATENT AUTOMATIC 


- mee pius: 


100 > "WP " . For preventing a reversal of Current on to Dynamo when 
E "ж A V | eharging Accumulators. Enables the Engineer to employ 
"ча bna | ч n his time elsewhere without risk whilst the Cells are being 
Wl — charged. 
8... 

iM | It has come to our knowledge that some Automatic Switches have 
ii m T 1 | i БА P been put on the market which are an INFRINGEMENT of the NEVILE 
VN | 1 4) 8 „ PATENT, for which we are the Sole Agents; and NOTICE ie Hereb 


Given that PERSONS MAKING, SELLING, or USING such SWITCHE 
render themselves LIABLE to an ACTION ‘for DAMAGES. — 


HEAD OFFICES— 


66, Victoria St., Westminster, LONDON, 8. W. 


5 Branches at 100, KING 8T., MANCHESTER, and 196, ST. VINCENT 8T., ОА 


SILVER MEDAL „с 
International (eis Ач 


——— PRIZE MEDAL 
COLD MEDAL 


International 
Exhibition, 
Mer ine 


EE QUNSOLIDATEL TELEPHONE 
CONSTRUCTION a MANUFACTURING CO. 


Offices and Showrooms : Nos. 186-188, SHAFTESBURY "AVENUE, LONDON. Works: COVENTRY. 


Telegraphic Addresses :— „ INDUCTION, LONDON." “ INDUCTION, COVENTRY.” 


NEW CATALOGUE NOW READY. T 


Prices Red uced. 
TERMS TO TRADE AS USUAL. | SPECIAL DISCOUNTS FoR QUANTITIES. 


EWTON TTTT WORKS, Ltd., Taunton, y, England. 


е? TAUNTON T 
—M No, 9. Tesque MM" TAUNTON: 


THE N 


DYNAMOS "MOT 


LLA & SON, IVORY, BONE, HORN & моор TURNERS. 


MANUPACTURING BLECTRICIANS. 


58 & 60, MORTIMER STREET, LONDON У, Bell Pushes, Indicators, Bells, &c- 
Steam Works: 4% & 43, Kirby Street, Hatton Garden. Wall Sockets, Pressel Switches, Fuse Boards. Name and Address Tablets. 
Telegrams : “ Boncinello London." Telephone: 1882 Gerrard. INOANDESOENT LAMPS. FLAME LAMPS A SPECIALITY 


— —À 
D. H. BONNE 


— — 
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ENGINES! ELECTRIC LIGHTING ges. 


. - HORIZONTAL or VERTICAL. : ү 
SINGLE CYLINDER, COMPOUND or TRIPLE EXPANSION. 
. . "fac A S MBDBNSING or NON-CONDENSING. . . 


ALEX. SHANKS & SON, 


Arbroath, ! 
SCOTLAND. 


Bush Lane House, Cannon Street, 


LUIN 
—ñ—ñ ſfſ27277— 


з 
$ 
i 
8 С А 
= E 
JE : 
J єз = FI. 1 has four different coloured beads, indicating different pava 
=< & the correct gravity is shown on the bead which floats nearest centre * 
M 55 the tube. It has a hooked top, so that it may hang inside the accumulator, | 
K T < and is excessively simple and absolutely reli relia 4 
858 | 8 Price only 4s. 6d. | à 
Ф |! 
dèx | Ё Ето. 2 is loaded with shot at one end, and has the scale clearly marked In 
K 5 & its stem. It is made to float in the battery, and із in extensive use by 
as | = Electric Companies, 
s ES 2 Price 2s. 
M а - j 
— 25 £ Fig. 3. This beautiful Instrument (designed by Mr. Keating) has a pure 
88 white enamel glass stem, which is open at the top, and there is a hole at the 
= Z bottom of the stem through which the fluid enters as it sinks Їп the test jar. 
= 2 It therefore differs materially from all other Hydrometers, and gives such a 4 
5 splendid open scale that reading is rendered exceptionally easy and distinct, 
~ 
$ 8, 9 & 10, Hatton Garden, London, Е.С. 


NOVELTY! 
——— 


T SONJ A" 
Enclosed Arc Lamp. 


BURNS 100 to 200 HOURS. 
CONTINUOUS and ALTERNATING 


MANUFACTURED BY 
K. WEINERT, d 


STONEWARE CONDUITS 


AND 


INSULATORS 
ELECTRIC LIGHT MAINS 


(Supplied for Glasgow, Preston, Dundee, Westminster, St. Pancras 
Norwich, Richmond, &c.). 


В а= 8 


VITRIFIED LEADING-IN TUBES, INSULATORS f 
or TELEGRAPH and 
TELEPHONE, BATTERY JARS, POROUS CELLS, Фе, &e j 
. j e 


Illustrated Price Lists and Full Particulars from 


J. STIFF а SONS, warme, 


» LONDON, S.E. 


Digitized by Goo 
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PLUO TERMINALS CONNEOTED. 


| NOTICE. | 

P. R. JACKSON & CO. Ltd., desire to state that their New Arc Lamps (Jackson-Mensing 
Patents) are now Ready for Sale, and that Price Lists and Full Particulars will be furnished 

on application. The Lamps are equally Steady and Efficient on either Alternating or Direct 
Current Systems. Great care has been taken in their development, and they are offered with 

every confidence 88 being thoroughly sound and substantial. There is an entire absence of 


clockwork, or of cork, rubber or other vegetable material—features which render many other 
Lamps 80 troublesome, unreliable, and expensive. | 


Salford Rolling Mille, 
Manchester, 12th August, 1898. 
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Salford,  NEWCASTLE-ON-TYNE: VERE ROM: „2 
. T. GLOVER & CO., MANCHESTER, з, ео. e, 


— 


— 


CONTRACTORS FOR LAYING  ————4. 
UNDERGROUND — ні 
ELECTRIC › „ 


TRACTION 
and LIGHTING. 
Makers of all classes of CABLES 
* Patentees and Bolo sala Hude. ARMATURE BARS. (Crompton's vi 
London Address: 2, QUEEN ANNE’S GATE, WESTMINSTER, S.W. ` 


CLARKE, CHAPMAN & (0, 


ELECTRICAL ENGINEERS. 


Specialities = - = 


MULTIPHASE ALTERNATORS & MOTORS 


FOR POWER TRANSMISSION. ўе 


DIRECT-COUPLED ENGINES & DYNAMOS. 
EU. EE .. Dynamos and Motors.: 


^ 


= ELECTRIC CRANES 
OF ALL KINDS AND SIZES, WITH ONE OR THREE MOTORS 


ELECTRIC WINCHES, 
CAPSTANS, DRILLS, &ө- 


PROJECTORS, LAMPS, 
MIRRORS and LENSES. 


ELECTRIC LIGHT AND POWER 
INSTALLATIONS of all kinds. 


RESTLER'S PATENT 
HIGH-SPEED ENGINE- 


Tyne. 


UNDERGROUND MAINS- 


CALLENDER'S CABLE & CONSTRUCTION 00., LTD. 


MANUFACTURERS OF 


| IES. 
ELECTRIC LIGHT CABLES, MAINS, CONDUITS AND ACCESSOR — 


Engineers and Contractors. Ironfounders and Coppersmiths. Makers of Lead Tube and X : 
Head Office: 90, CANNON STREET, LONDON; P ossa £t 


Telephone No. 5133 Bank. i 
Factory—-ERITH MARSHES, KENT. t. 

LIVERPOOL O!dham Place, Renshaw Street. BIRMINGHAM-—S5S, час Keivinside. 
NOTTINGHAM—KHing John’s Chambers, Bridlesmith Gate. GLASGOW-—Great Western HULL, OXFO 

Also Contractors for underground Mains at ABERDEEN , COATBRIDGE, BURNLEY, LANCASTER, HUDDERSFIELD, 8 ! : 

à CHELSEA, &c., &c. tnatatement of PAYING. Oy of 
Ба n COMPANY 1s prepared to undertake the laying of Underground Mains, including all excavation and re tement п : 1 
— ро! nts, or transformer chambers, erecting 588 posts, pillars and all other accessories required tor the complete equipment of the | 
on, for either HIGH or LOW TENSION with С NTINUOUS or ALTERNATING CURRENTS ;— 

1. With Vulcanised Bitumen Cables laid solid in Bitumen. 


2. Or Drawn into CALLENDER-WEBBER or CALLENDER-RAWORTH Conduits, or into Pipes , dn tb — | 
3. With Lead-Sheathed Cables either Single Conductor, Concentric, or Triple Concentric armoured and us pec 


Jitized by Goo A 
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The unparalleled success of the D. P. Battery has brought a 


number of imitations into the market. 
Purchasers should see that they get the D.P. Cells installed as 

used at Chatsworth, Wynyard Park, Bank of England, &o., and should 

not be put off with any of the newer batteries whioh have not stood 


the test of time. | 
Many of the above Cells have been in use for Seven Years 


without repairs, and have then required positives alone, representing 
a maintenance cost of 4j per cent. per annum. 


~ |), P. Battery Uo, + 


HBAD OFFICBS (to which ali communications should be sent): 


66, Wictoria Street, Westminster, LONDON, S.W. 


TaLgarams : “ ACCUMULATOR LONDON." 


WORKS: Victoria Works, Chariton, KENT, and Lumford Mills, Bakewoll, DERBYSHIRE. 
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HIGH-SPEED (SINGLE ACTING) ENGINES 
For ECONOMY in STEAM, OIL AND ATTENDANCE. 


T e "Ей ы, F Р е j od See ELS Taj 
E II ME жол A ee o SE : vue rug Se РЕА 
3 TEM * | y AER © BER а. | COMPOUND, OR 
ж a n TRIPLE EXPANSION. 


——— 


SIMPLE, SILENT, 
SELF-LUBRICATING, 
ACCESSIBLE 
AND DURABLE. 


RESULTS and Prompt 
Delivery Guaranteed, 


FULL PARTICULARS он 
APPLICATION. 


— © 
WATER-TUBE BOILERS, 
CORLISS and OTHER ENGINES, 
CONDENSING & EVAPORATING 
APPARATUS, &c., &c. 
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Established 1840. 


ENCLOSED LONG-BURNING 
Can be arranged to burn 


2 Lamps in Series on 200 volts Continuous, 


RYAN C0. 
. 
continuous or Alternating, 
А. j - Alternating 


RRLEES, WATSON & YA 
TREHET NON 
FOR BURNING DIRECT ON 100 VOLT CIRCUITS. 
or 1 Lamp on 200 volts Alternating, 


PRICE MODERATE. Liberal Discounts to the Trade 


FOR FURTHER PARTICULARS APPLY TO THE MAKERS, 


 CRONPTON & CO., Ld., амо 


PROMPT DELIWERY | EITHER 


N.B.—Crompton & Co., Ltd., make a SPECIALITY of CARBONS for Enolosed 
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COMPLETE 
LIGHTING, 
TRACTION 
AND POWER 
INSTALLATIONS. 


DUBLIN-DALKEY ELECTRICO TRAMWAY. 


CROYDON ELECTRIC LIGHTING STATION. 


Address: THE BRITISH THOMSON-HOUSTON COMPANY, Limited, 
83, CANNON STREET, LONDON, E.C. 


Teleph , f Head Office—Nos. 379 and 760, BANK. 
elephones: | Supply Dept.—No. 321, BANK. 


Telegraph Address: ASTEROIDAL," LONDON. 
Codes: LIEBER'S, A-1, and ABC. 


Supply Dept. and Show Rooms: 
ы Р 26 and 27, BUSH LANE, Е.С. 


Workshops and Stores: 
ROSE'S WHARF, BANKSIDE, S.E. 


Branch Office: 63a, 8T. VINCENT ST., GLASGOW. 


| |. THE 


Фу ата КМ 
“Ж N 


THE | CLIFTON JUNCTION, | 
CHLORIDE Мем MANCHESTER. 


ait m IS THE London Ottice: 
Ci 39, VICTORIA STREET, | 
ід R T WESTMINSTER. 


‘LIMITED. 


————M —— —-— 
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ED&C O., L 

aut TU ИШЕ, ЧИП, ЙТ. OUTS, LAMPHOLDERS, № 
IM PORTANT !! 


This type of Holder is pre-eminentiy adapted 
for use on HIGH- VOLTAGE Circuits. The 


other and outer metal оазе. Try It. 


| Don't forget /EVERED'S' Р Patent. | — 
SS = — П 


Evered's Patent 
Safety Insulator. 


Perfeot Insulation. 


Wired with utmost 


Section of Holder 
ші Ewvered's Patent 
Safety Insulator. Section. 


5 


z:: EVERED & CO., Ltd. kd, r. 


HART SECONDARY BATTERY SYNDIGATE, Ltd. 


erriorency, I Revolution in Secondary Batteries. |. окоҳкуватт 


RIES 
LIGHTNESS, SECONDARY i BATTE 
NO Lighting, тый, F | 
Central on an 
DISINTEGRATION. er e et 1 
The Rosult of SPECIAL CELLS for 


13 Years’ Praetical MOTOR CARS. 


Experience. —— 
| SMALL BATTERIES 
| FO 
е 2 . 2 е nd 
WO MORE BAD CONNECTIONS MED a a 
by Corrosive Terminals. 


NO MORE BUCKLED PLATES „ ELECTRO- 


under our Patents. — BATTERIES APPLIANCES and 


all Other Purposes. 


АП Contracts or Orders Promptly Executed at our Large Works: 


1а, Marsh Gate Lane, STRATFORD, E. 


EVERY CELL GUARANTEED.. WRITE FOR OUR TRADE-PRICES.. —. - -- 


Ж 
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ORTHINCTON PumPinc ENGINE (,OMPANY 


153 


J 


QUEEN VICTORIA ST, 
‚ LONDON, Е.С. 


| Telegrams—'' PUMPING LONDON." 


4 


FOR 


ALL SERVICES. 


A FEW TYPES OF THE WORTHINGTON ‘PUMP. 


LORD KELVIN'S ELECTRIC INSTRUMENTS. 
 Voltmeters, Ampere Gauges, Wattmeters 


a Е (of all ranges) for Central Stations. 


LOW PRICES. 
WATT BALANCES. 


Ranges from 
O to 10,000 
Amperes 
At any Voltage. 


GREATEST ACCURACY. 
AMPERE BALANCES 


_ Ranges from | 
oo to 3,000 
Amperes. 


—— ——————m» . 


SIMPLEST and MOST 


ACCURATE STANDARDS for Meter Testing 
OORRECT on DIRECT or ALTERNATING Circuit. 


SAYERS’ n BRUSH FITTED то EXISTING DYNAMOS. 


Write for Particulars :— 


JAMES WEITE, 18, Cambridge St., GLASGOW. 


Hares, 


New Price List on 
application: 
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Jules RICHARD (uct анз) 


Glectric ше ing Juateuments, 


TE mcn AMMETERS, 
F 


“ora mi JOSEPH LEVI & оо. 


өз, Hatton Garden, LONDON, Ю.С. 
Formerly L0, Furnival Street, Holborn. 
Telegraphic Address: Leviathan London." Telephone No. 1001 Holborn. 


JOHNSON & PHILLIPS 


10 UNION COURT, OLD BROAD STREET, E.C., and CHARLTON, KENT 


MAKERS of the most Modern Machines for 
CABLE MAKING CABLE LAYING 
| STRANDING BRAIDING 
' | TAPING WINDING 
' COMPOUNDING LAPPING 
RUBBER, SILK & COTTON COVERING. 


P 


SLATES с 
ELECTRICAL WORK, 
Easily Drilled and Free from Metalllo Velns. 


Enamelled Panols, Bases, Disos, &o. 
QUICK DELIVERIES. 


JONES, INCHAM & CO., zz 


TUDOR SLATE WORKS, GROESLON, 6.5.0., NORTH WALES. 


ELECTRIC WIRE CASINGS, 


BLOCKS, CLEATS, BOARDS/orSWITCHES 
in Stook and Made to Any Design. 
ACCUMULATOR CASES 


LORD ORANG | ER, rar Lene, SOUTHWARK, an} LONDON 


IT I$ WORTH YOUR WHILE TO BUY DIRE 
"THE RELIANCE LUBRICATING OIL. CO. 


MANUFACTURE AND SUPPLY HIGH-CLASS 


NON-CORROSIVE LUBRICANTS 
ЛТ — their N banner od qe бы Bale in sr , чоп), ММ 
Testimonials from all Trades in all Iur 
WRITE FOR 28 РАСЕ CATALOGUE. 


RELIANCE LUBRICATING OIL COMPANY, 


19 A 21, WATER LANE, GREAT TOWER ST., LONDON, E. 
"Depots at LIVERPOOL, BRISTOL, HULL, CARDIFF апа GLASGOW. 
Telephone No. Avenue 6891.“ Telegrams: **Subastral, London.’ A B C Code used. 


BATTERY BOXES, &o. . 


— THE — 


INCANDESCENCE 
LAMP COMPANY 


47, Victoria Street, 


LONDON, 3. M., 
Are now Supplying from Stock 


*STEARN" 


— — = 


HIGH - VOLTAGE 


LAMPS X 


Reduced Prices. 


Filaments Short and Self-Sapporting Ко Metal Shackles Required. 


Natural Size—220 Volts, 5 and 16 Gp: 
Write for New ce 


ue d ee AA 1.8 O3 4.8 jo Копооуя 


че ув ‘BOTPUEH oc раз se ‘OT ‘в uy *8310A OLS оз OOS 


List- 
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W. H. ALLEN, SoN & Co., 
.... QUEEN'S ENGINEERING WORKS, BEDFORD, 


19, GREAT GEORGE ! ST.. W WESTMINSTER, S. W. 
Formerly of YORK STREET WORKS, Lambeth, LONDON. 


00000000 


MANUFACTURERS OF ` 


HIGH-SPEED ENGINES, 


TRIPLE AND COMPOUND. 


Centrifugal Pumps and Pumping Engines. 


COMPOUND FANS k ac 


For Forced Draught and Ventilating. 


Oirect-Aocting Engines and 
Dynamos 


For Electric Lighting. Complete Installations. 


Condensing Plants. Agee ee E Re CH 
REFRICERATING MACHINERY. Emmm 7 — . 


Wew Catalogues of our Manufactures just 


Fig. 164.—The above illustrates one of our Direct-Acting Compound Engines and 5 
issued, h indicate up to 500 Horse-power E 


——! — TTP ß 88 
ALL KINDS for ELECTRICAL WORK, and aleo for INDIA 

G НЕ MI СА р iS | RUBBER & GUTTA-PERCHA MANUFACTURERS. 
SOLID SULPHURIC ACID and BICHROMATE SALT for EXPORT, 


G. BOOR & CO., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADBIRALTY, INDIA AND MEW ZEALAND OFFICES, AND LEADING TELEGRAPH courts, 


HODGES & TODD, Ltd., 


Manufacturers of pom Ing | Manufacturers of, — 
yt T 

SWITCHBOAROS. e? ЫЯ AMMETERS. 
DISTRIBUTION BOARDS. VOLTMETERS. 
SWITCHES (MAIN AND BRANCH). + + RESISTANCES. 
CEILING ROSES, ~ | FUSE BOXES. 
CUT-OUTS. E PM LAMP HOLDERS. 

&c. Koc. 4 AN . c. Kc. 

Central Station Accesscries. 

30-423, Hampstead Road, LONDON, N. M. „ 


. No. 5115 Gerrard. 
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SALES STILL INGREASING. NO LICENSEES, 


BROCKIE-PELL Patent ARC LAMPS. 


* Absolutely Steady and Reliable." 
QW ЖЕЕ, 17. 929 IN USE! 


FOR ST. PANCRAS, LONDON. BRISTOL. CHESTER. ABERDEEN. 
HAMMERSMITH „ DUBLIN. TUNBRIDGE WELLS. LONDONDERRY, 
STREET SHOREDITCH  ? PORTSMOUTH. BLACKPOOL. TAUNTON. 
LIGHTING | EALING. OXFORD. ` BRIGHTON. MORECAMBE, 
EDINBURGH. STAFFORD. WOLVERHAMPTON, ASHTON-UNDER-LYNE, 
Ie LIVERPOOL. SOUTH SHIELDS. NELSON. BRAY, &c., Kc. 


Also for Interior and Exterior Lighting a Post Offices, Government Establishments, Railways, EX S. * 
Sole Makers and Owners of Patents, 


BROCKIE- PELL ARC LAMP, Limited, 
21-23-25, Tabernacle Street, London, E.C. | 


> Maschinenbauanstalt für Kabelfabrikaan 


MACHINES "т MANUFACTURE OF WIRES & CABLES. 
MACHINES FOR COVERING ELECTRIC WIRE & STRAND 


WITH SILK, COTTON AND INDIA-RUBBER. 
WIRE-WINDING, STRANDING and CABLING MACHINES, for All Sizes of Wires and Cabies. 


BOBBIN-WINDINC, BRAIDING AND TAPING MACHINES. CABLE SHEATHING MACHINES. MEASURING APPARATUS. 


LEAD PRESSES FOR CABLES. 


India-Rubber and Gutta-Percha Wire-Coating Machines. 
MAGNET-WINDING APPARATUS. MACHINES FOR THE MANUFACTURE OF HAT WIRES: 


Sole Representatives for the United Kingdom: THE INTERNATIONAL TRADING c, 
Cornwall Buildings, 35, Queen Victoria Street, LONDON, E.C. 


CONRAD FELSING jun. BERLIN O. 27 Slumenstr. 70. 


BASTIAN 


. sn So ok Ko Жыш ELECTRICITY „т Я 


sree ae: $9 


8 xe 9T er 
7. METERS 
Sese SIMPLE. 


— 


< | 
— 


" 
ne 

— 
— 


uly une 


Р 
3 

2 

— 
< 
Qə 
ч 
ч 
* 


Telegramm - Adresse 
Kabelmaschine - Berlin. 


Е 


— z sree 8 ea TE 10 
— 
— "од, 


Prices and full particlar on application. Rest. 


PLATINA SCRAPS, “BRITISH ASSOCIATION STANDARD” 


SCREW THREAD. . 
WANTED TO PURCHASE. SCREW PLATES, containing ns O to ш То un 


(HIGHEST PRIOR: 15 GIVEN.) 9 MES "THE ORIGINAL MAKERS" GAUGES, 20. 


Bros., late TH. LEHMANN, 
PLATINA PLATE AND WIRE, LEHMANN RN Avenue, LONDON, М. 
All Sizes les at Lowest Rates. MALACCA CAN ES 


any size or 
w and Brass Rivetted, application. 
Fitted with Interchangeable Brass Screws tions ой 
and suitable for every kind of Pipe or Cable do Work. Quota 


WÈ & J. JAMIESON, XX. E A E TE autota 


Drain and Chimney Cleansing Machine а 
10, BROAD STREET, GOLDEN SQUARE, LONDON, W. 20, Scttice 86966 Stepney MO 


Digitized by Goo 8 e 


e 02-4 £-— 7 
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BELFAST ELECTRIC LIGHTING, 


1897-8. 


— . — 


To the extent Of 


250, 000 FEET 


e Duct have been laid in аби with the BELFAST R 


These Conduits nave been adopted in connection with 


© MORE THAN 50 SCHEMES 


Of Electric Lighting and Traction, including the following important undertakings ; 


LONDON ; COVENTRY TRAMWAYS NEWPORT CORPORATION 
Chelsea Co. DARWEN CORPORATION NORWICH TRAMWAYS 
Charing Cross Co. DUNDEE CORPORATION PLYMOUTH CORPORATION 
Notting Hill Co. 

St. James' and Pall Mall Co. EASTBOURNE CO. PORTSMOUTH CORPORATION 
un st EDINBURGH CORPORATION PRESTON СО, | 
South London с. HALIFAX CORPORATION SALFORD CORPORATION 

. Westminster Co. HASTINGS CORPORATION SOUTHAMPTON CORPN, 

BEDFORD CORPORATION KING'S LYNN CORPORATION SUNDERLAND CORPORATION 

BURY: CORPORATION HULL CORPORATION TORQUAY CORPORATION 

CARDIFF CORPORATION LEEDS TRAMWAYS | WAKEFIELD CORPORATION 

CHELMSFORD Co. LEYTON U.D.C. ! WORCESTER CORPORATION 


COLCHESTER CORPN. MORLEY CORPORATION ёс,  &c, ёс. 


D OULTON & CO. 


LAMBETEL LONDON, S. H. 


| Works : 
London; Rowley Regis; Smethwick ; St. Helens; Paisley; Burslem; and Paris. 


| Depots: E : 
London, Birmingham, Lu Manchester, Glasgow, sid Paris. 


9 
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G.E.BELLISS «C? 


ESTABLISHED 1852. EIN СЕ ГЫ ЕЛЕЕ ЁЗ. 


Ledsam Street Works, BIRMINGHAM. 


London Office: WESTMINSTER CHAMBERS, 9, VICTORIA STREET, S.W. 
RNINGHAnDM." 


Telegraphic Address: “ BELLISS BI 


MANUFACTURERS DOUBLE-ACTING, QUICK REVOLUTION, VERTICAL 


ENGINES 


SIMPLE AND COMPOUND, OPEN AND ENCLOSED, 


— Lighting or Traction. - 


INDEPENDENT CONDENSING PLANTS. 
Air and Circulating Pumps. 


SPECIALITY- 
EST - = i 
1А N | SELF-LUBRICATING () 
^c r^ = ї | 
N А. | REVOLUTION ENGINES, 
EA 4 n T^ , И ^ 
ME LB i | 1 | 
e | ; © Unsurpassed for ECO ] 
| 
“i E = eee 1 * — “ Ar — m m 
. — | | DU , 
2 ias — m— Ta if E 11 | B St d 2 f ` 2 
. ES ES i : c i ju ie : s 1 7 
à n = | uam ` - — 2 ~ 


One, Two or Thr 


THREE- CRANK К EQUAL. ANGLE TANDEM COMPOUND PATENT SELF-LUBRICATING ENGINE, WITH CONTINUOUS- 
CURRENT DYNAMO, for Central Station Light and Traction Work. 


(NALDER CRAWLEY SOAMES) 


[NDUCTION TESTING APPARATUS: 


[р Ee. N. 5 $. 
of Solf-Induotion: 


N. C. s. Ayrton and Perry 
Secohmeter, 


For all kinds of Self-Induction Testing, Can a Standar 
1 h^ ror Prices of Fixed 


be used for Capacity Work. 


Price £10 - 10 - 0 ^ 


N.C.S. Ayrton and Perry Variable WRITE FOR CATALOGUE OF TESTING IN 


Standard of Self. 
CALIBRATED ris cigs сесеснен, 18, N A LD ER B R 0 8. & Ui 0, 
Price £20 -0-0 у 


16, RED LION ST., CLERKENWE 


Tenn HORI AR, OCTOBER 2i, 1888. it 


TELEPHONE No, 15,007. TELEGRAMS:"INDICES LONDON. А I STANLEY | „2 Gold Medals. 
WHEATLEY KIRK, PRICE & GOULTY |? АБЫЗ М 5 


(ESTABLISHED 1850). {DRAWING and SURVEYING INSTRUMENTS 
| ; 0f Every Description, of the Highest Quality and Finish, at the most Moderate Prices: 
Electrical Auctioneers, Valuors, —— PRICE LIST POST FREE. — 
AND ARBITRATORS. 


Address: GREAT БЫ rar al HOLBORN, LONDON, W.O. 
Telegrams, “ Turnstile London." Telephone, 188 Holborn. 


Average Annual Valuations exceed £3,000,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TENDERS INVITED. 


EDMONTON UNION. 


ELECTRIC LIGHTING. 


The GUARDIANS are pr to receive TEN DEBS for the SUPPLY and EREC- 
TION of the whole or part of the following :— 


lst. ENGINES and DYNAMOS, CONDENSER, and PIPE-WORK, including all 


neerin 

2nd. WIRIN G for about 600 Lamps, including SWITCHBOARD and BATTERY,&c. 

Conditions, Specification, Drawings, Forms of Tender, &c., may b* obtained at my 
Office at the Gran » White Hart-lane, Lower Tottenham, London, N., on payment 
of = сорса of ve Guin.as, which will be returned on receipt of & bona fide 
Tender. 

Tenders, to be endorsed ''Electric Lighting," must be delivered to me at the 
above address before 4 p m. on TUESDAY, 25th October, 1808. 

The Guardians do not bind themselves to ке the lowest or any Tender. 

order, 


Lower Tottenham, 2nd October, 1898. 


EDPINBURGH ELECTRIC LIGHTING. 


CHEAP PREPAID A ADVERTISEMENTS . 
ANTED, MISCLLLANEOUS 


relating to SITUATIONS V 

WANTED, FOR SALE, AND FOR кона ore nomio "тин Ere 

TRIGIAN at the following special low rates: 
Three Lines and wider 6 om 
Per Line after 


sis .. 18. 64, 
e.e eee eee owe eee 64. 
Nine Words to the Line. 
Oash must accompany all orders for advertisements inserted at these rates; 
кш ан ново Y ee к шь. 


SITUATIONS VACANT AND WANTED, Kdo. 
ASSISTANT WORKS MANAGER required by a large firm 


of manufacturing electrical engineers. Thorough knowledge and experience 
in management of men, and in the economical working of modern machine tools 
indispensable. Salary £350.— Address, stating age and full particulars, to DYNAMO," 
care of Messrs. Street & of Messrs. Street & Co., 164, Piccadilly, W. 


JUN TUNIOR DRAUGHTSMAN for leading electrical engineers 


at Westminster. Must be used to installation work апа electrical details, and 


a neat tracer; good prospects. Salary 25e. per week. —Apply to D., Electrician 
Office, Salisbury- -court, Fleet-street, Е.С. 


WAN TED immediately, good DRAUGHTSMAN to design 

dynamos and motors on latest rinciple, particularly enclosed motors. 
None but * men need a tate wage, references, &c., to L. R.K," 
Electrician Office, Salisbury-court, cet-street, E.C 


WANTED, a METER TESTER, must have had previous 


experience in testing various types of meters. 80s. per week; in а 


London Supply Station. —“ TESTER," blectrician Office, Salisbury-court, Fleet- 
London, E 


Үү good ESTIMATING and COSTING CLERK, 


5 to large electrical contracts ; should be very quick and accurate, 
th traction or electric mains experience preferred.—State experience and 
Mes anid to ESTIMATING,” Electrician Office, Salisbury-court, Fleet-street, E. C. 


ANTED, for old-established Electrical Work:, ELECTRI- 

CAL DRAUGHTSMAN, experiencéd in switchboard work preferred. Salary, 

to thoroughly efficient man, £8 weekly. Permanent job.—Apply to E. W. M., 
Blectrician Electrician Office, Salisbury-court, Fleet-street, Е.С. 


WANTED, in an office, an ELECTRICAL ENGINEER 


who can write well on technical subjects.— Letter, stating age, experience, 
street, E.G and salary required, to 8,048, Electrician Office, Salisbury-oourt, Fieet- 


A PROMINENT ELECTRICAL FIRM in Berlin—Light, 


Power and TelephoneSpecialities— wishes to REPRESENT a firat-claes En 
House with a view to introduce first-class plaut and apparatus (particularly 
ties) in Germany. — Address letters to advertiser, who will be in London by end of this 
month, C. F. 23," Electrician Office, Salisbury-court, Fleet-street, E.C. 


GENTS WANTED for the “ Still" Incandescent Electric 


Lamp, for all parta of England. Must have good references and an established 
business. State, when writing, what districts you would prefer to canvas.—STILL 
& Co., 24, Charles. street, Hatton -garden, London, E. C. 


AGENCIES NCIES WANTED.—Firm of Manufacturers’ enta 


and Commission Merchants have excellent show room accommodation in best 
Eoginee in Glasgow, and calling regularly on Electricians and Electric Light 
neers, are now open to take up а few SPECIALITIES from first-class firms.— 


London references can be given.--Address '' COMMISSIONS,” Electrician Office, 
вава court, Fleet-street, К.С. 


REPRESENTATIVES WANTED bya leading French manu- 


facturer of INCANDESCENT LAMP3.—Apply to M. A. LARNAUDR, 5, Rue des 
Mathurins, Paris. 


F. SHELTON, Solicitor and Clerk. 


The MAGISTRATES and COUNCIL invite TENDERS for the e following works in 
connection with their Electric Light Station in McDonald-road 

Contract No. 1.—BOILERS (Marine Type) and MECHANICAL STOK ЕВЗ. 

Contract No. 2—ENGINES and DYNAMOS. 

In Contract No. 2 it is a condition that the firms tendering must have йан 
machines of the 


very la бле се шош OMM копу ава MM шо Eugines are 
made either by Mesers. Willans and Robinson, of Rugby, ог by Messrs. Belliss, о 


Copies of either of the Specifications, with Forms of Tender and General Cyndi- 
tions, can be obtained from the Resident pneri ренеси Ediaburgh, upon 
peyment of Two Guineas for each Specification, to turned on receipt by the 

uncil of a bona fide Tender. 


Specifications and Drawings may be seen at (but not obtained from) the office of 
Professor Alex. B. W. Kennedy, 17, Victoria-street, Westminster. 

The Council do not bind themselves to accept the lowest or auy Tender. 

Tenders, on the prescribed Form, euclosed separately in sealed envelopes and en- 
dorsed on the outside Electric Lighting, Tender for Contract No.——," must be 
delivered at the office of the undersigned not later than MON DAY, 14th November. 

THOMAS HUNTER, Town Clerk. 

City Chambers, каара 


18th October, 1868. 


[,FATBERHEAD URBAN DISTRICT COUNCIL, 
ELECTRIC LIGHTING ORDER, 1908. 


TO ENGINEERS AND OTHERS. 

The LEATHERHEAD URBAN DISTRICT COUNCIL are to receive 
OFFEES from Engineers and others who are will to TAKE OVER the above 
Order, and carry out all requirements of the Board of Trade thereunder, for a term 
of years to be agreed upon with the Council. 

ers must be in writing, setting forth fully the pro made and conditions 
thereof : the same to be sent to me, marked on the outside * Electric Lighting,” on 
or before the 21st day of November, 1898. 

A copy of the Provisional Order can be seen at the Council's Offices any day except 
Saturday, between the hours of 10 to 4. 

The Council does not bind itself to accept "D uu the offers. 


order, 
W. J. HODGES, Clerk. 


Urban Council Offices, Leatherhead. 


DOULTON <. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


ФРФФ ООО ОРАР Р ИР ОР АР ФР 


LAMBETH, LONDON, S.E. 


FLECTRICIAN, experienced in traction, wiring, bell-work, 


seeks ENGAGEMENT.—Address, ‘‘ ELECTRO,” care of Messrs. W. Н. Smith & 
Воп, Railway Station, Eastbourne. 


SALE BY AUCTION, &o. 


FRIDAY, OCTOBER 23th. 
FOUR EXPENSIVE DWVNAYMOS, by leading makers, in fine condition. 


R. J. C. STEVENS үш SELL the above BY AUCTION, 


at his Great Rooms, 88, Kin bright дысы Garden, as above. 
On view, the day prior, 2 to 5 0 ‘clock, and morning of sale and Catalogues had. 


To Electrical Workers. 
***Have you joined the 


Electrical Trades Union? 
If not, write for particulars to GENERAL SECRETARY at 
Head Office: CLUB UNION BUILDINGS, 
CLERKENWELL ROAD, LONDON, E.C. 


— 


4 
1 


examination not later than the 28th December, 1598. 


STRICT OF BARKING TOWN, 


IN THE COUNTY OF ESSEX. 


| | UCTION AND MAINTENANCE: TRBAN DI 
rpELEGRAPH CONSTRUC n U 


to receive APPLICATIONS for the APPOINTMENT et 
USO TRUE ENG TREER, toe Sg ашна миы 
t inthe ng " 
4 a uss tation. Applicants should be experienced Engineers, and com- 
petent to test mains, MD oe nnum 
ce, x LAJ 

P Дое endorsed '' Riectrical Engineer, stating age and ен ех 
together with ‘copies of not more ae кошке" to orw 
to the undersigned not later than 5 p.m. on i е Ath STER, лө 


j : 51. PER CENT. | 
так HOLDERS OF THE £150,009 5 | 
те, DEBENTURES OF THE ABOVE COMPANY. 


— N А ` 

| xistiog 
Given that the Directors have decided to renew the e 

ХОТО а ch mature on the 1st January, 1899, for а further period or ten усаг | 

at the rate of 4 per cent. per annum, yable half yearly, on the 1st July че s 
mar the first payment of inte ing e on the Ist July, 1899, an e 
t t on the lst January, 1907. | 

' Holder Mehe existing Debentures ыза wish to умы бус m men ober 
ir D bentures а П , Г 
8 en ате есеп the 15th and 91st days of Decem т, nen ш orao 1 155 m 
necessary endorsement may made thereon. The en араз. i, ie qm | 
| been made with Messrs. Barclay & Company, Limited, e 
Arrange Debentures which the holders do not wish to renew. Such Debentures : 
ур Ре lodged at their Banking House, 54, ‘Lombard Street, London, E.C., Du 


Public Offices. Barking Town. 
13th October, 1898. 


— . cc M 


CITY OF WORCESTER. 
ELECTRICAL ENGINEEB. 


ATION propose to “APPOINT an ELECTRICAL ENGINEER, 
а A0 ate севеп of Machinery driven by Steam and Water Power, to 


Jeo a Mr 


By order, 


E. DICKENS, Secretary. | take onn charas er 5 | at Powick and in the City, and to be ену 
738.00 ngen, EC. Noth October, 1898. | mE | "The person appointed malt give his whole time to the performance of his duties. 
MHE TERN EXTENSION, AUSTRALASIA AND | istas duties can be obtained at шу three 
T E (Limited). 


to be sent 

ti accompanied by not more than three recent testimonials, 

co ue, 50 that Y may receive same not later than OCTOBER 31st. 
Dated this 17th October, 1898. 


CHINA TELEGRAPH COMPANY 


ссе 
RY 

NOTICE is Hereby Giyen that the FIFTIETH HALF-YEARLY ORDINA 

! RAL MEETING of this Com will be held on WEDNESDAY, the 26th day 

9 1898, at 2:30 o'clock a he Afternoon, at WINCHESTER HOUSE, 50 


Old B street, London, when the Report and Accounts for the half-year ended 
goth June, 1868. will be aubmitted, and the ordinary business of the Company 


. "Dated this 14th day of October, 1898. 
Е By order of the 


SAMUEL SOUTHALL, Town Clerk. , 


Guildhall, Worcester. 
Ne 


Соокту BOROUGH OF SOUTHAMPTO 


— 


INSER. 
APPOINTMENT OF ELECTRICAL ENG | А 
| RPORATION of SOUTHAMPTON Invite APPLICATIONS for the APPOINT- 
ENT of PO RCTRICAL ENGINEER to take charge of their Electrical Undertaking. 
8 £250 annum. 
Commen dd SOLUM: of testimonials, with full rticulars as to previous 
experience, &c., to be sent to my Office on ог before the th inst. - PES 
Canvassing will disqualify. Ev aa a Ин | 
au "AE E GEORGE B. NALDBR, Town Clerk. 
1с1ра1 Offices, Southampton EE 
Munch October, 1898. И 


qounty BOROUGH OF HALIFAX 


POINT. 

RATION of HALIFAX invite APPLICATIONS for the AT PANT. 
Tho e AME TAN RLECTRICAL ENGINEER. Previons expert 
ence of an alternating current system essential. Salary £132 per annum, W so 
be advanced to £150 per annum at the end of twelve months. Applications, 
age, previous ex rience, and accom ied by not more than three 3 5 
recent date, en orsed ‘* Assistant ectrical Engineer," to be sent uadet 
signed not later than MON DAY, the 94th October, 1808. | 


j e Ошону WALTON, Town Clerk- 
DINBURGH ELECTRIC LIGHTING. 


— i 
The MAGISTRATES and COUNCIL invite APPLICATIONS for the post of 
SUPERINTENDENT ФЕ MAINS. | 
It is necessary that applicants should have had experience with both high and low 
tension 0 didus | 
Candldstes Would state their age and experience, and send copies of testimonials. 


а 


. Applications to be sent to the Kesident Engineer, 5, Dewat-place, on or before 
SATURDAY, October 20th. — — 7. " — . THOMAS HUNTER, Tova Clerk. 


^ 


Board 
: К E. НЕВЕ, Manager and Secretary. 
Winchester House, 50, Old Broad-street, 
London, Е.С. 


Врлшах SUBMARINE TELEGRAPH COMPANY, 


LIMITED. |. 
| NOTICE is Hereby Given that the FIFTIETH ORDINARY GENERAL MEET- 
ING of the Shareholders of the Brazilian. Submarine Telegraph Company 

(Limited) will be held in Room 174, WINCHESTER HOUSE, Old Broad-street, 
i London C., on WEDNESDAY, the 26th day of October, 1808, at Twelve o'clock 
and mhra fie eerie the Dseto end Ше Азийа The Company tat, 

esented, & en and the ordinary business o | 
Notice is also given that the REGISTER of TRANSFERS will be CLOSED from 
-the 18th to the 26th October, both mpi ey 


er . 

' gR.STEER HODSON, Secretary. 

Winchester House, Old Broad-street, : 
London, E.C., 18th October, 1898. | 


— = 


ndon, B.C., 18th October, 1399. ае 


APPOINTMENTS VACANT. 


EAST HAM URBAN DISTRICT COUNCIL. 


ELECTRICAL ENGINEER. 


Ine above-named Council require the Services of an ELECTRICAL ENGINEER 
for the preparation of а Scheme of Electric Lighting combined with Tramways, and 


The person appointed must be pre 
whole of his time to the duties of the Office, The Sala will be £300 per annum, 
with necessary offices and assistance, and as the District is a rapidly increasing one, 
the ition is likely to ipiprove. 

All further particulars, together with a Form of Application, may be obtained upon 


application to Mr. W. H Savage, Assoc. M. Inst. C. R., the Engiucer and Surveyor to 
the Council, at the Public Offices, East Ham. 


Applications to be cent in the printed envelope provided for the e, and en- 


ор copies of three recent testimonials, on or before MONDAY, October 24th 
next. 


Canvassing the Members of the Council, elther directly or indirectly, is strictly 
prohibited and will disqualify any candidate. as 
› C. E. WILSON, Clerk to the Council. 


^ Public Offices, East Ham, London, E., 
27th September, 1898. 


D Ln ТКА Веро Еа ананна 
"HECEMONDWIRE URBAN DISTRICT COUNCIL. 


ev". 4» 
2 CARRIAGE, CYCLE, MINERS ©. 
ue P 


> к DOMESTIO LAMPS, PHONOGRAPHS, 77 
Ф ELEOTRO-MEDICAL APPLIANCES, | « 
AND ALL THE e 
LIGHTER BRANCHES of ACCUMULATOR SUPPLY. 
Apply for full partioulars to 


J. W. BARNARD, 4. Great Winchester St., E.C., 


Or 13, Brownlow Bt. Holborn, W.C., 
FOR RE-CHARGING AND REPAIRS. 
Sole Agent for the sale of the “Q” and uy” BATTERIES in the United Kingdom. 


| Those Batteries are ELECTRICAL POWER STORAGE CO. Ltd., 


Battery Makera by Appointment to H.M. the Queen. 


attery 


ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd 


1j 
B9, Victoria Street, Westminster, S. W. 
Telegraphic Address: UNIPOLAR Lompom. Telephone No. 419 Westminster. 


The objects of the Corporation ‘are the develop. 
ment and financing of "approved Electrical and 
| Industrial Undertakings of all kinds. А 


: ^y 


ELECTRICAL ENGINEER. 
' The HECKMONDWIKE URBAN DISTRICT COUNCIL require the services of & 
practical and eficient ELECTRICAL ENGINEER to consul with and advise them 


on a scheme for an Electric Lighting Installation tor their township, and it required, 
to superintend the construction of all works and the laying down of the necessary 
plant for that purpose. 


Plans and Specifications of the Scheme have already been ared 1 ey 
cal engineer who ів now deceased y prep by an electri 


eae particulars may be obtained upon application to the Clerk to the | 


Applications, endorsed“ Electric Lighting Engineer," stating full and inclusive 

terms, and enclosing copies of not more {һап three recent testimonials (which will 
Sdn returned), must be addressed to the undersigned and delivered not later 
һап 4 o'Clock on WEDNESDAY, the 26th day of October, 1898. 


Boli 2 9 ek arb to the C 
Heckmondwike, 10th October, 1808. clr erk to the Council. 


BOROUGH OF BEDFORD. | 


The CORPORATION of BEDFORD invite APPLIC TI 
SI STANT о ATIONS for the APPOINTMENT 


L ENGINEER, 
of an alternating current system essential. Previous experience 


pone 155 per annum. 
pplications, stating age vlous experienoe, and accompanied by copi 
more than three recent Ж Enoniati, endorsed '* Assistant коса 3 
be forwarded to the undersigned not later than TU ESDAY, November lat, 1593. 
W i 
Fea 8 M. J. HOPE-JOHNSTONE, Resident Engineer. 
October loth, 1898. 


* 
Ф. ^ 
— '*”' 
ao a Owe — — 


А SOFT- WHITE LIGHT = WITHOUT 


LONGEST UFR WITHOUT ДЕРМЕ, 


ТНЕ — OCTOBER 21, 1898. xxiii, 


^ NO CLOCKWORK. - 


M RACK RODS NO OBSOLETE PARTS. 


AN FREQUENCY. 6 amp to 9 anp. 


| PATENT. 


We Guaran tee our Customers against Сарин. y 
from Patent Litigations. 


т 


THE MOST SUCCESSFUL ALTERNATING 
ENCLOSED ARC LAMPS. 


THE MOST PERFECT DIRECT CURRENT 
ENCLOSED ARC LAMPS. 


The Only Perfectly Enclosed Arc Lamp. 
No Sealing or Outer Globe required. 
No Gases can Escape into Room. 
Has Only One Controlling Device. 


As шей. on City of London, London Electric Supply, Metropolitan Supply, Chelsea, Westminster, Islington, Leeds, 
| Blackburn, Hammersmith, House-to-House, Exeter, Dover, Belfast, Ko., &c. | m 
Se 


HORSELL ROAD WORKS, Ronald’s Road,. Highbury, LONDON, N. 


Telegrams : —“ 


AZON LONDON." 


Sola Agents for Great Britain and Ireland :—Messrs. WENNER & C0., 10, Delahay Street, Westminster, 8. W. 


WHITTAKER'S BOOKS. | 


CATALOGUE POST FREE, 


ГЕ. CURRENTS IN PRACTICE. А Practical 


( Treatise upon their Application to Industries. Authorised Translation from the 
French of LOPPE апа BOUQUET by F. J. MOFFETT, lust. E. E., Electrical 


Engineer to the Colony of Lagos, W. Africa. With over 288 Illustrations, Crown 
| Works, Leeds. 


„ Svo, 158. 
<" The work gives the best general survey of alternate-current practice we have 
yet een. — Engineer. 


ELECTRIC WIRING AND ‘FITTING DETAILS 
FORMS BOOK. Consisting of 100 Ruled Forms, with brief instructions. For 
` the use of Electric Li of En ineers, Wiring and Fitting Contractors, Architects, 
&c., &c. By W. PER AYCOCK, M. Inst. Е.Е. 28. 6d. net, postage 5d. 

" The idea is excellent : as an efficient ald to a wiring contractor it will easily 
save its cost many times over." — Electricity. 


THE STORAGE BATTERY. A Practical Treatise on 


the Ye Theory, and Use of Secondary Batteries. By AUGUSTUS 
TREADWELL, Jr., Assoc. M.I.E.E. Crown Zvo, 78. 6d. net. 


ALTERNATING CURRENTS OF ELECTRICITY 
and the THEORY of TRANSFORMER. By ALFRED STILL, A. M. Iust. C. E. 
With 61 Illustrations. Crown 8vo, 5s. 


" We can 1 «шие Mr. Still's book to the class of readers for which he 
"ifi ditensibly written 


t. —Hlectrical Review. - 


ELECTROLYTIO METHODS OF ANALYSIS IN 


THEORY AND PRACTICE. Translated from the German of Dr. BERNARD 
NEUMANN by J. B. C. KERSHAW, F. I. C. With 56 Illustrations. Crown 


svo, 108. 6d. 
„The second part, treating of the electrolytic separation of metals is well done, 
and, together with the first (that dealing with the depositio m of metals from pure 


aolutions), constitute a miniature electro lytic ' Fresenius.’ - Electrician. 


THE PRACTICAL TELEPHONE HANDBOOK. By 
J. POOLE (Wh. Sc.), A. I. E. E., Chief Electrician to the New Telephone Company, 
Manchester. With 283 Illustrations. Second Edition. Revised and considerably 

. Enlarged. 
“ This essentially practical book 1 раша at an opportune moment."— 

Electrician. : 


THE DYNAMO: Ita Theory, Design, and Manufacture. 


Ву C, C. HAWKINS, M.A., A. I. E. E, and Е. WALLIS, A. I. E. E. Second 


Edition, Revised.. With 190 Шавігай опа, mostly from original drawings. 
Ов, 


pages. М 
"weh Welcome this” Wok аз a a thoroughly trustworthy and useful work,"— 


Electrician. 


London : MITE. Ж (0, 2, ‘White Hart $t SL, Paternoster Square, Е.С, 


WANTED, and FOR SALE. 
An LAMPS, between 60 and 70 continuous current, and 


ARTIFICIAL REFLECTING BLOCKS, with Two Patents, TO BR SOLD 
cheap.—*' PATENTEE," 57, Grafton-street, Fitzroy- -square, London, 


LEOGTRIO GRANES. 


Overhead Travelling Electric Cranes ; one or three motor systems.—Apply to 
SCUTHGATE ENGINERRING COMPANY, Limited, New Southgate. 


JULPHURIC ACID.—Speciall made, all strengths, for 


Accumulators. Enquires solicited.JoHN N ICHOLSON & Sons, LTD., Chemical 


—— 


CREW- -CUTTING LATHES, біп. centres, sliding, surfacing 
gap. Treadle or power and accessories ; complete, £14. 168, Photo 6 stamps.— 
MITCHELL & CO., Tatsfleld, Surrey. 


ILATINUM UTENSILS, SCRAP, LAMP TOPS.— Best 
pip. RH evum by Derby and Co., 44, Clerkenwell-road, London, E.C. N.B.— 
CCUMULATOR CHARGING.—O. Н, CATHCART 

and CO., having d specially adapted for this purpose, Charge Cells of all 

sizes promptly, thoroug cheaply. Terms on application. Accumulators on 


Hire for temporary lighting, Apre m c SE uses, &c.—3, Dorset-bulldings, Salisbury- 
— Fleet-street (Telephone No. 266.) 


WAR DS — Per 
COMMUTATOR DRESSING 


USED DAILY 
PREVENTS SPARKING. 


1a, PRINCES ROW, BUCKINCHAM PALAGE ROAD, 


LONDON, S.W., 
And of all Dealers. 


Bottle. 


FOR DYNA! DYNAMOS and and all ELECTRICAL PURPOSES. 
Large Stocks of айй qualities on hand. 
Speoiality— Mica for Commutators. 
Cut to any Shape, and of Equal and Uniform 

ickness. 
SANDERS, WAKE & CO, 
Office, 23, Great "St. Helens, London, E.C, 
Contractors to Her Majesty's Government. 


—— elegrams: ' Awake London. Telephone 2388 Avenue, — — Telephone 2388 Avenue, 


LAING, WHARTON & DOWN, Ltd., 82a, NEW BOND 
STREET, LONDON, W., Eleotrio Light Engineers and Contractors, 
Manufacturers and Suppliers of every requisite for Aro or Incan- 
mir Lighting, Dy amos, Lampe, Switches, Eleotroliers, Brackete, 

Ko. Specialities in Primary Batteries for Electrio Lighting, Venetian 
Shades and Glass, Oarbons, kc, Temporary Lighting on any scale ad 
short notice. Estimates free, Telephone No. 8603, 


Awake London.’ 


= ESSI 5O% REDUCTION 
IN THE “FIRST COST OF OF INSTALLA 


YK. в Н Hf APPLICABLE TO CONCEALIDY 
imp roved 7 OW "ui \ | pee 


(Patented 1894, 5, 6, 8. rons Sar -4, 269,414-21, &c. ), 


ANC | Д 
Nay RE IDEAL System oF Wir e 
[3 $ | МЕНИН | FOR э RIC нс 8014 


адк 
M Tug AAT HIGH INSULATION. 
ea s BREF TE MECHANICAL PROTECTION. 
ПУ Ч A LICHT ENAMELED, STEEL, mune ATA PRIB, 
КУЛАР LII WHICH COMPAR FAVOURRBLYA Nim WOD 
75 077 — IMMEDIATE DELIVERY FROM 
$ DA 0 \ fi FoR, PRICE LISTS ^» Bl -THE 
SD "E SAMPLES SAPLA TO COVENTRY, STREET, Ei BIRMINGH 14 


——— —— 


E SIMPLEX STEEL: CONDUTT.CS | 


RIC? PATEK d 


== Т T 7 
| Paaa tail AD 
i VM * 
h n 
| "MI 
i | li 
И! | t i ju 
Wi DAT | 
Mii | Н JUL LUE 
22 ы" 


C 


ut 
= 
| 
i 
с | 
` A 
mz 
| 
| 
| 
| 
| 
ы $ 


RED LION STREET, 
CLERKENWELL, E. 


NTS 


And SAVE Д on your 
! ECTRIC CURRENT BILL 


All types of Lamps in Stock, with or without Opal 
or Silvered Reflectors. 
Pape of Best ENGLISH MANUFACTURE. 


For Price List and particulars 4 apply :- 


IMPROVED ELECTRIC CLOW LAMP C0., LTD., 


103, QUE WICTORIA ST., E.C. 


„ 


J, PITKIN, “° 


THE ONLY RELIABLE 
RECORDER FOR ALTERNATE CURRE 


Е DELAWARE "HARD “FIBRE ce. 


1S LONG LANE£.LONDON. E C. y FLEXIBLE. 


«THE ELECTRICIAN” 


БИЙ ЕГ Їй mus ГУП 


кок 1899 


(The Big Blue Boolo 


Is in Active Preparation, and the various Circulars and Part f 
ihe Professio And 2р: Trade n A W rs and Particulars relating to the New Issue will reach members o 


ovember. In order to ensure correctness and completeness, it is, 0 
1 —€— a the process of compilation of the DIRECTORIAL SECTION should be deferred to i late a period in 
E 215 i he pe : e—that is, if correctness and completeness is the aim, and not a mere list of names and addresses, good, 
ADVERTISERS are reminded that the Bi 

g Blue Book is the Leading and Only Reliable work of reference 
for ез апше др of Industries associated with Electrical Enterprise Waden the ко, and the 1899 Edition will 
7 at 8 and Novel Features, which will serve to render the Big Blue Book more than ever the indispensable 
Wholesal or the Consulting, Contracting, and Manufacturing Electrical Engineer, and the Reliable Office Companion of the 

olesale and Retail dealer in all kinds of Electrical Manufactures. | 


—————————————— 
GEO. TUCKER, Publisher, 1, 2 & 3, Salisbury Court, Fleet St., London, England 


Tu ча чык u va 


X 
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HIGH WoL ар. Сс > 


FUSEBOARDS. 


Perfect Insulation. Low Prices. 
LARGE STOCK. 


INTERNATIONAL ELECTRIC (0, °°: "etm cts annem ко. 
BLAKE & KNOWLES STEAM PUMP WORKS, 


uu LIMITED, 
179, QUEEN VICTO RIA STREET, E.C. 
TxLETHOxR No.: TELEGRAPHIC ADDRESS ; 
5087 Bank, | | * AMMONIACAL LONDON,” 


— - — — 


Pumps for all Services. 
Simplex, Duplex, Compound, 
Eiectrically Dri ven. 


107,361 Pumps in use up 
to January lst, 1898. 


Over 2,000 Pumps in Stock. 


SEND FOR 
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The above is an illustrationzofitwo DUPLEX PRESSURE PUMPS, with Improved Patented Valve Motion, supplied to 
the Belfast Electric Lighting Station. Guaranteed with a Great Economy in Steam Consumption. . 


The LONDON ELECTRIC WIRE E Ltd. 


АМОНОВ WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.О 


MANUFACTURERS: —CABLES of Light, Medium, and High Insulation. b РА 


COVERED WIRES, STRIPS, CABLES, &c., for Dynamo Machines 
SILK COVERED WIRES for Instruments. 


PRICE LIST LINE WIRES, CABLES AND CORDS for Telephones, Bells, &c. | 
ON FLEXIBLE CORDS and CABLES. 
MARTINO’S PLATINOID for RESISTANCES. 
APPLICATION. — | 


GAUZE BRUSHES and 8ипагу Appliances. 
Engineers Specifications Carefully Worked to. 


ахи, |. THE — OCTOBER 21, 1898. 


SWITCHBOARD 
ELFAST 


| HARBOUR 
WAS SUPPLIED 


WILLIAMSON X JOSEPH, 17 


Electrical Engineers and Manufacturers, 


NORTHAMPTON WORKS, NORTHAMPTON GROVE, TS 


-LON DON. N. 
T= ELECTRICAL COMPANY, L- 


122.124, GHARING GROSS ROAD, LONDON, W^ NT "867 | 


Telegrams : “ GALVANOSCOPE LONDON." - Liberal Discount 


8 List. N OW “ E. C. е" N L A M P S. a 


HICH VOLTACE. = =N VOLTAGE. 


HICH VOLTAGE. 


ЕУ 


nu 


€ EDISON, = | 
len Тада a  SCREW,0R ш CLEAR 
40-15, 26 180 ros T. [ { OR ae a | 
rolls | : 1 4 I FROSTED. mam. | 
| OUTPUT 3O эсе M aere PER pm 


| The NEW ''E.C." LAMPS are ? aoknowledged to be the BEST..on - 
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FOR 


LOCOMOTIVES, 


ELECTRIC, CARRIAGES 


STEAM, 
CABLE 


OR 


HORSE 
TRACTION, 


 WAGGONS 


LIGHT 
RAILWAYS, — 


BUILT BY ТНВ FOUR-WHEEL ELECTRIC TRAMCAR, without Top Beats, 
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COMPANY, LIMITED, 


_49, QUEEN VICTORIA STREET, LONDON, E. c. 


Т You Want 


CARL OPPERMANN, 


LIGHTING AND PLATING DYNAMOS IN STOCK. 


CAUTION! 


WE can give incontestable 


Solely Manufactured under 


our own trade secrets, the 
material known ,from Janu- 
ary, 1885, to end of 1897, 


as BELL'S ASBESTOLINE. 


It can now only be obtained t 
from us or our Agents : 
under our registered name of | 


Snowdrift | COMPANY, Limited 
Lubricant, (Late The Boller Insurance and Steam Power соры L Limited), 
of which anything now sold | THR ORIGINAL BOILER INSURAN 


nite: Жы, Head Office: 67, KING STREET, MANCHESTER. 


SNOWDON, SONS & Co. Ltd. RSTABLISHED 1859 
Millwall, London, E. Subsoribed Capital, £ 375,000. 


NE е шыш. Boilers and Engines Insured and Inspected. 


LIVERPOOL 22. od Street, Rates quoted to meet the 


Employers’ Liability Act and Common Law 
Third Party Fidelity. Guarantee Insurance. 
individual Acoident insurance. 


Application for Agencies Invited, 
H 


A PLATING OR DEPOSITING PLANT 


2, Wynyatt Street, Clerkenwell, E. O. 
Liso all REQUISITES for PLATERS, including Anodes & Chemicals 


proof that we Invented and SEND STAMP FOR PAMPHLET AND OATALOGUE 
== 


WORKMEN'S COMPENSATION АСТ. 


Upwarde of 40,000 Bollers and Engines under supervision, 


3. V. L OBOSLAND, M.Inst.O.E., M.LMLE,, Chief Engineer. 
EDWARD HADFIELD, Scoretary. 
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Greatly 


f 
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| ANION SVD. OLLO., SATI 
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WESTERN ELECTRIC COMPANY, 
TELEPHON E S, 


79, Coloman Street, London, Е.С. 


Chicago, New York, Antwerp, Paris and Berlin. 


FINEST | 
LUBRICATING 
OIL. 


ARMSTRONG. STEVENS & SON = ^1 LO ry А 
— WHITTALL STREET, — | SNOWDON, SONS & CO., Ltd, 
i / Bons Fide M 


BIRMINGHAM. 


PERMANENT MAGNET 


INSTRUMENTS 


FOR CONTINUOS: CURRENT CIRI CIRGUE ONLY. 


— Se eee 


SCALES PROPORTIONAL THROUGHOUT THE WHOLE RANGE. 


Dead Beat—Accurate—Reliable. 
NO TEMPERATURE ERROR. 


VOLTMETERS of VERY HIGH RESISTANCE. 
AMMETERS of VERY LOW RESISTANCE. 


As the Ammeters are of the "Shunted" Type, the Shunt can be placed at any point in the circuit and the Instrument 
some distance from it, in the mosb convenient position. 


For Prices and further Particulars apply to THE MAKERS, 


CROMPTON & CO., — 


Arc Works, CHELMSFORD. . 


XI. THE RLECTRICIAN, OCTOBER 21, 1898. 


THE EASTERN TELEGRAPH OOMPANY’S SYSTEM AND ITS GENERAL 
| OONNEOTIONS. 
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THE 


GRA 


PH COMPANY 


IN CONNECTION WITH THR (X.AX BAX ERE), 


EASTERN EXTENSION, BRAZILIAN SUBMARINE, EASTERN AND SOUTH AFRICAN, 
EUROPE AND AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN 
XI TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES, to Spain, Portugal, Gibraltar, Malta, Egypt, Aden, 
and India. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St. Vincent, Brazil Argentine 
Republic, Uruguay, also to Peru, Chill, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 


Zealand, Tasmania, New Caledonia, Bangkok, Cambodla, Saigon, Tonquin, 
Hainan, China. 


By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 


By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. „ 


Telegrams should be sent from the Company's Stations 
LONDON—1!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET; 8, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E.C.; 37, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL, 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 
MAROHESTER—20, Brown Street. 


LIVERPOOL—Ki8, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLAOE. 


И | COMPANY'S LEVANT SYSTEM: 
Odessa, Constantinople, Dardanelles, Tenedos, Salonica, 8 


Ohio, 8 Candia, Rettimo, Canea, Sitir 
Rhodes, Trieste, Corfa, Zante, Patras, Corinth, Athens Cephalonia, Banta Maura, Tinos, Andros, Ze», an 


This Company's Cables are worked by Muirhead's System of Duplex and Automatic 
Curb Transmission upon all its Main Sections. 


oT V ILLA. RAST НЕТ,” eink” 


the P Au 


Books of Forma and Tariffs forwarded post free on application at the Company’s Obie! Offices as above, ot at 
v, RUR OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEG 


b 
Winchester House, 60, Old Broad Street, E.O, 


By Order GEORGE DRAPER, Secretary 


— — 
ень — — — T 


— 
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TER INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Direct Route to India and the 
| Far East, 
BY SPECIAL WIRES. ,- 


DIRECT OVERLAND TELEGRAPHS : 


OONNBOTED WITH | 
жес, N, BURMAN PENANG, SINGAPORE, AND OTHER Packs IN TER | STRAITS | SETTLE- 
MANILA, OOOHIN OHINA, JAPAN, JAVA, AUSTRALIA, NEW ZEALAND, NEW 


CALEDONIA, PERSIA, Si SOUTHERN RUSSIA, CONSTANTIN OPLE, AND OTHER PLACES IN 
. TURKEY AND THE EAST GENERALLY. 


fme greston possible SPEED and ACCURACY in the Transmission of Messages are secured by the 


_VERY LIMITED NUMBER of TRANSMITTING STATIONS on thé "LINE, by the use-of INK- 
"WRITING RECORDING INSTRUMENTS, by the employment of a Speolal Staff of Skilled 


ENGLISH TELEGRAPHISTS throughout the Line, and bya System o of бого Which is‘exercised 
“ever every Message. 


es are accepted «і the Company's: Offen — = 
Г | LONDON: 18, Old E Broad Street, E. O., A = A. Lime Btreet Square, and 
- | 10 and 11, Mincing Lane, E.O. 


LIVERPOOL: African House, 0, Water — 


| MANCHESTER: 60, Spring Gardons. О 


Where receipts are given gratis for the өз e and whence — King’ are pea ‘direct by Special Wire, and 
at any he charges made and з > 


ALL TELEGRAMS SHOULD BE alt чу LA. INDO.” 
* No Charge is made by any Telegraph Station for the transmission of thie “Via,” | 
Books of F d Tariff Books Rules and ti Lista of Stations, ёо, forwarded post free 
рөн to the omas and a Stations or Head Oer 18, Old aom London, Ж.О, T дй j 
W. ANDREWS, Managing Director, | 


INDESTRUCTIBLE PAINT 


RESISTS THE ACTION OF ALKALIES AND ACIDS. 
Largely used by the leading Telegraph 
and Electrical Companies, 


HICHEST AWARDS OBTAINED 
AT EXHIBITIONS. 


BROWNING'S 
PRESERVATIVE ENAMEL PAINT 
For in or outdoor work Is far superior to other paints, 
BROWNING'S COLOURLESS PRESERVATIVE SOLUTION 
Arrests Decay in Stone, &e., and is a permanent Cure for Damp Walls. 
FIRE PROOF PAINTS IN ALL ORDINARY COLOURS 


"УНУМ 30VUL 


. OLEOPATRAD NEEDLE. 


THE MOST NUTRITIOUS. 


Duncan Wallet and Co. 
EPPS’S 


EXPORT PROVISION MERCHANTS, 
Shippers of Wines, Spirits, Teas, Coffees, &o., in Bond, 


GRATEFUL—COMFORTING. 114, FENCHURGH STREET, LONDON, E. C. 
Special асомии made for supply of Telegraph Stations & Cable Steamers abroad 
Messrs. D.W. & Со. supply Provisions and Bonded Stores to the CABLE STEAMERS 
of several Companies, also to VARIOUS STATIONS of ‘the EASTERN, EASTERN 
AND SOUTH AF RICAN мапа 1 EXTEN SION, AUSTRALÁSIA, AND 
CHINA TELEGRAP OMP and are prepared to execute orders 
BREAKFAST-SUPPER. favourable terms on shortest notice. om spectally 


Telephone No. 502 Avenu ue. 


KIRKALDY'S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


m STAR ROYAL MAIL STEAMERS, Messrs. SHAW, SAVILL, & ALBION C0. ROYAL MAIL STEAMERS, DUCAL LINE, CLAN LIRE, RATIONAL 
LINE, STAR RAYIGATION CO., Messrs, GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Lain. MILBURN а C0., Mr. v. LUND, The 
EASTERN & AUSTRALIAN STEAM HAYIGATION CO., and other large Fleets of Steam and Salling Vessels, Agents at all the Principal Ports, 


Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, "vi GARFORD Т, LONDON, I E. 


„ an cud RR 
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Land of the 
c „ига akes _\ 
7 


BAMANGWATO 


7” ehahnésburg| Batt 
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/ 
о efatroome 


Pretoria 


| 


COMPANY ш. 


THE AFRICAN DIRECT TELEGRAPH COMPANY, Lorm, ~ 


THE WEST AFRICAN TELEGRAPH 


Tha above Com 


COMPANY, LIMITED 


by means of Oables along the East and West Ooasts of Africa, as shown in the Map on the 


panies, 
opposite page, connect the following Colonies and Dependencies with the European System of Telegrapbs:— 


SOUTH AFRICA. 


CAPE COLONY. | NATAL. 
ORANGE FREE STATE. TRANSVAAL, 
| CHELLES. MAURITIUS — amp isi 
e e UREN MAR . NO е 
umz. SEY 08. 0rd 90 MARQUES (Delagoa Bay) 
ST COAST. 
BRITISH PORTUGUESE. FRENCH, 
BATHUBST (Gambia). BISSAO. CONAERY. 
SIERRA LEONE. BOLAMA. GRAND BASSAN. 
ACCRA. PRINCIPE, KOTONOU (Porto Novo). 
LAGOS. s. THOME, а 
BRASS. LOANDA, 
BONNY. BENGUELLA, GERMAN. 
CAPE COAST CASTLE. HOSSAMEDES, HE. 


Books of Forms, Teriffs and all Information can be obtained st the Company's Head Office, Winchester House, 50, Old Broad Street, Kd 


H. E. PLANK, Secretary, 


TanLscRAPH Company. 
Aion Dnror E. 


| Ву ord 
GEORGE DRAPER, Secretary, 


Easterx AND BourR Айди TELEGRAPH 
Coxe 


er, 
J. CAMBROOK ! 
Wiser Ayaican аа 
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THE BRAZILIAN SUBMARINE TELEGRAPH COMPAN T, ln. 
THE WESTERN + BRAZILIAN TELEGRAPH C0., Im. 


MHE above Companies connect the nneot the Continent of Europe with that of Bouth 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St, Vincent to Pernambuco, Bahia, Rio de Janeiro, Santos, Santa 
Catharina, Rio Grande do Sul, Monte Video and Buenos — also by cable 
from Pernambuco to Ceara, Maranham, and Para. 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd, 
THE WEST COAST OF AMERICA TELEGRAPH Oo., Lid. 


Telegrams for Chili, Peru, and Bolivia are forwarded by the new direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Oables to destination, 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


Brazil-—Pernambuco  .. 
Amazon Telegraph Company’ 5 Stations, vis: 
Pinheiros . 


Souré, Mosqueiro, Саше’ 
Breves, Gurupá 

Chaves, Macapé, Monts Alegre, Bantareni 
Alemquer, Obidos .. 
Parintins ? 


Madeira . 
Cape Verde Islands—St. "Vincent 

57 Bt. Iago . Е 
Urnguay—All Stations .. - | 
Argentine Republic—All Stations 
Paraguay—aAll Stations... 
Bolivia—All Stations . 
Ohili—All Stations 


ge 


vet 


e e o э е ө өөө ө 
б) © O » e t p» 
1 —— 
6 , f Lp 
— 
ооо со @ 


8 

Itacoatiara... 10 

Manos 8 

Peru—All Stations ,» All other Stations ove ees eee 6 

Tariff-Oards, Books of Forms, and all information can be ebtained at the Head Offices of the 
Oompanies, Messages should be marked “Via Eastern. 


By. Order, _ 
RICHARD COLLETT, Secredary, 
Pragan Busan Тұрвавдри Co, Wirowseran Hoven, Ow Broap Brame. 
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v "COMMERCIAL" Е 


THE LEADING ATLANTIC CABLE COMPANY, - A 


3 corone. 


THE ONLY COMPANY OWNING AND OPERATING THREE ENTIRELY SUB- 
MARINE TELEGRAPH LINES BETWEEN EUROPE AND THE UNITED STATES 


SHORTEST and MOST RELIABLE ROUTES to ALL PARTS of the AMERICAS. 


The “ COMMERCIAL'S " THREE DUPLEXED AND AUTOMATICALLY WORKED CABLES, touching at Nova Scotia, connect with the Canadian a SE 
for all Important places in Canada, from the Atlantio to the Paolflo. The ‘í COMMERCIAL ” Company’: Cables landing in New York City and | 
connect with its OWN SYSTEM of Land Lines, reaching all parts of the United States. 


} 


| —ſä—̃— — b — — — — 4 
MARE YOUR MESSAGES WITH THE FRER INDICATION " VIA COMMERCIAL," on ven тни COMPANY'S GLOBR TRADE MARE FC 


GENERAL OFFICE: BISHOPSGATE HOUSE, 55 & Бб, BISHOPSGATE STREET WITHIN, LONDON, В.О, FREDE, WARD, Wy m 
BARING BROTHERS & co., LIMITRD, LONDON, AGENTS FOR DEBENTURE STOOK OF THE COMPANY. 


HEAD OFFIOE : 253, BROADWAY, NEW YORE, USA ' 
JOHN W. MACKAY, PRESIDENT, GEO. G. WARD, Vicx-PRESIDENT AND GENERAL MANAGER. — | 


—-—————— € — 


|THE WESTERN UNION TELEGRAPH COMPANY: 


|! EXEOUTIVE OFFICES, No. 195, Broadway, NEW YORK, un 
| THOS, Т, ECKERT, President and ERT, President and General Manager. M 


ily) 


THE LARGEST TELECRAPHIC SYSTEM IN ЕЙ ROE, 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct, Both Cables ara ри 


fhe. LAND-LINE SYSTEM of the Company in AMERICA ГОЙ. 740 40,000 & 
WIRE, and 21,000 TELEGRAPH OFFICES. 


| DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables. of the | EXI Ck ам 
I CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for RT 


ALL POINTS In MEXICO and CENTRAL and SOUTH AMERIOA, | 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that “place with the CU 
and. WEST INDIA AND PANAMA TELEGRAPH COMPANIES for `` 


ALL POINTS in the WEST INDIES. © ^ — — 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN ‘TELEGRAPH omnia 


To ensure the Direct and prompt Transmission of T ж ep e Telegraph Ofice to all places in^ “л 
| бв Via Western Union.” (This пацов эш е be — 


| Tiig Ойон, of the ue. 252, GRESHAM HOUSE, OLD BROAD STREI 


| RECEIVING OFFICES: 


3 


тү 


| LONDON, E.C. . $ NORTHUMBE D AVENUE, LOND LONDON, W. o. 

| a1, ROYAL baat Umm Е.С. IE BACKHALL | CHAMBERS E BRISTOL. 
“AR A * BT BAND, | 99, GORDON 4% 4: 

| 10, FORSTER QUARE BRADFORD PDN 


LONDON, W. 


* Digitized by e 
: 
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t DIRECT UNITED STATES CABLE СОМРАНҮ,: 


Direct Cahle Route for. Telegrams 


Gs ЖҮ. се 


NEW YORE, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, 


SAN, FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO, 
And all places in the United States of America, Canada, West Indies, and Central and South America, &e. 


TARI F IS. Forn. 


For further particulare, Books of Forms, Tariffe, ko., apply to the Traftic Manager at the Company's Offices 
The Name of the Place from which Messages originate is Transmitted Free of Charge. 
HEAD STATIONS (Always Open). 
LONDON... 2 59, MARK LANE, E.O. 


HALIFAX (Nova Scotia) 48, BEDFORD ROW. 
LINBRPOOL . D 6, EXCHANGE BUILDINGS. BOSTON . OLD STATE HOUSE, STATE STREET, and POST 
ИМИ YORK .......... 40, BROADWAY, 


OFFICE BUILDING, POST OFFICE SQUARE, 


to many of the principal Telegraph Stations in 
the United States of America and Oanada. 


BRANOH STATIONS IN LONDON, 
SOUTH SEA HOUSE (adjoining the Baltic”), THREADNEBDLE Br., 


E. O. THE COMMERCIAL SALE ROOMS, MINCING LANE, E.O. 
EAST INDIA AVENUE, LEADENHALL STREET, E. O. | 54, THROGMORTON STREET, Е.С. 


PROVINCIAL STATIONS, 
BRISTOL—BAOK HALL CHAMBERS, Batpwin BrhENT, | GLASGOW -—4, WATERLOO STREET, 


To save time, the Public in London, Liverpool, Bristol, Glasgow and New York are recommended to hand 
in their Telegrams at the Company’s Stations as above, where receipts are given for the amounts charged. 


Telegrams for this Company's Cables handed in at Postal Telegraph Offices must be marked "Via DIRECT CABLE." This instruction is 
signalled Free of Charge. | | 
General Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, E.C 


T. FINNIS, Secretary. 


ANGLO - AMERICAN TELEGRAPH COMPANY, LIMITED. 
FIVE DIRECT CABLE ROUTES. 


(AUTOMATIC DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE TO 


All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central 
| America, South America, &с. 


RATE te NEW YORK CITY and all places AS , 
Easterly thereof 


The name of the place from which Telegrams originate is transmitted Free of Charge. 
Por other charges and particulars apply at the Oompany’s Offices, Stations, Agencies, or any Postal Telegraph Office. 


If using other than the forms issued by the Company, messages should be marked “МІД ANGLO.” 


PER 
WORD. 


The Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company :— 


BONDON ..........— — 71, OLD BROAD STREET, E.C. | NEWCASTLE-ON-TYNE 1, SIDE. 
24, THROGMORTON ST., Е.С. | BRADFORD .............. 10, FORSTER SQUARE. 
109, FENCHURCH ST., Е.С. | EDINBURGA ........... 50, FREDERICK STREET. 
2, NORTHUMBERLAND AVENUE, | DUNDEE RK. 1, PANMURE STREET. 
CHARING CROSS, W.O. LEIIN . ... . EXCHANGE BUILDINGS. 
HAY'S W TOOLEY | ҢАҮВЕ..................... BOULEVARD DE  STRAE- 
s ! STREET, S BOURG, 118. 
46, MARK LANE, E.C. NEW YORK ........... STOCK EXCHANGE. 
GIVERPOOL............. Al, THE EXCHANGE. : 8, BROAD STREET. 
MANCHESTER......... .. 7, ROYAL EXCHANGE. s. 5 
FF „ MONTREAL ............. Corner ST. SACRAMENT AND 
BRISTOL .................. BACK НАШ, CHAMBERS, ST. FRANCOIS. XAVIER 
BALDWIN STREET, 


STREETS. 
Tariffa and other information may also be obtained at the following Agencies of the Company :— 


CARDIFF .................. 20, MOUNT STUART SQUARE. | AMSTERDAM ......... PRINSENGRACHT 506. 
| PARIB........ see 22... 37, RUE CAUMARTIN. BOME cs ciiscssisscenecs a 


| 26, VIA PORTA S. LORENZO. 
ANTWERP ........ _. 6, RUE DES BEGGARDS. BARCELONA . PORTICO XIFRE 16, PRINCIPAL 
General Offices of the Company, 26, Old Broad-street, London, Е.С. T. Н. WELLS Secretary. 


i 
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BY SPECIAL APPOINTMENT | Special 
eod. luto-Car Gell 
d CON. Faure-King Patent | 
n n E n» | e No. 1,731, 1895. | 


TO H.M. THE QUEEN. 
LIMITED. 


VVV 
Important Notice. 


| 

Owing to the demand for STORAGE BATTERIES to a 
discharge at high rates, the E.P.S. CO. are manu- | 
facturing a cell capable of being discharged in | 


ONE HOUR. 


This Cell embodies the Latest Improvements of the 


E.P.S. Plates and corresponds to the 
CONTINENTAL TYPE 


largely employed abroad for Electric Tramways and Power 


Stations. 
4, GREAT WINCHEST 


CABLES : | 
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AND HOUSE WIRING 
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